% This script uses an algorithm to predict the trajectory of a projectile.

% *************************************************************************

% All scripts should begin with the following commands

%Clear command window.

clc;

%Clear all variables from the workspace.

clear all;

% *************************************************************************

% Defining Variables and Constants for the Algorithm

% Initial x and y positions (m) of the launched ball

x0 = 0;

y0 = 0; 

% Mass (kg) of the ball

m = 1E-3;

% Coefficient for calculating drag

C = 0;

% Density of air (kg/m^3)

d = 0;

% Cross sectional area (m^2)

A = 0;

% Time interval (s)

dt = 0.1;

% Acceleration due to gravity (m/s^2)

g = 9.8;

% *************************************************************************

% Implement the algorithm.

% Calculate B

B = 0.5*C*d*A;

% Ask the user for the launch speed.

v0 = input('Enter the launch speed (m/s):  ');

% Ask the user for the launch angle.

a = input('Enter the launch angle (degrees):  ');

% Positions and velocities for start of the interval

xi = x0;

vxi = v0*cosd(a);

yi = y0;

vyi = v0*sind(a);

v = (vxi^2 + vyi^2)^0.5;

% Build an array of x and y positions so that a graph of y vs. x can be

% produced.

i = 1;

x(i) = xi;

y(i) = yi;

t(i) = 0;

% Loop continuously

while (1)

    % Positions and velocities for the end of the interval

    xj = xi + vxi*dt;

    vxj = vxi + (-B*v*vxi)*dt/m;

    yj = yi + vyi*dt;

    vyj = vyi + (-B*v*vyi-m*g)*dt/m;

    % Positions and velocities for the start of the next interval equal the

    % positions and velocities for the end of the previous interval

    xi = xj;

    vxi = vxj;

    yi = yj;

    vyi = vyj;

    v = (vxi^2 + vyi^2)^0.5;

    % Continue building an array of x and y positions so that a graph of y

    % vs. x can be produced.

    i = i + 1;

    x(i) = xi;

    y(i) = yi;

    t(i) = t(i-1) + dt;

    % Exit the loop if the ball drops below ground level.

    if yi < 0

        break

    end

end

plot (x,y)

xlabel('x (m)')

ylabel('y (m)')

title('Trajectory')
