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Chapter 1

Introduction

Scilab code Exa 1.1 Example 1

//Chapter 1, Example 1.1

clc

//Variable Declaration

al = 532.6 //(a) unit less
variable

a2 = 4.02 //(a) unit less
variable

a3 = 0.036 //(a) unit less
variable

bl = 0.04 //(b) unit less
variable

b2 = 0.003 //(b) unit less
variable

b3 = 0.0064 //(b) unit less
variable

cl = 4.632 //(c) unit less
variable

c2 = 2.4 //(c) unit less
variable

di = 3.051 //(d) unit less
variable
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d2 = 802
variable
el = 1402
variable
e2 = 6.4
variable
f1 = 0.0046
variable
f2 = 0.05
variable

// Calculation

//(a)

O~ 0T ~—p
~ ~
n— 1 — 1

function
//(d)
d = di1xd2
function

// Results
printf (7 (a) %.
a2,a3,a,a)
printf (" (b) %.
b2,b3,b,b)
printf (7 %.3 f
printf (7 %.3 f
printf %.0 f
printf (7 %.4 1

1f
2t
¢
d
e
f

(c)
(d)
"(e)
(f)

+ %.

+ %.

x %
x %
/ %
/ %

2f

31

1 f
0f
A f
2t

unit
unit
unit
unit

unit

//addition

//addition

less

less

less

less

less

function

function

// Multiplication

// Multiplication

//Division

//Division

function

function

+ %.3f =%.3f =%.1f \n”,al,

%.4f = %.2f \n”,bl,

c2,c,c)

%d \n”,d1,d2,d,d)
%d \n”,el,e2,e,e)

+ %.4f =

=%.4f = % \n”,ct,

= %.3f =

= %.4f =

=%.4f =%.2f” ,f1,f2,f,f)

16
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Scilab code Exa 1.2 Example 2

//Chapter 1, Example 1.2

clc

// Variable Declaration

a = 1000 //(a) unit less variable
b = 0.00001 //(b) unit less wvariable

//Calculation

//(a)

al = 1/a //inverse function
//(b)

bl = 1/b //inverse function
//Results

printf (" (a) %d"—3 \n”,a1x10000)
printf (" (b) %d 45" ,round (b1/10000))

Scilab code Exa 1.3 Example 3

//Chapter 1, Example 1.3

clc

// Variable Declaration

al = 1000 //(a) unit less
variable

a2 = 10000 //(a) unit less
variable

b1 = 0.00001 //(b) unit less
variable

b2 = 100 //(b) unit less
variable

17
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// Calculation

//(a)

a = alxa2 //multiplication
function

/] (b)

b = blxb2 //multiplication
function

// Results

printf (" (a) %d"7 \n”,a/1000000)
printf (" (b) %d —3" ,b%*10000)

Scilab code Exa 1.4 Example 4

//Chapter 1, Example 1.4
clc
// Variable Declaration
al = 100000 //(a) unit less
variable
a2 = 100 //(a) unit less
variable
bl = 1000 //(b) unit less
variable
b2 = 0.0001 //(b) unit less
variable

//Calculation

//(a)

a = al/a2 //Division function
//(b)

b = bl/b2 //Division function
// Results

printf (”(a) %d"3 \n”,a/100)
printf (" (b) %d"7”,b/1000000)

18
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Scilab code Exa 1.5 Example 5

//Chapter 1, Example 1.5

clc

// Variable Declaration

al = 100 //(a) unit less
variable

bl = 1000 //(b) unit less
variable

cl = 0.01 //(c) unit less
variable

Calculation

(a)

= al"4 //multiplication
function

//(b)

b = bl1"-2 //multiplication

function

//
//

13
14

15
16
17
18

//(c)
c = cl1°-3
function

// Results

//multiplication

printf (7 (a) %d"8 \n”,a/10000000)

printf (7 (b)

%d"—6 \n” ,b*x10000000)

printf (" (c) %d"6” ,round(c/100000))

Scilab code Exa 1.6 Example 6
//Chapter 1, Example 1.6
clc

//Variable Declaration

19
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al = 6300
variable
a2 = 75000
variable
bl = 0.00096
variable
b2 = 0.000086
variable

//Calculation
//(a)

a = al + a2

//(b)

b = bl - b2

// Results

printf (" (a) %.1f x 10°3 \n”

//(a) unit less
//(a)
//(b)

//(b)

unit less

unit less

unit less

//addition function
//subtraction function

,a/1000)

printf (" (b) %.1f x 10°—5”,b*100000)

Scilab code Exa 1.7 Example 7

//Chapter 1, Example 1.7
clc
// Variable Declaration
al = 0.0002
variable
a2 = 0.000007
variable
bl = 340000
variable
b2 = 0.00061
variable

// Calculation

//(a)

a = alx*xa?2

20
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//(b)
b = bl*b2
function

// Results

//multiplication

printf (”(a) %d x 10°—10 \n”,a*x10000000000)

printf (" (b) %.1£f7,b)

Scilab code Exa 1.8 Example 8

//Chapter 1, Example 1.8
clc
// Variable Declaration
al = 0.00047
variable
a2 = 0.002
variable
bl = 690000
variable
b2 = 0.00000013
variable

// Calculation

//(a)
a = al/a2
//(b)

b = bl/b2
// Results

//(a) unit
//(a)
//(b)

