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Transient Problem
R1=1e5; R2=10e6; C=1e- 3; L=150e- 3; v_s=12;

% Charge V_A at 0"-
v_almrv_s*R2/ (R1+R2)
disp(['***** a.',nunmRstr(v_aOm,' Volts']);

% Di schar ge
s=-1/ (R2*C);
tau=-1/s;

di sp('***** b. v_a=v_aOntexp(-t/tau)');
disp('***** b. Figure 1');
di sp(['***** c.',nunRstr(tau),’ Sec']);

t=[0:0.01: 1] *3*t au;
v_a=v_aOnrexp(-t/tau);

% 8-volt tinme

v1=8;

T=tau*(-1og(vl/v_aOnm);

disp(['***** d.",nunmRstr(T)," Sec']);

figure;plot(t,v_a,'b-",...
tau,v_aOmrexp(-1), ' bo',...
T,vl,'r*");qgrid on;

xl abel ("t, Tinme, sec.');

yl abel ("v_a, Volts');

% Ener gy
w=C*v_a0m2/ 2;
disp(['***** e.",nun@2str(w)," Joules']);

% Power

p_max=v_a0nt2/ R2;

p_m n=v1"2/ R2;

disp(['***** f.", nunstr(p_max),' Watts']);
disp(['***** f.',nun2str(p_mn)," Watts']);
disp('| accepted zero for the m nnumtoo');




% Si ze

epsi | on=7*8. 85e-12;

d=10e- 6;

A=Ctd/ epsi |l on;

Vol une=d*A

si de=( Vol une/ 2) ~( 1/ 3);

disp(['***** g.',nunRstr(side)," neters']);

di sp(' Some had different assunptions and that was ok');
di sp(' Many missed epsilon_0 in the equation');
*xxkx g.11.8812 Volts
v_a=v_aO0nrexp(-t/tau)
Figure 1
. 10000 Sec
. 3955. 1478 Sec
.0.070581 Joul es
.1.4116e-05 Watts
.6.4e-06 Watts
| accepted zero for the m nmumtoo
Vol une =
0. 0016
**x%** g.0.093106 neters
Sone had different assunptions and that was ok
Many nissed epsilon_ 0 in the equation
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Power problem

VSRMB=120; VS=VSRM5*sqrt (2); % Vol t age Source Phasor
RT=8; % Transm ssion | oss al ong the way
f =60;

% Mot or ratings
VRMS=120; | RvB=1. 25; P=80;

% Mot or paraneters

VA=VRV5* | RVM5

VAR=sqrt ( VA*2- P2)

phi =acos( P/ VA) ;

phi degr ees=acos( P/ VA) *180/ pi

disp(['***** a, power factor =", nunstr(P/VA)]);

V=VRM5*sqrt (2)

| =l RM5*sqrt (2)*exp(-1j *phi) % Use the sign that makes the
% reactance positive. W can't know
% this fromthe power factor because
% the cosine is an even function

ZLOAD=V/ |

RLOAD=r eal ( ZLOAD) ;
L=i mag( ZLOAD) / (2* pi *f);

disp(['***** b, RLOAD = ', nunRstr(RLOAD),' Chns']);
disp(['***** b, L ="', nunRstr(L)," Henries']);

% Oper ati onal paraneters

| OP=VS/ ( RT+ZLQOAD)
VOP=| OP* ZLOAD

% Ti ne behavi or
t=[0:0.01:1]*2/f;

vop=r eal (VOP*exp(1j *2*pi *f*t));
i op=real (1 OP*exp(1j*2*pi*f*t));
di sp('***** c. Plot');

pop=vop. *i op;

figure;

subplot(2,1,1);
plot(t,vop,'b-");grid on;

xl abel ("t, Tinme, sec.');
yl abel (" v, Volts");




subplot (2,1, 2);
plot(t,iop,"g-");grid on
xl abel ("t, Tinme, sec.');
yl abel ("i, Anmps,');

disp(' ***** d. Plot');

figure;plot(t,pop, ' r-");grid on
xl abel ("t, Tinme, sec.');
yl abel (' p, Power, Watts');

aver agepower =mean( pop) ;

disp(['***** e, averagepower = ', nunRstr(averagepower),

VA =
150
VAR =
126. 8858
phi degrees =
57. 7690
***x* 3, power factor = 0.53333
V =
169. 7056
| =
0.9428 - 1.4954i
ZLOAD =
51. 2000 +81.2069i
**xxx [ RLOAD = 51.2 Chns
*xxkxx [ L = 0.21541 Henries
|OP =
0.9948 - 1.3646
VOP =
1.6175e+02 + 1.0917e+01
*xxxx ¢, Plot
*xxxx d. Pl ot

