
Woher kommt das? −2
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Frag deinen Tutor, warum Cij symmetrisch ist!

25 P / 25 P



+1

+1



+4

+3

+3

+4

+8 VZF im E-Feld!
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Operator „Zeichnen“, nicht „Skizzieren“ −1
+1
VZF in der Ladung
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Übertragfehler −1
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Tue dir und mir bitte einen Gefallen und schreibe das in Zukunft kompakter als 
Vektor. Das ist so unübersichtlich, dass ich für Minuten nach den VZF suchen muss...
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Aufgabe 2e)
In[68]:= eps0 = 1;

Q1 = 1;

R1 = 3;

R2 = 5

efield[r_, θ_, φ_] :=

1 / (4 * Pi * eps0) Q1 / r * HeavisideTheta[r - R1] * HeavisideTheta[R2 - r] {1, 0, 0}

plotE = TransformedField["Spherical"  "Cartesian", efield[r, θ, φ], {r, θ, φ}  {x, y, z}];

Show[VectorPlot3D[plotE, {x, -5, 5}, {y, -5, 5}, {z, -5, 5}, AxesLabel  {x, y, z},

PlotRange  All, PlotLegends  BarLegend[Automatic, LegendLabel  "E(x,y,z)"],

PlotLabel  "E-Feld Kugelkondensator",

VectorColorFunction  "BlueGreenYellow", VectorMarkers  "End"],

Graphics3D[{Black, Opacity[0.2], Sphere[{0, 0, 0}, R1], Boxed  False}],

Graphics3D[{Black, Opacity[0.2], Sphere[{0, 0, 0}, R2], Boxed  False}]]

ϕ[r_] := Piecewise[{{Q1 / (4 Pi eps0) (1 / R1 - 1 / R2), r ≤ R1},

{Q1 / (4 Pi eps0) (1 / r - 1 / R2), R1 < r < R2}, {0, r ≥ R2}}]

Plot[ϕ[r], {r, 0, 10}, PlotRange  {0, All}, PlotLabel  "Potential ϕ(r)",

AxesLabel  {"r", "ϕ(r)"}, PlotStyle  Thick, GridLines  Automatic]
Out[71]=

5

Out[74]=

E(x,y,z)
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Out[76]=
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Out[1155]=

E

(x,y,z)
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Out[1156]=
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0.015
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ϕ(r)

Aufgabe 3 f)

In[1157]:=

q := -1
d := 1
ϵ0 := 1

e[x_, y_, z_] := q / (4 * ϵ0 * Pi) * HeavisideTheta[x] *

{(x - d) / ((x - d)^2 + y^2 + z^2)^(3 / 2) - (x + d) / ((x + d)^2 + y^2 + z^2)^(3 / 2)
,

y / ((x - d)^2 + y^2 + z^2)^(3 / 2) - y / ((x + d)^2 + y^2 + z^2)^(3 / 2)
,

z / ((x - d)^2 + y^2 + z^2)^(3 / 2) - z / ((x + d)^2 + y^2 + z^2)^(3 / 2)}
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ϕ[x_, y_, z_] :=
-q / (4 * Pi * ϵ0) * (1 / ((x - d)^2 + y^2 + z^2)^0.5 - 1 / ((x + d)^2 + y^2 + z^2)^0.5) *

HeavisideTheta[x]

ShowVectorPlot3De[x, y, z], {x, -2, 2},

{y, -2, 2}, {z, -2, 2}, AxesLabel  {"x/d", "y/d", "z/d"},

PlotLegends  BarLegendAutomatic, LegendLabel  "E

(x,y,z)",

VectorColorFunction  "BlueGreenYellow", PlotLabel  "E-Feld",

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]

ShowContourPlot3Dϕ[x, y, z], {x, -2, 2}, {y, -2, 2}, {z, -2, 0},

PlotLegends  BarLegend[Automatic, LegendLabel  "ϕ(x,y,z)"],
Contours  {0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4, 0.45, 0.5, 0.7},
AxesLabel  {"x/d", "y/d", "z/d"}, PlotLabel 

"Äquipotentialflächen des Potentials", ColorFunction  "BlueGreenYellow",

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]

e[x_, y_, z_] := q / (4 * ϵ0 * Pi) *

{(x - d) / ((x - d)^2 + y^2 + z^2)^(3 / 2) - (x + d) / ((x + d)^2 + y^2 + z^2)^(3 / 2)
,

y / ((x - d)^2 + y^2 + z^2)^(3 / 2) - y / ((x + d)^2 + y^2 + z^2)^(3 / 2)
,

z / ((x - d)^2 + y^2 + z^2)^(3 / 2) - z / ((x + d)^2 + y^2 + z^2)^(3 / 2)}

ϕ[x_, y_, z_] :=
-q / (4 * Pi * ϵ0) * (1 / ((x - d)^2 + y^2 + z^2)^0.5 - 1 / ((x + d)^2 + y^2 + z^2)^0.5)