//(b)

unit
unit

unit

//division

//division

printf (" (a) %.1f x 10°—2 \n”,ax100)
printf (" (b) %.2f x 107127 ,b/1000000000000)

less

less

less

less

function

function

Scilab code Exa 1.9 Example 9

21
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//Chapter 1, Example 1.9

clc

// Variable Declaration

al = 0.00003 //(a) unit less
variable

bl = 90800000 //(b) unit less
variable

//Calculation

//(a)

a = alx*xx3 //multiplication
function

//(b)

b = blxx2 //multiplication
function

// Results

printf (" (a) %d x 10" —15\n" ,a*10**15)
printf (" (b) %.4f x 107147 ,b/10%x%*14)

Scilab code Exa 1.10 Example 10

//Chapter 1, Example 1.10

clc

// Variable Declaration

a = 1000000 //in ohms

b = 1000000 //in meters
c = 0.0001 //in second
d = 0.000001 //in farad
// Results

printf (" (a) %d x 1076 ohms = %d megaohm \n”,a/10**6,
a/10%%6)

printf (" (b) %d x 10°3 meters = %d kilometers \n”,b
/10%%4 ,b/10%%4)

printf (" (c) %.1f x 10—3 second = %.1f millisecond \n

22
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7 ,c*x1000,c*x10%%*3)

printf (?(d) %d x 10—6 farad = %d microfarad”,d

*10%%6 ,d*x10%x*6)

Scilab code Exa 1.11 Example 11

//Chapter 1, Example 1.11

clc

// Variable Declaration

a = 41200 //in

b = 0.00956 //in

c = 0.000768 //in

d1 = 8400 //in

d2 = 0.06 //in

el = 0.0003 //in
//Calculation

d = d1/d2 //in

e = el”4 //in sec

// Results

printf (" (a) %.1f km \n”
printf (7 (b) %.2f mJ \n”
printf (" (c) %d us \n”,c*x10**6)
printf (" (d) %d km \n”,d/1000)
printf (" (e) %.4f ps”,ex10%%12)

meter
Joule
sec
meter
meter
sec

meter

,a/1000)
,b*x1000)

Scilab code Exa 1.12 Example 12

//Chapter 1, Example 1.12

clc
//Variable Declaration
a = 20%10°3

//frequency in hertz

23
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0.01 //timeperiod in millisec
0.002 //in Km

C

//Results

printf (" (a) %.2f MHz \n”,a/10%*6)
printf (7 (b) %d us \n” ,b*x10%*3)
printf (" (c) %d mm”,c*10%*6)

Scilab code Exa 1.13 Example 13

//Chapter 1, Example 1.13

clc

//Variable Declaration

al = 6.8 //time in minutes

a2 = 60 //60second in 1 minute

bl = 0.24 //measurement in meter

b2 = 100 //100centimeter in 1 meter

// Calculation

a = alx*xa?2
b = blxb2
//Results

printf (" (a) %d s \n”,a)
printf (" (b) %d cm”,b)

Scilab code Exa 1.14 Example 14

//Chapter 1, Example 1.14

clc

// Variable Declaration

al = 0.5 //half day

a2 = 24 //24hours in lday

24
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a3 = 60 //60minutes in lhour
bl =2.2 //yards

b2 = 3 //3ft in 1 yard

b3 = 12 //12inches in 1ft

b4 = 39.37 //in inches

// Calculation
a = al*xa2x*al3
b = (bl*b2%*b3) /b4

// Results
printf (”(a) %d min \n”,a)
printf (" (b) %.3f m”,b)

Scilab code Exa 1.15 Example 15

//Chapter 1, Example 1.15

clc

// Variable Declaration

al =100 //in kilometers
a2 = 1000 //in meters

a3 = 39.37 //in inches

ad = 12 //in inches

a5 = 5280 //in ft

bl = 60 //in minutes

b2 = 4 //in hours

// Calculation
a = (al*a2*a3)/(adx*ab)
b = bl/b2

// Results
printf (" (a) %.2f mi/h \n”,a)
printf (7 (b) %d mi/h”,b)
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Scilab code Exa 1.16 Example 16

//Chapter 1, Example 1.16
clc

// Variable Declaration

al = 9

a2 = 3
cl = 3
c2 =9
c3 = 4
di = 1/4
d2 = 1/6
d3 = 2/3

// Calculation

a = sqrt(al/a?2)
b = (cl+c2)/c3
c = d1+d2+d3

// Results

printf (" (a) %.2f \n”,a)
printf (" (b) %.d \n”,b)
printf (" (c¢) %.2f 7,c)
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Chapter 2

Current and Voltage

Scilab code Exa 2.1 Example 1

//Chapter 2, Example 2.1

clc

//Variable Declaration

q = 0.16 //charge in coulomb (C)
t = 64x10°-3 //time in second (sec)

// Calculation
I =q/t //current in ampere (A)

// Results
printf ("I = %.2f A \n”,I)

Scilab code Exa 2.2 Example 2

//Chapter 2, Example 2.2

clc
//Variable Declaration
Q = 641%10°-3 //charge in coulomb
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I = 5%x10°-3 //current in ampere
// Calculation

t = Q/I //time in seconds
// Results

printf ("t = %.3f s”7,t/100)

Scilab code Exa 2.3 Example 3

//Chapter 2, Example 2.3

clc

// Variable Declaration

W = 60 //in joule

Q = 20 //in coulomb
// Calculation

vV = Ww/Q //ans in volt
// Results

printf ("V = %d V7 ,V)

