TESTE N.2 4 — Proposta de resolucao

1. Opcéo (D)
21 X 4! x 9! x 3! = 104 509 440

2. Opcao (A)
9
i sen(3—x) 2 i sen(3 — x)
im =lim =
=3—x2+x+6 x3(x—3)(—x—2)
lim 22260 o Jim L =
x-3 X— x—3 —X—2
sen(3—x) 1
- }c—>3 3 a2
= — 1« lim sem(3—x) _

y—-0 ¥
- -

Calculo auxiliar
-1 1 6

3 -3 -6

| -1 2] o0

—x?+x+6=(x—-3)(—x—-2)

3. D, = {x € R:cosx # 0 Asen(x) — sen(2x) i0}=R\{x€R:x=k?T[Vx=g+2anx=—g+2kn,k€Z}

Calculos auxiliares
T
cosx=04:>x=5+k1t,kEZ

sen(x) —sen(2x) = 0 & sen(x) — 2sen(x) cos(x) = 0

=3 sen(x)(l - 2cos(x)) =0
< sen(x) =0v1—2cos(x) =0
< sen(x) = 0V cos(x) =%

Sx=knvVv x=§+2k1TVx=—§+2k1T,kEZ

41 f) =g (—i) Se¥+12eF-1=6
Se*+12e7-7=0
s (e¥)?2+12—-7e*=0
eX#0,VxeER
S (e¥)?2—-7e*+12=0
74/ (=7)2-4x1x12

2X1

e =
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Calculo auxiliar

o(-2) 2 -tos (-2 =2t

=2-log,27*=
=2—(-4) =
=2+4=

=6
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c)e"zT

S e*=3ve*=4

S x=In3vx=In4
C.S. ={In3,In4}

42 f'(x) =(e*+12e*—-1) =e* —12e7*
f'(0)=e®—12e°=1-12 =11
Desta forma, o declive da reta r é —11.
gx) =0 2—1log,x2=0
S log,x2 =2
S x2=4Ax#0
S x==-2Vx=2)Ax*0
O ponto A tem abcissa positiva, logo as suas coordenadas sao (2,0).
Uma vez que se pretende a equacao reduzida da reta paralela a reta r:
y=-11x+b
Substituindo na equacgéao da reta x e y, respetivamente, pelas coordenadas do ponto A, obtém-se:
0=-11x2+be=b=22

Assim, a equacao reduzida da reta paralela a reta r, que passa pelo ponto 4, é y = —11x + 22.

5. Opcao (D)
a
long= 6 < log, a—log,h? =6

< log,a—2=6
< log,a =38
log, a

logba=8(:)10gab =

1

logg b
1
< log, b = 3

3

loga(b?) — b*°8(3) = 210g, b — p°® () =

1 (1)3

=2x3-(3) =

—2_1_

=--2=

=1

T8

6.
6.1 Para que f seja continua em x = 2, & necessario que f(2) = lir%l_f(x) = lirggr f(x).
X— X
f@) =k
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I — i 1-v3-x
xlgl‘f(x)_xlgl' x2 —2x N

[1}o1e

o GEREE)
T G (14ER)

= lim —=G=® ___
x—2- x(x=2)(1+/3-x)
x=2

= xllgl— x(x-2)(1+V3-x) =
= lim —— =
x—2- x(1+v3-x)

_ 1 _1
T 2x(1+/3-2) 4

lim £CO) = i e* 2+ 2x—-5
im f(x) = lim ———+—=
x-2+ x-2% x2—4

9

0 x—2

~ s e +2x-5

= lim ———=

x—-2% x2-4

eX¥2-1 . 2x—4

= xllgl+ (x—=2)(x+2) + 3gllgl+ (x—=2)(x+2) =

. e¥ 2 . 1 2(x-2)
= lim X lim —+ lim ———— =
x—-2t x-2 x—-2t x+2 x—2F (x—2)(x+2)
. e 2 1 . 2
= lim X —+ lim — =
x-2t x-2 242 x—-2t x+2
1 . e¥?-1 2
=-x lim +-—=
47 xoot x-2 242
1 . e¥?2-1 1
==X lim +-=
4 x-2t x-2 2

Considerando a mudanca de variavel y = x — 2;x » 27 = y - 0*:

1 . eY-1
=-X lim
4 y-0t ¥

1
+-=
2

limite notavel

X141=
2

Blw R

Como lir?_f(x) * lir%f(x), nao existe nenhum valor real k para o qual a fungéo f seja continua em
xX— X—

x=2.

