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Code demo: 

1. Plot motion and force curve

%{ 
* Course:ME370
* Name:Liming Gao
* Date: October, 2018
 * 
* Program Description: Solution for Hw07 Problem 3. 
 %} 

clear all 
close all 

t= 0:0.001:3; %Set time sequences 
xt = (20/(55^0.5))*exp(-2.5*t).*sin(55^0.5*t/2+0); %Motion equation 
vt = (2*exp(-(5*t)/2).*(55*cos((55^(1/2)*t)/2) - 
5*55^(1/2)*sin((55^(1/2)*t)/2)))/11; %The derivative of Motion equation 
at = -(10*exp(-(5*t)/2).*(55*cos((55^(1/2)*t)/2) + 
3*55^(1/2)*sin((55^(1/2)*t)/2)))/11; %The Second derivative of Motion equation 
F = (40000*xt+10000*vt)/1000; 
% or Contact force is 
% F = (-2000*at)/1000; 

%Plot the figure 
figure(1) 
plot(t,xt,'b','LineWidth',1); %plot the curve 

xlabel('Time(sec)') 
ylabel('Displacement(m)') 
title('Displacement vs. Time') 
grid on 

figure(2) 
plot(t,F,'r','LineWidth',1); %plot the curve 
xlabel('Time(sec)') 
ylabel('Contact Force(kN)') 
title('Contat force vs. Time') 
grid on 

2. Derivative calculation

%{ 
* Course:ME370
* Name: Liming Gao
* Date: October, 2018
 * 
* Program Description: Calculate the derivative 
 %} 

syms t 

xt=(20/(55^0.5))*exp(-2.5*t).*sin(55^0.5*t/2+0); 

vt=simplify(diff(xt,t)) 
at= simplify(diff(xt,t,2)) 
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