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Alla svar ska motiveras ordentlig med räkningar. INGA TILLÅTNA HJÄLPMEDEL

.

1) Beräkna dubbelintegralen
∫ ∫

D
xy(x2 − y2)dxdy,

d̊a
1 < xy < 2, 1 < x− y < 2.

2) Beräkna dubbelintegralen

∫ ∫

D

(x + y)2

1 + x2 + y2
dxdy,

d̊a
D = {(x, y) : x2 + y2 < 1}.

3) Beräkna trippelintegralen
∫ ∫ ∫

K
(x2 + y2 − z2)dxdydz,

d̊a
K = {(x, y) : x2 + y2 + z2 < 1}.
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1) Sätt u = xy och v = x− y. Vi har d̊a

∂(x, y)

∂(u, v)
=

(
∂(u, v)

∂(x, y)

)−1

= −(y + x)−1

∫ ∫

D
xy(x2 − y2)dxdy =

∫ ∫

D
xy(x− y)(x + y)dxdy =

=
∫ 2

1

∫ 2

1
uv(x + y)

1

x + y
dudv =

∫ 2

1

∫ 2

1
uvdudv = 9/4.

2) Använd polära koordinater

∫ ∫

D

(x + y)2

1 + x2 + y2
dxdy =

∫ 1

0

∫ 2π

0

(r cos θ + r sin θ)2

1 + r2
rdrdθ =

=

(∫ 1

0

r3

1 + r2
dr

) (∫ 2π

0
(cos θ + sin θ)2dθ

)
= · · · = π(1− ln 2),

3) Inför sfäriska koordinater och att x2 + y2 = r2 − z2

∫ ∫ ∫

K
(x2+y2−z2)dxdydz =

∫ 1

0

∫ 2π

0

∫ π

0
(r2−2r2 cos2 φ)r2 sin φdrdθdφ = · · · = 4π/15,


