Preliminara (kortfattade) I6sningar till TMV160, 2005-05-23
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1. Med omskrivning med hjalp av poldra koordinater { = fas

y =rsinf
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(14 2° + y°)»*H?-n? = ex?+7-=? = {poldra koordinater} =

1n(1+7‘2)

= e+ %eostin?0 = {Taylorutveckling In(1 +¢) =t + O(t?),t — 0} =
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da r — 0 oberoende av 6.

Svar: e
2. flz,y) =sin(]) ger Vf(z,y) = (% cos(§), —:5 cos(f)) och alltsa fas
Vf(1,1) = (cos1,—cosl).

Vidare galler
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Svar: Vf(1,1) = (cos1,—cos1), fi(1,1) =

3. For z,y > 0 galler att
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Vi har u, = 5- = v, och u, = 5 = Uy Kedjeregeln ger
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Z = ziu 4z, = i(z' —2)
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och givet z € C? fas
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samt

1, , 1
Ryy = 72—y2(zu o Zv) + @( uu“y + Zuvll)y + Z’uuuy + Zuv,l)y) -
1 ! 1 n n n
= _ﬁ(zu ) + p( uu 2Z'u,1) + Zm;)
Insdttning i differentialuttrycket ger
TP, — Yz, X2y — Yz, = ... = 2,
Svar: z!,
. x =rcost . 1bes Toes
. Med koordinater L fas en C''-bijektion
y = 5rsin 0
D> (x,y)H(T,H)ED':{(r,Q):0§r§\/5,% geg%}.

Vi far

z V3 r2 , r
x4+ y°)dxd —/ / rcosf + —sin“ 0)—dr) df =
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Svar: 4-(3 — ooy 91— )

. Observera t ex att
_ 2)2
m[?xf(a?,y, z) = mgx(a? +y)”,

diar K = {(z,y,2) : 2> +y*+ 22 =1} och D = {(,y) : 2* + y*> < 1}. Inre
stationar punkter till g(z,y) = (z + y*)? i D fas ur

{029;:2(x+y2) 5

=<Tr =Y.
0=g,=2(z+y")2y Y

Maxpunkter for ¢g(z,y) pa 0D:
Satt h(z,y) = 2? + y? — 1 (bivillkor).
Nodvéandigt villkor Vf || Vg ger

2(r +y%) 2(x+y*)2y

=0« (z+yHy(l —22) =0.
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Detta ger 6 punkter pa 0D, ndmligen (+1,0), (
Vi far

+¥3) och (1500, +4/¥5-1),

1
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mgxg(m, y) = max{g(z, v/ —x) for (z, £/ —x) € D, g(£1,0),
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6. Givet vektorféltet F(z,y) = (—y,z) och kurvan vy : r = (z,sinz) 1 < & <5.
Detta ger

Svar: (2)?

5
/[F-[r*— / (—sinz,z)-(1,cosz)dr = ... =2(cos5h—cos1)+5sin5—sin 1.
Jy 1

Svar: 2(cosb —cos1) + 5sinh —sin 1



