
第3章 3 「2重積分の計算（その3）」 第3回
解答

1. (1) 1

(2) 1
4

(3) 1
6

(4) 1
4

(5) 1
8

(6) π
16

解説

1. (1)

∫∫
D

dxdy

=

∫ e

1

{∫ 1
y

0

dx

}
dy

=

∫ e

1

[
x
] 1

y

0
dy

=

∫ e

1

1
y
dy

=
[
log |y|

]e
1

= log e− log 1

= 1

(2)

∫∫
D

y3

x3 dxdy

=

∫ e

1

{∫ √
x

0

y3

x3 dy

}
dx

=
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1

[
1
4

· y4

x3

]√x

0

dx

=

∫ e

1

1
4

· x2

x3 dx

= 1
4

∫ e

1

1
x
dx

= 1
4

[
log |x|

]e
1

= 1
4
(log e− log 1)

= 1
4

(3)

∫∫
D

y4dxdy

=

∫ 1

0

{∫ y

0

y4dx

}
dy

=

∫ 1

0

[
y4x

]y
0
dy

=

∫ 1

0

y5dy

=
[
1
6
y6
]1
0

= 1
6

(4)

∫∫
D

ydxdy

=

∫ 1

0

{∫ 1−y2

0

ydx

}
dy

=

∫ 1

0

[
yx

]1−y2

0
dy

=

∫ 1

0

y(1− y2)dy

=

∫ 1

0

(y − y3)dy

=
[
1
2
y2 − 1

4
y4
]1
0

= 1
4

(5)

∫∫
D

1
y2

dxdy

=

∫ 2

1

{∫ x3

x2

1
y2

dy

}
dx

=

∫ 2

1

{∫ x3

x2

y−2dy

}
dx

=

∫ 2

1

[
− y−1

]x3

x2
dx

=
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1

(
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)
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=
[
1
2
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]2
1

=
(
1
8

− 1
2

)
−

(
1
2

− 1
)

= 1
8

(6)

∫∫
D

ydxdy

=

∫ π
4

0

{∫ cos 2x

0

ydy

}
dx

=

∫ π
4

0

[
1
2
y2
]cos 2x
0

dx

=

∫ π
4

0

1
2
cos2 2xdx

=

∫ π
4

0

1
2

· 1 + cos 4x
2

dx

= 1
4

∫ π
4

0

(1 + cos 4x) dx

= 1
4

[
x+ 1

4
sin 4x

]π
4

0

= 1
4

{(
π
4

+ 1
4
sinπ

)
−

(
0 + 1

4
sin 0

)}
= π
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