Scilab code Exa 2.4 Example 4

//Chapter 2, Example 2.4

clc

// Variable Declaration

Q = 50%10°-6 //charge in coulomb
V=26 //in volt

// Calculation
W o= Q*V //in microsec joule

// Results
printf "W = %d uJ” ,W*1076)
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Scilab code Exa 2.5 Example 5

//Chapter 2, Example 2.5

clc

// Variable Declaration

a = 450%10°-3 //current in millampere

b = 600*%10°-3 //current in millampere

d = 45 //temperature in degree from

m

60

graph 2.18.b

//unit time in sec

//Calculation

life

(a/b)*m //life in minutes

// Results
printf ("a. Life = %.d min \n”,life)
printf (”b. High temperature = %d degreeC”,d)
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Chapter 3

Resistance

Scilab code Exa 3.1 Example 1

//Chapter 3, Example 3.1

clc

//Variable Declaration

p = 10.37 //in CM.ohm/ ft

1 = 100 //length in ft

a = 400 //area in CM
//Calculation

R = p*xl/a //resistance in ohm
// Results

printf ("R = %.2f ohm” ,R)

Scilab code Exa 3.2 Example 3

//Chapter 3, Example 3.3
clc
//Variable Declaration
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p = 10.37
1 =23
a = 3.185%1076

//Calculation
R = pxl/a

// Results

//in CM.ohm/ ft
//length in ft
//area in cm

//resistance in ohm

printf ("R = %.3f x 10°—6 ohm” ,R*10°6)

Scilab code Exa 3.3 Example 3

//Chapter 3, Example 3.3
clc
//Variable Declaration

p = 10.37
1 =23
a = 3.185%1076

// Calculation
R = pxl/a

// Results

//in CM.ohm/ ft
//length in ft

//area in cm

//resistance in ohm

printf ("R = %.3f x 10°—6 ohm” ,R*10°6)

Scilab code Exa 3.4 Example 4

//Chapter 3, Example 3.4
clc

//Variable Declaration
1 = 650

o 0.6282

L 1000

//in ft
// in ohm

//in ft
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// Calculation
R = 1xo/L //resistance in ohm

// Results
printf ("R = %.3f ohm” ,R)

Scilab code Exa 3.5 Example 5

//Chapter 3, Example 3.5

clc

// Variable Declaration

A = 6529.9 //area in cm

// Calculation
d = sqrt(6529.9) /1000 //answer in inch

// Results
printf ("d = %.4f in”,d)

Scilab code Exa 3.6 Example 6

//Chapter 3, Example 3.6

clc

// Variable Declaration

p = 10.37 //in CM.ohm/ ft
1 = 100 //length in ft
r = 0.025 //in ohm

// Calculation

A = pxl/r //in CM

// Results

printf ("A = %d cm” ,A)
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Scilab code Exa 3.7 Example 7

//Chapter 3, Example 3.7

clc
// Variable Declaration
1 = 3048

d = 0.032

r = 1.723%10"-6
p = 3.14

rli = 10.37

11 = 100

a = 159.79

// Calculation
A = (p*xd~2)/4
R = (r*x1)/A

R1 = (r1x1l1)/a
// Results

// in cm
//in cm
//in ohm.cm

//in cm.ohm/ ft
//in ft

//in cm

//resistance in ohm
//resistance in ohm

printf ("R = %.1f ohm \n”,R)
printf ("R = %.1f ohm” ,R1)

Scilab code Exa 3.8 Example 8

//Chapter 3, Example 3.8

clc

// Variable Declaration
r = 100

1 =20.6

w = 0.3

// Calculation

//sheet resistance
//length in cm
//in cm

33

in ohm



10
11
12

© 00 J O U b W N+~

— = = =
w N = O

© 00 J O U i W N

—
)

R = (rx1l)/w //resistance in ohm

// Results
printf ("R = %d ohm” ,R)

Scilab code Exa 3.9 Example 9

//Chapter 3, Example 3.9

clc

// Variable Declaration

r = 50 //copper wire in ohm
tl = 334.5 //in degree celsius
t2 = 254.5 //in degree celsius

// Calculation
R = (r*t1)/t2 //in ohm

// Results
printf ("R = %.2f ohm” ,R)

Scilab code Exa 3.10 Example 10

//Chapter 3, Example 3.10

clc

//Variable Declaration

r = 30 //copper wire in ohm
tl = 194.5 //in degree celsius
t2 = 234.5 //in degree celsius

//Calculation
R = (r*xtl)/t2 //in ohm
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// Results
printf ("R2 = %.2f ohm” ,R)

Scilab code Exa 3.11 Example 11

//Chapter 3, Example 3.11

clc

//Variable Declaration

ri = 120%10°-3 //in milliohm

tl = 256 //in degree celsius
r2 = 100%10°-3 //in milliohm

t2 = 236 //in degree celsius
//Calculation

T = ri*(t1/r2)-t2 //in degree celsius
// Results

printf ("T2 = %.1f C”,T)

Scilab code Exa 3.12 Example 12

//Chapter 3, Example 3.12

clc

// Variable Declaration

r =1000 //in ohm

p = 2500

tl = 60 //in degree celsius
t2 = 20 //in degree celsius
a = 1076

// Calculation
D = (r/a)*p*x(tl1-t2)
R = r+D //resistance in ohm

// Results
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printf ("R = %d ohm” ,R)

Scilab code Exa 3.14 Example 14

//Chapter 3, Example 3.14
clc

//Variable Declaration

a = 0.7

b =1.4

// Calculation
Gn = a/b

// Results
printf ("Gn = %.1{Gi”,Gn)
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Chapter 4