ShowVectorPlot3De[x, y, z], {x, -2, 2},

{y, -2, 2}, {z, -2, 2}, AxesLabel  {"x/d", "y/d", "z/d"},

PlotLegends  BarLegendAutomatic, LegendLabel  "E

(x,y,z)",

VectorColorFunction  "BlueGreenYellow",

PlotLabel  "E-Feld mit realer Spiegelladung",

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]

ShowContourPlot3Dϕ[x, y, z], {x, -2, 2}, {y, -2, 2}, {z, -2, 0},

PlotLegends  BarLegend[Automatic, LegendLabel  "ϕ(x,y,z)"],
Contours  {-0.7, -0.5, -0.45, -0.4, -0.3, -0.2, -0.1, 0, 0.1,

0.2, 0.3, 0.4, 0.45, 0.5, 0.7}, AxesLabel  {"x/d", "y/d", "z/d"},
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PlotLabel  "Äquipotentialflächen des Potentials mit realer Spiegelladung",
ColorFunction  "BlueGreenYellow",

Graphics3D[{Black, Opacity[0.5], Cuboid[{-2, -2, -2}, {0, 2, 2}]}]

Out[1162]=
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Out[1166]=

E

(x,y,z)

0.1

0.2

0.3

0.4

0.5

Out[1167]=

ϕ(x,y,z)

-0.50

-0.25

0

0.25

0.50

TheoC_B4.nb 5

Printed by Wolfram Mathematica Student Edition



Aufgabe 3 g)

In[1172]:=

d := 1
q := -1

σ[y_, z_] := -q / (2 * Pi) * d / (d^2 + y^2 + z^2)^(3 / 2)

DensityPlot[σ[y, z], {y, -2, 2}, {z, -2, 2}, FrameLabel  {"y/d", "z/d"},
PlotLabel  "Oberflächenladungsverteilung auf Metalloberfläche",
PlotLegends  BarLegend[Automatic, LegendLabel  "σ(x=0,y,z)"],
ColorFunction  "BlueGreenYellow"]

Out[1175]=
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Aufgabe 4 c)

In[1606]:=

ϵ0 := 1
q := -1
d := 1

σ1[y_, z_] := q / (2 * Pi) * HeavisideTheta[y] *

(d / (d^2 + (y + d / 2)^2 + z^2)^(3 / 2) - d / (d^2 + (y - d / 2)^2 + z^2)^(3 / 2))
σ2[x_, z_] :=
q / (4 * Pi) * HeavisideTheta[x] * ( d / ( (x + d)^2 + (d^2) / 4 + z^2)^(3 / 2) -

d / ( (x - d)^2 + (d^2) / 4 + z^2)^(3 / 2) )

DensityPlot[σ1[y, z], {y, -2, 2}, {z, -2, 2}, FrameLabel  {"y/d", "z/d"},
PlotLabel  "Oberflächenladungsdichte in y,z-Ebene",
PlotLegends  BarLegend[{Automatic, {0, 0.7}}, LegendLabel  "σ1(x,z)"],
ColorFunction  "BlueGreenYellow", PlotRange  {Automatic, Automatic, {0, 1}}]

DensityPlot[σ2[x, z], {x, -2, 2}, {z, -2, 2}, FrameLabel  {"x/d", "z/d"},
PlotLabel  "Oberflächenladungsdichte in x,z-Ebene",
PlotLegends  BarLegend[{Automatic, {0, 0.7}}, LegendLabel  "σ2(x,z)"],
ColorFunction  "BlueGreenYellow", PlotRange  {Automatic, Automatic, {0, 0.7}}]

Out[1611]=
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Out[1612]=
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Aufgabe 4 d)

In[1707]:=

a := 1

Int1 = NIntegrate[1 / (2 * Pi) *

(a / (a^2 + (y + a / 2)^2 + z^2)^(3 / 2) - a / (a^2 + (y - a / 2)^2 + z^2)^(3 / 2)),
{y, 0, Infinity}, {z, -Infinity, Infinity}]

Int2 = NIntegrate[1 / (4 * Pi) *

(a / ((x + a)^2 + a^2 / 4 + z^2)^(3 / 2) - a / ((x - a)^2 + a^2 / 4 + z^2)^(3 / 2)),
{x, 0, Infinity}, {z, -Infinity, Infinity}]

Qges = Int1 + Int2
Out[1708]=

-0.295167

Out[1709]=

-0.704833

Out[1710]=

-1.
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