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function Probl343()
% Problem 13.43 Solution
% April 17, 2008

% VARIABLES
R= 0.5; % radius [m]
m= .1/1000; % mass [kg]
g= 10; % gravity accel. [ m / s / N 2 ]
mu= .2; friction coefficient

Initial Conditions
thO= 0; % theta at t=0
omO= 20; % omega (theta dot) at t=0

zO= [thO; omO]; % pack variables

tspan- [0 10];

-̂

options = odeset(fevents', @stopevent);

[t zarray]= ode45(@rhs,tspan,zO,options,R,m,g,mu);

% Unpack variables
th= zarray(:,1);
om= zarray(:,2);

plot(R^cos(th),-R*sin(th));

fprintf('Velocity at bottom of chute is %f m/s\n',R*om(end));

% ANSWER: Velocity at bottom of chute is 6.941249 m/s

end

% THE DIFFERENTIAL EQUATIONS (RIGHT HAND SIDE)
function zdot = rhs(t,z,R,m,g,mu)

% Unpack variables
th- z(l);
om= z(2);

The equations
thdot= om;
omdot= g/R^(mu^sin(th)-cos(th))-mu*omA2;

Pack the rate of change variables
zdot= [thdot; omdot];
end

% STOP EVENT CRITERIA
function [value, isterminal,
th= z(l);
om= z(2);
value= th-pi/2;
isterminal— 1;
dir- +1;
end

dir] = stopevent(t,z,R,m,g,mu)
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