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function lasthw3
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,+0

v 0 = 0;

x 0 =0;

z 0= v 0 x 0]:

([t z] = ode23(Gmyfn, [0 20],z 0);
=t Zalln p ey

X o=y Elsgd)

ELOE(E, 2]}

title('P n vs Time')
xlabel ('] S 4
ylabel ('Position (m}')
end

function zdot=myfn{t,z)

=z {10
> b A

1000; %tot
74569.9872

Los J“'J::t
20 S

5 (1000 kag)
74569, 9872watts
ir kg ims )
{2 m~2)
car {(variable)
cient (a0
riction force {1000 N}
= at wheel 1f the car is still (depends on
when motor supplies no torque
frho EiR Rie di e T2)2y;
(F_O/m)—({F_O“2*v}/{4*m*?_p))~(drag/m}*(F_f/m};
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EDU>> lasthw3

Pasition vs Time

Position (m)
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function lasthwd

m = 1000; %total mass

P p= 74569.9872; % 100 !

rho = 1; %density o ]

A = 2; %cross se

v = 26.8224; %pre B224 m/s)

cd= 1.0; 3%drag c

F £ = 1000; %const
F 0 = force at whe gl {depends on gear ratio) (variable)
of speed of car lies no torque

drag = {(rho *.A * ¢ d * v ™2)/2;

Foul™
F 0= {(l/m)+sqrt{l/m“2-d*v/(4*m*P_p)*(drag/m+F_f/m)}}/(v/(2*m*?_p}):t) s R

t linspace (0,100,100} ; ,\/Y\M i
plot (F_0, t) )

title('T
xlabel(':
ylabel ('Ti
end

EDU>> lasthw4

Time to reach B0mph vs Stall Force
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function lasthw
t xarray] = ode23({@myrhs2, [0 20}, 0);
plot (t,xarray)
xarray (end)
end

uncticn xdot=myrhsz(t,x)

varray]=ode23{@myrhs, [0 20],0);
t=[t varrayl';

function vdot =myrhs(t, v}

m 1000; %total mass of car {1000 kg)

B = 100; % hp

rho = 1; %density of air {1 Xg/m™~3)

A = 2; %cross sectional area {2 m*2)

B = present speed of car (variable)

cd= 1.0; 2 (A0

F £ = 1000; %constant friction force (1000 N)

F 0O = 10000; %force at wheel if the car is still (depends on gear ratio)
E;mf = speed of car when motor supplies no torgue
drag = {(rho * A * ¢ d * v "2)/2;

vdot = (F_O0/m)-((F_0"2*v)/(4*m*P_p)}-(drag/m)-(F_£f/m);
end

EDU>> lasthw

??? Error using ==> odearguments at 113

MYRHS2 must return a column vector.

Error in ==> ode23 at 172

[neq, tspan, ntspan, next, t0, tfinal, tdir, y0, fO, odeArgs, odeFcn, ...

Errorin ==> lasthw at 2

[t xarray] = ode23(@myrhs2,[0 20], 0);



function lasthw?2

[t varray] = ode23(@myrhs, [0 20], 0);

plot(t,varray)
varray (end)
end

function F_0 —myrhsft,v)

m = 1000; %total mass of car (1000
Pp= 100; % hp
rho = 1; ?4eﬂsitv of air (1 kg/m23)
pay = 2; %cross sectional area L2 meg)
v = present speed of car (variable)
cd= 1.0; %drag coefficient (1.0)
F £f = 1000; %constant friction force
3F 0 = force at wheel if the car is still
v £ = 26.8224; %speed of car when motor
dragi= lrhoe * A ic d B n2yi2;
F O = ((1/m)+sqrt(1/m"2-4*v £/ (

d

EDU>> lasthw2

Warning: Imaginary parts of complex X and/or Y arguments ignored

> In lasthw2 at 3

ans =

1.6888e+002 +1.3777e-001i

4*m*P_p)* (drag/m+F_f/m))
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