matem. met. E1, del D (2000), veckans problem, repetitionsfrégor, extrauppgifter

VECKANS PROBLEM

Losningsforslag till VP5
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Lésning till tentauppgift 3 (96-08-26):

a) diviF = - 2xysin(x2 +y? + z“) +2xze Y 4 2xysin(x2 +y? + z“) - 2xze’ YT =0,

dltsdhar IF en vektorpotential.
b) Sok A = (0, p, q) sdatt rotA = (q§t- pg,- q¢, pg:) =IF, dvs

| cod X2 + +74) + Zex 2+y?+7?
i (4§~ pg=y {x* +y? +2) ba(x.y.2) :%gn(xz +y? + z“) +u(y,2)
i -qg:_-xcos(x +y? +z) P 2 2ep P
i fPixy2) = x- 3e°77 +v(y,z)
T p)g::].- Xe
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b ag- pg=yoogx* +y? +2') +ug+ze "7 - vg= yoogx* +y? +2°)+ 2 b
P ug- v¢=0;vdj u=v° 0.Detgerossdd A= (O,X- 17 ,%sin(x2 +y? +z“)).

c) Flodet&r F=gF - ndS (n "uppé").
S

c1) med Stokes' sats. F = @‘jotA ndS= @A dr = §0dx + pdy + qdz) =
s s

z=0pP dz=0 X=COSj )

= 2 ,.,2 : - . ,0%4® 2p[|=
1S x* +y“ =1,moturs |y =sinj , dy =cosj dj g
2p 2p

:%dZCOSj - e)cosj di :%d1+c032j - ecosj )d] =1xp=p .
0 0

C2) utan Stokes' sats: Eftersom  (pyF -ndS= gy -ndS+ gy - (00- 1) dxdy =[ Gauss!] =
SED S D
= QiyliviF dxdydz=0 [1K = SE D], sdgaller [med D:x%+y? £1J:
K

F=CF -ndS=- gF - (00, 1) dxdy = @_ @ gdxdy= D- ff)<exz+y2dxdy= 0
S D

D

(ty &Y dxdy = [pol.koord] = (‘jjzer cosj drdj =0).

VAL | A= 3(0,2x- e sin(xC +y? +2°)), flodetar p

ytan i c)
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