03_Shooting_George.nb

Shooting Curious George!

(Local) In[19]:=
Cl ear ["d obal " *" 1;

m |nitial conditions: {vx1,vy1} = velocity of bullet,
{x2,y2} = George position

(Local) In[20]:=
val = {vx1 £100, vyl £100, x2 £1000, y2 £1000, g £ 10};

= Equations of motion in 2 dim with gravity

(Local) In[21]:=
eq={x""[t]1 &ao0, y''[tl a-g}

m Solvefor bullet trajectory: get coordinates asfunction of t

(Local) In[22]:=
initl={x[0] &0, x' [0] &avx1, y[0] &0, y' [0] avyl};
dsol 1 =DSol ve[Join[eq, initl], {x[t], Y[t1}, t1[[1]1]

(Local) Out[22]=
{x[t]Etvxl, y[t] /E@A (-gt2+2t vyl) }
(Local) In[23]:=
coordlft_1={x[t], y[t]} /. dsol1/. val //Sinmplify

(Local) Out[23]=
{100t, -5 (-20+t) t}

m Also get George'strajectory coordinates as function of t

(Local) In[24]:=
init2={x[0] &x2, x' [0] &0, y[0] &y2, y' [0] &0};
dsol 2 =DSol ve[Join[eq, init2], {x[t], Y[t1}, t1[[1]1]

(Local) Out[24]=
{x[t1Ex2, y[t] ﬁEAéA (-gt2+2y2>}
(Local) In[25]:=
coord2[t_1={x[t], y[t]1} /. dsol2/. val //Sinplify

(Local) Out[25]=
{1000, -5 (-200+t?2)}
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m Defineaplot of the bullet and Geor ge as a function of t
and tabulateit for ten t valuesfrom 0 to 10

(Local) In[26]:=
Cl ear [coordpl ot ];
coordplot[t_]:=
Li st Pl ot [{coordl[t], coord2[t]}, PlotStyle £ {PointSize[0.04], RGBCol or [0, O, 1]},
G i dLi nes £ Aut ormat i ¢, Frame £ True, Pl ot Range £ {{0, 1000}, {0, 1000}}]
(Local) In[28]:=
pl ot array = Tabl e[coordpl ot [tp], {tp, O, 10, 1}1;

s Combinetheten plotsinto one plot

(Local) In[29]:=
Show[pl otarray];
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