*¥*k*¥** e averagepower = 73.8741 Watts

Watts']);
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Transfer Function

R1=50; R2=1e3; C=50e- 9;
f=10.7[2:0.01:5];

ZC=1./(1j *2*pi *f*C);

72=1./ (1/ R+1./ZQ);

H=-Z2./Rl,

H2=H. ~2;

disp(' ***** a Gain Equation ZC=1./(1j*2*pi*f*C)"');
di sp(’ 72=1./(1/ RR+1.1Z2Q)");

di sp(' H=-Z2./Rl;");

figure;sem |l ogx(f,20*I oglO(abs(H)), " b-",...
f,20*1 ogl0(abs(H2)), g--");grid on;

xl abel (' f, Frequency, Hz');

yl abel (' H, dB');

figure;sem |l ogx(f,angle(H*180/pi," b-',...
f,angl e(H2)*180/pi," " g--'");grid on

xl abel (' f, Frequency, Hz');

yl abel (' Phase, Degrees');

Hmax=R2/ R1
disp(['***** b Hrmax = ', nunRstr(Hrax)]);
disp(['Db ", nun®str (20*1 oglO(HMAX)),' dB']);

disp('***** ¢ Plot");

test=find(abs(H) <nmax(abs(H))/sqrt(2),1);

di sp('***** d. | H/Hmax val ues bounding f_c');
abs(H([test-1,test]))/Hrax

di sp(' Frequencies: f_c is between these');
f([test-1,test])

H2max=Hmax"2

disp(' ***** e Plot');

test =fi nd(abs(H2) <max(abs(H2))/sqrt(2),1);

di sp('***** f. |H2|/Hnmax val ues bounding f _c');
abs(H2([test-1,test]))/ H2nax

di sp(' Frequencies: f_c is between these');
f([test-1,test])




***x* g Gin Equation ZC=1./(1j*2*pi*f*C)

72=1./(1/ R2+1./ ZC)

H=-72./R1;
Hrax =
20
**x%%x b Hmax = 20
b 26. 0206 dB

**x%* ¢ Pl ot

***x* d. | H/Hmax val ues bounding f_c

ans =
0.7094 0.7013
Frequencies: f_c is between these
ans =
1. 0e+03 *
3.1623 3. 2359
* Kk k k% e PI Ot

***xxx f | H2| / H2max val ues bounding f_c

ans =

0. 7085 0. 6989
Frequencies: f_c is between these
ans =

1. 0e+03 *

2. 0417 2.0893
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Amplifier Circuit

disp('Here is a conplete solution for all values 0 to 7 Volts');
di sp(' This was not expected of the sutdents, but just to');
di sp(' show what the circuit does');

vin=[0:7];

a2=doubl e(vi n>3. 99) ;

b=-vin;

c=-4*a2-b;

al=doubl e(c>1.99);

d=- 2*al-4*a2-b;

a0=doubl e(d>0. 99);

figure;imgesc([0:7],[1:3],[a2;al;al]);
colormap([1,1,0;0,0,1]);

z=col or bar;

z. Ticks=[0, 1];

caxis([-0.5,1.5]);

xticks([0:7]);

yticks([1:3]);

axis([-0.5,7.5,0.5,3.5]);axis inage;

yticklabel s(['a2';"'al" ;"'a0']);

di Sp(' kkkkxk g ),
n=4; di sp([ nunstr(vin(n)),"'
", nun2str(a2(n)), num2str(al(n)), nunstr(ao(n))]);




n=5; di sp([ num2str(vin(n)),"
", nunstr(a2(n)), num2str(al(n)), nun2str(ad(n))]);
n=8; di sp([ num2str(vin(n)),"
", nunstr(a2(n)), num2str(al(n)), nun2str(ad(n))]);

disp('***** b Decimal to binary converter');

disp('***** c. For inverse, see slides5, page 16');
di sp(’' and nmake the gains be 1, 2, and 4');

di sp(’' There are 10 kinds of people in the world;");
di sp(’' Those that understand binary nunbers and those that do not');

Here is a conplete solution for all values 0 to 7 Volts
This was not expected of the sutdents, but just to
show what the circuit does

* Kk kk*k a

3 011

4 100

7 111

****x* ph Decimal to binary converter

****x* ¢c.  For inverse, see slidesb5, page 16

and nake the gains be 1, 2, and 4

There are 10 ki nds of people in the world;

Those that understand bi nary nunbers and those that do not
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