Ohms Law Power and Energy

Scilab code Exa 4.1 Example 4

//Chapter 4, Example 4.1

clc

//Variable Declaration

E =09 //battery in volt
R = 2.2 //resistor in ohm

//Calculation

I = E/R //current in ampere

//Results
printf ("1 = %.2f A”,I)

Scilab code Exa 4.2 Example 2
//Chapter 4, Example 4.2

clc
//Variable Declaration
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= 120 //applied voltage
I = 500%x10"-3 //current in ampere
//Calculation
R = E/I //in ohm
// Results
printf ("R = %d ohm” ,R)
Scilab code Exa 4.3 Example 3
//Chapter 4, Example 4.3
clc
//Variable Declaration
vV = 16 //voltage
R = 2x1073 //in ohm

//Calculation
I = V/R

// Results

//in miliampere

printf ("I = %d mA” ,I*x1000)

Scilab code Exa 4.4 Example 4

//Chapter 4, Example 4.4

clc

//Variable Declaration
I = 1.5

R = 80

// Calculation
E = Ix*R

38
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// Results
printf ("E = %d V” ,E)

Scilab code Exa 4.5 Example 5

//Chapter 4, Example 4.5

clc

//Variable Declaration

Vi = 6 //in volts

I1 = 3%10°-3 //in miliampere
V2 = 2 //in volts

I2 = 1*10°-3 //in miliampere
// Calculation

Rdc = V1/I1 //in kiloohm

R = V2/1I2 //in kiloohm

// Results

printf ("Rde = %d kohm \n” ,Rdc/10°3)
printf ("R = %d kohm” ,R/10°3)

Scilab code Exa 4.6 Example 6

//Chapter 4, Example 4.6

clc

// Variable Declaration

vV = 120 //in volts
I =25 //in ampere

// Calculation
P = VxI //power in kwatt

// Results
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printf ("P = %.1f kW’ ,P/10°3)

Scilab code Exa 4.7 Example 7

//Chapter 4, Example 4.7

clc

//Variable Declaration

I =4 //in ampere
R =5 //in ohm

// Calculation

P = (I*I)*R //power in watt

// Results
printf ("P = %d W’ ,P)

Scilab code Exa 4.8 Example 8

//Chapter 4, Example 4.8

clc

//Variable Declaration

I = 0.625 //in ampere
vV = 120 //in volts

//Calculation

P = V*I //power in watt
R = V/I //in ohm
// Results

printf ("P = %d W \n”,P)
printf ("R = %d ohm” ,R)
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Scilab code Exa 4.9 Example 9

//Chapter 4, Example 4.9

clc

// Variable Declaration
P = 20%x10"-3

R = 5x1073

// Calculation
I = sqrt(P/R)

// Results

//power in watt
//in ohm

//current in miliampere

printf ("I = %d mA” ,I*x1000)

Scilab code Exa 4.10 Example 10

//Chapter 4, Example 4.10

clc

// Variable Declaration
pl = 1492

n = 0.75

E = 220

// Calculation

Pi = pl/n
I = Pi/E
// Results

printf ("Pi = %.2f W \n”
printf ("I = %.2f A”,I)

//output power
//efficiency
//applied voltage

//inputpower in watt
//current in ampere

,Pi)
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Scilab code Exa 4.11 Example 11

//Chapter 4, Example 4.11

clc

// Variable Declaration

n = 0.80 //efficiency

a2 = 120 //in volts

a3 = 8 //in ampere

bl =1 //motor in horsepower
b2 = 746 //power in watt
//Calculation

Po = n*a2*a3 //output power
I = Pox(b1l/b2) //in horsepower
// Results

printf ("H = %.3f hp”,I)

Scilab code Exa 4.12 Example 12

//Chapter 4, Example 4.12

clc

//Variable Declaration

n = 0.85 //efficiency

Wi = 50 //applied energy

// Calculation
Wo = n*Wi //output energy

// Results
printf ("Wo = %.1f J”,Wo)
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Scilab code Exa 4.13 Example 13

//Chapter 4, Example 4.13

clc

//Variable Declaration

nl = 0.90 //efficiencyl
n2 = 0.85 //efficiency?2
n3 = 0.95 //efficiency3

//Calculation
nT = nl*n2%*n3 //efficiency in percentage

// Results
printf ("nT = %.1{ percentage” ,nT*100)

Scilab code Exa 4.14 Example 14

//Chapter 4, Example 4.14

clc

//Variable Declaration

nl = 0.40 //efficiencyl
n2 = 0.85 //efficiency?2
n3 = 0.95 //efficiency3

// Calculation
nT = nl*n2+*n3 //efficiency in percentage

// Results
printf ("nT = %.1{ percentage” ,nT*100)

Scilab code Exa 4.15 Example 15
//Chapter 4, Example 4.15
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clc

// Variable Declaration
cost = 9

rl = 5360%10°3

r2 = 4650%10°3

// Calculation
R = rl1-r2
M = R*(cost/1073)

// Results

//in kWh

//pervious reading

//used
//in dollar

printf ("M = %.2f dollar” ,M/100)

Scilab code Exa 4.16 Example 16

//Chapter 4, Example 4.16

clc

// Variable Declaration
al = 60

a2 = 24

a3 = 365

//Calculation
Pt = al*a2x*ad
W = Pt/1000

// Results

printf ("W = %.2f kWh” ,W)

