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1. i) x2 = x+ 2 x = −1, 2
B : −1 ≤ x ≤ 2 x2 ≤ y ≤ x+ 2

Kütle =

∫∫
B

y dA =

∫ 2

−1

∫ x+2

x2
y dy dx =

∫ 2

−1

1
2
((x+ 2)2 − x4) dx =

36

5

My =

∫∫
B

xy dA =

∫ 2

−1

∫ x+2

x2
xy dy dx =

∫ 2

−1

1
2
(x(x+ 2)2 − x5) dx =

45

8

x̄ =
My

Kütle
=

45
8
36
5

= 25
32

ii) y2 = 2− y y = −2, 1
B : −2 ≤ y ≤ 1 y2 ≤ x ≤ 2− y

Kütle =

∫∫
B

x dA =

∫ 2

−1

∫ 2−y

y2
x dx dy =

∫ 1

−2

1
2
((2− y)2 − y4) dy =

36

5

Mx =

∫∫
B

xy dA =

∫ 2

−1

∫ 2−y

y2
xy dx dy =

∫ 1

−2

1
2
(y(2− y)2 − y5) dy = −45

8

ȳ =
Mx

Kütle
=
−45

8
36
5

= −25
32
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2. i)

∫ 16

0

(∫ 2

4√x

dy

1 + y5

)
dx =

∫∫
B

1

1 + y5
dA

B : 0 ≤ x ≤ 16, 4
√
x ≤ y ≤ 2

B : 0 ≤ y ≤ 2, 0 ≤ x ≤ y4

∫∫
B

1

1 + y5
dA =

∫ 2

0

(∫ y4

0

1

1 + y5
dx

)
dy =

∫ 2

0

(
x

1 + y5

∣∣∣∣y4
0

)
dy

=

∫ 2

0

y4

1 + y5
dy =

ln(1 + y5)

5

∣∣∣∣2
0

=
ln 33

5

ii)

∫ 8

0

(∫ 2

3
√
y

ex
4

dx

)
dy =

∫∫
B

ex
4

dA

B : 0 ≤ y ≤ 8, 3
√
y ≤ x ≤ 2

B : 0 ≤ x ≤ 2, 0 ≤ y ≤ x3

∫∫
B

ex
4

dA =

∫ 2

0

(∫ x3

0

ex
4

dy

)
dx =

∫ 2

0

(
yex

4
∣∣∣x3
0

)
dx =

∫ 2

0

x3ex
4

dx =
1

4
ex

4

∣∣∣∣2
0

=
e16 − 1

4

iii)

∫ 1

0

(∫ 3
√
y

y

dx

1 + x4

)
dy =

∫∫
B

1

1 + x4
dA

B : 0 ≤ y ≤ 1, 3
√
y ≤ x ≤ y

B : 0 ≤ x ≤ 1, x3 ≤ y ≤ x

∫∫
B

1

1 + x4
dA =

∫ 1

0

(∫ x

x3

1

1 + x4
dy

)
dx =

∫ 1

0

(
y

1 + x4

∣∣∣∣x
x3

)
dx

=

∫ 1

0

x

1 + x4
dx−

∫ 1

0

x3

1 + x4
dx =

(
1

2
Arctan(x2)− 1

4
ln(1 + x4)

)∣∣∣∣1
0

=
π

8
− ln 2

4
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3. i) z = 2x2 + 2y2 = 4y x2 + y2 = 2y r = 2 sin θ
B : 0 ≤ θ ≤ π, 0 ≤ r ≤ 2 sin θ

Hacim =

∫∫
B

(4y − 2x2 − 2y2) dA =

∫ π

0

∫ 2 sin θ

0

(4r sin θ − 2r2) r dr dθ

=

∫ π

0

(
5

6
sin4 θ

)
dθ =

5

6

(
3θ

8
− 1

4
sin(2θ) +

1

32
sin(4θ)

)∣∣∣∣π
0

=
5π

16

ii) z = 4− x2 − y2, z = 0 aras�nda, B : x2 + y2 = 2y içinde
B : 0 ≤ θ ≤ π, 0 ≤ r ≤ 2 sin θ

Hacim =

∫∫
B

(4− x2 − y2 − 0) dA =

∫ π

0

∫ 2 sin θ

0

(4− r2) r dr dθ

=

∫ π

0

(
8 sin2 θ − 4 sin4 θ

)
dθ =

(
5θ

2
− sin(2θ)− 1

8
sin(4θ)

)∣∣∣∣π
0

=
5π

2

iii) x2 + y2 − 4y + 9 = 9− x2 − y2 aras�nda, B : x2 + y2 = 2y içinde
B : 0 ≤ θ ≤ π, 0 ≤ r ≤ 2 sin θ

Hacim =

∫∫
B

(4y − 2x2 − 2y2) dA =

∫ π

0

∫ 2 sin θ

0

(4r sin θ − 2r2) r dr dθ

=

∫ π

0

8

3
sin4 θ dθ =

(
θ − 2

3
sin(2θ) +

1

12
sin(4θ)

)∣∣∣∣π
0

= π
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