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TASK 1
a) The measured voltage across each resistor is, R1=7.37 V
R2=265V
R3=265V
Re=237TV ,
Rs=7.66V /

b) I1 = V/(Re+Rs) = 10/(680+2200)= 3.47 mA .~
Va=3.47*680 = 2.36 V Y
Vs =3.47*2200 = 7.63 V P

Rr = Ry*Ry/Ro+R3 = 560*1800/560+1800 = 427.12Q -
l2 = V/R1+RT = 10/1200+427.12 = 6.14V -

V1 =6.14*1200 = 7.36 V /

Voi3=6.14* 427.12=2.62 V /

c) The print screen below shows the actual voltages which are the same as the
calculated ones this proves that the calculations are correct.
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d) The print screen below shows the MATLAB program | built to calculate the
values of the resistors in the circuit, which are the same as the ones above.

This is a Classroom License for instructional use only.

Rezearch and commercial use is prohibited. s

Enter
Enter
Entex
Enter
Enter

Enter

of
of
of
of
[
LAcross

Value
Value
Value
Value
Value
Tne Voltage

7.3750

The Voltage Across
2.6250

IThe Voltage Across
.3611

Across

Supply Voltageld

R11200
R2560
R4€80
RE2200
Rl

is8:

R2/R3 Are

The

R4 Is:

RS

To prove that the MATLAB program works correctly | used different values.

This is a Classroom License for instructional use only.

Research and commercial use is prohibited.
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Value
Value
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Enter
Enter
Enter
Enter

ntexr
The

The Supply Voltageld

R1450
R21000
R31600
R4700
R52400
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What this print screen shows is how accurate MATLAB is compared to multisim
because the results on this are rounded up/down. ﬂ PP
t & Lo T

/‘Vx,c//( ,/:/;4’ L z/f(%/

a) I1=(V1-V2)/ (R1+R3) = (8-15)/ (680+1800) =0.00282... s 24y
E= V1-11*R1=8-0.00282...*680 = 9.9193...V
r= (R1*Rs3)/ (R1+R3) = (680*1800)/ (680+1800) = 493.548387 ...
I= E/(r+R2) = 9.9193.../ (493.548387...+1000) = 6.641431966X10° mA /

| answered them like this as accurately as possible but the numbers were too big to
write down.

..................... | @ Multimeter-XMM2 x

o a | [kl el 4643mA |

+

This shows all the current although some of the polarity is the wrong way round
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b)

This is a Classroom License for instructional use only.
Research and commercial use is prohibited.

Encer The Supply Voltage 12

Enter The Supply WVoltage 215

Enter The Value of R1&80

Enter The Value of R31800
Thevanins Voltage:
6,.5184
The Resistance After Removing E.M.F: 4
453 .54384 ////
Ihe current throuch R2 is:
0.00€6

This print screen shows how the MATLAB shortens the numbers yet still gives an
accurate answer. Rz is also answered in AMPS whereas in my calculations it is in
MILIAMPS.

This is & Classroom License for instructional use only.
Research and commercial use is prohibited.

Enter The Supply Voltage 18

Enter The Supply Voltage 215

Enter The Value of R1&20

Enter The Value of R21000

Enter The Value of R31800

Thevanins Voltage:
$.91%4

The Resistance After Removing E.M.F 1:
642 .8571

The Resistance After Removing E.M.F 2:
493.5484

The Resistance After Removing E.M.F 3:
404.761%

The current through Rl is:

The current through R2 ;s;/
5o

O,.00€6€
The current through R3 is:
0.0045 fdh/}w" ove brva'PM‘(

This shows the current flow through all the resistors but shown in AMPS not
MILLIAMPS.
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TASK 3

1 1
a. Fo=

2mVIC  2mV4.7x10~3x1x10-6

= 2.321 kHz /

< )
Ko Time Channel_a Channel_B
: ;; €| 7869ms 4,410V 9.141 my Reverse
s T2 e 6a000ms  -14.009mV 2,996V
T2 131.827us 4,424V -3.005 ¥ Save

sl Ext. Trigger
| Timebase Charrel A CherelB  Trigger
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c. The photo below shows my MatLab program working and creating the phase

angle.

This is a Classroom lLicense for instructional use only.

Research and comwercial uae 13 prohibicted.
Enter The Inductor Value .0047
Enter The Amplitude of Supply Voltage 12
r The Capacitor Value .000001
r The Resisvor Value 120

E
E
E The Frequency of Supply Voltage 1000

The Phase Angle IS -52.910
The Resonant Freguency Is

XIi=m2*pi%F*L;
1/ (2 pi*F ) ;

Xi=2epartrag(GH)*L;

}2C) :

L/t2*pirfreg

) m % B | Stack Base L2 Select data te plot -
1 it i =
1 Name - Value Min Max

HH ang 520106 A -5291... -5291..

HHc 1.0000e-05 1.0900... 1.0000...

[HF 120 120 120

HH Fe 23215403 23215, 23215..

HH 6e 5000 5000 5000

HL 0.0047 0.0047  0.0047

EFH <1x5000 double> -89.64... 6.6062

tHHr 1000 1000 1000

Hv 12 12 12

[ 21 ‘The Phase Anglels -...

L] 2 ‘The Rescnant Freque...

HH xc 318310 31.8310 31.8310

H =L 147.6549 147.65... 147.65..

