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Losung Dgls. ebenes Pendel mit Schiene

ml = m2
= ml = 1;
m2 =1;
1=1;
g=9.81;
T=2.5;

s = NDSolve[{(ml+m2) §''[t]+m21¢''[t] Cos[p[t]]-m21¢ ' [t]?’Sin[e[t]] =0,
m21&''[t] Cos[p[t]] +m212¢p''[t] +m2glSin[e[t]] =0,
£[0] = £'[0] =0, ¢[0] =Pi/4, ¢'[0] =0}, {§, ¢}, {t, 0, T}];

Plot [Evaluate[{&[t], o[t]} /. s], {t, O, T}]

ml =.

m2 =,

1l1-=.

g=.
T=.

051

out[7]= “‘1““1“‘\/1““1

0.5 1.0 1.5 20 25

-05r




2 | ebenes_Pendel.nb

m| >> m2 (Pendel praktisch nicht verschiebbar)

n[3= ml = 1;

m2 = .01;
1=1;

g=9.81;
T=2.5;

s = NDSolve[{(ml+m2) §''[t]+m21¢''[t] Cos[p[t]]-m21¢ ' [t]®’Sin[e[t]] =0,
m21E''[t] Cos[p[t]]+m212¢p''[t] +m2glsSin[e[t]] =0,
£[0] = £'[0] =0, ¢[0] =Pi/4, ¢'[0] =0}, {§, 0}, {t, 0, T}];

Plot [Evaluate[{§[t], ¢o[t]} /. s], {t, O, T}]

ml-=.

m2=.

1-=.

g=.

T-=.

out[19]= —_— . L T

-0.5r




ebenes_Pendel.nb | 3

ml << m?2

nesi= ml = ,01;

m2 =1;
1=1;
g=9.81;
T=2.5;

s = NDSolve[{(ml+m2) §''[t]+m21¢''[t] Cos[p[t]]-m21¢ ' [t]®’Sin[e[t]] =0,
m21E''[t] Cos[p[t]]+m212¢p''[t] +m2glsSin[e[t]] =0,
£[0] = £'[0] =0, ¢[0] =Pi/4, ¢'[0] =0}, {§, 0}, {t, 0, T}];

Plot [Evaluate[{§[t], ¢o[t]} /. s], {t, O, T}]

ml=.

m2 =.

1-=.

g=.
T=.

1.5
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Fourieranalyse

ml =m?2

ns7= ml = 1;

m2 =1;
1=1;
g=9.81;
T=2.5;

ksi = NDSolve[{(ml+m2) §''[t] +m21¢ ' '[t] Cos[p[t]]-m21¢ ' [t]?Sin[e[t]] =0,
m21¢E''[t] Cos[op[t]] +m21%2¢p ' '[t] +m2glSin[p[t]] =0, £[0] = £"'[0] ==
@[0] =Pi/4, ¢'[0] =0}, {§, ©}, {t, 0, T}|[[111[[2]11[[2]];

phi = NDSolve[{(ml+m2) £''[t] +m21¢ ' '[t] Cos[e[t]]-m21¢ ' [t]®Sin[e[t]] =0,
m21¢E''[t] Cos[op[t]] +m21%2¢p ' '[t] +m2glSin[p[t]] =0, £[0] = £"'[0] ==
@[0] =Pi/4, ¢'[0] =0}, {§, o}, {t, 0, T}|[[1]11[[2]11[[2]];

Plot[{ksi[t], phi[t]}, {t, O, T}]
Y = FindMaximum[phi[t], {t, 1.1}1[[2]]1[[111[[2]]

ListPlot [Abs [Fourier[Table [phi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle - Directive[Red, Thick],
PlotRange - {{-1, 20}, {0, 5}}, DataRange - {0, 128}]

ListPlot [Abs [Fourier[Table[ksi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle - Directive[Blue, Thick],
PlotRange - {{-1, 20}, {0, 5}}, DataRange - {0, 128}]

ml=.

m2 =.

1-=.

g=.

T=.

Y=.
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In[54]:=

out[61]=

out[62]=

m| >> m2 (Pendel praktisch nicht verschiebbar)

ksi = NDSolve[{(ml+m2) §''[t] +m21¢''[t] Cos[p[t]]-m21¢ ' [t]?Sin[e[t]] =0,

m21&''[t] Cos[p[t]] +m21%¢ "' '[t] +m2glSin[e[t]] =0, £[0] = §'[0]

©[0] = Pi/4, ¢'[0] =0}, {§, 0}, {t, 0, TY] [[111[[111[[2]];

phi = NDSolve[{(ml+m2) £''[t] +m21¢ ' [t] Cos[e[t]]-m21¢'[t]?Sin[e[t]] =
m21&''[t] Cos[p[t]] +m21%¢''[t] +m2glSin[e[t]] =0, §[0] = &' [0]

©[0] =Pi/4, ¢'[0] =0}, {§, ¢}, {t, 0, T}][[111[[2]1]1[[2]];
Plot[{ksi[t], phi[t]}, {t, O, T}]
Y = FindMaximum[phi[t], {t, 1.1}][[2]]1[[11]1[[2]]

ListPlot [Abs [Fourier[Table [phi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle » Directive[Red, Thick],
PlotRange » {{-1, 20}, {0, 5}}, DataRange - {0, 128}]

ListPlot [Abs [Fourier[Table[ksi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle » Directive[Blue, Thick],
PlotRange - {{-1, 20}, {0, .1}}, DataRange - {0, 128}]

ml=.

m2 =,

1-=.

g=.

T=.

Y=.
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In[71]:=

out[78]=

out[79]=

g=9.81;
T = 2.5;

ksi = NDSolve[{(ml+m2) §''[t] +m21¢''[t] Cos[p[t]]-m21¢ ' [t]?Sin[e[t]] =0,

m21&''[t] Cos[p[t]] +m21%¢ "' '[t] +m2glSin[e[t]] =0, £[0] = §'[0]

©[0] = Pi/4, ¢'[0] =0}, {§, 0}, {t, 0, TY] [[111[[111[[2]];

phi = NDSolve[{(ml+m2) £''[t] +m21¢ ' [t] Cos[e[t]]-m21¢'[t]?Sin[e[t]] =
m21&''[t] Cos[p[t]] +m21%¢''[t] +m2glSin[e[t]] =0, §[0] = &' [0]

©[0] =Pi/4, ¢'[0] =0}, {§, ¢}, {t, 0, T}][[111[[2]1]1[[2]];
Plot[{ksi[t], phi[t]}, {t, O, T}]
Y = FindMaximum[phi[t], {t, .8}1[[2]]1[[1]1]1[[2]]

ListPlot [Abs [Fourier[Table [phi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle » Directive[Red, Thick],
PlotRange » {{-1, 20}, {0, 5}}, DataRange - {0, 128}]

ListPlot [Abs [Fourier[Table[ksi [tl1, {t, ];_8, Y, %}] ] ] ’

Filling -» Axis, FillingStyle » Directive[Blue, Thick],
PlotRange » {{-1, 20}, {0, 8}}, DataRange - {0, 128}]

ml=.

m2 =,

1-=.

g=.

T=.

Y=.

1.5
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