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Klausur zur Analysis II fiir Physiker - Musterlosung
1) v:[0,1] —» R2 t (13,2 — 2t%).
a) A = (3 —ap)

Linge L = fy|7 | dt = f\/9t4+16t2dt

9¢2

_l’_
— 2
= ft\/9t +16dt s 18f\/_du
= L 25 = £(125 — 64) =

b) A(te) = (3t2,—4ty) = (1, —2)

= 3tf =29 =ty =12

c)
2
Y
0
0 1 2
X
1 y(z) 1
d) Fliche = [dz [ dy = [y(x)dx
0 0 0

y@) = 2—20() mit @ =t =2l

. . 3_4
= Flache = 2_2.573



2) f:R3 = R3 (r,0,¢) — (ar sin 6 cos ¢, br sin 0 sin o, cr cos 6).

a sinf cosp arcosf cosy —ar sinf sinp

a) J = <%_57g_573_£> = | bsinf siny brcost singp  br sinf cosyp
c cosf —cr sinf 0
a 0 0 sinf cosp cosf cosp —singp 10
= 0 b 0 sinf sinp cosf sinp  cosg 0 r
00 ¢ cos 6 —sind 0 0 0

~
orthogonal (wie bei Kugelkoordinaten)

det J = abc r?*sinf = 0 < r =0 oder sinf = 0
= F umkehrbar fiir r ¢ 0 und 0 ¢ km, k € Z.

- . g _ )
b) xr = ar sinf cosyp : r sinf cosp
_ . . vy . :
y = brsinf sinp = § = r sinf sing
z = cr cosf 2 = r cost

= Waihle wie bei Kugelkoordinaten

. 3 3 z)? (u)?
g: UCR —>R,<J],y72)'—> arctan (a)z/l_(b) + 7

arctan 2 47
= f(g(—a,—b,—c)) = f(V3,marctany/2, 21) = (—a, —b, —¢)
3)a) flr,y,2) =20 + 2 +3y* + 222 —2yz+z—y
grad f = 2z + 1,6y% + 6y — 2z — 1,42 — 2y) = (0,0,0)
= 2x—l—1:0:>x:—%

6y>+6y—22—1=0

2 — —
4z =2y=0=y =22 }:> Oy”+oy =1 =0

—54+25+24 _ 547 _ 1
B = = —1 oder 5

= Y12 = 12



= Kritische Punkte: (z1,1y1,21) = (—%, -1, —%) mit f(x1,y1,21) = %

($17y2722) = (_%7%7%) f<x27y2722) = _%
2 0 0
Hesse-Matrix: H=| 0 12y+6 -2
0 -2 4
2 0 O 6 9
H(xz1,y1,21) = 0 —6 —2 | indefinit, da det < ) =-20<0
-2 4
0 -2 4
d.h. ein Eigenwert < 0 und 2 Eigenwerte > 0
2 0 O 3 _9
H(zo,y2,20) = 0 8 —2 | positiv definit, da det >0
0 -2 4 -2

und Spur (_2 _i> >0= alle BW >0

= (z1,y1, 21) Sattelpunkt, (xq,ys,z2) Minimum.

3)b) flw,y,2) =2 +y*+ 322 +ay
— Suche kritische Punkte von g(z,y,2) = f(z,y,2) — Mz? + y* + 22 — 1)

0 = B=2z+y-—2\ (1)
0 = FL=2y+z-2\y (I1)
0 = g—%:62—2>\z:(6—2)\)z:>z:00der2)\:6

1. Fall: 2z = 0:
O=)-y— I -2=9°—2"= =14y

2. Fall: 2\ =6

(I) 0=y—4dx o
(II) O—z—dy [T E=Y=0

Zusatzbedingung: 22 + y? + 22 =1



= kritische Punkte:

Funktionswerte von f : 3

= Maximalwert von f : 3

N

Minimalwert von f :

a) [(2*+ y*)dadydz = fda: f dy f dz(2* 4+ y*)O(R® — y* — 2°)
v

—L —00 —00

y=rcosyp L 2r
[ dx f rdr [ dp(z? + 12 cos? p)
z=rsing 0
L R R 2
= 27 [ 2%z [rdr+2L [r3dr [ cos® pdp
) 0 0 0

_ I3 1 p2 R4 sin 2¢ 727
= 2m-2h R* 420 T [£+ 2]

_ L? | R?
- 2wLR (B4 ).

