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Apéndice B
Respostas dos Exercicios

Capitulo 1

Secao 1.4
1. a) C(h,l)=VH+1 b) V(x,y) = mx’y c) f(a,b) =2a+2b
d) f(x,y,z) =2xz + 2yz e V(xy,2)=xyz D d(P.O) =V (x—u)’+ (y—v)’+ (z - w)>

2 T(x,y.2) =V(x—x)>+ (y— )2+ (z — 20) onde (xo, yo, 2o) € 0 centro da esfera.

2. R(x,y) = 1300x + 1700y + 32xy — 50x2 — 20>

3.2 D(z) =R Im(z) =R b) D(f) = R Im(f) =[1, +»)
¢ D(z) ={(x,y) ER|x* + y> = 9},Im(z) =[0,3] d) D(w) =R Im(w) =[1, +»)
e) D(f) =R Im(f) = [0, +) f D(f) =R Im(f) =R
2 D(z) =R, Im(z) =[-2,+=) h D(f) =R, Im(f) = R
) D(w) =R, Im(w) = [4, +=) D D(f) =R, Im(f) = (—=,4]
4.2 D(z) =R b D(z) =R - {(0,0,0)} 0 D(z) ={(x,y) € R[x| > |y[}
d D(z) =R e) D(z) ={(x,y) ERI|¥’+y>*=1} D D(z) ={(x,y) € R|x’ + y’ <16}

9 D(z) = {(x,y) e Ry # 0}
h)y D(z) = {(x,y) €Iy #0} i) D(y)={(x,2) ER[x=-1ez>-loux=—-1lez<—-1}

D Dw) = {(x,y.2) ERIYx* + y* + 27 <9} b D(z) = {(x.y) E Ry # —x}
) D(z) = {(u,v,w) € Ru> + v’ + w? =5} m) D(f) =IR?

n) D(z) = {(x,y) € R*x +y >3} 0) D(z) ={(x,y) EIR|x=—dey>1}

p D(f) = {(xy2) ER|-1=x=1,-1=y=1-1=z=1}

@) D(z) = {(x,y) ER5x — 2y + 4> 0} N D(z) ={(x,y) E R||x| + |y =1}

5. Observagio: Existem outras solugdes.
O w=VEO-)+z  p=-VZO-x)+z D) =Dy ={(xy) € Rlz=x(x’-9)}
B a=VI-2 - (-3 n=-VI-x-(y-3)" D(z)=D()={(xy) ER|’+(y-3)’=9)

o) L=Vm+n L=-Vm*+n* D) =D(0) =R

3 ) x+Ax +y
6. a) D(z) = {(x,y) € R2x + y # 0} b) x4 2hrty ©)

N | =

8. Circunferéncias concéntricas: x> + y> =k, 0 = k = 16

9. Segmentos de retas verticais: x = V4 — k, —12 =k =4

o
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420 Calculo B - Fungées de varias varidveis, integrais multiplas, integrais curvilineas e de superficie

10. Circunferéncias concéntricas: x> + y* = 4 — > D =k=<8

4 2 2 4 2 2 3 5 2 2
. =—(x* 4+ =4 - —(x*+ ==+ —(2*+
12.a) z 9(x y) z=4 9(x y) oz 2 18(x y9)

24 2= 1 =1 4 2 =1+ i2
14. a) vy s yhogs *
z=1 x=1 y=1
Hyi=1 fz=|y; 2=V2- x|
b)
z=1 x=0 y=x
) x4+ y?=3 z=V4 — x%; z=V4 —2x?
c
z=1 y=0 y=x
16. a) na origem b) diminuigdo c) sobre a superficie do elipséide

17. Os valores da fungdo crescem & medida que nos afastamos da origem.

C a p]' tu] 0 2 Obs.: muitos dos exercicios podem apresentar respostas diferentes das listadas aqui. Isso ocorrerd principal-
mente nos exercicios que envolvem parametrizag¢des de curvas e superficies.
Secdo 2.8
1.a) f(t)=¢i +te] b (1,0); (€2 2¢%)

N - 2> T\~
2. r(0)=0;r(7'r)=;l +<2W+E)]
4, a) 2(2+10)i + (t— 2 +sent)j + costk, 0=t=2m b) 2+253+ (t — P)sent, 0 =1 =27
c) tcost(1 —z)?—tcosz(l +20)] + (=2 +2%sent +tsent)k, 0=t=2m
d) >+ 4t —sent, 0=t =2x

e) (22 —2+2)i + (—2+3t—2+sen(t+1))j + cos(t + 1)k, 0=t=2z

5. a) (0,-1/2,1),(1,—-1,1) ¢) A particula tende para uma posi¢ao infinita.
6. a) 3i +3j by —i + j +6k c) 2i+7j+7k

d) -5 e 97 +97 -3k ) 27 +4] +6k 9 0
7. a) f + 2k b) O limite ndo existe

— — — — — — 1> — —
B.a) —i+wj-Sk b od4i+) ) i+2k e n2i

5
11. a) — i, ¢é continuaem ¢t = 0; ndo existe, ndo € continua em ¢ = 3
-, . V2o - . > 7. .
b) j.écontinuaem? =0 c) T] ,ndo é continuaem ¢t = 0 d) —j + k,écontinuaemt =0

e) nao existe, nao € continua em ¢ = 1 e nao existe, nao € continua em t = 2

12.2) [0,27] b) (—»,0)U (0, +%) ¢ (0,+%) d) (=1,0)U (0, +=) e U(g-‘rnﬂ',%-i- (n+1)w)
nez

H (~L,1D)U(®, +%) g (==, -2)U(=2,-1)U (=1, 1) U (1,2) U (2, +%)  h) (0,1) U (1, +)
(x =2  (y-3)?

15.2) x*+y?=4 b) x>+ yr=16;7=2 c) 16 + 1 =1 d)y=x*—-2x+5z7=2
16.a) y=6x+5 by y=x>+1 y=x+2z=2x=-1
17. a) (1,—5/2);741; (1 + 241cost,_75+ \/zasent) b) (3,—4);5; (3 + 5cost,—4 + 5sent)

¢ (0,-5/2); @; <\/2?T3005t,_25 + @sen t>

o
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18.

19.

20.

21.

22.

23.