//bulb in watt
//hours per day

// days

//power in Wh
//energy in kWh

Scilab code Exa 4.17 Example 17

//Chapter 4, Example 4.17

clc
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//Variable Declaration

4%x10°3
205

pl
p2

//Calculation
Pt = p1x1000
W = Pt/p2
// Results

//energy in kWh
//power in watt

//power in watt

// in h

printf W = %.2f h”,W/1000)

Scilab code Exa 4.18 Example 18

//Chapter 4, Example 4.18

//Variable Declaration

clc

pl = 5
p2 = 746
p3 = 2

c =9

// Calculation
Pt = pl*xp2x*p3
W = Pt/1000
cost = Wx*c

// Results

//motor in horsepower
//in W/hp

//in h

//in euro/kWh

//power
//in kWh

//unit

printf (" Cost = %.2f unit”,cost)

Scilab code Exa 4.19 Example 19

//Chapter 4, Example 4.19

clc

//Variable Declaration
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wl = 1200 //toaster in watt

w2 = 50 //bulbs in watt

w3 = 400 //washing machine in watt
w4 = 4800 //electric clothes in watt
c =9 //cost in unit /kWh

// Calculation
W = ((w1*0.5)+(6*w2*4)+(w3*0.75)+(w4x0.33))/1000
//energy in kWh

cost = Wxc //in euro

// Results
printf (" Cost = %.1f unit”,cost)
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clc
//Variable Declaration
ri = 2

r2 =1
r3 =5
E = 20

// Calculation

rt = rl+r2+r3
I = E/rt

Vi = Ixri

V2 = Ix*r2

V3 = Ix*r3

P1 = V1xI

P2 = IxIx*r2

P3 = V3%xV3/r3
Pdell = ExI
Pdel = P1+P2+P3

//resistancel
//resistance?
//resistance3

//supply voltage

//total resistance

//current

//voltagel

//voltage?2

//voltage3

//powerl

//power2

//power3
//power delivered by source
//Total power
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// Results

printf ("a. RT = %d ohm \n”,rt)

printf ("b. Is = %.1f A \n”,I)

printf ("c. V1 = %d V\n”,V1)

printf(” V2 =%.1f V \n”,vV2)

printf(” V3 =%.1f V \n”,V3)

printf ("d. P1 = %.1f W \n”,P1)

printf (7 P2 = %.2f W \n”,P2)

printf (7 P3 = %.2f W \n”,P3)

printf ("e. Pdel = %d W \n” ,Pdell)

printf (7 %d W = %d W (checks) \n”,Pdell,Pdel)

Scilab code Exa 5.2 Example 2

//Chapter 5, Example 5.2

clc
//Variable Declaration
N =3

R1 =7

R2 = 4

E = 50

// Calculation
Rt = N*xR1+R2
I = E/Rt

V2 = Ix*R2

// Results

//number of resistance
//resistancel
//resistance?2

//supply voltage

//total resistance
//current in ampere
//voltage?2

printf ("RT = %d ohm \n” ,Rt)

printf ("I =

%d A \n”,I)

printf ("V2 = %d V”,V2)

Scilab code Exa 5.3 Example 3

//Chapter 5, Example 5.3
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clc
//Variable Declaration

Rt = 12%10°3 //total resistance
R2 = 4%10°3 //resistance?2

R3 = 6%10°3 //resistance3

I = 6%x10°-3 //current in ampere
// Calculation

R1 = Rt-(R2+R3) //resistancel

E = IxRt //voltage

// Results

printf ("R1 = %d kohm \n” ,R1/10°3)
printf ("E = %d V” ,E)

Scilab code Exa 5.4 Example 4

//Chapter 5, Example 5.4

clc

// Variable Declaration

el = 16 //supply voltagel
v2 = 4.2 //voltage?2

e2 = 9 //supply voltage2
e = 32 //supply voltage
v = 12 //voltage

v3 = 6 //voltage of R2

v4d =14 //voltage of R3

//Calculation

vl = el-v2-e2 //voltagel

VX = e-v //unknown voltage
vx = v3+v4 //unknown voltage
// Results

printf ("V1 = %.1f V \n”,v1)
printf ("Vx = %d V \n”,vx)
printf ("Vx = %d V”,vx)
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Scilab code Exa

//Chapter 5,

clc

5.5 Example 5

Example 5.5

//Variable Declaration

el = 25

e2 = 15

e3 = 20
//Calculation
vl = el+e2

v2 = -e3
//Results
printf ("V1 =
printf ("V2 =

%d V \n” ,v1)
%d V7 ,v2)

//supply voltagel
//supply voltage2
//supply voltage3

//voltagel
//voltage?2

Scilab code Exa

//Chapter 5,

clc

5.6 Example 6

Example 5.6

// Variable Declaration

vl = 60

v2 = 40

v3 = 30

vd = -6

vb = 14

ve = 2
//Calculation
va = v1+v3-v2
vb = v4-v5+v6
//Results
printf ("Vx =
printf ("Vx =

%d V \n” ,va)
%d V \n” ,vb)

//supply voltage
//voltagel
//voltage?2
//voltagel
//supply voltage
//voltage?2

//unknown voltage
//unknown voltage
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Scilab code Exa 5.7 Example 7

