Midterm Exam - Lab

10/22/2019

pb1  [E=LUEH2), =712, dw/dtAlAH2), vitAlANE), ZFZE2H2), pptBl B 2(-1)
pb2 |ODE == H2((3), E0I0AIZE AlLH3), plot&H(2), textEH(2), Ath) 2 7H2), dh/diA | 4H(3), ppt0lE 2(-1)
ob3 1) ZZ18L(1), mid pnt. method(4), O|28H(1), ==XI5H(1), plot=44(3), pptOlELE(-1)
2) errorAl4H2), max error(2), SR E(3)
pb4 |OCV, Ke, R, L, Kt, J {9 2(Zf27, HES| S0 0FE, 1A AH(5), RPMAARSE), VAIAN), 5= AIZ| 014 (1), pptOlEBE(-1)

1) Parameter{d @1(3), APS(1), ESH(3), ZEHS =M1, ZE 2 (1), SR (1), A= 0IE 1), 7101(2),

pb5 L), MFHESEAM0), S7IHEQR), FEMTR), MSEIQ), 7HE5AHR), AL (2), pptOIE £(-1)

2) Zabd4, 278 E2MOICE -1), 7I0HIEEH2), EEEEH2)

timeover |Z=1 225 -1

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 wvalues
t = ti;
v = Vvi;
n (tf - ti)/dt;
%$% cal. v,t
for 1 = 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 (3" 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>l % terminal criterion
$% analytic solution

~a = [0:h:200]1";

~a = 400-360*exp(-0.025*t_a);

% numerical solution

dydt = Q@(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
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5.
@ ...... ! quue = Time mm-
| Map Clutch GR=7
® = 4 ! Gear
aps v © % “‘ = Lo / Speed
! D= ® i 7.07 6.11 5.55

m (-20%)

/18097  / 150.81 / 129.27

Act, Prafile i . + o
m (0%) 8.88 7.64 6.93
PPMEspd | Taai o /18097 /150.81 /129.27

T_rall m (4 20%

Gear ratio 1 : acceleration time |, maximum speed |
} . acceleration time 1, maximum speed 1

Vehicle mass 1 :acceleration time 1, | :acceleration time | (no effect on maximum speed)
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