Apéndice B — Respostas dos exercicios 421

V53 5. V53 1 V53
a) é uma circunferéncia de centro (—5/4,—1/2)eraioT; x=—Z+Tcost;y=—5+ 2 sent; 0=rt=2m
b) li 3-i- 7cost 1-i- 7sent 0=r=2
uma elipse: x = — — sy = — ; =t =
e 2 V20 T 5T Va0 i
. 1 3
¢) umaelipse: x =2 + cost;y=5+isent; O0=tr=2w
?+4
d) uma pardbola:x =1¢; y = 3 e) umahipérbole:x=l;y=t_1; t>1
PR
———=15x=3
9 25 7

a) (1+2z)?+(%—z>7+2? b) Sti+(2—1)] o (=1+5)i+2—-2)] +5tk
d (V2+507 +2] +(V3-30k

Q) (2-50)i +4t] +(1 -0k b) (5-507 + (—1+1)] +(-2+4k
0 (\/2—(7+\/§)t)i+(1+t)j+(§+?t)k d) m+(§—(1+§)r);+(3—r)k
a) ti+ (5t—1)] +2k by 740y Mi-3p O ti+(@A+0)]+ Gt+24)k

33 33

a) (2cost,2sent,4); t €[0,2w] by (¢,26%, 1) o (=1+V5cost,V10sent,2); t € [0, 277]

d) (6,t7%,2);t=0 e (t,Int,e);t>0 ) (1,127 9 (2-31,2+1); t€][0,1]

h) (2 +2cost,2 +2sent,0); 0 =t =27 i) (2 +2cost,2 —2sent,0); 0=r=27w

» (t,0,1 —1); t €[0,1] k) (151,0); t €[-1,1] ) (1 —2t,—2+2t,3—4t); t €[0,1]

m) (t,2—72+3t—-20);0=t=3 n) (t,2t—1,-3t+2) o) (cost,sent,2cost—2sent); 0=t=2xw

V2 11 11
—= —+ = —+ = ;0=r= +1,3+2, —2); :
p) (2 cost, > 2sent, > 2sent), 0=t=2mw qQ (B+3+2 —2);t€[0,1]
Secdo 2.14
1. a) —3cos’tsenti + sec’tj + 2sentcostk b) (cos’t —sen’)i — 2e %]
7+2+7 -t oy T+ T P K
c) i+ 3t°] tzk d) e 'i — 2] e) tl jt+k f) (2t+1)2l 1_12]
2.2 (1,-2,3) b) (1,e) ¢ (0,-1,1) d (-1,1) e) (2,1,0)
1
3. (20,0
(z00)
4. a) +(\6_\/20> b) *(-1,0,0) o +(\@1\@) d) +( m —2 —2 )
’ N2’ 27 B o T\ 474 2 B \/7T2+8’\/7T2+8’\/7T2+8
5. a) v(t) =—2senti +5costj; a(t) = —2costi —Ssentj; v<z> =\/= a(z) =.\/—=
4 2 4 2
V17

b) V(1) = i - 26_2’7; a(t) = i+ 46_2t7; v(In2)| = 5 la(In2)| = V5.

o v(t) = senhi + 3 cosh t?; a(r) = cosh {i + 3senh t7; \7(0)\ =3; |3(0)\ =1

o
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6. a) %(r -1i +%(x2 —u+1)j b V()= G %(r - 1)>; Q@) = (0, %>

¢ v(3) = G 2); a(5) = (0, %)

7.0 20 +2Vij + NPk b (2,1,6) o (16,4,32); (8, % 12); (2, ;—61, %)
8. a) v(t)=1i—2k; a(t)=-2k; v(0)=1i; a(0)=-2k; v(Q2)=1i-4k; a(2) =2k

b) V() = (1%1[)27 + 75 Q) = ﬁ?; V(1) = (—%,1)

v(2) = (—% 1); a(l) = G o); a2) = (22—7 o)

o V(1) =2] +665k; a(r) =27 +30°k; v(0) =0; v(1) =2] +6k; a(0)=2]; d(l) =2 +30k
d v@)=—i+]; a()=0; v()=vQ2)=—i+7j; al)=a@)=0
9.2 b b) 2ta + b

15. a) (=2t —4°) i b 0 o 0 d) 46 + 2
-1 . =2t >
-0 -1

19. a) (2 +3cost,1 —4sent);t €[0,2m] b) (1 —1¢3—-13—2t);tE€]0,1]
c) (5—2t,7—-2t, —2+2);t€[1,2]
d) (—t,2):;te[-1,2] e 2w —t+sent,1 — cost); t €[0,2m] ) (1 + cost,1 — sent, 87 — 2t);t € [0, 47]

(T (T . m
g) (2COS (2 t),2sen(2 t)),ze{o,z}

111 . . . . . .
20. >1g) ndo existe 22. a)ndo é suave b)ésuave c)ndoésuave d)ésuave e)é suave

24. 2) V3(e—-1) b60 ¢ 2V2r d)—(m\f 1) e)—(ss\@—w\f) V57 g 16 h)2r
i) g 1+772+51n(77+\/1+772) 2Vv10 k)e—g
V17

16.

25.2) s(t) = 5t b) s(t) =2t c¢) s(t) = %(r 1+ 42 + %ln 1+ 412) d) s(t) = 3V2 sen’t
2
e) s(t) =2t €0, f) s(t) = 3a Ssn t;t S {O%}
26. a) ( ZCos 256n\6> s €0, 2\/77 <\F \F ) (cos\/ sen\/ \/)
d) (2( 1+\/1+s) \f( 1+ V1 +s)2 (- 1+\/1+s)) € [0, 15]
e) (S < s i/\gf), s i/;/ sen (lns i/\g/) s J\r/\g/) f) (coss,sens),s € [0,27]
3 32
2 ((1**) (i;) >,OSSS3§ <2C082\/\/256n2\/>0<5<\/#
2s 3s
D o(1- , 0=s=\V14
) ( Vit v m) ‘
27. a)sim b)sim c)ndo d)sim e)ndo f)sim g)ndo h)sim 28. a) (—Sen é, COS%)

29. 3x7 + 3y7

o
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30.
31.
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—x 7_ y 7_ z ©

\/x2+y2+zz \/x2+y2+z2 ‘/x2+y2+zz

a) {(x,y) E Rx* + y> = 4} b) {(x,y) € Rx # 0} o {(x,y) E Ry =0}
d {(x,y,2) ER3‘x¢O,y¢Oez¢0} e) {(x,y) EIRZ‘xy>O} H {(x,y,2) E]R3]120}
2) {(x,y,2) ER|x+z=0} h) {(x,y,z) € Rx? + y? < 1}.

Capitulo 3

Secao 3.7
1. a) ¢ uma bola aberta em IR?, centrada em (0, 1) com raio 2
b) & uma bola aberta em IR?, centrada em (0, 0, —3), com raio 3
¢) ndo € bola aberta d) ndo € bola aberta e) ndo € uma bola
f)  bola aberta de centro (—2, 0) e raio 3 g) ndo ¢ uma bola
2. a) A éaberto b) A fronteira de A € o retangulo de vértices (2,1), (3,1), (3, —1) e (2, —1)

3. a) Bé aberto

b) A fronteira de B € formada pelas faces do cubo de vértices (1, —1, 1), (1, 1, 1), (—1, =1, —1), (=1, —1, 1), (—1, 1, 1),
(1, =1, -D,d,1,=DHe(=1,1,-1)

. Sédo verdadeiras (b), (d) e (e)

5. Sdo conexos os conjuntos A, B e C

6. a) circunferéncia de raio 2, centrada em (0, 0) b) circunferéncia de raio 2, centrada em (0, 0)

c) elipse centrada em (0, 0) e semi-eixos 1 e 2 paralelos aos eixos coordenados x e y, respectivamente

