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Reference :

1. The Feynman Lectures on Physics ,Vol. 1. by Richard P. Feynman (Author), Robert B. Leighton (Author), Matthew Sands (Author)
The equations of motion are

      x2=2.*x1-x0+dt**2*ax(x1,y1)

      y2=2.*y1-y0+dt**2*ay(x1,y1)

where the accelerations 
ax(x,y)=-G*m*x/(x**2+y**2)**(3./2.)

      ay(x,y)=-G*m*y/(x**2+y**2)**(3./2.)

The data is in (Si units)

data  M ,mearth,G , x0,y0, v0/ 1.98E30,5.98e24, 6.67e-11,

     $ 1.50E11,0.,2.99E4/.

The planet is initially at x0,y0 with Speedy v0 making and angle 135 deg with respect to X.

In the plot the unit of distance is 1011 meters.
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FORTRAN CODE

c planetary orbits using Cartesian coordinates

      real M   ,mearth

      data  M ,mearth,G , x0,y0, v0/ 1.98E30,5.98e24, 6.67e-11,

     $ 1.50E11,0.,2.99E4/

      ax(x,y)=-G*m*x/(x**2+y**2)**(3./2.)

      ay(x,y)=-G*m*y/(x**2+y**2)**(3./2.)

      pi=2.*asin(1.)

      alfa=135.

      alfa=alfa*pi/180.

      tscale=sqrt(x0**2+y0**2)/v0

      dt=tscale/100.

      tfinal=7.*tscale

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/80.)

      kount=kp

      v0x=v0*cos(alfa)

      v0y=v0*sin(alfa)

      x1=x0+v0x*dt

      y1=y0+v0y*dt

      Ekin=.5*mearth*(v0x**2+v0y**2)

      Epot=-G*m*mearth/(x0**2+y0**2)**(.5)

      etotal=Ekin+epot

      print*,'ekinetic, Epotentail,etotal(J)=',Ekin,epot, etotal

      Print*,'   '

      print 100,0., x0/1.e11, y0/1.e11

      do 10 i=2,nstep

      t=dt*float(i)

      x2=2.*x1-x0+dt**2*ax(x1,y1)

      y2=2.*y1-y0+dt**2*ay(x1,y1)

      vx=(x2-x1)/dt

      vy=(y2-y1)/dt

      if(i.eq.kount)then

      ekin=.5*mearth*(vx**2+vy**2)

      Epot=-G*m*mearth/(x2**2+y2**2)**(.5)

      etotal=ekin+epot

      print 100,t, x2/1.e11, y2/1.e11

      kount=kount+kp

      endif

      x0=x1

      x1=x2

      y0=y1

      y1=y2

10    continue

100   format(1x,'t,x/1.e11,y/1.e11=',3(4x,e10.3) )