//Chapter 5, Example 5.7
clc

// Variable Declaration
rl1 = 4

r2 = 6

// Calculation

//resistorl
//resistor2
//supply voltage

rt = ri+r2 //total resistance
i = e/rt //current

vl = ixri //voltagel

v2 = i*r2 //voltage?2

p4 = vixvi/ri1 //power of RI1

p6 = (i*i)*r2 //power of R2

pe = exi //power of source
pel = p4+p6 //Total power

SV = v1+v2 //Total voltage
// Results

printf ("a. Rt = %d ohm \n”,rt)

printf ("b. I = %d A \n”,i)

printf("c. V1 = %d V \n”,v1)

printf (7 V2 = %d V \n”,v2)

printf ("d. P4 = %d W \n”,p4)

printf (7 P6 = %d W \n” ,p6)

printf ("e. Pe = %d W \n”,pe)

printf (7 %d W = %d W (checks)\n” ,pe,pel)
printf("f. %d V = %d V (checks)”,e,sv)

Scilab code Exa 5.8 Example 8
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//Chapter 5, Example 5.8
clc
//Variable Declaration

e = 54 //supply voltage
vi = 18 //voltagel

v3 = 15 //voltage3

r2 =7 //resistance?2

// Calculation

v2 = e-v1-v3 //voltage?2

i = v2/r2 //current in ampere
ri = vi/i //resistancel

r3 = v3/i //resistance3

// Results

printf ("a. V2 = %d V \n”,v2)

printf ("b. I = %d A \n”,i)

printf ("c. Rl = %d ohm \n”,r1)

printf (7 R3 = %d ohm \n”,r3)

Scilab code Exa 5.9 Exampl 9

//Chapter 5, Example 5.9
clc

// Variable Declaration
rl1 = 4

r2 =17

e =

o
N W
N
[¢ 203
o

//Calculation

rt = 2*xrl+r?2
i = e/rt
v = i*xr2
// Results

//resistancel
//resistance?2

//supply voltage
//current in ampere

//total resistance
//current in ampere

//voltage of R2
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printf ("I = %.1f A \n”,1)
printf (" V7ohm

%.1f V \n”

, V)

Scilab code Exa 5.10 Example 10

//Chapter 5, Example 5.10
clc
//Variable Declaration

rl = 20
e = 64
r2 = 60

//Calculation

rt = ri+r2
vl = rixe/rt
// Results

printf ("V1 = %d V”,v1)

//resistorl

//supply voltage
//resistor2

//total resistance
//voltagel

Scilab code Exa 5.11 Example 11

//Chapter 5, Example 5.11
clc
//Variable Declaration

rl = 2000
r2 = 5000
r3 = 8000
e = 45

// Calculation

rt = rl+r2+r3
vl = rlxe/rt
v3 = r3%xe/rt

//resistancel
//resistance?2
//resistance3

//supply voltage

//total resistance
//voltagel
//voltage3
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// Results
printf ("V1 = %d V \n”,v1)
printf (V2 %d V” ,v3)

Scilab code Exa 5.12 Example 12

//Chapter 5, Example 5.12
clc
//Variable Declaration

rl = 2000
r2 = 5000
r3 = 8000
e = 45

// Calculation

//resistancel
//resistance?2
//resistance3

//supply voltage

rt = ri+r2+r3 //Total resistance

r = ri+r2 //resistance of Rl or R2
v = r*xe/rt //volage

// Results

printf ("V = %d V7 ,v)

Scilab code Exa 5.13 Example 13

//Chapter 5, Example 5.13
clc

// Variable Declaration

e = 20

i = 4%x10"-3

r2 = 1000

// Calculation
rl = 4x*r2

o4

//supply voltage
//current
//resistance?2

//resistancel
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// Results
printf ("R2 = %d Kohm \n”,r2/1000)
printf ("R1 = %d kohm” ,r1/1073)

Scilab code Exa 5.14 Example 14

//Chapter 5, Example 5.14
clc
//Variable Declaration

va = 16 //voltage Va
vb = 20 //voltage Vb
// Calculation

vab = va-vb //voltage Vab
// Results

printf ("Vab = %d V”,vab)

Scilab code Exa 5.15 Example 15

//Chapter 5, Example 5.15
clc
//Variable Declaration

vab = 5 //voltage Vab
vb = 4 //voltage Vb
// Calculation

va = vab + vb //voltage Va
// Results

printf ("Va = %d V” ,va)
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Scilab code Exa 5.16 Example 16

//Chapter 5, Example 5.16

clc

// Variable Declaration

va = 20 //voltage Va
vb = -15 //voltage Vb

//Calculation
vab = va-vb //voltage Vab

// Results
printf ("Vab = %d V” ,vab)

Scilab code Exa 5.17 Example 17

//Chapter 5, Example 5.17

clc

// Variable Declaration

el = 10 //supply voltagel
vi = 4 //voltagel

e2 = 20 //supply voltage2
va = 10 //voltage Va
//Calculation

vb = el-vl //voltage Vb

vc = vb-e2 //voltage Vc

vac = va-vc //voltage Vac
//Results

printf ("Vb = %d V \n”,vb)
printf ("Ve = %d V \n”,vc)
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printf ("Vac = %d V \n” ,vac)

Scilab code Exa 5.18 Example 18

//Chapter 5, Example 5.18
clc
//Variable Declaration
r2 = 25
rl = 20
el = -19
e2 = 35
//Calculation
r = ri+r2
ohm
e = e2-el
in V
i = e/r
vab = 1ix*xr2
vchb = -ixril
ve = el

// Results

printf ("Vab = %d V \n”,vab)
printf ("Vecb = %d V \n”,vcb)
printf ("Ve = %d V \n”,vc)

//resistance
//resistance in ohm
//supply voltage in V
//supply voltage in V

//total resistance in
//total supply voltage
//current in ampere A
//in voltage Vab