1
d) grafico da hipérbole y = T unido com o eixo dos y

7. a) A éaberto b) B nio € aberto c) C ¢ aberto d) D nao € aberto e) E nao € aberto
8. (a), (b), (c) e (e) sdo pontos de acumulagio de A (d) e (f) ndo sdo pontos de acumulagdo de A
9. A nido tem ponto de acumulagio
10. a V b) F c) V d V e) V fy V g) F h) F iy V Vv
14. a) nio existe b) 0 ¢) ndo existe d) ndo existe e) O
15. 2 0 b) ndo existe c) 0 d) ndo existe e) ndo existe
9 1 4
17. a) > b) -3 c) 1 d 1 e) —10 f) 3
18. a) In12 b) 1 c) L d) ln@
T 3
19.a) 0 b) 0 ¢ 0
1 V3 2 1
20 a) 0 b) 5 C) ? d) g e) § f) e g) 1
-16 1
21. a) 1 b) 0 c) —14 d) 10 e) = f) 0 Q) 0 h) —In8
iy 0 o k) 1 H 2 m) 0 n) 2 o 0 p 1
22. a) sim b)sim ¢)sim d) nio e) ndo f) ndo g) ndo h) sim i) simem P(1,1) e ndoem Q(0,0)
23. a2 R b) {(x,y) ER}x#1,y+#2ey+# —1} o {(xy) ER|x>yex+#—y} ) R
24.2) a=0 b) a=4

o
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1 3
26. a) (5, 2, *) b) <e, 1, *) ¢ (3,4,2)
4 2
1 3
27. 0 (5 V2 b) (0, 1,1) 0 (650
28. a) & continua em IR? b) ¢ continua em IR?

x,y > 0} d) € continuaem {(x, y,z) € R3|xz > 0}
x#0ex # y} f) €& continuaem IR* — {(0,0,0)}

c) écontinuaem{(x,y) € R?

e) & continuaem{(x,y,z) € IR®

g) € continua em IR?

Capitulo 4

Secédo 4.5
d d J J
1.i= y—2x,i=5x 2. l=2x,l=2y 3. 2,5 4. Y , o
ox ay dx dy 2Vxy 2Vxy
5. 2xy, x* + 6y 7. 0,0 8. 2xye™”, x%*”
9. xsen(y — x) + cos(y — x), —xsen(y — x) 10. y*+ y + 2xy, 2xy + x + x°
2xy? 2y° —X -y X y
11. , +2yIn (x? + y? 12. , 13. ,
24y X+ y? yIn( ) V-2 - P NE-2— VZ+y Vi +
4xy? —4x%y -y x s
. . 5> . +y+ e + 2y + 1)e"»
14 (Z+ )2 (22 + )2 15 oyl Py 16. (x+y+ 1), (2x + 2y + 1)e
4xy? xt = 2x%? 2y 2y
. . x‘+y—4 X'ty —4 ) 4 +
17 4277 (P +2) 18. 2xe , 2ye 19. 2y + 2ysenxycosxy,2x + 2x sen xycosxy
1 1
20. -5, 21. = 4
x+ty x+y Va+y =1 Va2+y -1
y X 1 1 1
22. -y, —x 23. 2wt,w? + = 24, v——,u——
2\/ Xy Y 2\/ Xy 2 u Y
25. 2xy? — y, 2yx? — x 26. o — 2x, Y -2 27. 2xe[1 + x2+ yY, 2ye*
o Viry Naey P Ll
32 3 2
y —-xy XXy
' # (0,0 — # (0,0
T R GO P Y OO R CU NN | |
28. — = - = 29. — 30. satisfaz 31. satisfaz
ax 0, (x,y) = (0,0) ay 0, (x,y) = (0,0) 5
32. a) aumento b) 0 33. —4°%cm, —12°%cm 34.a) -2 b) —1 35. 1
V5 o4 2 5
T 2255
36. b 37. 0,0,0 38. 2xy+y?+2 2+ x7h 2xyz + x?
a) x=2 ) y=\/§ s Yy Xy yz XZ, X XzZ°, Xyz X
2x 2y -1 2x 2y —1 _
39. : L (4 y? 40. 5 Y To(x2 42 41. 2y 2xzy" ! 2xy° In
WP+ 24y 2 mE ) o 2Ty Y5 2xzye 2xy Iny
42. sen yz + yzcosxz, Xzcosyz + senxz, Xycosyz + Xycosxz 43. 2xyz — z, x*z, xzy - X
w t z 1 1
44. , , 45. 2u,2v, ——, — —
\/w2+12+z2\/w2+t2+12\/w2+t2+12 w t
46, Y22 xz(x* + 2%) xy(x® +y?)

3 3’ 3
(F+y )2 (P 2 ()2
47. A A A ZondeA = (x; — 2x, — 3x3 + x4 — x5)2 49. a)ndo b)sim c¢)sim d)ndo e)ndo
50. ay)IR?* b IR? ¢)IR? —{(0,0)} d) 1°e 3° quadrantes, excluindo-se os eixos coordenados e) IR? — {(0,0)}
fHIR?

o
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51.

52.

53. a

54.

55.
57.

58.
63.

65.

67.

68.
71.
76.

Apéndice B — Respostas dos exercicios 425

9R? HR* H{(x,y) eRIx#0} HIR-{(1, 1)} R - {(x,y)|x*+y*=1 DHIR
a) 2 b) 1 c¢) ndo

a) z=1,\[2-x+\[2-y+2z:2\/§ b) z=0,x+y—2z=1 ¢) nioexiste,y —z=1
d z=04x—-6y—z=-1 e x+y+2\/§-z=4,y+z=2 f) 2e’x + e’y —z=2e%2ex+tey—z=c¢

3V2 V2
) (T T) b) (9,6) c) (0,0 d) (0,0 e) (0,0) f) (Og) g (0,2,0) h) (0,0)

i) (1+In(e+2),2+2In(e+2)) j(1,2,-2,1)

3x2 —x3) ( 2x 2y )
a) (7, b) . c) (4xy’z, 10x*y*z, 2x%y°
y' oy Va2 + y7 Va2 + 2 (dxy Y )
d) (—ysenxy,—xsenxy) e (vw+ 2u,uw — 2v,uv — 2w) f)  (2xy*z? + cosx, 2x%yz?, 2x%y’z)
15
y=x,y=4x77 56. 4x—2z=4 ou 4x+4y—27=28
a) (2x + y)dx + (x — 1)dy b) 2xAx + Ax*>+ xAy + yAx — Ay + AxAy

-1,-2,03 59. ?edx—?edy 60. dx +dy 61. dx +dy +2dz 62. %dx-b-gdy-i-%dz

2sen(x + y)cos (x + y)dx + 2sen(x + y)cos (x + y)dy 64. (x —1)e*™Vdx + (xe*™ — 1)dy

1

1
2udu + ;dv — 2wdw 66. (yze™* — y)dx + (xze™* — x) dy + xye™* dz
X2 — x5 — x5+ 2x.x, + 2x,x; - X3 — X3 — X3+ 2x,%, + 2X,x; den 4 X3 — X3 — X5+ 2x,%3 + 2X,%;
(x; + x; + x3)7 1 (x; + x; + x3)7 ? (x; + x, + x3)

ety -2y 2x
eV (dx + dy — 2zdz) 69. e dx + e

—2,002 watts 72. 36000 m? 73. 1717w cem’ 74. 2247 cm’® 75. —0,03528 cm

dX3

dy 70. a)2x10* b)5x10°°% ¢) 0,122

a) 1,175 b) 8,992 c) 5,6568 d) 5,9966 e) 1,06 f) 4,964

Secao 4.10

11.

