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Lista de exercicios 4.1 - Integrais iteradas

Exercicios principais

P1.

P2.

P3.

P4.

Ultima atualizacao: 28 de maio de 2025.

Em cada item, calcule a integral.
5

(a) /02 <z4 — %) dz. (b) /01 23y dy.

(©) /0 (2= )y, (d) /y Y bey(z + y) d.

() /0 "2 — ) do () /0 by

Em cada item, calcule a integral iterada. Sugestdo. Se vocé usar os resultados do exercicio [P1) nao
precisara resolver nenhuma integral aqui.

(a) /02 /022(22 — zy) dydz. (b) /01 /jy 6zy(r + y) dx dy.

(©) /0 } /O "2 — ) dady. (d) /y K /0 by d do

Em cada item, calcule a integral iterada. Sugestdo. Se vocé usar os resultados dos exercicios e
[P2] nao precisara resolver nenhuma integral aqui.

2 22 y—z 1 2y 4y
(a) / / / (2x —y)dxdydz. (b) / / / 6xy dz dx dy.
o Jo Jo o Jy Jo

Em cada item, reescreva a integral iterada trocando a ordem de integracdo (nao precisa resolver a
integral). Sugestao. Consulte o exercicio P4 da lista de exercicios 1.3 e vocé nao precisard fazer
nenhuma conta aqui.

3 5 13
(a) / / 2ry sen(x® — y) dx dy. (b) / / ™ da dy.
0 J1 0 Jay

() /0 1 / :\/ﬂsen(wy)dydx. (d) /O 1 /\;\/ﬁdydx.



P5.

P6.

P7.

Em cada item, reescreva a integral iterada em todas as possiveis ordens de integracdo (nao precisa
resolver a integral). Sugestdo. Consulte os exercicio P3 e C2 da lista de exercicios 1.6 e vocé nao
precisara fazer nenhuma conta aqui.

(a) / 12 /1 3 /0 (@ sen(y2) + ysen(a2) + = sen(zy) da dy dz.

1 1-y l—x—y
(b) / / / (221? — zx) dz dx dy.
0o Jo 0

1 1 Y
(c) / / / In(2? +y? + 2% + 1) dz dx dy.
0 Y 0

Em cada item, tente resolver as integral iterada diretamente e veja que a primeira integral é muito
dificil. Apés isso, faga a troca de ordem e resolva a integral iterada. Sugestao. Use o exercicio [P4.

(a) /Ol/zzeﬁd:cdy. (b) /Ol/xiﬂsen(wy)dyd:c. (c) /()1/;5\/@033/6&.

Em cada item, determine se F' é ou nao um campo vetorial conservativo. Se sim, determine um
campo escalar f tal que ' =V f.

(a) F(z,y) = (zy + 12 2* + 2ay). (b) F(x,y) = (ye*,e" + e¥).

(©) Flz,y) = (3+ 2wy? 20%y). (d)

—

() Flx,y,2) = (yz 0z, 2y +22). (F) Fla,y,2) = (1= + 2022, 20yz, oy + 2022).

e

(z,y,2) = (2Pyz,x +y — 2,2 — y?).
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Exercicios complementares

C1l. Em cada item, calcule a integral.
3 cos(3y)  cosy T senx
(a) /0 (cos(?y) T, ) dy. (b) 3 dz.

(c) /Oy(sen(Qx +vy) —sen(z +vy)) dx. (d) /0 2V 1 — 2%2senxdz.

T V1—22
(e) / cos(x +y+ z)dz. (f) / zsenx dy.
0 0

C2. Em cada item, calcule a integral iterada. Sugestao. Se vocé usar os resultados do exercicio nao
precisara resolver nenhuma integral aqui.

(a) /og /Oy(sen(2:v +y) —sen(z +y)) dz dy. (b) /O7r /01 V1 — 22senx dz dz.

y [ 1 V122
(c) / / cos(x +y+ z)dzdx. (d) / / zsenz dydz.
o Jo o Jo

C3. Em cada item, calcule a integral iterada. Sugestdo. Se vocé usar os resultados dos exercicios e
[C2] nao precisard resolver nenhuma integral aqui.