//in voltage Ved
//in voltage Vc

Scilab code Exa 5.19 Example 19

//Chapter 5, Example 5.19
clc

// Variable Declaration

rl = 4

e = 24

o7

//resistancel
//supply voltage
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r2 = 2 //resistance?2

// Calculation

vl = (rixe)/(ri+r2) //voltagel
v2 = (r2xe)/(ri+r2) //voltage2
// Results

printf ("V1 = %d V \n”,v1)
printf ("V2 = %d V \n”,v2)

Scilab code Exa 5.20 Example 20

//Chapter 5, Example 5.20

clc

// Variable Declaration

rli = 2 //resistorl

e = 10 //supply voltage
r2 = 3 //resistor?2

r3 =5 //resistor3

// Calculation

rt = ri+r2+r3 //total resistance
vab = rilxe/rt //voltage Vab

vb = (r2+r3)*e/rt //voltage Vb

ve = 0 //coltage Ve

vbl = e-vab //voltage Vb

// Results

printf ("a. Vab = +%d V \n”,vab)

printf ("b. Vb = %d V \n”,vb)

printf (7 or Vb = %d V \n”,vb1l)

printf ("c. Ve = ground potential = %d V”,vc)

Scilab code Exa 5.21 Example 21
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//Chapter 5, Example 5.21

clc

// Variable Declaration

vnl = 40 //voltage with no load
il = 77%x10°-3 //load current in ampere
rl = 0.5%x1073 //load resistor in ohm

// Calculation
rint = (vnl/il)-rl //internal resistance in ohm

// Results
printf ("Rint = %.2f ohm” ,rint)

Scilab code Exa 5.22 Example 22

//Chapter 5, Example 5.22

clc

// Variable Declaration

e = 30 //supply voltage

rint = 2 //internal resistance
rl = 13 //load resistance

vnl = 30 //voltage with no load

//Calculation

il = e/(rint+rl) //load current in ampere
vl = vnl-il*rint //load voltage in volts
plost = il*il*rint //power lost in Watt

// Results

printf (V]I = %d V \n”,vl)
printf (" Plost = %d W’ ,plost)
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Scilab code Exa 5.23 Example 23

//Chapter 5, Example 5.23
clc

//Variable Declaration
vnl = 120

vil = 100

//Calculation

vr = ((vnl-vfl)/vfl)=*100
percent
// Results

printf ("VR = %d percent” ,v

//voltage with no load
//voltage with load

//voltage regulation in

r)

Scilab code Exa 5.24 Example 24

//Chapter 5, Example 5.24
clc
//Variable Declaration

rint = 19.48
in ohm
rl = 500

// Calculation
vr = (rint/rl)=*100
in percent

// Results
printf ("VR = %.1f percent”

//internal resistance

resistor in ohm

//load

//voltage regulation

,VT)
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Chapter 6

Parallel Circuits

Scilab code Exa 6.1 Example 1

//Chapter 6, Example 6.1

clc

//Variable Declaration

gl = 1/3 //conductance in seimens
g2 = 1/6 //conductance in seimens

// Calculation

gt = gl+g2 //total conductance in
seimens

rt = 1/gt //resistance in ohm

// Results
printf ("Gt = %.1f S \n”,gt)
printf ("Rt = %d ohm” ,rt)

Scilab code Exa 6.2 Example 2

//Chapter 6, Example 6.2
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clc

// Variable Declaration
gl = 0.5

g2 = 1/10

// Calculation
gt = gl + g2

seimens
rt = 1/gt
// Results

//conductance in seimens

printf ("Gt = %.1f S \n”,gt)
printf ("Rt = %.3f ohm” ,rt)

//conductance in seimens

//total conductance in

//resistance in ohm

Scilab code Exa 6.3 Example 3

//Chapter 6, Example 6.3

clc

// Variable Declaration
rli = 1/2

r2 = 1/4

r3 = 1/5

// Calculation
rt = rl+r2+r3
r = 1/rt

ohm

// Results

printf ("Rt = %.3f ohm” ,r)

//resistance in ohm
//resistance in ohm
//resistance in ohm

//total resistance in

Scilab code Exa 6.4 Example 4
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//Chapter 6, Example 6.4
clc
// Variable Declaration
rl = 12
9
3
2
.10
n2 4
//Calculation
rtl = r1/nl
ohm fig 6.9
rt2 = r2/n2
ohm fig 6.10

(@)

nil
r2

<o

// Results
printf ("a. Rt =
printf ("b. Rt =

//resistor in ohm fig

//number of component
//resistor in ohm fig

//number of component

//total

resistance in

//total resistance in

%d ohm \n”,rt1)
%.1f ohm” ,rt2)

Scilab code Exa 6.5 Example 5

//Chapter 6, Example 6.5
clc

// Variable Declaration
ri = 3

r2 = 6

// Calculation

rt = rixr2/(ri+r2)

// Results
printf ("Rt = %d ohm” ,rt)

//resistor in ohm
//resistor in ohm

//resistance in ohm

Scilab code Exa 6.6 Example 6
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//Chapter 6, Example 6.6

clc

// Variable Declaration

rli = 2

r2 = 4

r3 = 5

// Calculation

rt = 1/((1/r1)+(1/r2)+(1/13))
in ohm

rtl = (ri*r2)/(ri+r2)
parallel

rt2 = (rt1*r3)/(rti1+r3)
parallel

// Results

printf ("Rt = %.3f ohm \n”,rt)

in ohm
in ohm
in ohm

//resistor
//resistor
//resistor

//total resistance

//R1 and R2

//Rtl and R3

printf ("Rt = %.3f ohm \n”,rt2)

