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m Kettenlinie und Katenoid, Aufgabe 9.19

Unten steht noch etwas uber andere Ansatze

DGL fur die Kettenlinie, Schupp hat den Faktor auf der anderen Seite wie Glaeser

(ay")* =1 +(y")* und das klappt mit y=a csoh(¥)

m Anpassung fur Aufgabe 9.19

ns= YA = £[2]

2
oursl= a Cosh [ —]

a
n3= YA /. a—» 0.8
out13= 4.90583

Hyperbel

ner= hyp = y? = a% [1+ —
b2

X2

Out[6]= y2 = a2 [1 + —]
b2

22
ni7:= 1b = Solve [yAZ = a’ [1 + —) N {bq}]
bq

I6se

out[17]= {{bq - 4CSch[£]2}}
a

2
nfoy= bq = 4Csch[—]2 (xKoSekansHyperbolicus=1/ SinusHyperbolicus x)
a

2.2
ou191= 4 Csch [ —]
a
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3= bq /. a-»> 0.8
b=+bq /.a->0.8

out23)= 0.109275

outiz4]= ©.330567

Parabel

nesp= para=y==d x*+a
ous)= Y == a+d x2

yA - a
4

ner= d = /.a->0.8//N

out6)= 1.02646

polynom 4. Grades

neer= poly =y == ¢ x* + aj

yA-a
16

/.a-»>0.8//N

In7]:= € =

oue7= 0.256614
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alle

4= @ = 0.8
ContourPlot[{hyp // Evaluate, poly // Evaluate, para // Evaluate, y == f[x]},
Konturgraphik werte aus werte aus werte aus

{x, -2.2, 2.2}, {y, -0.1, 5.1}, AspectRatio - Automatic]
Seitenverhaltnis  |automatisch

a=.

Out[54]=

-2 -1 0 1 2

® Volumina

Volumen Katenoid

nse- 2 PiIntegrate[ (aCosh[x/a]) "2, x]
- Lintegriere Kosinus Hyperbolicus

x 1 2 X
ousel= 2 a2t (—+ —aSinh[—])
2 4 a

2 x 1 . 2x
2a’x | =+ —aSinh[—]
2 4 |ginus Hyertol

ws7= 2 PiIntegrate[(acCosh[x/al)"~2, {x, 0, 2}] /.a-0.8
- lintegriere Kosinus Hyperbolicus

out57= 63.699
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Volumen Hyperboloid

ne2- 2 PiIntegrate[a~2 (1+x~2/b”2), {x, 0,2}] /.a~»0.8
- |integriere

outez= 106.174

Volumen Paraboloid

wez= 2 PiIntegrate[(dx~2+a)~2, {x, 0, 2}] /. a-»0.8

- Lintegriere

outje3)= 77.9284

Volumen Quartik

nes)- 2 Pi Integrate[ (cx*+a)?, (x, 0,2}] /. a~ 0.8
- Llintegriere

outjeel= 48.091

m 3D-Ansichten

3D Katenoid

katenoid = ParametricPlot3D[{{ye Cos[u], ye Sin[u], 2},

parametrische 3D-Darstellung | Kosinus Sinus
{ye Cos[u], yeSin[u], -2}, {aCosh[v/a] Cos[u], aCosh[v/a] Sin[u], V}},
Kosinus Sinus Kosinus Hy--- | Kosinus Kosinus Hy:-- | Sinus

{v, -2, 2}, {u, @, 2Pi}, Mesh - None, Boxed » False, Axes - False,
Kre:--| Gitter--- |keine |einger--- [falsch Axen falsch

PlotStyle -» {{Thickness[0.1], Black}, {Thickness[0.1], Black},

Darstellungsstil Dicke schwarz Dicke schwarz

{Opacity[0.8], ColorFunction - Function[{x, y, z}, Hue[z]]1}}]
Deckkraft Farbfunktion Funktion Farbton
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hyperboloid =
ContourPlot3D[+x"2/a*2+y~2/a"2-2"2/b"2==1, {x, -5, 5}, {y, -5, 5}, {2z, -2, 2},

Mesh - None, Boxed -» False, Axes - False, ContourStyle -» {Opacity[0.5], Green

}» AspectRatio - 0.5]

paraboloid = ParametricPlot3D[{{ye Cos[u], ye Sin[u], 2}, {yeCos[u], yeSin[u], -2},
{(2/(2p) v~r2+a) Cos[u], (1/(2p) v~r2+a) Sin[u], v}}, {v, -2, 2}, {u, @, 2Pi},
Boxed » False, Axes - False, Mesh - None, PlotStyle -» {{Thickness[0.2], Yellow},