b) [(a? +y?)dedydz= [ [ [ (24 y*)O(R* — 2 — y* — \22*)dadydz
v

—00 —00 —OQ

[ oJuNNe oluNe o}

20 [T Tt 2)O(R — a2 — g2 - @)dudydC

—00 —00 —OQ

'

Kugelkoordinaten: x = rsinf cos ¢
y=rsinf singp

( =rcosf
R s 2
= [(2* + y?*)dadydz = %frzdrfsine do [ do r* sin*6
v 0 0

R
=2 [r dr/sm9 (1 — cos® 0)do
0
0

J/

-~

1
u=cos 0 2 2_4
= f (1-u2)du=2—5=3

_ 81 R®
15 A
_2p2 . 4n RP
_SR 3 A



6)

detVE—A)=A—2)(A+2)+5=MN—4+45=

= Eigenwerte \y = *£1¢

)

A—)\+E:(QIZ _2_2.):> Eigenvektorv+:(

2+1 =5
1 -2+

[ 2+i 2—i Loa (1 24
= (P ) =i ()

a-ae-(

> = Eigenvektor v_ = <

A +1

2+z’>
W)

1

1

it ; ; it
At e 0 a1 240 2—1 e 0
¢ _B(o e—it)B _%( 11 )(0 el

[ cost+2sint —5sint
o sint cost — 2sint

= Fundamentalsystem: y(t) = ( cost + 2sint )

sint

u” + (

—2 5\ (1 2
— — =17 _ —
0=Aye+b=y.=—-A"lb= ( X 2><0)_(1

Allgemeine Losung um ¢y’ = Ay + b :
[ cost+2sint (0) —5sint
y(t) = < sin ¢ >y1 +( cost—QSint)

(0)
Anfangsbedingungen: ( ;l ) =y(0) = ( y%o) 2

Yo +1
[ 2cost —sint + 2
:>y(t)—( cost +1 )

y(r) = SO = = oy() +
Losung der homogenen DGL 3 = 5y :

Jo = s

o+
)=

2
1

) (-

—5sint

)

(0)

h

o)

—2+1
241

)

)

y(o)
cost — 2sint 2



lny=—1n(l-2?)+c

= V=i

Variation der Konstanten: yo = yo(x)

!
x Yo

A d 1 _ 1
= V= At Wi — 1 s T 12

= yolz) = \/11_7

= yo(z) = [ —% = arcsin z + ¢

arcsin z+c

= allgemeine Losung: y(z) =

oon o
speziell fiir y(0) = 0 folgt: c=0=y = %
7) w=2axdy ANdz+ydz \dx + zdz N\ dy
Parametrisierung von M :
v RoR (@) = (e ) = @y et )
Yw = yadyy Adye +yydy Adye + adye A dyy
d~, = e~V (—=2adx — 2ydy)
= Y'w = —2x26*x2*yzdy Adx — 2y26*12*y2dy Adz + e =V dx A dy

= (14 222 + 22)e "V da A dy

[w = [yw= [ [(1+22>+2%)e "V dady
M R2 —00 —O00
z=rcosp °° 2m 2
= " [rdr [de(l+2r*)e " dr
y=rsing § 0
2 e e} 50 [e.e]
= 2 (14 2u)etdu = [—e7"] ] 427 [ue " du
0 S——— 0
=1
ue “du = —ue 4 [ e tdu = 1
0
0 ——— 0

=0

= Jw=3n
M



8) Satz von Stokes: [ a = [da

a)

do

= [«
oUu

ou

oU U
[cosy + zf(2? + y?)|dx + [sinz + yf(2* + y?)|dy
mit f: R — R, 7 s 710
[—sinydy + f'(2* + y*)(22%dx + 2xydy)] A dv
[coszdx + f'(2? + y?) (2ydy + 2zydz)] A dy
—sinydy A dx + 2xy f' (2 + y?)dy A dx
coszdx A dy + 2xy f'(x* + y?)dx A dy

(cosx + siny)dx A dy

11 x x
[{da = {Of(cosx—i—siny)da:dy = Z[sinz]; — Z[cosy]g
s V2 [ V2 o
i (7—())—1(7—1)—1

dg mit g : R? = R, (z,y) ~ sin[zy arctan(x — y)]

[da= [ddg=0daddg=d*q =0
U U

fiir zweimal stetig differenzierbare Funktion ¢



