12 Prova de MAT133 - Célculo II - IQUSP

13/09/2013

Q

1

2

Nome : GABARITO 3
NOUSP : 4
Professor : Oswaldo Rio Branco de Oliveira 5
6

7

Total

E necessario justificar todas as passagens.
Boa Sorte!

1
1. Calcule a drea de A:{(:v,y)ERQ: x>0 e —2§y§5—4x2}.
x

Solucgao.
Impondo
1 2
P = 5 - 4]7
encontramos

1
4#—5ﬁ+1=0=4@?—m(ﬁ—1>.

Donde obtemos, ja que temos x > 0 (por hipdtese),



2. Calcule
(a) / V—x? 4 2z + 2dx.

72
(b) / 23 — 622+ 112 — 6 dr.

Solucao.

(a) Temos, / \/mclx:/mdx.

Substituindo y = ””—ng temos g—z = \/Lg Logo,

[Vt = [VimaEvaa =3 [ Vim iy

Agora, substituindo y = sinf, com —7 < 6 < 7, obtemos

3/\/1—y2dy:3/\/1—sin206089d6:3/\/008260089619:

:/cos2ﬁd9:3/%d9:381220+g+cz

3sinfcosf 360 3yy/1 —y? 3arcsiny
~ T Tttt f

S (Gl

+3 . <x—1)+
—arcsin [ ——— c.
2 V3

(b) Temos,

x? x?
/x3—6x2+11x—6dx:/(.7:—1)(.7:—2)(93—3)d$'

Ainda, pelo método das fragoes parciais,

z? A N B N C
(z—D(x—-2)(z-3) 2-1 -2 z-3

Pelo método de Heaviside deduzimos que

1 9
A—- B—=_4 _ 2
2’ e U=3

Consequentemente,

2 Inje — 1 In |z —
/ ’ dp = Uy g =Sl
3 — 622+ 11z — 6 2




3. Calcule as integrais definidas abaixo:

(a) /03 V;_de.
(b) / 7 et de,

w/3
Solucao.

(a) Temos,

3

(SIS
N

:E(Hl) —2(x+1) ;(8—1)—2(2—1)—

0

/3 g /‘Hl_ld 3( 1 )
_— Tr = B —— xTr = X — =
0 \/$+1 0 \/$+1 0 1

8

3

|

(b) Temos sen®z = senz(1 — cos? z) = senx — cos’xr sen z. Logo,

w/2 5 3
3 9 cos® x
sen® x dr = (senx — cos“zsenx)dr = | —cosz +

/3 x 3

w3 [NIE]



4. Calcule:

(a) / xfi < d.

2241
T B
(b) Norwi

Solucgao.

(a) Temos,

4 3 _
/ ;E de—/x@ 38)8+8xdx—/xdx+/
x3 — xd —

Pelo método das fracoes parciais temos

dx.

3 — 8

8z B 8x A N Bx +C
(z—-2)(22+22+4) (z-2[(z+1)2+3] z-2 22+2z+4

Donde segue A = % = %, C = % e B= —%. Logo,

x? 22 4 4 r—2
dr=" 4 "leg—2—> | —1"2 gr=
/x3—8 v=5 +ghle -2 3/(x+1)2+3 ’
2

4 2 20 — 4
:x—+—ln|w—2|——/—x dr =
2 3 3/ @+1)2+3

r? 4 2 [2(z+1)—6
=—+-Injz-2|-z | ——————
2 '3 3] @+1)2+3

2

x4 2 2(x+1) / dx

S P ) [ e i e B PSS R
7 T3nle—2 3/(x+1)2+3 SR AP yT
1'2

4 2 9 1 dx
=—+-Injlz—-2|—zIn|(x+1)"+3|+ = — =
2 3 3 3 a1)” 4 g
V3
x? 4 2 4 z+1
=" 4 _lnlz—2|—-Inl(x+1)*+3 —|——arctan< >—|—c.

(b) Temos,

ﬂdx_i/[(x—l)+1]2+ldx_
V2r—2 /2 Vo—1 B

= %/ [(:p —1)2 + 2z —1)7 +2(x — 1)‘%] dx

N

Nlw
N

+§(:c—1) LAz —1) }+cl



5. Calcule
(a) fol x2e” du.
(b) foé arcsin r dx.

Solucao.

(a) Integrando por partes obtemos,

1 1 1
/ 22 dr = 2%e”| — / 2zetdr =e — 2 [xeg’
0 0

=e—2e—(e—1)=e—2.

1 1
— / e’ dac]
0 0

(b) Integrando por partes obtemos,

P B
/ 1.arcsinz dx = z arcsinx| — T————dr =
0 0 0 1— 22
1 [z (—22) L
T —2x T 132
2e), et
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1
6. Calcule /I—:—x+d1‘.
zt —4

Solucao.

Temos,

/x5—|—x+1d / +5x—|—1 d
xr = X €r =
x4 —4 e

x2+/ Sr+1 p x2+/ S5x + 1 p
= — €r = — xZ.
2 (22 =2)(2* +2) 2 (z —V2)(z + v2)(2? +2)
Pelo Método das Fracoes Parciais escrevemos
or +1 A n B . Cx+D
(2 —V2)(z+vV2)(22+2) 2-vV2 z+v2 22+2°
Pelo Método de Heaviside encontramos

_5V241 _104V2 o S5V241 10-V2

82 16 7 _8/2 16

1 10 2 10— D 1 D 1
—— = +\f+ \/_ =4+ = D=—-.
4 164/2 16\/_ 8 2 4

Substituindo xz = 1 encontramos
A B C+D

-2 = + + e entao

1—vV2 1442 3
—6(1 = V2)(1+v2) =3A(1 +v2) +3B(1 = V2) + (C + D)(1 — V2)(1 + V2).

Logo,

6=3(A+B)+3vV2(A— B)— (C+D) :>0:_§.

Assim sendo,

/a:5+x—|—1d
——adx =
xt —4
2 10+ V2 5x +1
:_+—\/_1| \/_|+ \/_1|2+\/_\— dz.
2 16 22+ 2
Porém,

5r + 1 5) 2z dx dx 5) 9 1 dx
dr = - | ———= + :—ln(x —|—2)—|—— — =
2+ 2 2 ) 242 2+2 2 2 (%) +1

5) 1 T
= —In(z®+2 —{——arctan(— + c.

Resposta final.

Str+1 2 10++/2
/&dxszr—fu Vo f1|2+\/_|+

4 — 4 2 16

—gln(x2—|—2)— i) +cll

V2

arctan <

1
42



V3
7. Calcule / 2>vVa? + 1dz.
0

Solucgao.

Sejay=22+1,com0<z<+3. Entdo 1 <y <4ex=+/y—1. Ainda,
dy
Y o
dx v

Assim,

L[t s 1/2 s 25
= — 2 — 2 d = — —y2 — —2
2/1 (yz y2) Yy 5 <5y2 3y2>



