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m Two-Body One-Dimensional Elastic Collision
(Local) In[77]:=

Cl ear ["d obal ~*"7;

m Conservation of momentum and kinetic energy:

(Local) In[78]:=
eq= {mlvil +nm2vi2 == nlvfl + n2 vf2,

movi 12  nPyi 2?2 movi12 0 yf 2?2
AAMAMMMMMMMA WMAAAAW == AAAAAAAAAW + WWW},

m In thefirst solution (quadratic equation) the objects miss each other:
(Local) In[79]:=
sol 1 =Sol ve[eq, {vfl, vf2}1[[1]]

(Local) Out[79]=
(viflEvil, vi2Evi2}

= But in the second solution they collide:
(Local) In[80]:=
sol 2 =Sol ve[eq, {vfl, vf2}1[[2]]
(Local) Out[80]=
{Vf 1k nyx[xnmy[xf:

m Definethe masses and initial velocities (try some other values!):

(Local) In[81]:=
val = {mL ->1, n2 ->1, vil->10, vi2->0};

m Get {x,t} coordinatesfor both objectsbefore and after the collision:
(assumethecollision isat {x,t} ={0,0})

(Local) In[82]:=
coordlft_/; t £0]:
coordlf[t_/; t >07:

{vilt, t} /. val
{vflt, t} /. sol2/. val

(Local) In[84]:=
coord2[t_/; t £0]:
coord2[t_/; t >0]:

{vi2t, ty} /. val
{vf2t, t} /. sol2/. val
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m Plot the {x,t} trajectories of the two objects:

(Local)

(Local)

(Local)

(Local)

(Local)

In[86]:=

Cl ear [coordpl ot 1];

coordplotlf[t_7]:=ListPlot[{coordl[t]},
Pl ot Styl e £ {Poi nt Si ze[0. 03], RGBCol or [1, 0, 0]}, GidLi nes £Automatic, Frame £ True,
FraneLabel £ {"x", "t"}, RotatelLabel £Fal se, Pl ot Range £ {{-100, 100}, {-10, 10}}]

In[88]:=
pl otarrayl = Tabl e[coordpl ot 1[t p], {tp, -10, 10, 2}7;

In[89]:=

Cl ear [coordpl ot 27;

coordplot2[t_1]:=ListPlot[{coord2[t]},
Pl ot Styl e £ {Poi nt Si ze[0. 03], RGBCol or [0, 0, 1]}, GidLi nes £Automatic, Frame £ True,
FraneLabel £ {"x", "t"}, RotatelLabel £Fal se, Pl ot Range £ {{-100, 100}, {-10, 10}}]

In[91]:=
pl otarray2 = Tabl e[coordpl ot 2[t p], {tp, -10, 10, 2}7;

In[92]:=
Show[pl otarrayl, plotarray?];
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