12.

15.

. 10tsec?(5t%) 3. cos’t — sen’t 4,

2 2 2 2 2 2 2
.a) 2e% af(ez‘, cost) — sen t% (e*,cost) b2 10. o dx + ﬂ{d—x} + Ziﬂd—y + o dy + ﬂ[d—y}

3263 — 36t + 2
Vet 182 + 2 + 13

b) cos(2cost + Ssent) -[ — 2sent + Scost]

42 + 4
£+ 2t

¢) [21663 — 9612 + 8¢ + 2]+ 7244y 48 + 15 + 14t — 9 e) t#0

12¢
1 + 36¢*

—e! e’ -3 Vi
-— 7. 4tsent + (22 + 1) cost 8. — Vi
Int  tIn’t sen ( ) cos 22Vt ¢

5. te'[-3tsenr’ + 3rcost® + 3rcost® — 2 sen 7]

ax ay ax di*  ax*| dt axay dt dt  dy dt*  ay*|ldt
—sen xcos x _ senycos y
Vcos?x +sen’y + 5 Vcoslx + sen’y + 5
d) yP+3y% + 3x2 4+ 3x2%y — 2xy? — 6xy — 2x + 2y; x> — 3x% — 3y? + 3xy? — 2x%y + 6xy + 2x — 2y
4u 6u 4P 2v
2u? + v - 3u® + vz; 2P + v - 3u? + V2
2u® + 2u v
V2 + 12+ V2 + 1)+ 2

—10v, =10u + 10v

a) 2x — 2xy* +2; — 2x%y b) 2e%; 4y° c)

e)

13. 0,—2tgv 14, ve"'(1 + u),u(l —v)e" ™"

o
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426 Calculo B - Fungbes de varias varidveis, integrais multiplas, integrais curvilineas e de superficie
—1 24+ 2xy +2y—1 —(1+x)?
16. 0, ——5—e™'&” 17. 2r, —cos sec’6 18. = a zy , ( xz
sen“v (x +y) (x+y)
2xt+y 2x +

19. 2(2x + y)* + 2{2 y] +2(4x> —y) +2In(2x — y), — (2x + y)® — ﬁ +2(4x> — y*) +In (2x — y)

Y-
20. 0,0 21, 4x(x® — y*) + dye™, —4y(x* — y?) + 4xe*
22. v+ 3x%y + 2xy*+ y + ylnxy, x* 4+ 3xy* +2x’y + xInxy + x

27. a) 8w’ +2u+6v, S+ 6u+2v b)) 4+ 27 — 4w, —4v — APy + 6w

J d d d - 4x — 5
28. icos@ — isene’ isen@ + & cos 0 29. a) 9 b) SXZ Oy
ar a0 r = or a0 r 4y S5x + 6y
241 —2x3%y 2x—y 2y —x 1-2x—yz 1—-xz
30. a) -3 2<y ) b oL ,
I v ) T 2z ©) xy Xy
—x x - +2
31. a) u,u b)—l,y o
y—7y—z
—2uy —2yv 2xu —3x%
32. by —1,1,3v,3u —2
2) 3x2y — 2xy’ 3x%y — 2xy’ 3x%y — 2xy’ 3x’y — 2xy ) A
3x% + 2y -y 3x?
33. ——= 34. — b -
2x + 3)7 %) S
oh J J 0 oh dJ d dh ) d d
35. a) 7:7f+7f_7”’7:7f,7” b) f=ff+ff-u’(x)+ff-v’(x)
dx dx Ju Ix dy du dy dx 9x Ju av
o Oh_of ox of oy oh_of ox af oy oh _of ox of
ou dx du dy du  dv  dx Iv  dy OJv ow dx dw 9z
36 1 y 1 —2x 3 uty utx 2y+v 2x+v
Td4x+y dx+y 2y +8x 4x+y T u—v 2u—v 2u—v 2u-—v
+
38. ay u b) uuzv c) 2u? — 22 39. a) -1, 2x—2y b)y=4—-x,z=2x>—-8x + 16
40. a) 2 + 8% 16xy, — 18y + 8x2, 16xy b) 2y% 4xy — 1, 2x% 4xy — 1
-1 -1
© 0, 2 0 d) y%e?, e[l + xy], x’”, e[l + xy]
3
41. Py 6, as demais derivadas terceiras sdo nulas
x

-3 5

3 -5 =S
42, — (X2 4+ 4y?) 2 + 322 (2 + 4y?) 2, 12xy(x® + 4y?) 2
43. —2ysenxy — xy*cosxy, —2xsen xy — x>ycosxy, —2xsen xy — x>ycosxy

—4x + 12xy?

44—y

-1 =3 =3
45 _(1_x2_y2_22)2 _ZZ(l_xz_y2_ZZ)27 _xy(l_xz_yz_ZZ)z

-1 ;3 ;5
46. 0,0 47. 2xy +yH) 2 —y(x + y)(2xy + ¥*) 2, 3y3(2xy + y?) 2
6xy? — 2x° ey
48 a) m, (x,y) * (0, 0) b) (1 + x)2ye *y
49, a) sim b) sim c) sim d) ndo
of > Y I B > S oaf > =
50. =L =9 2,27 4 xXyz L. 24 1/2 +22 27 4 xyzk.7=222 + xyz
a) Py xXy°z°j + yze™* k; oy AR xX“yz©j + xze*k; e x“y*zj + xyek

o
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51.
53.

54.

55.

57.

58.

Apéndice B — Respostas dos exercicios 427

g 2y - .- 08 -2x - g =
b B= T o T2y 0
ix (x+y) dy  (x +y) az

oh _ — oh - ah >
¢) — =2xk; —=-2yj;, —=—2zi
0x ay a9z
d) P _ 207 + ye3y7; ﬁ = 3y + 1)xe3y7
0x ady
g - > dg x - (x—y )»,
e) — = i +Inyj; = i +|——1In
) o=V Yy T, f )i
d > 11— ou > ou 1-
= Vi 4+ —j — = xy;. 27— 5
f) Pl LR B oy xei; 3z Z]

((x +y)e?, (y + 2)e”, (x + 2)e¥)

¢ uma pardbola no plano z = 1

a) (\/gcosv, 3senv,6),0=v=2m (0,u,3+u?),0=u=3
b (0,1,2V3); (=V/3,0,0)

(0,0, 22(x* + 2%)732); (0,0,0); (2 1,0) 56. (0,0,e”(yz + 1); (0,0, (y*z + 2y)e*?)