      stop

      end

ekinetic, Epotentail,etotal(J)=  2.67308981E+033 -5.26503141E+033

 -2.5919416E+033

 t,x/1.e11,y/1.e11=     0.000E+00     0.150E+01     0.000E+00

 t,x/1.e11,y/1.e11=     0.401E+06     0.141E+01     0.848E-01

 t,x/1.e11,y/1.e11=     0.803E+06     0.131E+01     0.169E+00

 t,x/1.e11,y/1.e11=     0.120E+07     0.120E+01     0.251E+00

 t,x/1.e11,y/1.e11=     0.161E+07     0.107E+01     0.331E+00

 t,x/1.e11,y/1.e11=     0.201E+07     0.931E+00     0.405E+00

 t,x/1.e11,y/1.e11=     0.241E+07     0.770E+00     0.471E+00

 t,x/1.e11,y/1.e11=     0.281E+07     0.587E+00     0.524E+00

 t,x/1.e11,y/1.e11=     0.321E+07     0.378E+00     0.552E+00

 t,x/1.e11,y/1.e11=     0.361E+07     0.144E+00     0.541E+00

 t,x/1.e11,y/1.e11=     0.401E+07    -0.106E+00     0.464E+00

 t,x/1.e11,y/1.e11=     0.441E+07    -0.333E+00     0.299E+00

 t,x/1.e11,y/1.e11=     0.482E+07    -0.485E+00     0.669E-01

 t,x/1.e11,y/1.e11=     0.522E+07    -0.552E+00    -0.180E+00

 t,x/1.e11,y/1.e11=     0.562E+07    -0.559E+00    -0.410E+00

 t,x/1.e11,y/1.e11=     0.602E+07    -0.530E+00    -0.614E+00

 t,x/1.e11,y/1.e11=     0.642E+07    -0.479E+00    -0.793E+00

 t,x/1.e11,y/1.e11=     0.682E+07    -0.415E+00    -0.952E+00

 t,x/1.e11,y/1.e11=     0.722E+07    -0.342E+00    -0.109E+01

 t,x/1.e11,y/1.e11=     0.763E+07    -0.265E+00    -0.122E+01

 t,x/1.e11,y/1.e11=     0.803E+07    -0.185E+00    -0.133E+01

 t,x/1.e11,y/1.e11=     0.843E+07    -0.103E+00    -0.143E+01

 t,x/1.e11,y/1.e11=     0.883E+07    -0.207E-01    -0.152E+01

 t,x/1.e11,y/1.e11=     0.923E+07     0.620E-01    -0.160E+01

 t,x/1.e11,y/1.e11=     0.963E+07     0.144E+00    -0.167E+01

 t,x/1.e11,y/1.e11=     0.100E+08     0.226E+00    -0.173E+01

 t,x/1.e11,y/1.e11=     0.104E+08     0.307E+00    -0.179E+01

 t,x/1.e11,y/1.e11=     0.108E+08     0.387E+00    -0.184E+01

 t,x/1.e11,y/1.e11=     0.112E+08     0.465E+00    -0.189E+01

 t,x/1.e11,y/1.e11=     0.116E+08     0.543E+00    -0.193E+01

 t,x/1.e11,y/1.e11=     0.120E+08     0.618E+00    -0.196E+01

 t,x/1.e11,y/1.e11=     0.124E+08     0.693E+00    -0.199E+01

 t,x/1.e11,y/1.e11=     0.128E+08     0.765E+00    -0.201E+01

 t,x/1.e11,y/1.e11=     0.132E+08     0.836E+00    -0.203E+01

 t,x/1.e11,y/1.e11=     0.136E+08     0.906E+00    -0.205E+01

 t,x/1.e11,y/1.e11=     0.140E+08     0.973E+00    -0.206E+01

 t,x/1.e11,y/1.e11=     0.144E+08     0.104E+01    -0.207E+01

 t,x/1.e11,y/1.e11=     0.148E+08     0.110E+01    -0.208E+01

 t,x/1.e11,y/1.e11=     0.153E+08     0.117E+01    -0.208E+01

 t,x/1.e11,y/1.e11=     0.157E+08     0.123E+01    -0.208E+01

 t,x/1.e11,y/1.e11=     0.161E+08     0.128E+01    -0.208E+01

 t,x/1.e11,y/1.e11=     0.165E+08     0.134E+01    -0.207E+01

 t,x/1.e11,y/1.e11=     0.169E+08     0.140E+01    -0.206E+01

