j- m. rl.vas ACADEMIA
TIPO D

1. InHy2 —x°

>0 =y’ -x*#0

=

Ademais:

Yy —x>>0

Entonces, xuntando as duas condicidns:

— 0’ 0 , —
y2—x2>0:>(y—x)(y+x)>0:>{(y x)>0.(y+x)> j{y>xy> X

(y=x)<0,(y+x)<0  [y<Xy<-X
Dom (h) = {(x,y)elR2 /y>x,y>—x}u{(x,y)eR2 Jy<X,y<—x}

2. c={(xy)el? /¥ -y*>1}

Por tanto:

Int(C)=C (C é aberto)

Fr(C)={(x.y)el?/x*—y* =1}

3. f(x,y)=—xe 2

i=—xe 2 (-y)=xye 2 =0«

,X27y2 7X27y2 {X _ O
oy

Por tanto, os puntos criticos son:

(110) ’ ('1l 0)
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4. f(x,y)=—xy? D:{(x,y)eD2/2x2+y2=6}

V(% y)=(-y*, —2xy)
Vg(x,y) = (4x,2y)

—y? = 41X 0
—2xy=2y/1<:>—2xy—2y/1=0<:>—2y(x+ﬂ)=0:>{))(/: .
2x2+y? =6 B

° y:O

2x2+y?=6=2x2=6=x>=3=x=+J3 (/3,0) , (-/3,0)

e X-=-

—y? =—42° = y* =4,°
2124442 =6=> 12 =1=>1==+1

1=1:>x:—1:>{y:22 (-1,2) , (-1-2)

=2

l:—l:>x=1:>{y w2 . L-2)

y=-2
f(/3,0)=0
f(—/3,0)=0
f(-12)=
(-12)=4 Maximo absoluto
f(-1,-2) =4
f =
(£.2) 4 Minimo absoluto
f(1,—2)=-4
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5. X*—2Xx+Yy*—-7°-4z-3=0
(x—1)2+y2—(z+2)2 =X*—2X+1+Yy? — (2 +4+42)=x*-2x+y* -2 -42-3=0

Por tanto:
(X—1D?+y*—(z+2)°=0=(z+2)° =(Xx—-D*+y?

Cono de vérticeno(1,0,-2)

X*—2X+Yy*+2°+4z2+5=0
(X=D*+y*+(2+2)° =X —2X+1+ Yy +2° +42+4=Xx*-2X+y* +2° +42+5=0
X-1=0=x=1

(X-D*+y*+(z+2)°*=0= y=0
2+2=0=>2z2=-2

E un punto: (1,0, -2)
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6. A= J._Oz (X+1—(x))dx = J‘_oz dx = x]°, = 2u?

(@] 2
[ -..—g f (x, y)dydx
— = X <<= O

x
_—— = - 2
> Y

O =<y <2
—2yY <= X <0

J‘OZ J‘_Ozy f (x, y)dxdy

8. Escribir en coordenadas polares e resolve a seguinte integral onde a é un niumero
real estrictamente positivo.

I, J.J;\/"Z —x*—y’dxdy =" p\Ja’ - p’d6dp

Xx = pcosb
y = psenf

x=ta’ -y’ = x" +y* =a*

: }:pe[O,a],Oe[O,ﬂ]

IA

y<a

9. S={(xy,2)el*/(x=1)° +y* <(z+2)*, (x-D)*+y*+(2+2)° <8, 2>-2}
(2+2)2 2 (x=1)2+ Y2 = (z2+2) =+ J(x—1)* + y? = 22—21«/(x—1)2+y2

(2+2)7 <8—(x-1)7 —y* = (24+2) < 8- (x-1)? — y> = 2 < 2+ /8- (x-1)* - y*
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Como z>-2, queddmonos coas partes superiores.

Esfera centrada en ( 1, 0, -2), cono con vértice en (1, 0, -2 ). Hallamos a
interseccion de esfera e como:

(z+2)> =(x—1)* +y?
= (X—1D*+y*=8—(x—-1)>—
(z+2)> =8—(x—1)° —

2(X—1D)*+2y* =8=(Xx—-1D*+y* =4

Por tanto:

-1<x<3

—«}4—(x—1)2 <y <J4-(x=1)° xe[-1,3]
Y2 =4—(x=1)? =y =+ J4— (x=1)’

E z,

2>-2+(x=1)%+y?

z £—2+\,’8—(x—1)2—y2

Por tanto:

Ja—(x—1)2  p—2+B—(x—1)2—y?2
V .“ .“mj‘ 2+ (x—l) +y dZdde

10. Hallamos o plano que pasa por os puntos(0,0,3),(3,2,0)e(9,0,0).
(3I210)_(010I3)=(3l21-3)

(9,0,0)-(0,0,3)=(9,0,-3)
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Z-3

-3 |=-6x-18y-182+54=0=7:x+3y+32-9=0

X
]
9 -3

o N <

Calculamos a proyeccién sobre XY:

z=0=>x+3y—-9=0

Calculamos a recta que pasa por os puntos (0,0) e (3,2):