[H freq <1x5000 deuble> 1 5000

B Figure 1 - o

| File Edit View Insert Tools Desktop Window Help

[Made kR |AaNDEL- 208 O

40} 1
50t 1
50l 1
J0}+ o

B0t 1

-90 L
0 500

L " e N L n L n
1000 1500 2000 2600 3000 3500 4000 4500 5000

This is a print screen of the code |
used when designing my MatLab
program.
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d. | constructed a circuit on

breadboard so | was able to
compare these with my
simulation results. The photo
below shows the waveform on
an oscilloscope, which is very
similar to my simulated results
shown in (task 3 part b).
The timing comparison B ;
between the actual results and | O 200nt I 20000 W O e
the simulated results are very | X
similar. |

M . e e L]
a. X.=2afL = 27x1000x1.2x1073 = j7.53Q g
/
" i a2 /
CT2nfC T 2mx1000 x33x10-6 1
Loop 1
V =Ril1 + Xc (11 - 12) //

10 = 2213 + (-j4.82) (I1- 12) /
10 = (22 - j4.82) 11 + j4.821;

Loop 2
0 =Ralz + X2 + Xc (I2- 11)
0 =391, +7.531, + (-j4.82) (I2- y/ j7.53-j4.82=2.71
0=j4.82l; + (39 +2.71) I12 (2)

Rearrange eq (2)
j4.8211 =- (39 +j2.71) 12

—-(39+j2.71)1,

- j4.82 /

Substituting the value of |1 into eq (1). /
" —(22—j4.8?)(39+j2.71)]2 +j4.8205

]4.82

10 =j0.207 (22 - j4.82) (39 +j2.71) 12 + 14.82y'
10 =j0.207 (807.06 - j128.36) 12 + j4.82 I,

10 = (26.57 +180.31) 12 + j4.82 I

(1)

(3)

l1

he— - 0.0076-0.0529 ¢
27 2657 +j185.13 B

Substituting the value of |2 into eq (3). /
—(39+j2.72)(0.0076 — j0.0529) ,
Iy = 282 = 0.4237 +j0.0913

7| Page
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The I = Iy — I, = 0.4723 + j0.0913 — 0.0076 + j0.0529 = 0.4161 + 0.1442=

0.44037.£19.1138°A

0.44037
——— =0.1557/19.1138°A
2xy2

=155.7mA P

This is the peak-to-peak value for current, lims =

The print screen bellow shows the current through C.

¥ Multimeter-XMM4 X

155.197 mA l

8|Pag:
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Task 5
a.
ﬁailﬂ ?OO !4‘/: ZOO SEeT s Ty
e A
on__{nverting R B e
Av: 14 Re o iy
Q.‘n { WIS

. RC = Av-| > RF‘-‘(AU-I);C Kin
Rin
RF :(2004)% Rin - 199 xRin 7

ot %2 So Ref¥x22:L37:3c.l i

b. | made the circuit using a breadboard, took some results, and pointed this in a

graph.

Yo coddd o gl s 7
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frequency (Hz} Vout{V)

100
500
1000
1500
2000
2500
3000
3500
4000
4500
5000
8000
12000
15000
20000

18.6
18.8
18.8
18.4
13
12.2
16.4
16
15.2
14.2
134
10.4
7.2
6.2
4.6

Gain

186
188
188
184
180
172
164
160
152
142
134
104

72

62

46

Gain(dB)
45.39
45.48
45.48
45.30
45.11
44.71
44.30
44.08
43.64
43.05
42.54
40.34
37.15
35.85
33.26

50.00

4500 r———1—

40.00
35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00
100

s

VALERO
bandwidth = 5000 /
Gain(dB)
—mtat ||
.L_\\\‘\
1000 10000

<

B +
| T2 e
m T2-T1

Time
27.777 ms
27.278ms

-439.058 us

Channel_A Channel_B
-49,264my 8.762V
49.212mV 8.762V
93.476 mV 17.524V

Save !

Evt Trimmar

10| Page
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This print screen shows how the frequency at

1000Hz voltage out is 17.524 and the measured is 18, which is
very similar. //

47£7’;;¢A1¢XLZ£J'

Task 6

a. %George Bellmaine
$Task 6

% Parameters ///
R1 =200; C=0.0000015;

Time vector
= 0:0.00001:0.01;

o\@

ct

% Output Signal

for G = 1l:1length(t) ////
Vo(G) = -1/(R1*C)*quad('Vin',0,t(G));

end;

% Input Signal

Vi l*sign(sin(2*pi*200%t)); //

% Display Results

plot(t,Vi, 'r-',£, Vo, 'b-'); /
xlabel('Time (sec)'); ylabel('Cutput and Input');

Vin:-

Calculate a function value at point x

o

function[V]l = Vin(x) ///

$The function expression
V = 1*sign(sin(2%pi*200*x)) ;

11| Page



Output and Input

-9
0

0.001 0002 0.003 0004 0005 0006 0007 0008 0003 0.01

Time (sec)

V-

VALERO

This is the coding that | used
to create the waveform
shown to the left. It uses two
programs, which work,
together by first using the
generic code. Then using a
separate code editor to work
out Vin, which uses a
different equation to work with
the general code, which
shows the two waveforms.

/

12|Page
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The waveform on multisim matches the waveform on MatLab, which shows square,
and triangle waveforms on the same output. The way this is done on multisim is by
using a function generator on a non-inverting amplifier circuit.
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