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Q1. Calcule as seguintes integrais

(a) (1.2) /:cgln(:c) dx
(b) (1.2) /sen5(x) cos®(z) dx

© 03 [

3 — 422 + 3z v

Resolugao:

(a) Integracdo por partes: f=Inz, g =3 = f = 1 g=22%3 (0.4). Assim,
3 3 1
/a:g In(z)dz = §x8/3 Inx — / §x8/3;dx (0.4)

3 8/3 3 5/3 3 8/3 3 s

:§x/ lnx—g/x/dx:§x/ lnx—gm/ + C. (0.4)

(b) /sen5(ac) cos®(z) dr = /sen(x)sen4(x) cos®(z) dr = /sen(ac)(l—cosZ(x))2 cos® (z)dx
(0.2). Substituigdo: u = cosz = du = —senzdzr (0.3) . Logo,

/gmmﬂﬂ—C%%@yC%%xﬂ$:—l/ﬂ—u%%ﬂw:ri/@ﬁ—%f+uwﬁm(O@

u 2 4wt cos(z) 2 cos't(z)
——(7—§u +H)+O__(T_§COS($)+ 11

)+ C. (0.3)

(c) Temos que #3 — 422 4+ 3z = x(x — 1)(x — 3) (0.3). Por fracoes parciais:

2z — 1 B 2z —1 _A+ B N C
w422 +3z w(rz-Dx-3) =z z-1 x-3

(0.4)

A(x — 1)(z — 3) + Baz(x — 3) + Cx(z — 1)
z(z —1)(z — 3)
Igualando numeradores: 2z — 1= A(x —1)(x —3) + Bx(x —3)+ Cx(z — 1) = A=
-3, B=-1, C=2 (03)
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————dr = [ (—— — —= - d
/m3—4x2+3x . /( 3z 2x—1+6m—3)x

1 1
:—ymﬂ—gmu—u+gmu—a+cxmn

Obs: esquecer a constante C: (-0.1)
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o 1
Q2. (1.3)(a) Discuta a convergéncia ou divergéncia da integral imprépria / TR dx.
5 @—
(1.0)(b) Calcule a integral /[ln(;r)]2 dx.

Resolugao: (a) Temos que
/ i L dz L lim t - dz LY lim 2t
5 (x—1)7/2 C todee Jy (- 1)7/2 ~ todee 5 (z—1)5/215

2 . 1 1 1
- _Btllinoo (t—1)52 4572 80 (0.5)

Portanto, a integral imprépria converge.  (0.2)

(b) Substituigdo: u =1Inz ou = = e* = €“du = dx. Assim
/[ln(x)]2 dx = /uQe“du (0.3)
Integracao por partes: f =u?, ¢’ = e* = f' =2u, g= e* portanto
/uge“du = u?e" — /2ue“du. (0.3)
Integracao por partes de novo: f=u, ¢ =e* = f' =1, g=e€". Assim
/ue“du = ue" — /e“du =ue" —e" + C (0.3).
Logo,

/[ln(grz)]2 dr = u®e" — 2(ue" — ")+ C = (Inx)*z — 2(xInz — ) + C. (0.1)
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2
Q3. (2.0) Considere as fungdes f(z) = 2* e g(z) = — 1 Calcule a drea da regiao
T
limitada pelos graficos de f e g no intervalo [—1,1].

Resolugao: Temos que os gréficos de f e g se interceptam quando f(x) = g(z). Entao

2
o =2t 4P -2=0=2=41 (0.5
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Além disso, ; < 2% no intervalo [—1,1] (0.3) . Portanto, a drea é dada por

x? T
1 3
: 2 1
A /_1<1 e xz)dx = (2 arctan(z) — %) B (0.3)
1 (—1)3 2
= 2arctan(1) — 3 2arctan(—1) + s =T~ 3 (0.4)
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Q4. (2.0) Considere a regiao R limitada pela reta y = 4z +1 e a curva y = 22 no intervalo
[0,2]. Esboce a regiao R e calcule o volume do sélido gerado pela rotagdo de R em torno

do eixo z.
Resolugao: O esbogo da regiao R:  (0.5)

T I I I
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Como 4z + 1 > x? no intervalo [0,2], (0.2) o volume do sélido de revolugio ¢ dado por

2 2
Lf@@W/(@x+U%wﬁfym:w/ﬂmﬁ+8x+2—ﬁMx
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