2
5 0); (z, 0, 0); (0,0, 0); (0, 0, 7)
y z

b) (—e’senx,e*seny,0); (e’senx, —e*seny,0); (e’ cosx, e’ cosy,0); (—e’senx,e*cosy,0); (0,0,0)

2
) (; 0, 0); (0, % 0>; (0,0,2); (0,0,0); (0,0,0)

a) (0,0,0); (O,

(0, 4, -24)

Capitulo 5

Secdo 5.10

1.

a) (0,0) é um ponto de maximo global; ndo existe um ponto de minimo global
b) (0, 0) é ponto de minimo global; ndo existe ponto de méximo global
¢) ndo existem pontos de maximo ou minimo globais

d) (0, 0) € ponto de minimo global; ndo existe ponto de maximo global

3
e) (g + 2k, 2n7r), k, n € Z sdo pontos de méaximo global e (777 + 2k, 2n + 1)77), k,n € Z sao pontos de minimo
global
f) (0, 0) é ponto de minimo global; nio existe ponto de maximo global

g) (1, 1) € ponto de maximo global; os pontos sobre a circunferéncia de centro em (1, 1) e raio 1 sdo pontos de minimo global

2. a) sim b) sim ¢ sim 3. (0,0),(1,0),(—1,0) 4. (0,0)

s RO CHEIEDENEDED) o (oo
7. (kmb).,k€Z e bER 8. (0,0),(1,-1),(-1,-1) 9. (2,0) 10. (0,0), (2, —4)

11. (?o)(?o) 12. (1,0),(-1,0) 13. (a,—2a+kn),a€ Rk€EZ

14. (1,0),(1,%),(1,_71) 15. (—4,3) 16. (16, _41) 17. (0,0), ponto de maximo
18. (0,0), ponto de minimo 19. (0,0), ponto de méximo 20. (3,1), ponto de minimo

o
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428 Calculo B - Fungbes de varias varidveis, integrais multiplas, integrais curvilineas e de superficie
k
21. (—1,2km), (1, 2k — 1)m), k € Z, pontos de sela 22. 0,7 , k € Z, pontos de sela
. 1 -1 .
23. (0,0), ponto de minimo 24, (0,0), ponto desela  25. (0,0), ponto de sela e 33 , ponto de minimo

26.

27.
30.

31.

33.

38.
43.

45,

49,

51.

55.

58.

60.

61.

65.

(2,1), ponto de minimo; (—2,

777

—1), ponto de maximo; (1,2), ponto de selae (—1,

18 20 1
< ) ponto de minimo 28. <—\3/;, 0), ndo € possivel classificar

(0, 0), ponto de sela; (1, 1), ponto de maximo e (—1, —1), ponto de maximo

(2,0), ponto de maximo e (—2,0), ponto de minimo

29.

—2), ponto de sela

(1, 4), ponto de minimo

2k + 1
32. ( 5™ 0), k € Z, pontos de sela

(2, 1), ponto de sela e (—18, —9), ponto de sela 34, ndoexiste 35. 5, -5 36. \/E, 1 37. 3,2
1 -1
%,0 39. 0. 40. 4.4 41. 5,2 42. 27 +6V/3, 1
15, — 8 — "2 44 a) (0, 0), ponto de minimo b) (0, 0), ponto de maximo d) (0,0), ponto de sela
<%1 + \gg) , (%, O) 46. -9 +\V29,—= 69 47. f 3 % 48. triangulo eqiiildtero de lado 1?0 cm
2 2 2
(\/g, 73, \/g) 50. a) L=PQ, + PO, — Q% — Q% - 10 b) 2 R j c) 98,75
3 3 3 2°2
396 s 4 N e 3001 1410
Sooe) 52, V00, V100,Vi00 53, V/32,V/32,2¥/3254. a) y= e b y=jxty
1 2 3V10,3V10,3 V10 57 (L i) ponto de minimo € <;2 i) ponto de mdximo

1
3
4 2 . -4 =2 . 1
(%, %), ponto de mdximo e (%, %) ponto de minimo ~ 59. ( > 2) ponto de minimo

(2, 2\6) e (-2, —2\[2) , pontos de médximo; (2, —2\/2) e (-2, 2\6), pontos de minimo

(3, 3, 3), ponto de minimo

(1, 1), ponto de maximo

30 5 8 17 -5
(ftrr) & (335) o

66. (1,1,1) 68. (2V2,V2)

1

Capitulo 6

Secdo 6.2

8.a f(x,y,2)=x>+y*+7

10. a) T=(r—Vx*+y’+ )k

11.

12.

14.

15.

N 21
b) 7(t) = (¢,1%7) c) @ unidades de temperatura

k
, . . . 1 .
b) Superficies esféricas de raio r — © e centro na origem

a) familia de circunferéncias centradas na origem  b) familia de elipses centradas na origem

c¢) familia de retas verticais

a) f(x,y,2) = k(1,5 - 2)

f(xy) =

a

m’

1se(xy)—(

d) familia de circunferéncias centradas em (2, 4)

b) planos paralelos a base do tanque

0, nos demais casos

cXxX P
wy=" by=or

]:>(L—1 m;j=1,...,n)

c) x=c d)yzzcx

o

13. T(x,y,2) =x*+y*+ 7
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18. f(x,9,2) =V(x —x)>+ (y — w)> + (z — 2)° 19. h(x,y,z) = 1140 — z, onde z € a altitude em P(x, y, z)

X i y e
1+

Vi + y? Vi + y2]

-2 X v -2 Z
b) f(xyz) = i+ Y

+ Z c) _>x, =*(y,—x
\/x2+y2+z2 \/x2+y2+z2] \/x2+y2+z2 a y) (y )

20. a) f(x,y) =

Secéo 6.6
1. a) 4V2 b) ﬂ o V2e 2. -\V2 3.1 4, 85ﬁ 5. _65\@ 6. 3
7. (y+z)i +(x+z)j +(x+y)l_c> 8. 2x?+4y?+821_<) 9. 3y37+(9xy2—2)7
1 -X 2 y >, 7 2 e 2y
10. = \/x ( i +f + — k) 11. i - +k 12, ¥ V4xi + Y
- y] z Vety Vit yzl ]
y = x = “2y 2, 2x < 2 N ( 1>—>
. - . . + (2x + + +=
13 1+x2y21 1+x2y2] 14 (x—y)z (x—y)zj 15. 2yi (2x + 2% 2yz p k

16. \/E(le’ 217, _(;7;2_5))) 17. 2xze"z’y7—ze"‘z’y?+e"z’ylz 26. 0=arccos\/124ﬁ
28.a) 40 +6V2] b)—4i—] o) 4i+4] d5i-]

29.2) (2,5.3) b)(0,0,—1) c¢) (2.2, —2)

31 x+2y—3=0x+4y—18=0 32. x+V2y—-2V2=0 33. 2x+y+5=0 34. x—y-2=0
35.y=0 36. 1-20)i+(1-20j+(1+0k