6.2 Opcao (C)

(fog)(-2)=f(9(-2)) =f2x(-2)-2) =

= f(=6) =

_ 1-/3-(-6) _
T (-6)2-2x(-6)
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7.1 f é continua em ]In 2, +oo[, logo a reta de equagédo x = In 2 é a Unica candidata a assintota vertical ao grafico
de f.
Lim _(In(2e* - 4) - 5x) = In(2e("?" — 4) — 5(In2)* =

x=(In2
=In(4*t —4)—-5In2 =
=In(0*)-5In2 =
=—00—5In2=
=—o
A reta de equacgado x = In 2 é assintota vertical ao grafico de g.

o fM) ~ In(2e* —4) — 5x ) In(2e* —4) 5x
m= lim —=lim ———=lim|[——————| =
x—+o00 X X—+00 X x—+0o X 5

X_ xX_
— lim (ln(Ze 4) _ 5) — lim In(2e*-4) 5=

X—+00 X xX—>+0o x

x(p_ 4
= lim M_ 5= lim
xX—+00 x x—+0 x

4 4
= lim M_g;: lim <£+1“(2x—e—x)> 5o

In(e¥)+In(2-%) s

X—+00 x x—+00 \ X

A _A
= lim (1 iG] ex)) ~5=1+ lim (—I“(Z e")> —5=

X—+00 X

b= xgrfw(f(x) - (—4x)) = xETw(ln(Zex —4)—5x+4x) =

= lim (in(er (2-2))-x) =

= lim (ln(ex) +1In (2 - ;ix) - x) =

X—+00

= lim (x+ln(2—;ix)—x)=

X—+00

= Jim (n(2-%))=
(e 2)-

=In(2)

Assim, a reta de equacdo y = —4x + In2 é assintota obliqua ao gréfico de f quando x — +co.

7.2 x€]ln2,+oo[:
f'(x) = (In(2e* — 4) — 5x)’ = (In(2e* — 4))' — (5x)' =

_ (2e*-4) e 2e* e
T 2e%—4 T 2e%-4 -
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_ e _e*—5e*+10

e*—-2

_ —4e*+10

T e*—2

f’(x)=0<:>“:f_+21°=0<:>—4eX+10=0 AeX—2%#0
o e* =§ Ae*+2
5
o x = ln(z) Ax # In(2)
x In(2) In <E> +00 4 4
—4e* + 10 + 0 - y=e-2
e* —2 + + + * +
Sinal de f’ + 0 - 0 - ® e >
Variagdo de f 7 Max. N 7
y=-4¢+10

Calculo auxiliar

f(ln (g)) =In (Ze‘“@) - 4) ~5In (;) =In (2 x;— 4) ~5In (g) =

=i -4 -5m (%)=
=1n(1)—51n(§)=
= O—SInG) =

-5 ()

f é crescente em ]ln(Z) ,In @)] e é decrescente em [ln (g) , +oo[.

Tem maximo —5In (5) emx =1In G)

2

8. f(x)— %log4(6x —5) >0 log,(x) — %log4(6x -5=0

CS. = E 1] U [5, +oo[

e log,(x) = %10g4(6x -5
& 2log,(x) = log,(6x — 5)
< log,(x*) = log,(6x — 5)
©x2>6x—5Ax>0A6x—5>0

S x2—6x+5>0 /\x>§

@(xSleES)/\x>§
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Calculo auxiliar

6+.(—6)2—4x1x5

x> —6x+5=0=x=

2x1
6+V16
S x ==
2
614
S x=—
2
6—4 6+4
S x=—Vx=—
2 2

& x=1vx=5

i 4

Expoente’? | Daniela Raposo e Luzia Gomes
Com colaboragéo de Daniela Breda



9.

10.

Opcao (B)

n

_ om+2\" 2
lim(u,) = lim (—) =lim (1 + —) = g2
n n

lim(f (u,)) = )}1_212 fl) = )}1_212 In (x) =In(e?) =2

h(t, +5) = 1,35 X h(t;)

Utilizando x como variavel independente:

24 24
_ =135 X ———
1+16,24¢~0:16(x+5) ’ 1+16,24~0,16x

Recorrendo as capacidades gréaficas da calculadora:

h(x+5)=135xh(x) ©

24

fl(x) = 1416,246—016(x+5) .‘"
24
= X —
f2(x) = 1,35 1+16,24e-0.162’ x>0 17.15
0 1815 x
t; = 18,2
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