Un vector de esta recta sera (3,2) e un punto o (0,0):

Polo tanto, a rexion: 0<y < 2,3?y <X<9-3y

Enton:
0<y<2
§y<x<9—3y
2
O<z< w

x+3y+3z—9:032:9_)(—3_3y

Polo tanto o volumen:

9-x-3y

[ o
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11.
S:{(x,y,z)eDS/x2+y2322,x2+y2+22£8,220}

Coordenadas cilindricas:

x=pcost
y = psenf
z=z

Hallamos a interseccién e temos que:

X +y°<4= pel0,2],6 €[0,2r]
22 =8-x*—y? = 2 =+,[8— p* = 2 =[8— p? (parte superior esfera)

X2 +y? =22 = 7> =X’ +y? = 2=+ p? = 7 = p (parte superior cono)

Polo tanto:

V= joz jj” jf; pdzdod p

12.
X = psengcosé
] ) ) 0e [O, 272]
y = psengpsend jacobiano p“seng
pe[0,7]
Z = pcose

A esfera ven dada por p = \E

O cono, en coordenadas esféricas ven dado por x* + y? = z°
/senzgo = /Coszgo =1t9°p =1=1tgp =+1, o considerar a parte superior;
=>tgp=+1l=¢p= %

Polo tanto:
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0<p<+8
O0<f@<2rx

T
O<p<—
=7

V= J.ngOZHJ.Epzsen(pdqude

13.
divF C.E. vi  CV. rotk CV.
vvi CE. VxVf CV. divkF C.E.

14.

o (t) = (sent,cost, 4t)
o '(t) = (cost,—sent, 4)

o"(%[) =(0,1,4) <« velocidad

rapidez =|velocidad | =+0? +1* +4? =17

15.

Parametrizamos a superficie:

Xx—1= pcosé (x=1%+y* =(z+2)?
y = psend (242 =p° =2+ =%tp=>1=-"2%p
8
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Como solo me interesa a parte de arriba de arriba de cémo z=-2 + p .
Por tanto:
S(p,0) = (L+ pcos @, psend, —2+ p) z€[3,4]=1z+2€[56]= pe[5,6]
Sp =(coséd, send, 1)
SO = (—psend, pcos,0)
i j K
SpxSO=| cos@  send 1= pcos’ Ok — psend | —(—psen’dk + p cosOi) = (—p cos @, —psend, p)
—psend  pcoséd 0O

1S xSp|= \,/,o2 cos® @+ p’sen’d + p* = \/—2,02 =J2p

A:.[gjzgﬁp.p dod p

16.

X—1=2cost )
t e[-27,0] Pararecorrela o revés

y—2=2sent

o(t)=(1+2cost,2+2sent)

° (1+\/§,3)

1+«/§=1+ 2C0St = cost =

[ &

T 137
(T T e
3:2+25ent:25ent:1:>sent:§
. (2,\/§+2)
1
2=1+2cost=2cost=1=cost=—
2 T
=>t=——
3

J3+2 =2+2sent = 2sent = /3 = sent :g
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Polo tanto,

L= 3. 2dt=2t] 3, =_2_7T_(_ ZGﬂJ: 227 1l
6 6 3 6 6 3

17.
r(t)=(2cost,2sent) te[0,x]

plx,y)=4y

m= _[: p(r(t))-r(t)|dt= .[0”16sentdt =16(—cost); =16—(-16) =32

p(r(t))==8sent

r'(t) =(—2sent, 2cost)

r'(t)|= J4sen’t + 4cos?t =4 =2

18.
F(xv.z)=(-xy,0) X*+y*=1 x+y+z=1

A interseccion ven dada por:

X +y?=1
z=1-x-y
Polo tanto:

r(0)=(cos6,send,1-cosd—send) 6 <[0,2r]

r(0)

r[%j ~(0,1,0)

10

(1,0,0)
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r'(8)=(—send,cos,send—cosd) O <[0,2r]
Enton:

2z 2z 2z
_[0 (—cos8,send,0)-(—send,cosd,send —cos &) dé = J.O (2cos Osend)d o = IO sen(20)dé =

1 2r 1 1
=-=cos(20) | ==—-|-=|=0
5 00 ) b 2 ( 2}

F(r(6))=(-cos®,sens,0)

19.

S(x,y)=(xY,3-x-Y)

L R S, =(10,-1) xe[0,3]
$,x8,=[L 0 —Y=k-(-i-j)=i+j+k=(111) | _(01-1) ye[0.3-x
01 -1 =R el

Polo tanto:
H FdS—II (%, y,3-x—-y)-(11,1)dydx =
F(S(xY))=(xy.3-x-y)

=0 (K o X vk =3 [y

3
3] y| dx = 3j 3—X)dx = B(BX_X?ZJ _

0
:3(9_9) (27_§jzﬁ
2 2)" 2

11
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