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1.  

function vend = velocity (ti,tf,vi,dt) 
% input: 
%    dt = time step (s) 
%    ti = initial time (s) 
%    tf = final time (s) 
%    vi = initial value of dependent variable (m/s) 
% output: 
%    vend = velocity at final time (m/s) 
%% initial values 
t = ti; 
v = vi; 
n = (tf - ti)/dt; 
%% cal. v,t 
for i = 1:n 
    dvdt = deriv(v); 
    v = v + dvdt * dt; 
    t = t + dt; 
end 
vend = v; 
end 
%% cal. dv/dt 
function dv = deriv (v) 
dv = 9.81 - (0.25/68.1) * v * abs(v); 
end 

 

 

2. refer to the homework solution (3rd week) 
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3. 

(1) refer to the lecture (midpoint’s method in ODE)  

 

(2)\ 

clear all; close all; 
h=20; % initial step size 
max_error=100; % initial error (assumed) 
while max_error>1 % terminal criterion 
%% analytic solution 
t_a = [0:h:200]'; 
y_a = 400-360*exp(-0.025*t_a); 
%% numerical solution 
dydt = @(t,y) 10-0.025*y; 
[t_n,y_n] = midpoint(dydt,[0,200],40,h); 
%% cal. error 
error=abs(y_a-y_n)./y_a*100; 
max_error=max(error(2:end)); 
h=h-0.1 % decrease of step size  
end 
max_error % print final error 

 

 

4.  
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5.  

 

Gear ratio ↑: acceleration time↓,  maximum speed↓  

↓: acceleration time↑,  maximum speed↑ 

Vehicle mass ↑: acceleration time↑, ↓: acceleration time↓ (no effect on maximum speed) 
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