{Thickness[0.2], Yellow}, {Opacity[0.9], Lighter, Blue }}]
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Show[paraboloid, hyperboloid, katenoid]

GraphicsRow[ { hyperboloid, paraboloid, katenoid}]

Export [
"C:\\Users\\User\\Kurven-erkunden-und-verstehen\\Mathematica-kurven\\katenoid+.eps",

%88, "EPS"]

C:\Users\User\Kurven-erkunden-und-verstehen\Mathematica-kurven\katenoid+.eps

m Mantelflachen M=2 51

Integrate[f(x) VI (02, {x g by|

weri= M[X_] := 4w Integrate[g[x] V1+g'[x] , {X, 0, 2}]

Mantel Katenoid

a=.



In[70]:=

out[70]=

In[73]:=

out[73]=

fix]1y1+f'[x]? // Simplify // PowerExpand

aCosh[i]2
a

X 2
4 7 Integrate[a (Cosh[—]) s X]
a

X 2
Mka = 4 7 Integrate[a (Cosh[—]) > {X5 0, 2}]
a

Mk =Mka /. a-» 0.8
159.248

Mantel Paraboloid

In[87]:=

In[88]:=

out[88]=

In[83]:=

Out[83]=

In[84]:=

out[84]=

In[90]:=

out[90]=

In[130]:=

out[130]=

d=.

par[x_] :=dx”*2+a; par[x]

a+dx?

par[x] \/1+par'[x]2 // Simplify // PowerExpand

(a+dx?) \/1+4d>x?
4 rr Integrate[par[x] \/1+par'[x]?, x| // Simplify

16 d?

yA-a
4

d=

/.a-»>0.8//N

1.02646

arfg9.19-kettenlinie+katenoid.nb

b (2dx«/1+4d2x2 (1+16ad+8d*x?*) + (-1+16ad) ArcSinh[2d x]

Mpa = 47rIntegr'ate[par'[x] \/ 1+par'[x]%, {x, 0, 2}] /.a-0.8 //Simplify

159.53

| 7
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Mantel Hyperboloid

x2

bb~2

nosi= hy[x_] :=a_ |1+

o= hy[x] A/ 1 +hy ' [x]%? // Simplify // PowerExpand

x2 a? x?
out[96]= a 1+ — 1+ —m—
bb? bb* + bb? x2

nes- 4 x Integrate[hy[x] V1+hy'[x]?, x| // Fullsimplify

x2 a
outesl= 2@ [X [1+ — 1+ +

bb? bb* + bb2 32 [y

2

bb? Log[a? x + bb? | x +~/ a® + bb? 10 5 [, X ]

bb? bb* + bb? x2

nog= bq /. a—> 0.8
b=+bgq /.a-0.8

outjog)= ©0.109275

out[100)= 0.330567

niize)= Mhy = 4 x Integrate [hy [X] \1+hy'[x]? /. {a> 0.8, bbb}, {x, 0, 2}]

out[129]= 161.779

Mantel Quartik

In[105]:= € =.

nros= pol[x_] := ¢ x*+a; pol[x]

ouiosl= a + ¢ x4

inf1os= POl [X] '\/ 1+pol'[x]% // Simplify // PowerExpand
out[108]= (a +C X4> A/1+16 c? xb

yA-a
16

/.a-»>0.8//N

In[122]:= € =

out[1221= 0.256614



afg9.19-kettenlinie+katenoid.nb | 9

a =0.8; 4 Integrate[pol[x] \1+pol'[x]?, x] /7 simplify

oui2s- ©.403089 (6.23503 X + 1. X°) \/1. +1.05362x° +
7.53982 x Hypergeometric2F1[0.166667, 0.5, 1.16667, -1.05362x°| +
0.241853 x° Hypergeometric2F1[@.5, ©.833333, 1.83333, -1.05362 x°]

niizer- Mpol = 27 Integrate[pol[x] 4/ 1+pol’[x]?, {x, -2, 2}] // Chop

oui26)= 159.715 - 4.17265 x 1078 i

inf132;= {Mhy, Mpa, Mpol, Mk}
out[132)= {161.779, 159.53, 159.715 - 4.17265x 1078 1, 159.248}
Mhy - Mk Mpa - Mk Mpol - Mk
In[131]:= { K > }
Mk Mk Mk
out[131]= {9.9158982, 0.00177134, 0.00293278 - 2.62023 x 10°1° jl}

Andere Ansatze

Versuch mit b



