












% Constants 
m=50; 
L=0.5; 
g=9.81; 
  
% Continuous Contact (cc) 
Dcc=linspace(0,2*L,50); 
Tmaxcc=-2*m.*g.*sqrt(4*L^2-Dcc.^2)./2./L+3*m*g; 
  
% Intermittant Contact (ic) 
Dic=linspace(L*sqrt(2),4*L,50); 
Tmaxic=m*g*(3-2*sqrt(2)+Dic./L); 
  
% Plot part c 
figure(1) 
plot(Dcc,Tmaxcc,'-r',Dic,Tmaxic,'--b') 
xlabel('D [m]') 
ylabel('Tmax [N]') 
legend('Continuous','Intermittent') 
  
  
% Continuous Contact Trajectory 
Dvec=[L/2]; 
Dsize=size(Dvec); 
for i=1:Dsize(2)  %loop in case there are multiple plots 
    theta0=asin(Dvec(i)/2/L); 
    theta1=linspace(-theta0,theta0,20); %parameter for plotting an arc 
    x1=L*cos(theta1-pi/2); 
    y1=L*sin(theta1-pi/2); 
    figure(2) 
    subplot(Dsize(2),1,i) 
    plot(x1,y1,'.-',x1+Dvec(i),y1,'.-') 
    title(['Continuous Contact Trajectory for D = ', num2str(Dvec(i)), 
' [m]']) 
    ylabel('y [m]') 
end 
  
xlabel('x [m]') 
  
% Intermittent Contact Trajectories 
figure(3) 
clf 
hold on 
Dvec=[L*sqrt(2) 3*L/2 2*L 4*L]; 
Dsize=size(Dvec) 
for i=1:Dsize(2)   %loop in case there are multiple plots 
    theta=linspace(-pi/4,pi/4,30); 
    v0=sqrt(g*(Dvec(i)-sqrt(2)*L)); 
    x1=L*cos(theta-pi/2); 
    y1=L*sin(theta-pi/2); 
    x2=linspace(L/sqrt(2),L/sqrt(2)+Dvec(i)-sqrt(2)*L,30); 
    y2=y1(1)+x2-L/sqrt(2)-g*((x2-L/sqrt(2))/v0).^2; 
    subplot(Dsize(2),1,i) 
    plot(x1,y1,x2,y2,x1+Dvec(i),y1) 



    title(['Intermittent Contact Trajectory for D = ', 
num2str(Dvec(i)), ' [m]']) 
    ylabel('y [m]') 
end 
xlabel('x [m]') 
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