Losung zur Analysis II - Klausur fiir Physiker

Aufgabe 1
_ (1 LoD _ 3% | — 1 g 120 2
a, s(y) = [y ()] dt; T = ) Y| = VIt +16t2 = t/912 + 16
25
Sei u=16+9¢% @ =184 dt = & [1 /92 1 16dt = 13 Y du= & [gu%}m — 6

b, Sei (3t2, —4t) = \(1,—2) = 3t> = A und —4t = \(—2)
= A=2t =32=2 =t=3 = (z0,)= (% %)
c,

1
d, Seiz=t*=t=yz =2-22=2-20 = [l2-2%ide= |20 Caf] =4

Aufgabe 2

asin(©) cos(p) arcos(O)cos(p) —arsin(O)sin(yp)
a, J:= [ bsin(O)sin(p) brcos(0)sin(yp)  brsin(O) cos(p)
ccos(0) —crsin(y) 0

= det J = abcr?sin(©)

b, ]”*1:R3 — R3

flti(my,2) — (4 2—; + :Zé + i—;,arccos(é),arctan(%))

Denn :

2,2 6in(©)2 2 5272 gin(©)2 si 2 2,2 Q)2
\/a r sm(a2) cos(p) 4 b sin( b2) sin(p) 4+ ér CCOQS( )2 _ r
arccos( N=o

abrsin(©) sin(p) \ __
a‘rCta‘n(abr sin(©) cos(go)) =y

Umkehrung analog zu Ubungsblatt 6 Aufgabe 2!



Aufgabe 3

a, Df(z,y,2) = 2z + 1, 6y* + 6y — 22 — 1, 42 — 2y)

Sei nun Df(x,y,2) =0y = r=—-1z= %y = Yr2=-—1 %
S Pi= (hoLoby Pm (b
2 0 0
Aufstellen der Hesse - Matrix: H=|0 12y+6 -2
0 -2 4
2 0 0
= Hesse - Matrix am Punkt P, : H1 =0 -6 -2
0 -2 4

Zur Bestimmung der Art der kritischen Punkte wird die
Sylvester - Methode verwendet:

2 0 0 2 0 0 2 0 0
0O -6 -2 ~ [0 —6 -2 ~ |0 -6 O
0 -2 4 o o U o o %
= Sattelpunkt
2 0 0
Hesse - Matrix am Punkt P, : Ho = [0 &8 =2
0 -2 4

Anwenden der Sylvester - Methode ergibt:

2 0 0 2 0 0 2 0 0
0 8 2| ~ [08 —2] ~ |08 0
0 -2 4 00 £ 00 2

= Minimum

b, D¢(z,y,2) = 2x +y,2y+x,62); Dgy(x,y,2) = (2z,2y,2z2)

20 +y+22 =0, 2y+x+2 \y=0, 62+2x2=0, 22+’ +22=1
1.Fall: z#£0= X=-3

2cr+y—6x=0 = —dx+4+y=0

2y+x—-6y=0 = —Ady+zx=0
=z,y=0 = z==x1 = f(07071):f(0a07_1):3

2. Fall: z=0

—2y(\+1
Sy=-2(t1), a=-WAEY) > §= G-
=22=9y> = x=y oder = —x

>z'=y"=5; = (r=f-%undy==%—) oder

= f(%’ _%70) = f(_%a _%70) = %
1 1 _ 11
= f(ﬁa _ﬁao) - f(_ﬁa 7270)
21 Fall: y=0,2#0 = =0 = Widerspruch
22Fal: y#0,x =0 = y=0 = Widerspruch

23 Fall: y=0,r=0 = Widerspruch



Aufgabe 4

L R 27
a, [(2?+y?)dedydz= [ d:nfrdr f dp(x? + (cos(p))?r? =
Vv —L

L 2m 27r
z d:v rdr do + dx r3dr [(cos(p))?dp = 27R2L3 + 1rRAL
3 2
L —L 0
b, Sei )\z =a =

A
T R
Jm2 +y?2 +a?dV = % of do [ dV [ drr?sin(9)(r?(cos(p))?(sin(d))? +

Aufgabe 5

()
MR [ e

Wihle vo =1 =

B._<1 1> = B _Qi<_1 2“)_(, %_i
it . B
= At =B (e Oit> Bl — <C05(t)+251r1(7f) 5sin(t >

0 e sin(t) cos(t —25111

b, Ay.=b = y.= -4 = Ye = (_? ;) ( ) ?)

c, v, stellt eine Losung des inhomogen Gleichungssystems dar:

S y= (2> +(61(COS( ) + 2sin(t) — ca(5sin(t )))

1 c18in(t) 4 co(cos(t) — 2sin(t))

!
1=0 = )\172 ==+

y(0) = 5 = ¢ =2undey=1

Loy <2 + 21c<jrsitczsEf )sin(t))

Aufgabe 6

Losung des homogenen Teils der Differentialgleichung;:

% = leQ y(l‘) = djy - lfx2 dx

[iigde=—[F5dr=y—sn@*-1)+C = y= l\/11_7(:(m)

Variation der Konstanten ergibt:

/ _ T 1 / _ T 1

Y (z) = i(lfo)% c(x) + iz € (z) = i(lfo)% c(z) + -2 d(z) =
. . . . y(O =0

= c(z) =iarcsin(z) + K = y(z) = z\/1177(l arcsin(x) + K)




Aufgabe 7

Parametrisieren von M :
a:]0,00[ X 10,27 —  ]—o00,00[ X l—oo,oo[ x10,1]
a:(r,p) = (cos(p)rsin(p)r,e™)

day = —sin(p)rde + cos(p)dr

dog = cos(p)rdye + sin(p)dr

dog = —2re~"dr

day A dag = —sin(p)?rdp A dr — cos(p)?rdp A dr
dag A dos = 2 cos(p)r2e " dr A dp

doy A das = 2sin(p)r2e " dp A dr

0o 2T

S Jw= [ [(@2e (cos(p)?  sin(p)?) —re~)drdp = 0 — 7 = —7
M 00

cos(2¢p)

Aufgabe 8

a, Parametrisieren von U :

v:R? = RY y:(a,b) — (a,b) = dy1=da, dyy=db

da = (—sin(y) + 101ay(2? + yZ)%Q)dy A dz + (cos(z) + 101zy(x? + yQ)%)dx Ady =
(sin(y) + cos(y))dz A dy

I7 I x
= [ [(sin(b) 4 cos(a))dadb = [ «a = [[asin(b)+sin(a)]j db =5
00 oU 0
b, dg=0=a=0= fazO
ou



