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Trajectory of projectile with Gravity

(Local) In[11]:=
Cl ear ["d obal " *" 1;

m Equations of motion for a projectile launched from origin with {vx0,vy0}

(Local) In[12]:=
S=DSol ve[
{x''"[t14a0, y''[t]&-g, x[0] &0, y[0] &0, x' [0] &avx0, y' [0] &vyO0}, {x[t], y[t]}, t]

(Local) Out[12]=
{{x1t] £t vxO0, y[t]ﬁE@\A (-gt?2+2t vy0) }}

m Find the takeoff and landing (y=0) times and locations
(Local) In[13]:=
T=Solvel[y[t]&0/. S, t]
(Local) Out[13]=
{{t £0},

(Local) In[14]:=
X[tiyj/.s/. T

(Local) Out[14]=
{{0}, {

m Find thetimethetrajectory peaksand its maximum height
(Local) In[15]:=
U=Solve[D[y[t] /. S, t]14a0, t]

(Local) Out[15]=

({r = M)

(Local) In[16]:=
y[t1/.S/7. U

(Local) Out[16]=
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m Plot thetrajectory for certain parameters

(Local) In[17]:=
V= {vx0 £S5, vyO £S5, g£& 10},

(Local) In[18]:=
ParametricPl ot [Evaluate[{x[t], Yy[t]1} /. S/. V], {t, 0, 1},
Frane £ True, FraneLabel £ {"x[t]", "y[t]"}, RotatelLabel £Fal se];




