density=1.29;

mass=0.3;

radius=0.05;

c=0.5;

vo=1.61*125/3.6;

deltat=0.01;

g=9.8;

k=0.5*c*density*Pi*radius^2/mass;

theta=20;

angle=theta/90*Pi/2;

vx[1]=vo*Cos[angle];

vy[1]=vo*Sin[angle];

x[1]=0;

y[1]=0;

t[1]=0;

xy={{x[1],y[1]}};

i=1;

While[y[i]0,

  t[i+1]=t[i]+deltat;

  x[i+1]=x[i]+vx[i]*deltat;

  vx[i+1]=vx[i]-k*Sqrt[vx[i]^2+vy[i]^2]*vx[i]*deltat;

  y[i+1]=y[i]+vy[i]*deltat;

  vy[i+1]=vy[i]-k*Sqrt[vx[i]^2+vy[i]^2]*vy[i]*deltat-g*deltat;

  xy=Append[xy,{x[i+1],y[i+1]}];

  i++;

  ]

If[y[i]==0,

  Print[theta];

  Print[x[i]]

  ]

If[y[i]<0,

  r=-y[i-1]/y[i];

  Print[theta];

  Print[(x[i-1]+r*x[i])/(r+1)];

  ]

ListPlot[xy]
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Spin  effect

density=1.29;

mass=0.003;

radius=0.02;

vd=1.61*160/3.6;

diff=1.61*10/3.6;

vo=4;

vhead=0;

deltat=0.001;

g=9.8;

adair=-0.04;

omega=2*Pi*10;

theta=0;

angle=theta/90*Pi/2;

vx[1]=vo*Cos[angle];

vy[1]=vo*Sin[angle];

x[1]=0;

y[1]=1.2;

t[1]=0;

xy={{x[1],y[1]}};

i=1;

While[y[i]0,

  v=Sqrt[(vx[i]-vhead)^2+vy[i]^2];

  c=0.1+0.4/(1+Exp[(v-vd)/diff]);

  k=0.5*c*density*Pi*radius^2/mass;

  t[i+1]=t[i]+deltat;

  x[i+1]=x[i]+vx[i]*deltat;

  vx[i+1]=vx[i]-k*Sqrt[(vx[i]-vhead)^2+vy[i]^2]*(vx[i]-vhead)*deltat+adair*vy[i]*omega*deltat;

  y[i+1]=y[i]+vy[i]*deltat;

  vy[i+1]=vy[i]-k*Sqrt[(vx[i]-vhead)^2+vy[i]^2]*vy[i]*deltat-g*deltat-adair*vx[i]*omega*deltat;

  xy=Append[xy,{x[i+1],y[i+1]}];

  i++;

  ]

If[y[i]==0,

  Print[theta];

  Print[x[i]]

  ]

If[y[i]<0,

  r=-y[i-1]/y[i];

  Print[theta];

  Print[(x[i-1]+r*x[i])/(r+1)];

  ]

ListPlot[xy]
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