nig4= ClearAlL["Global x"];

nesi- yl t= L1 Cos[¢l[t]]
X1 := L1Sin[¢1l[t]] ;
y2 := yl + L2Cos[¢2[t]] ;
X2 := x1 + L2S1in[¢2[t]];

xldot := D[x1, t];

yldot := D[yl, t];

x2dot := D[x2, t];

y2dot := D[y2, t];

T := (ml/2) (xldot”2 + yldot”"2) + (m2/2) (x2dot”"2 + y2dot”2)
FullSimplify[T]

1
oupa — (L1% (m1+m2) ¢1'[t]?+2L1L2m2 Cos[¢l[t] - ¢2[t]] 1’ [t] ¢2'[t] + L2° m2 ¢2'[t]?)
2
nes= (* note that I defined y axis to point downward =)
U::=-mlgyl - m2gy2
L :=T-U
FullSimplify[L]
1
oute7}= — (Zg (L1 (ml1+m2) Cos[opl[t]] +L2m2Cos[¢p2[t]]) +
2

L1? (ml+m2) ¢1'[t]?+2L1L2m2Cos[pl[t] - ¢2[t]] o1 [t] ¢2'[t] +L2° m2 ¢2'[t]?)

nesl- eomexprl := D[D[L, ¢1'[t]], t] = D[L, ¢1[t]]
eoml := FullSimplify[eomexprl]
eoml
ourioo= L1 (L2m2 Sin[¢l[t] - ¢2([t]] 2 [t]? +
(ml+m2) (gSin[¢l[t]] +L1¢1l"[t]) +L2m2Cos[pl[t] -p2[t]] ¢2"[t]) =

nfto1.= eomexpr2 := D[D[L, ¢2"'[t]], t] == D[L, ¢2[t]]
eom2 := FullSimplify[eomexpr2]
eom2
outios- L2m2 (g Sin[¢2(t]] - L1Sin(¢l[t] -¢2[t]] o1 [t]*+
L1 Cos[¢l[t] - ¢2[t]] ¢1”[t] + L2 ¢2” [t]) =
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In[104]:=

Out[109]=

L1 =13 L2 =13 ml =1; m2
a=0.1; b = -Sqrt[2]; tmax =
soln = NDSolve][
{eoml, eom2,
$1'[0] =0, ¢2'[0] == 0,
$1[0] = a, ¢2[0] = ab},
{o1[t], ¢2[t]},
{t, 0, tmax}];
phil[t_] := Evaluate[¢l[t] /. First[soln]]
phi2[t_] := Evaluate[¢2[t] /. First[soln]]
Plot[{phil[t], phi2[t]}, {t, O, tmax}]

015

0.10
0.05+

1; g = 9.8;
10;

-0.05

-0.10

-0.15



miop= XX1[t_] $= L1Sin[phil[t]];

yyl[t_] := -L1Cos[phil[t]];
xx2[t_] := xx1[t] +L1Sin[phi2[t]];
yy2[t_] := yyl[t] -L2Cos[phi2[t]];
bobradius = 0.03;
Manipulate[
L1 =13 L2=13ml =1;m2=1; g = 9.8;
soln = NDSolve[
{eoml, eom2,
$1'[0] =0, ¢2'[0] = 0,
$1[0] == a, ¢2[0] = ab},
{o1[t], ¢2[t]},
{t, 0, tmax}];
phil[t_] := Evaluate[¢l[t] /. First[soln]];
phi2[t_] := Evaluate[¢2[t] /. First[soln]];
Animate][
Graphics]
{
Line[{{0, 0}, {xx1[t], yyl[t]}}],
Disk[{xx1[t], yyl[t]}, bobradius],
Line[{{xx1[t], yyl[t]}, {xx2[t], yy2[t]}}],
Disk[{xx2[t], yy2[t]}, bobradius]
}s
Axes -» True, PlotRange -» {{-2, 2}, {2, -2}}
1, {t, 6, tmax}],
{{a, 0.1}, -1.5, 1.5},
{{b, Sqrt[2]}, -Sqrt[2], +Sqrt[2]},
{{tmax, 10}, 0, 100}]

phys3351_20230405.nb | 3



4 | phys3351_20230405.nb

3
H

out[115]=

-2
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nie:= Manipulate[

L1 =1; L2 =1;ml=1;m2=1; g = 9.8;
soln = NDSolve[

{eoml, eom2,

¢1'[0] =0, ¢2'[0] ==

$1[0] = a, ¢2[0] = ab},

{¢1l[t], ¢2[t]},

{t, 0, tmax}];
phil[t_] := Evaluate[¢l[t] /. First[soln]];
phi2[t_] := Evaluate[¢2[t] /. First[soln]];
Plot[{phil[t], phi2[t]}, {t, 0, tmax}],
{{a, 0.1}, -1.5, 1.5},
{{b, Sqrt[2]}, -Sqrt[2], +Sqrt[2]},
{{tmax, 10}, 0, 100}]

a

b [}
tmax :D

NEWANAWAY
LV AVAVAY

-0.15

I

- Clear[m, a, b, ¢, d, e, f, g, h, 1i1;

m= {{a, b, c}, {d, e, f}, {g, h, i}};

MatrixForm[m]

Det[m]
Out[82]//MatrixForm=
abc
d e f
g h i

ouss- ~—ceg+bfgrcdh-afh-bdi+aei



