16 Pendulum.nb

m Simple Pendulum - approximate and exact

(Local) In[24]:=
Cl ear ["d obal " *"1;

m Define the constantsto some useful values (try changing these) and setup theinitial conditions

(Local) In[25]:=
val = {q0EPi /4, | £1, g £10, mA1};

(Local) In[26]:=
initl = {ql1[0] &0, qgl1' [0] &0};

(Local) In[27]:=
init2= {q2[0] &90, g2' [0] &0};

m Definethe approximate (small angle) equation of motion and solve for 4[t]

(Local) In[28]:=
eql =ml2qgl''[t] & -mgl qlft];

(Local) In[29]:=
eql = Append[initl, eql] /. val;

(Local) In[30]:=
dsol 1 =DSol ve[eql, ql[t], t];

(Local) In[31]:=
pl ot 1 =ParanetricPl ot [Evaluate[{t, gql[t]} /. dsol 1],
{t, 0, 8}, PlotStyle &£RGCol or [0, O, 1], GidLi nes £Autonati c,
Frane £ True, FraneLabel £ {"t", "q"}, RotatelLabel £ Fal se];

m Definethe exact equation of motion and solve for 6[t]

(Local) In[32]:=
eq2 =ml2qg2' ' [t] & -mgl Sin[g2[t]];

(Local) In[33]:=
eq2 = Append[init2, eq2] /. val;
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(Local) In[34]:=
dsol 2 =NDSol ve[eq2, g2[t], {t, O, 8}1;

(Local) In[35]:=
pl ot 2 =ParanetricPl ot [Eval uate[{t, g2[t]} /. dsol 2],
{t, 0, 8}, PlotStyle&£RGBCol or [1, O, 0], GidLines £Automati c,
Frane £ True, FraneLabel £ {"t", "q"}, Rotatelabel £ Fal se];

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

(Local) In[36]:=
Show[pl ot 1, pl ot 2];
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