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Uppgift 6.26

Deluppgift A

Berakna

ff (z2 — x? — y®)dxdydz
D

dir D == {(x,y,z) € R3:x% + y? + z2 < 1} &r enhetsklotet.
Lésning: Vi byter till sfariska koordinater (1, 8, @) enligt

x =rsinf cos @
y =rsinfsing
zZ =71cosf.

Da svarar enhetsklotet D i (x, y, z)-rummet mot ratblocket
E = [0,1] x [0, 7] X [0,27]

i (r,0, @)-rummet. Funktionaldeterminanten for variabelbytet (1,8, ¢) — (x,y,z) arr? sin 6. Vi far
salunda

fﬂ (z% — x* — y?)dxdydz =
D
- fﬂ (r? cos? 0 — r?sin? 0 cos? ¢ — r? sin? @ sin? @)r? sin 6 drdfde =
E
= fff (r?2cos? 8 —r?sin? 0)r?sinf drdfde =
E

= fff r*(cos? @ sin O — sin3 8)drdAde =
E

2n 2 41

1 T 1
=J;)r4drf0 (cos? 6 sin @ — sin® 0)do i d<p=§-(—§>-2n=—ﬁ

eftersom
T T
J (cos? 0 sinB — sin® 0)dO = f (cos? 0 — sin? ) sinH df =
0 Vs 0 T
= f (cos?0 — (1 —cos?6))sinfdo = f (2cos?6 —1)sinf df =
0 0

t =cosf -1 ! 2
_ = __ 2 _ 2 __=-
=4t = —sino do fl (2t —1)dt f_l(Zt Ddt 3

Svar: (22 — x% — y)dxdydz = —2dar D = {(x,y,2) € R3:x% + y% + z2 < 1}.
D 3
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Deluppgift B

Berdkna

fff xeX* V42 dxdydz
D

dar D := {(x,y,2) € R3:x? + y2 + z2 < 1,x = 0} &r en halva av enhetsklotet.

Lésning: Vi byter dven har till sfariska koordinater. D3 svarar D i (x, y, z)-rummet mot ratblocket

T T
E=[01]x[0,7] x [-=,=
[0,1]x[0,7] x |-5,7

i (r,8, @)-rummet. Darfor far vi

fﬂ xe*X V2 qxdydz = .Ufrsinﬁ cosg e r?sin 0 drdfde =
D E

T

—flﬂzd fn'zed(aF dp=2.T.2=T
—Ore rOsm LCOspdp =55 2=
2
eftersom
! ! 1 oot 1 oot 1
jrSerzdrzf r2.re’” dr=[—rzer2] —f rerzdr=[—r2erz] —[—erz] ==
0 o 7 2 o Jo 2 o L2 o 2
och

s
f sin? 8 d@ = [cosinus for dubbla vinkeln] = f
0

n(l L 29)d9—”
. ) ZCOS —2

svar: [, xeX V2 qxdydz = gdérD ={(x,y,2) ER%:x? +y2+ 22 < 1,x > 0}.
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Deluppgift c

Berdkna

[[[ xastre

dar D == {(x,y,z) € R%:x? + y2 + z2 < 3,0 < x < y}. Vi byter till sfariska koordinater. D& svarar D
i (x,y,z)-rummet mot ratblocket

T T
E = [0,\/§] x [0, 7] % Z,E]

i (1,0, @)-rummet. Darfor far vi

V3 T 5
fﬂ-xdxdydz= fffrsianosqo r?sin @ drdfde =f r3drf sinZBdBJ:cosgod(p =
D E 0 0
9@

Bl

=Z'5'(1‘%)=9§(1‘%)-

9
svar:  [ff, x dxdydz =£(1—ﬁ

)dér D = {(x,9,2) € R%:x2 + y + 72 < 3,0 < x < ).
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