H20T3A1

Sei 2 = {x = (x1,x,) € R? : x2 + x2 < 1; x, > 0} die obere Hilfte der Einheitskreisscheibe.
Berechnen Sie

J, 27 (xf +x3)%dx

mit Hilfe von Polarkoordinaten.

Losung:

0 ={(x;,x,) =(rcose,r sinp) ER?: 0 <r < 1,0 <@ <mr}inPolarkoordinaten. Somit gilt
J, %7 (xf +x3)%dx = f01 foﬂ(rcosgo)z((rcosgo)2 + (rsing)?)?r drde =

1

fol fon r%(cos@)? r*r drde = fol r’dr fon(coqu)zd(p = Ers]o fon(cosgo)zd(p =
2 "(cos@)?de =-=, denn mittels partieller Integration erhilt man [ (cos@)2dg =
870 16 0

s . T . . Vs .
Jo (cosp)(cosp)dp = [cosg sinp]§ — [ (—sing)(sing)dp =0 — (- Jy (sing)?de) =

T

fon(sin(p)zdgo = fon 1— (cosp)?dp =m — fon(cos<p)2d<p, also fon(cosgo)zdgo ==

>

Also gilt [ xf(xf + x3)%dx = 136.



