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Achieved 58% for Task 3.
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The code written in matlab is:

First Order Response of an RC circuit

P

% Values for the Resistor, capacitor and voltage
R = input('Please enter Resistance: ');
C = input('Please enter Capacitor value: '};
V = input('Please enter Voltage: '}:
Tc=R*C; % Calculate the Time Constant
£=0; % Set the Initial Conditions /

Vout=0;

% Determine the output voltage for value of time, t
for k=1:125

t(k)=(k-1)*Tec/15;
Vout (k) =V* (1-exp (-t (k) /Tc) ) ; /
end;
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% Display the Vout against time

plot{t,vVout, 'r-");

title('First Order Response -

xlabel ('Time (sec) ')
ylabel ('Voltage (V) ')
grid
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B Time Response = O X
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The plot above shows that that the MATLAB simulation was correct as they are both similar.

c)

o\®

Joe Potter Task 1lc
Frequency response for a RC circuit with a 1V sine wave

o\®

% The component values
% Values for the Resistor, capacitor and frequency
R = input('Please enter Resistance: ');
C = input('Please enter Capacitor value: ');
£f = 0;

o

% Time constant
Tc=R*(C;

£x=0:0.4:2000;
final=length(£fx) ; ///
% For loop

for x=1l:final
£f=£+0.1;

% Angular velocity
w(x)=2*pi*f;

% Time response
G(x)=20*log(1/ (sqgrt(1+w(x)*2*Tc”2)));
end

semilogx (fx, G)
xlabel ('Frequency (Hz) '}
ylabel ('Gain (dB) ')
title{'Frequency Response for a RC Circuit')
grid

% The frequency Response for first order ///
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d)

Multisim simulation

Cut off frequency = 75.704Hz. /

Between the two frequency responses, they both show different answers, this could be because of
the different software being used.

ot
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% DC Motor
Ra = input ('please enter Resistance:'); % Motor Resistance
Va = input ('Please enter Voltage'); % Motor voltage

Ts = input ('Please enter Torque '); % Motor torque

km=(Ts*Ra)/Va; % Calculation of Motor constant
% Max Speed y

W0=Va/km; /

% Speed

W=0:2:500; /

T=km*(Va-km*W)/Ra;

% Results

disp('The Motor Constant, km')
disp(km)

plot(T,W,'B-')

xlabel('Torque (Nm)')
ylabel('Speed (Rads/s)')

title('Speed Torque Relationship')
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Task 3
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To determine the poles for critically damped
(s> + 208 + %) =0 ?’
§=-n, -0n = -14.14

Transfer fumction:
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%$Joe Potter
FNumerator
num= [200] ;

o

% Denominator
den=[1 28.28 200];

% Transfer Function ///
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sys=tf (num, den)

% Poles 4
pole (sys) /
% Plotting the Poles
subplot (211), pzmap(sys)
axis([-40 1 -15 15])
% Plotting the response for an unit step //

subplot (212), step(sys)

d)
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Looking at the graph above, it is the same as the MATLAB response.

e)

Joe Pottekr

% Friction Value

B = input('Please ent value of friction, B:'};
BI=B/(2*10"-4);

o

% Numerator //
num=[200] ;

13|Page



Denominator

den=[1 BI 200]; /

% Transfer Function

sys=tf {num, den) ///

% Poles

pole (sys)

% Plotting the Poles

subplot (211), pzmap(sys) //

axis([-40 1 -15 15])

% Plotting the response for an unit,step
subplot (212), step(sys) ///
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Task 4
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The circuit still has overshoot, however, the circuit does run faster.
L S
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Scope = O X

Changing the integrator value, still shows overshoot but reduced.
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Rise time is now shown less than 0.18seconds. As well as showing zero overshoot P
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Task 5

0.03868s3-5.36952-97.345+13450
$34169.85s2+1730s+159+0.0386853~5.36952-97.345+13450

i

Ge(s) =

0.038685%-5.3695%2-97.345+13450
" 1.0386853+162.43152+1632.665+13609

Task 5 (a) ,

num=[0.039 -5 -96.5 12850]; /

den=[1 168.5 1680 140];

sys=tf([num],[den]) % Transfer function /

% Plots Nyquist response
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Task 5band ¢

%b and ¢
num=[0.03868 -5.369 -97.34 134507];
den=[1.03868 162.431 1632.66 136091, /
sys=tf([num],[den]) % Transfer function

r
nyquist(sys) % Plots Nyquist response
pause
bode(sys) :
grid 7
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Real Axis

The system is stable, because the response is in the negative ‘real axis’.
Phase margin is infinity.
Gain margin is equal to 20log(1/0.18) = 14.89dB.
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Time offset. 0

B Scope

= PP L ABE|DA

Time offset: O

Change Ki to 0.03

’%w bart ol eacrdy o M.

23 I Page

7



Scope — 0 X
EEPPL ABRB DAF -

n Scope

B LSO ABEE DA

Time offset: O

24 | Page



