Projectile motion in two dimensions    sept 24, 2007

X0=0.  , Y0= 100m , v0=300m/s  , θi = 40 degrees
[image: image1.emf]b=0.4kg/s
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FORTRAN CODE

c projectile motion 2-dimension with friction force -bv

c    mdv/dt=-mg-bv

c SI units m~kg v ~m/s   a~ m/s^2   b~kg/s theta0~degrees

      real m

      data b, m, g/0.4 ,1.,9.8/

c initial conditions  ~ theta0 given in degrees

      data v0,theta0,x0,y0/300.,40.,0.,100./

      ax(x1,x0)= -(b/m)*(x1-x0)/dt

      ay(y1,y0)= -(g+(b/m)*(y1-y0)/dt)

      pi=2.*asin(1.)

      theta0=theta0*pi/180.

      tmin=amin1(v0/g,m/b)

      tmax=amax1(v0/g,m/b)

      vscale=m*g/b

      print*,'vterminal,tscale=',vscale,tmin

      print*,'  '

      dt=tmin/200.

c      tfinal=2.*tmax

      tfinal=27.5

      nstep=int(tfinal/dt)

      kprint=int(float(nstep)/70.)

      kount=kprint

      x1=x0+v0*cos(theta0)*dt

      y1=y0+v0*sin(theta0)*dt

      t=0.

      print 100, t, x0, y0

      do   10 i=2,nstep

      t=dt*float(i)

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

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

      vx=(x2-x1)/dt

      vy=(y2-y1)/dt

      if(i.eq.kount)then

      kount=kount+kprint

      print 100,t,x2,y2

c      print 200,t,vx,vy

      endif

      x0=x1

      x1=x2

      y0=y1

      y1=y2

10    continue

100   format(2x,'t,x,y=',3(4x,e11.4))

200   format(2x,'t,vx,vy=',3(4x,e11.4))

      stop

      end