37. (1+20i + (1 +20)7 + (V2+2V2)k; (1 +20)7 + (1 +20)] + (-V2 - 2V20)k

38. 3+ 61)7 + (4 + 81)7 + (5 - 10t)l_€ 39. 1+ t)? + (2 + %1)7 + ( -3+ %t)l?
1. \> [(3V3 V3 > ., 2
40. (2+t)] +< St 41. a4V5 b\Vse c)\/5
V2 20+ V2 6 2
42. a) —T b) f 43. 2x + ?y + 5
44, [(y+2)° + (x + 2> + (x + ) 45. V2x+V2y 46. —2Vx* +y?
47. R 48. —2\V2 -4 49. —347 +10]
V31— x2— 2 - 22)
50. a?,a € R — {0} 51. a) 57 + 57'; —57 - 57’ b) —e27 + 2e727'; 27— 26’27'
52. a) * (\/E, — \/i) b) * (iyi) ( 2)
2 2 V13’ V13 V5 V5
53. a) 2, —1) b)ﬁ 54, 6-2v2 55. /5 56. 2\14
2 V22
57. Veenlx + cos?y 58. ? 59. 0
60. (e, 2e7¥),t=0 61. (2t+2,t+4),0=r=1 62. a)sim b) (t+1,3+1),0=r=3
N B -6\V14 (-4 -8 S
63. ayndio b)y = x,x €[1,10] 64. m <7\ﬁ’ 7\ﬁ> 65. V2x y—1=0
66. a)(—8,-8,4) b) (1,0,0 )< 2 _2) 67. —— 20 (kT +y] + k)
- A (78 78, ) (L0095 27 7 Cry+p Ty

o



Capl2j_Respostas 12.06.07 8:31 Page 430 $

430 Calculo B - Fungbes de varias varidveis, integrais multiplas, integrais curvilineas e de superficie
Secédo 6.10
3 x 2 2 X + 1 . . -
1. a) 8x*+ xe® b) 2senxcosx c¢) 4xy* + 3xz + y* d) 2. a)sim b)sim c¢)ndo
X

4, a0 33—y, (1 - z)7 + 7 b) 2(x — y);2(x — y)z )2(x+y+ z);6 d) Zexcosy;Ze"senyz
e) yz’ + 6xy? — x%y; —xi + (3xyz* + 2xyz)7 + (2y° - )cz3)%> f) 0;
g) y’z + 4xyz + 3xy? (6xyz — 2xy2)7 + (xy? — 3y2z)7 + (2y*z — 2xyz)z
5.2) (—ysenxy— xcosxy)k b)(—1—-3x)i + Bz -2k ¢ —k
7.0 22 B 2x+y+z) o (x-»G+j) dO
e (2xyz — X’z + 3x22) 1 + By + v’z + 2xyz) | + (3xy — 225 + 30))k
H 2a-yi+ZG-0j+E-»NO-Nk 90
8. a) 15sen2+2 b)0
9. a) (6x°yz — x)7 + (2x%z — cosx)}> + (2x%y + z)z b) 12x°yz + 2x*z% + 2x%y sen x
¢) (2x’zsenx — 4x4yz)? + (2x% — 6x%yzsenx — 2x3yzcosx)7 + (8x%yz? — 2;&)?
10. 6 11. a)sim b)ndo c¢)sim d) sim e) ndo 13. a)ndo b)sim c)sim d)ndo e)sim f)sim g)sim
14. a)sim  b)ndo ¢)sim d)sim e)sim 15. a)sim b)ndo 16. —y* —2xy + a(x)

18. a) € conservativo em IR?>  b) € conservativo em D ¢) ndo € conservativo em D d) € conservativo em D
e) ndo € conservativo em IR f) ndo € conservativo em IR?
g) & conservativo em IR® h) é conservativo em IR?
19. a) ndo b)sim;u = x — ycosx + y + ¢ ¢)ndo d) € conservativo em dominios simplesmente conexos que ndo contém
pontosdaretay = —x;u =In|x + y| — In|x| = 3x + y* + xy* + ¢

e) simju = 5x%z — cosxy + cf) sim;u = e* + 2e¥ + 3¢ + ¢

20.2) u=—-(>+y?+25) " +c¢ b) u=In(x*+y*+7%) +¢ c) u=xye* +c¢

Capitulo 7

Secédo 7.6

1 4 3
1. aye? —e—2 b)g[e3—4] o d)5[31n3—21n2—1] e) 10In2 — 6In3

2
2. a) % b)0 c)%—% a1 e)%ﬂ' f)% 00 h)% 1)41%2—17—8 j)%(Z\fz—l)
k) 1Secl.tgl +lln|secl + tgl] 1)i m) — 1 )g
2 2 3 2 4
2 4 1 Vy e 2 e 2 4 1+Va—y
o0 | [renad o | [renaay o | [y | [r@naay o || ey
0 2x 0 Vy 0 1 e Iny 0 1-Va-y
V2

y

f(x,y)dxdy 1)

arcseny

y 1

3
f(x, y)dxdy + J f(x,y)dxdy
2

y

(S

f(x,y)dydx g
Ve

%»‘&
3
e
—_—

O —

[O0) N —

2
e)J
0

4. 60, volume do sélido cuja base € o retAngulo dado e que estd delimitado superiormente pelo plano z = x + 4

y

W =

o
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896 T 4288 1533 9
14. 1 = o1 15.2 16.% 17.0 18.0  20.2 21,32 22,2
"3 e . " 3 . . . "5 "5
2 8\V2 1
-+ . =le—
23. - =5 2V3 24. [e—1]
Secdo 7.8
327 T S T 1
1. T 2. 5[1 - COS4] 3. ?lnS 4. 5|:1 - ﬁ}
2 T 21 4\/5 4 T o
5. a) 127 b) 0 C) 5 d) R e) ? f) T g) 5 h) T l) B
52m T . 457 a2 8Vs 27
6. 3 7. 2 le 1] 8. 8«7 9. ) 10. 3 15 11.0 12. 3 13. 27
14. 8 (volume de um tronco de cilindro) 15. %sen 1 16. 277[251n5 — 32In2 — g} 17. 87
4 4 4
18.9 7L pTL )3T 19.7V2 20. 1087 21.216m 22. 4 23. 4
2 2 2 6
Secdo 7.10
128 128 16 T 380 8l 1287 128
1. T 2. T 3. ? 4. E 5. 327 6. 3 7. T 8. T 9. T 10. 1607
467 2 1 el .
11. 1357 12.24\/37 13. 3 14. 3 15. 36 16. volume do hemisfério de raio 1
17. volume do tetraedro delimitado pelos planos coordenados e pelo plano 3x + 2y + 6z = 6
18. volume do paralelepipedo delimitado pelos planos coordenados e pelos planos z = 1, x =2ey = 1
19. volume de uma calha circular reta de raio 2 e altura 4
3 14, 37 T 16V6 11 146
20. 2 21. 27 22. 3 a 23. p 24. Z{arcth 4} 25. 25 26. 2 27. 9
28 1 14k (3 128k 512k 99k
28. 14R1 = Al\’z = ? 29 a) 2k, (g, 0) b) T, (;, 0) 30 a) 15 b)T 31 . T
32. o centro de massa coincide com o centro do quadrado
35 529 3033k 3 (2347
33. a) 11,7k b) <§, @) C) T Z’ (E’ﬁ)
2 2 4
35. 25k; o centro de massa situa-se a%cm da base, sobre sua mediatriz =~ 36. 64k  37. al)6 52k77 b)6 ka 38. %
Capitulo 8
Secéo 8.5
26 64 272 167 3 8 4 ) 2
1. 3 2.3 3.2 4.4 5.0 6. 3 7. 3 8.112 9.5 10.3 11.3 In3 12. 7* — 6sen
1 68 8 1282 1 31 128 128 95 127 817
Secao 8.7
256 44\/3 256 128 203w — 4) -16 16 9727
1.7T<15 5) 2 5 3.3 4. 9 5.0 6.377 7.0 8.3 9. 5

o
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432 Calculo B - Fungbes de varias varidveis, integrais multiplas, integrais curvilineas e de superficie
10. 243(2 + \V2)m 11, 8@ - Vo)m \/)77 12, 486\ 27 13 377 g, 8T o 77(224\/5_20\/5>

