Lect02_Pendulum.nb

Simple Pendulum - approximate and exact

Clear["Global~*"];
Off[General::spelll];

m Define the constants to some useful values (try changing these) and setup the initial
conditions

val={(6e0 Pi/4,L 1,g 10, m 1};
initl = {61[0] 60, 61'[0] O};

init2 = {62[0] 60, 62'[0] O};

m Define the approximate (small angle) equation of motion and solve for 6[t]

eql =mL6l1''[t] -mg 61[t];

eql = Append[initl, eql] /. val;

dsoll = DSolve[eql, 61[t], t]

plotl = ParametricPlot[Evaluate[{t, 61[t]} /. dsoll],

{t, 0, 8}, PlotStyle RGBColor[0, O, 1], GridLines Automatic,
Frame True, FrameLabel {"t", "6"}, RotateLabel False];

= Define the exact equation of motion and solve for [t]

eq2 =mL6O2"''[t] -mg Sin[62[t]];

eq2 = Append[init2, eq2] /. val;
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dsol2 = NDSolve[eq2, 62[t], {t, O, 8}];
plot2 = ParametricPlot[Evaluate[{t, 62[t]} /. dsol2],

{t, 0, 8}, PlotStyle RGBColor[l, O, 0], GridLines Automatic,
Frame True, FrameLabel {"t", "6"}, RotateLabel False];

= Now plot the two together (blue = SHM, red = exact solution)

Show[plotl, plot2];
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