% y T T 1 V1-22
(a) / / / cos(x +y + z) dz dx dy. (b) / / / zsenz dydzdz.
o Jo Jo o Jo Jo
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Exercicios principais

P1.
2 5 1
4 7 16 4 23
— 2 ) dz = =, b 23y dy = —.
(a)/()(Z 3) =1 ()/O3yy 5
22 5 2y
(c) / (22 — zy)dy = 2* — % (d) / 6xy(x + y) dx = 23y".
0 y
y—z T+y
(e) / 2z —y)dz = 2* — 2. (f) / 6ry dz = 6zy(z +y).
0 0
P2.
2 e 16 Lo 23
(a) / / (22 — zy)dy dz = = (b) / / 6zy(x +y)dedy = =
0 Jo 0 Jy
22 y—z 25 2y T4y
(c) / / (22 —y)dvdy = 2* — 5 (d) / / 62y dz dr = 23y*.
o Jo y Jo
P

3.
2 22 y—z 16 1 2y prty 23
(a) 2z —y)dedydz = —. (b) 6rydzdedy = —.
o Jo Jo ) o Jy Jo )
4

3 5 5 13
(a) / / 22y sen(z? — y) do dy = / / 2zy sen(z® — y) dy dx.
o J1 1 Jo

Los 3 s
(b) / / e’ dxdy:/ / e” dydu.
0 Jay o Jo

(c) /O 1 / :\/gsen(wy) dy dx = /O 1 /0 ﬁ\/@sen(ﬂy) dz dy.
(d) Al/émdydx:/ol/f\/mdxdy.

P



P5.
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/ (xsen(yz) + ysen(zz) + zsen(xy)) de dy dz =
0
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(rsen(yz) + ysen(zrz) + zsen(zy)) dy dr dz =

—
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[y
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—
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(22y° — zx) dy dx d=.
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In(2? +y? + 22 + 1) dzdody =

—
8

<

In(z? + 4> + 2° + 1) dzdy dz =

[y
[ay
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——— e

In(2? +9° + 22 + 1) dedz dy =

—_
—_

In(z® +y* + 2 + 1) dedydz =

—
8
8

In(z® +y* + 2° + 1) dy dzdx =

—
—
8

In(2® +y* + 2% + 1) dy dx d=.

C\C\ﬁc\c\h

P6

1 3 3 9_1
(a) / / eIdedy:/ /3exzdyda::e e
0 Jay o Jo

1 pl 1 ry 1
(b) / / Vysen(ry) dy de = / / Vysen(ry) dr dy = —.
0 Jaz2 0 JO 7T
1 pl 1 py? _
(c) / / \/y3+1dydx:/ / \/y3+1d$dy:4\/§9 2.
0o Jyz o Jo




P7.

(a) F nao é conservativo. (b) f(z,y) =ye® +e¥+ C.
(¢) f(z,y)=3z+2%*+C. (d) F néo é conservativo.
(€) f(z,y,2) =ayz+ 2"+ C. () fla,y,2) =ay’z+2°2° + C.
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cL
(b) /07r = de = g
(©) /0 ’(sen(2z + y) — sen(z + y)) dz — cos(2y) — Cosé?’y) e

1
(d) / Z\/l—z2senxdz:se§x.
0
(e) / cos(x +y + z) dz = sen(2x + y) — sen(x + y).
0
VI=22
(f)/ zsenzdy = zvV1 — z%sen x.
0
C2.
5 [y 1
(a)/ /(sen(2x+y)—sen(x+y))dxdy:—g.
o Jo
™ 1 9
(b) / / Z\/l—zzsenxdzdx:§.
o Jo

cos(3y)  cosy
2 2

(c) /Oy /Ox cos(x +y + z) dz dx = cos(2y) —

1 pvV1-22
(d) / / zsenxdydz:senx.
0o Jo 3

5 [y [z 1
(a) / / / cos(x+y+ z)dzdxdy = —.
o Jo Jo 3

™ pl pV/1-22 92
(b) / / / zsenzdydzdr = -.
o Jo Jo 3

C3.