5 5 6 3 5

3
6. V3T o 18.4—”abc 19. 1256 20. -7 21. 187 59 15m

27 3 15
2 dar 2 T \677 97
23. a) 3 (e—=1) b) 3 c)2ma d)8 e) 3 4—-m) 0 5
Secédo 8.9
1.1 2. 2.8 2 5 cun 4 sam 5108 67T7<18—32\/)816 g, %¢ 10,27
. . 27, 27, 27 . T . s . T . 6 N 3 . 3 . 3
M. 1120 12, &V2r  13. 290 44, %\/877 15. 79387  16. 64?’7 17. 37 18.5 19.13ﬁ
243 99 848Km 848Km 32K 20487
20. 2367 (2 — V2) b)lem 21 7’(0’5’2) 23. = 5 s 24. =
16K 5311 729 Km 4 K
25, a3 Kw, (0,0,1) b) (8,4, 8) 26. —-K 27.=~ia' 28
Capitulo 9
Secdo 9.2
1 1 10V10 3a3 2048

1. 12 2.6(17\@—1) 3.0 4 -+ 50 6.0 7.6 8.7~ 9.5

928 1 2\*? 1 1
10. 7\@77 1.8 12.0 13. EKlﬂ—E) —1} 4.0 1534 16.0 17.9w 18.;
19. 47 20. k(e — e Dum.  22. 6V20 + V32um.  23. dkmum.  24. 8\5knm %\/ﬁk

11 k 391V17 + 1 ) k(7V2 + 12) kmi  kmi
26. (= 0) 27.2a7V17-1);=—=—"—0) 28. kum 29. =YY= 0 b))

( ) 6 V17 - 1) (170\5—10 wm 3 -2)0 b) R
Secdo 9.4

3 3 _ 64 1 _ _ —4
. 20 3.2 40 5 -7 68 7.7 8, 9.-8 10.-6 11.0 12.—=+n2
13. 27ﬁ 142 15.0 16.1 17. 487  18.0 19.% 20@ 321, +8V2r 22, -4
23.0 240 25.1-L1 264 -2_4 b)%+E 2.2 927.97 b7 07 28.26 b -4

3 3e e 3 2 2

29. )87 b) 127 ¢4 30.20 b0 )0 31.1+2cos2—¢e* —4+sen2;3—¢> 32.0
33.0 34.0 35. —4; horario 36. 0 37.0
Secédo 9.6

1. a)
c)
. a)
d)
e)

3
. 2cosl + =
a) cos ’

be? -3

sim;u = xyz + senx + cosy + c;

. 1
niao b)31m;u=senxy+e"y+z+c;senl+7+sen6+e6+1
e

—senl — cosl +sen2 + cos3 + 6

sim; u = (cosy + sen z)e* + ¢; e“(cosb + senc) — 1

simju = x>+ Y2+ 22+ c;a® + b* + ¢

)L“
973

o

3 3
sim; u = xyz + 4y* + ¢; abc + 4b* b) sim; u = ;(x +y+2)P+¢ 7(a +b+¢)’? c¢)nio
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4. 2) 16 byl —e’cosl ¢)0 e)sen3—senl —e>+e+53 fHet+e? 90
5.a) 0 b)—% 00 d) — 27 6. 16 7.2)0 b)—12 ¢)0
8. a) 0 b)—'zs—\fz )—'25—\6 d)0 9. 20 b0 c)% d)w
1.2 0 b) — 7 12.1; igual 13. V2 —e - V2 14. 0;2w;arctg%—arctg5
2 2
Secédo 9.8
64 15 3 3
1. 8 2. — 127 3.-36 4 -3 5. > 6. 27 7. ) 8. 167 9. T 10.0 11.0
12. 127 ua. 13.1ua. 14. 2 4w wa. b) " ua, 17. % 18. 18 % (& - ¢).

8:31 Page 433

o

Capitulo 10

Secdo 10.3

1. a) elipséide;

y=*V16 - x> - 7% z=

/4—3y —4z 3 /24—2;;2—4z2 -

+V16 — x2 — y?

N [24 — 2x% — 3y?
4

2. a) esfera; b)x = * 16—y -z
3. a) esfera; Dx=+V16—(y—1)2-22+2, y=*V16— (x—2)>—22+1, z= V16 — (x — 2)2 — (y
4. a) elipsGide; b)x = i\/l = 1)22 it i Ly=+=V1-2(x-1)02-(z-1)>+1,
e= = VI-2- 17— (y - 1P+ 1
5. a) plano; b)x=10_\fy+z, =10_\i§+z,z=2x+\/2y—10
6. a) cilindro parabélico; by x=+Vz z=x> 7. a)cone; b)x=im, y=*+VZ—x z=1¢
8. x=y"+7-1 9.z=2Vx2+)? 10.y=x}0=z=4 —2=x=2 1.z=V4-x2—?
_ 2 _ 2 _ 2 _ 2 L
12. y=Va4-x*—22 13.x=V4-y -2 14.?+3—1,OSxSZ,OSyS3,OSZS4
15. x = 3cosvcosu + 1, y =3cosvsenu +2, z=3senv, 0 =u <27 _TSVSE
16. x=u, y=v, z=u>+V—1 17. x=u, y=v, z=8—-u—v
18. x =2cosu, y=v, z=2senu, — o <y< +o e 0=u=2xw
19. x =2 + 2cosvcosu, y = —1 + 2cosvsenu, z =2senv, 0 =u <27 _TWS Sg
20. x = cosvcosu, y =1+ cosvsenu, z =senv, 0 <u = 2m, Tﬂsvsg
21. x =\V2cosvcosu y=\/§cosvsenu,z=\/§senv,0<u<2we_7wsvsg
22. x =2 + 4cosvecosu, y = —1 + 4cosvsenu, z=3 +4senv, 0 <u =27 Tﬂ-svs%
23. x = V8cosvcosu, y=\/§cosvsenu, z="V8senv, gSuSTr e0=v=
24. x = cosvcosu, y = COSV Sen u, z=senv,0<u<2we%5vsg
v, 0=u=2me —o<v<+

25. x = \/gcosu, y

26.
27.

