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Coriolis Fictional Force Demonstration

(Local) In[63]:=
Cl ear ["d obal " *" 1;

m Subjectisat r'=r and ¢'=0in aref framerotating at w,
rotating frame and laboratory coord are:

(Local) In[64]:=
subj ectrot [t

_1=A{r, O}
subjectlab[t_]={r

Cos[wt], r Sin[fwt]};

m Subject throws ball at velocity v and angle @ wrt to x axis,
if ball isthrown at t=0itsinitial velocitiesare:

(Local) In[66]:=
vrot = {vCos[a], vSin[a]};
vilab=vrot +{0, r w}

(Local) Out[67]=
{vCos[a], rw+vSin[a]}

m L ab framecoord of ball trajectory isthen:

(Local) In[68]:=
balllab [t _] = subjectlab[0] +vlab t

(Local) Out[68]=
{r+tvCosfa], t (rw+vSin[a])}

m Rotating frame coord of ball from rotation of lab frame coord:

(Local) In[69]:=
rotatef[t_] =
{{Cos [wt], Sin[wt]}, {-Sin[wt], Cos[wt]}};
ballrot[t_]=rotate[t].balllabl[t]

(Local) Out[70]=
{(r+tvCos[a])Cos[tw]+t (rw+vSin[a]) Sin[tw],
t Cos[tw] (rw+vSin[a]) - (r+tvCos[a]) Sin[t w]}
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m Plot lab coord asa function of t and tabulate for ten t values,
do the samefor therotating frame coord offset to {30,0},
then combineall t valuesin a single plot:

(Local)

(Local)

(Local)

(Local)

(Local)

In[71]:=
val = {r £10, wAPI 720, v£1.5 akO0};

In[72]:=

Cl ear [pl ot 1;

plot [t_]:=ListPlot[{subjectlab[t], balllab[t], ballrot[t]+ {30, 0}} /. val,
Pl ot Styl e £ {Poi nt Si ze[0. 03], RGBCol or [0, O, 11}, GidLines £ Automati c,
Frane £ True, Pl ot Range £ {{0, 50}, {-20, 20}}, AspectRati o /& Automatic]

In[74]:=
pl otarray =Tabl e[pl ot [t], {t, O, 10, 1}1;

In[75]:=

plotorigins=ListPlot[{{O, 0}, {30, 0}},
Pl ot Styl e £ {Poi nt Si ze[0. 03], RGCol or [1, 0, 0]}, GridLines £ Automati c,
Franme £ True, Pl ot Range £ {{0, 50}, {-20, 20}}, AspectRati o £Automatic];

In[76]:=
points =
Show[pl ot array, plotorigins, Gaphics[{Text ["Lab", {3, -2}], Text ["RotF", {27, -2}1}11;
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