 t,x/1.e11,y/1.e11=     0.173E+08     0.145E+01    -0.204E+01

 t,x/1.e11,y/1.e11=     0.177E+08     0.150E+01    -0.203E+01

 t,x/1.e11,y/1.e11=     0.181E+08     0.155E+01    -0.201E+01

 t,x/1.e11,y/1.e11=     0.185E+08     0.160E+01    -0.199E+01

 t,x/1.e11,y/1.e11=     0.189E+08     0.164E+01    -0.197E+01

 t,x/1.e11,y/1.e11=     0.193E+08     0.168E+01    -0.194E+01

 t,x/1.e11,y/1.e11=     0.197E+08     0.173E+01    -0.191E+01

 t,x/1.e11,y/1.e11=     0.201E+08     0.176E+01    -0.188E+01

 t,x/1.e11,y/1.e11=     0.205E+08     0.180E+01    -0.185E+01

 t,x/1.e11,y/1.e11=     0.209E+08     0.183E+01    -0.181E+01

 t,x/1.e11,y/1.e11=     0.213E+08     0.187E+01    -0.177E+01

 t,x/1.e11,y/1.e11=     0.217E+08     0.190E+01    -0.173E+01

 t,x/1.e11,y/1.e11=     0.221E+08     0.192E+01    -0.169E+01

 t,x/1.e11,y/1.e11=     0.225E+08     0.195E+01    -0.165E+01

 t,x/1.e11,y/1.e11=     0.229E+08     0.197E+01    -0.160E+01

 t,x/1.e11,y/1.e11=     0.233E+08     0.199E+01    -0.155E+01

 t,x/1.e11,y/1.e11=     0.237E+08     0.201E+01    -0.150E+01

 t,x/1.e11,y/1.e11=     0.241E+08     0.202E+01    -0.145E+01

 t,x/1.e11,y/1.e11=     0.245E+08     0.203E+01    -0.139E+01

 t,x/1.e11,y/1.e11=     0.249E+08     0.204E+01    -0.134E+01

 t,x/1.e11,y/1.e11=     0.253E+08     0.205E+01    -0.128E+01

 t,x/1.e11,y/1.e11=     0.257E+08     0.205E+01    -0.122E+01

 t,x/1.e11,y/1.e11=     0.261E+08     0.205E+01    -0.115E+01

 t,x/1.e11,y/1.e11=     0.265E+08     0.204E+01    -0.109E+01

 t,x/1.e11,y/1.e11=     0.269E+08     0.204E+01    -0.102E+01

 t,x/1.e11,y/1.e11=     0.273E+08     0.203E+01    -0.956E+00

 t,x/1.e11,y/1.e11=     0.277E+08     0.201E+01    -0.886E+00

 t,x/1.e11,y/1.e11=     0.281E+08     0.199E+01    -0.814E+00

 t,x/1.e11,y/1.e11=     0.285E+08     0.197E+01    -0.741E+00

 t,x/1.e11,y/1.e11=     0.289E+08     0.194E+01    -0.666E+00

 t,x/1.e11,y/1.e11=     0.293E+08     0.191E+01    -0.589E+00

 t,x/1.e11,y/1.e11=     0.297E+08     0.187E+01    -0.511E+00

 t,x/1.e11,y/1.e11=     0.301E+08     0.183E+01    -0.431E+00

 t,x/1.e11,y/1.e11=     0.305E+08     0.178E+01    -0.350E+00

 t,x/1.e11,y/1.e11=     0.309E+08     0.172E+01    -0.267E+00

 t,x/1.e11,y/1.e11=     0.313E+08     0.166E+01    -0.184E+00

 t,x/1.e11,y/1.e11=     0.317E+08     0.159E+01    -0.995E-01

 t,x/1.e11,y/1.e11=     0.321E+08     0.151E+01    -0.147E-01

 t,x/1.e11,y/1.e11=     0.325E+08     0.142E+01     0.702E-01

 t,x/1.e11,y/1.e11=     0.329E+08     0.133E+01     0.155E+00

 t,x/1.e11,y/1.e11=     0.333E+08     0.122E+01     0.238E+00

 t,x/1.e11,y/1.e11=     0.337E+08     0.109E+01     0.318E+00

 t,x/1.e11,y/1.e11=     0.341E+08     0.954E+00     0.393E+00

 t,x/1.e11,y/1.e11=     0.345E+08     0.796E+00     0.461E+00

 t,x/1.e11,y/1.e11=     0.349E+08     0.617E+00     0.516E+00