=\V3senu, z =
x =4cosu, y=4senu, z =y, Zsu<arctg2
x—\/ﬁcosu, z=VI10senu, y=v, —0o <y < +o, 0 =u =27

, —2=

14

=2

o

1)?
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434 Calculo B - Fungbes de varias varidveis, integrais multiplas, integrais curvilineas e de superficie
28 ! cos ! sen 2 O=su=2 0=sv<oe
. X =——=veosl, y = —~V U, 2=—F7v, 0=u=2re 0=vy
V5 V5 V5 o
u + 2
29. x=u, y=v, z=2Vu?+? 30.x=u, y=v, z=-2Vi> +* 31.x=u,y=v,z=%
3u? + 32

32. x=u, y=v, z = 3B.x=u, y=22+2% z=v, >+ =4

4. x=u,y=v,z=VI16 — > =, > + ¥ = 16

T

35. x =2cosvcosu, y =2cosvsenu, z=2+2senv, 0 =u=2m e OSVSE
37 T T

36. x = 6cosvcosu, y = 6cosvsenu, z = 6senv, 751/55277, _ESVSE
ar —ar a

37. x = cosvcosu, y = cosvsenu, z = senv, ZSuSarcth e TEVSE

38. x=v, y=3cosu, z=3senu, 0=v=4e 0=u=2m
39. x =1+ V13cosu, y:3+\/ﬁsenu, z=v,0=su=2re —0o<y< +

3 1
40. x = —vsenu, y=%v, z=5vcosu, O=u=s=2mnel=sv<cw

M. x=u, y=1-Vi*?++’ z=v, B?+V=16 42. x=u, y=v, z=1>+V' - 1, 1 =u> +V* =4

43. x=u, y=v, z2=4-u—v, 0=u=40=v=4—u

9-2 9
44, x =u, y = 3 u,z:v,OSuSE,—w<v<+oo 45. x=u, y=v,z=8—v, i +V =4
Secédo 10.7
1. a) (Vicosvcosv senv);77<v =T (\/cosu isenu \/>0 =u=2m
. 2 ) B oy T 2’ 2 ) 2 -0
2 2
b) (\Z/M,\Z/u,uz),OSuSZ; (V2cosv, V2senv,2),0 =v =27 ¢ (u, 1,12 + 1), (1,v,v? + 1)

d

N

13 N(1 3 2>
("’2 4 ”)’(2”’ 47

1 19 1 9 3
2. a) x—u,y—v,z—3(1—u—5v), (u,E,Z—lSu), (27‘},1_5‘})

b) x =3cosu,y =3senu,z=v; (3cosu,3senu,4); (3,0,v)

2 2 2
) x:%vcosu,y:%v,z:%vsenu,OSuSZmOSv<00; (\/BCOSL[,\/B,\/BSCHM),OSM§27T;
Vi3 2 "N )Y
3. b (\giu,Zuz,\giu),OSuSZ;(cosv,2,senv),0svs2rr
¢) (\/4\/> (—\/0\/> (2V2,-1,2V2)
2 2 2
4. b) (cosu,sen u, \/) 0=u <2 (%cosv,\@cosvﬂsenv),oSVS%
V2 V2 V6 V6 \f\f
o\ ) V3

d) (\2[ %i \Z[z\er\ft) \f2x+\/2y+2\/§z—8:0
5.0 (4+6,1-262—-4t) b)(d+V561-2V562-4V51) o (3+1,2— 41, 4) d)( +t1+t1+t>

4 "2
o) (1+26,1+2t, —2+1) 0(1+\2[r1+\[1\/+z) ( §12—§Z,§+1)

o
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Apéndice B — Respostas dos exercicios

6. a) (u,v,3u*); 6x+3y—z—-6=0,6x—3y+z+6=0; (1—6t,1—-3t,3+1¢),(—1+6t,1—3t,3+1)
by (v, +v); 2y —z—-1=0,2x+2y+z+2=0; (0,1 —2,1+1),(—1+2t,—1+2t,2+1)

1 1 1
o (u,v,u); x +2y —2z—1 :0,\/2x—z:0; (1 —Et,i—t,a-i-t),(—\@t,\/i,t)

1
d (uvd—-—u—2v); x+2y+z-4=0x+2y+z-4=0; (1+t,5+2t,2+t), (1,1 +2t,2 + 1)

e) (3cosvcosu,3cosvsenu,3senv)OSuSZﬂ-,_TWSvS%;x—S':O,y—S =0,z—-3=0,
10
X+2y+22-9=0;(3+9,0,0), (03 + 9,0), (0,0,3 +6t),(1 +\@t,2+wt,2+2\@t>

f) (2cosu,2senu,v)ix +y—2V2=0y —2=0; (V2 +V25,V2+V21,2), (0,2 +2t,2)

7. a)dx +4y+z7—-4=0 byz—4y+2=0 8. y=2xez=x
—2ucosy —2usenvy 1 —\/g —\/g —\@ \@ \@ V3
9. , , u#0 10. a) , , b |— — —
Var + 1 Vad + 1 Va2 + 1 3 3 3 3 3 3
Secdo 10.11
1. @u.a. Z.M%wu.a. 3.30arcsen%u.a. 4.1?377-u.a. 5.2) % u.a. b)2777-ru.a.

6. 6mua.  7.(187 —36) wa. 8.327ua.  9.120 3 —\5)ua  10. % (37V/37 — 17V17) 7 w.a.

1. 477(2—\6)%(1. 12. 47V 17 w.a. 13.4\V3 7 ua. 14.@wua

15 T’iT u.a.

16. %(5\[5 - 1) ua. 17.3 ua. 18.7(36 — 8\/§) u.a. 19. 64\§Bﬂ- u.a.

435

20. (36 + 4V21 + 4V6) wa.

22. b) 87 u.a. 23.a)x* 4+ y*=¢ c)%(17\/ﬁf 1) w.a. 25.2)2 b)2 26.2;£77 27.% 28.871
99, 2V14 50 20487 o SMVI3T o, 207VIT = 1) 4 =37 g, =T g e
3 3 81 3 5 4
V5 kar

37. wm. 38.97  39.20V5 kmum. 40.(0,0,1)

3
41. 2) X +1*=16,0=z=8 ¢ (8,8V3,0) d)1024r

42.1) (-V6,6,0), (-V2,-V2,2V3) 0 (6V2,6V2,4V3) ) o

3
Secao 10.13
4
2. a) 32 b)—33—2 c)—% d)—33—2 ) 0;0fluxoénulo  3.47 4.0 5.6 6.%
64 1 32 20
2 _ il il = =
7. 16ma 8. 18 9. —-157 10. 3 11.2 12. 3 T 13. 3 14.0
208

15. == 16.274°2 - V2)  17.2)0 b0

18. 24:—24 19, a)<—%, —%,1) b)—2887  20. 3m —37  21. 180

Secao 10.16

1. —16 2. iifz” 3.0 4 —-16 5. +(8send—40) 6. 7 7. 0 8.
9. _5;’4” 0. -327 1. 6n 12.% 13. 24 14. 4867 15.24  16.0

17. 37 18. 48 19. —45x 20. 20 b) 64m ¢ 0 21. 1927 22.

o

-2
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