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%
% ECE 601 Fall 2025
%
% Homework 3, Problem 3
%
% MATLAB R2023a
%

clc;
clear all;
close all;

% system parameters

m=0.01;
g=9.8;
ks=15;
ds=0.10;
km=0.005;
dm=0.12;

% equilibrium function

x1e=0.11;
x2e=0;
ue=sqrt(((ks/m)*(x1e-ds)-g)*(m/km)*(x1e-dm)^2)

%%%% part (a)

% Run the Simulink simulation 
T=1; 
sim('spring_electromagnet_system',T);

figure(1)
hold on;
grid on;

subplot(2,1,1);
plot(time,x1);
grid on;
xlabel('time (sec)');
ylabel('x_1 (m)');
axis([0,T,0.10,0.12]);

subplot(2,1,2);
plot(time,x2);
grid on;
xlabel('time (sec)');
ylabel('x_2 (m/s)');
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axis([0,T,-0.03,0.03]);
 
sgtitle('part (a): equilibrium conditions');
 
hold off;
 
orient 'landscape';
print('hw3 prob3 plot1','-dpdf','-fillpage');
 
%%%% part (b)
 
x1e=x1e*1.01; % 1 percent change in initial position 
 
% Run the Simulink simulation 
 
sim('spring_electromagnet_system',T);
 
figure(2)
hold on;
grid on;
 
subplot(2,1,1);
plot(time,x1);
grid on;
xlabel('time (sec)');
ylabel('x_1 (m)');
axis([0,T,0.10,0.12]);
 
subplot(2,1,2);
plot(time,x2);
grid on;
xlabel('time (sec)');
ylabel('x_2 (m/s)');
axis([0,T,-0.03,0.03]);
 
sgtitle('part (b): non equilibrium conditions');
 
hold off;
 
orient 'landscape';
print('hw3 prob3 plot2','-dpdf','-fillpage');
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part (a): equilibrium conditions
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part (b): non equilibrium conditions


	hw3p3sol.pdf
	hw3p3code
	hw3p3model
	hw3 prob3 plot1
	hw3 prob3 plot2




