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y = 0 M y = 2 M z = 0 M z = 2−2x2 NPORQTS�QUO D O HV> Q D8L QIW LXDF>XYFZ Q D�H#ZAY Q >XDFZ[E\D8LXY�DFZ[@C>A]_^DF`aY N Z[b#LXD8>XD?c
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L�r ∫ 2

0

∫ 5

1+y2

ye(x−1)2 dx dy
psrutwvyxhr ∫ 4

1

∫ 2

√
y

sin

(

x3

3
− x

)

dx dy
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(x, y, z) → (x2 + yz, xyz, z + 1) M P0(1, 2, 1)psr
(x, y) → (2x − y, x + y)k rutwvyxhr (r, θ) → (3 + r cos θ,−2 + r sin θ) M P0(2, π
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f(x, y) = x2 KT]_D O bAY8> Q jFL�LA=�ZAY�KUb[��H#}AY S�Q K 1 E�G�b#LXYF��H#}AY Q LX� OaQ E�q�]_^#Z QTk LAi�>A]psrutwvyxhr
f(x, y) =

√

x2 + y2
KU]#D O bAY8> Q jFLmL T = {(x, y) |x2 − 2x + y2 = 0} D8LXY�DFZ[@n>A]#^#Z[]

k r
∫ 1

0

∫

√
2−y2

y

1 dx dy

i�rutwvyxhr ∫ 1

0

∫

√
1−y2

0

sin(x2 + y2) dx dy

O r
∫ 1

−1

∫

√
1−z2

0

∫

√
y2+z2

0

x dx dy dz

N r�twvyxhr
∫ ∫ ∫

T

1

x2 + y2 + z2
dx dy dz M

L W Z Q T = {(x, y, z) |
√

3x2 + 3y2 ≤ z, 9 ≤ x2 + y2 + z2 ≤ 81}
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L�rne
z = x2 + y2 `RE z = 27 − 2x2 − 2y2 ��LXY8LXp�Z Q Z[KTi�ZAH4> Q D8L Q�W LXD8>XY�Z Q D�H#ZAY Q >XD�Z[E�DFLXY�DFZ[@n>A]#^s�psrutwvyxhr�ef=

1
E�G�b#LXY���b[}Ap�psq Q 90◦

~�Z[EJ]_^!B Q >AE�E�=R}[b[� M Lyb[}[@�p�H#}[=a`a���sZ[]#D9jF>Xp�L O E�q k Eh� k E���HI�I�> Q D8L Q HIK2lA>Ab[ZAD�D�Y�`RE�=A�
k rutwvyxhr�e T = {(x, y, z) | z ≤

√

4 − x2 − y2, x2 + y2 ≥ 1, z > 0} �
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y = x2 ��LXY8LXpsZ Q L M LA=

y = 1 O bA^ O ] O E¬`RE
LA=

x = 2 O bA^ O ] O E­> Q DFL Q H#}[=aY O =?>XY�D®D8LXYhDFZ[@n>A]#^ � ¯ = O ]°@n>AE�KTH±E�ZAY�Y O ]�iIp O ]°KU]#D O bAYF> Q lXLI�
∫ 2

1

∫ x2

1

sin

(

x3

3
− x

)

dy dx =

∫ 2

1

(x2 − 1) sin

(

x3

3
− x

)

dx =

[

− cos

(

x3

3
− x

)]2

1

=

− cos
2

3
+ cos

(

−2

3

)

= 0 �
z � k r<² O bA^ O ] f(r, θ) = (u(r, θ), v(r, θ)) = (3 + r cos θ,−2 + r sin θ) �©¯ H�H#ZAY³LA= f
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[

ur uθ

vr vθ

]

=

[

cos θ −r sin θ

sin θ r cos θ

]

� (2, π
4 )
~�p O ] O =�LA=

[

1√
2

−
√

2
1√
2

√
2

]

@n>XD�Y�K2� M `REµLVi O D O Y�@CKU]�>A]�Eg`aY�DF`aH O D O D�E�=Rq QUO b O E (r, θ)
~wY8L

r cos2 θ + r sin2 θ = r �
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� � L�r ∫ π/4

0

∫ 1

0

r2 cos2 θ · r dr dθ =

∫ π/4

0

[

1

4
r4 cos2 θ

]1

0

dθ =

∫ π/4

0

1

8
+

1

8
cos 2θ dθ =

[

1

8
θ +

1

16
sin 2θ

]π/4

0

=
π

32
+

1

16
�

psr ∫ π/2

−π/2

∫ 2 cos θ

0

r · r dr dθ =

∫ π/2

−π/2

8

3
cos3 θ dθ =

∫ π/2

−π/2

8

3
cos θ(1 − sin2 θ) dθ =

[

8

3
sin θ − 8

9
sin3 θ

]π/2

−π/2

=
16

9
−
(

−16

9

)

=
32
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i�r ∫ π/2

0

∫ 1

0

(sin r2)r dr dθ =

∫ π/2

0

[

−1

2
cos r2

]1

0

dθ =
π

4
(1 − cos 1)
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√

3x2 + 3y2 =
√

3ρ2 cos2 θ sin2 ϕ + 3ρ2 sin2 θ sin2 ϕ =
√

3ρ sinϕ ≤ z = ρ cos ϕ M LA=?LA=
tg ϕ ≤ 1√

3
M lXLAbA^IKTE 0 ≤ ϕ ≤ π

6
M `RE 3 ≤ ρ ≤ 9 ��� KTl OaQ L b[}[@�p�K
H#Z!ZAYFi�KT]�>XD8>XH!Y8L lXL Q �
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∫ π/6

0

∫ 2π

0

∫ 9

3

sin ϕ dρ dθ dϕ =

∫ π/6

0

12π sin ϕ dϕ = [−12π cos ϕ]
π/6
0 = 12π

(

1 −
√

3

2

)

= 6π(2−
√

3) �

� ��psr ∫ π/4

0

∫ 2π

0

∫ 1

0

1 · ρ2 sin ϕ dρ dθ dϕ =
π

3
(2 −

√
2) �

k r ¯ = O bA^ 2
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∫ 2

1

∫ 2π

0

∫

√
4−r2

0

r dz dθ dr =

∫ 2

1

∫ 2π

0

r
√

4 − r2 dθ dr =

∫ 2

1

2πr
√

4 − r2 dr =

[

−π(4 − r2)3/2 2

3

]2

1

= 2
√

3π.