Scilab code Exa 6.7 Example 7

//Chapter 6, Example 6.7
clc

//Variable Declaration

r = 6

n =3
r2 =9
rd = 72

//Calculation

rtl = r/n

rt2 = (r2*r4)/(r2+r4)

rt3 = (rti*xrt2)/(rti+rt2)
ohm

64

//resistor in ohm
//number of component
//resistor in ohm
//resistor in ohm

//resistance in ohm
//R2 and R4 parallel
//total resistance in
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// Results
printf ("Rt = %.1f ohm” ,rt3)

Scilab code Exa 6.8 Example 8

//Chapter 6, Example 6.8
clc
//Variable Declaration

rt = 9000 //total resistance in
ohm
rl = 12000 //resistor in ohm

// Calculation
r2 = (rt*xrl)/(ri-rt) //required
ohm

// Results
printf ("R2 = %d kohm” ,r2/10"3)

resistor 1in

Scilab code Exa 6.9 Example 9

//Chapter 6, Example 6.9
clc
// Variable Declaration

rt = 16000 //total resistance in

ohm
r = 1.75

//Calculation
rl = r*rt //required
in ohm

65
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// Results

printf ("R1 = %d kohm” ,r1/10"3)

Scilab code Exa 6.10 Example 10

//Chapter 6, Example 6.10
clc
// Variable Declaration

rl = 30

fig 6.18
r2 = 30

fig 6.18
r3 = 30

fig 6.19
r4 = 1000

fig 6.19
r5 = 0.1

fig 6.20

//Calculation

rt = (ri1*xr2)/(ri+r2)
resistance in ohm

rtl = (rt*xr3)/(rt+r3)
resistance in ohm

rt2 = (rt*r4)/(rt+r4)
resistance in ohm

//resistance in ohm
//resistance in ohm
//resistance in ohm
in ohm

//resistance

//resistance in ohm

//total
//total
//total

//total

rt3 = (rt*r5)/(rt+rb)

resistance in ohm
//Results
printf ("a. Rt = %d ohm \n”,rt)
printf ("b. Rt = %d ohm \n”,rt1)
printf ("c. Rt = %.3f ohm \n”,rt2)
printf ("d. Rt = %.3f ohm”,rt3)
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Scilab code Exa 6.11 Example 11

//Chapter 6, Example 6.11

clc

//Variable Declaration

rli = 9
r2 = 18
e = 27

// Calculation

rt =
in ohm

(ri*xr2)/(ri+r2)

is =

il

e/rt
ampere

= e/ril
i2 e/r2
isl =
pl = exil
watt
p2 = exi2
watt
ps = exis
watt
psl =
watt

// Results

printf ("a.
printf ("b.
printf ("c.

printf (7
printf (”

printf ("d.

printf (”

11+12

pl+p2

Rt = %d ohm \n”,rt)
Is =%.1f A \n”,is)
I1 =% A \n”,i1)

12 = %.1f A \n”,i2)
%.11
Pl = %d W \n” ,p1)

12 =%.1f W \n”,p2)

67

//resistance in ohm
//resistance in ohm

//voltage supply

//total resistance
//source current in
//current in ampere
//current in ampere
//applying KCL
//power of Rl in

//power of R2 in
//power supply in

//power supply in

A=%.1f A \n”,isl,is)
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printf ("e. Ps = %.1f W \n”,ps)
printf (7 Ps = %.1f W \n”,ps1)

Scilab code Exa 6.12 Example 12

//Chapter 6, Example 6.12

clc

// Variable Declaration

ri = 10 //resistance in ohm

r2 = 20 //resistance in ohm

rt = 4 //total resistance in
ohm

i1 = 4 //current of Rl in
ampere

// Calculation
r = (1/rt)-(1/r1)-(1/r2)

r3 = (1/r) //resistance in
ohm

e = ilxri //supply voltage

is = e/rt //source current
in ampere

i2 = e/r2 //current of R2
in ampere

p2 = i2*i2*r2 //power of R2 in
watt

// Results

printf ("a. R3 = %d ohm \n”,r3)
printf ("b. E = %d V \n”,e)
printf ("c. Is = %d A \n”,is)
printf ("d. 12 = %d A \n”,i2)
printf ("e. P2 = %d W ,p2)
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Scilab code Exa 6.13 Example 13

//Chapter 6, Example 6.13

clc

// Variable Declaration

i1 = 2 //current in
i2 = 3 //current in
i5 = 1 //current in
//Calculation

i3 = i1+i2 //current in
i4 = i3+i5 //current in
//Results

printf ("a: I3 = %d A \n”,i3)
printf ("b: 14 = %d A”,i4)

ampere
ampere
ampere

ampere
ampere

Scilab code Exa 6.14 Example 14

//Chapter 6, Example 6.14
clc
// Variable Declaration
i=25

ampere
i2 = 4

ampere

// Calculation

il = i-1i2
ampere

i3 = il

id = i2

69

//entering current in

//leaving current in

//applying KCL,

// in ampere
// in ampere
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ib =

i3+i4
ampere
// Results
printf (" I1
printf (713
printf (714
printf (" 15

= %d A \n”,i1)

%d A \n”,i3)
%d A \n”,i4)

= %d A”,i5)

//applying KCL, in

Scilab code Exa 6.15 Example 15

//Chapter 6, Example 6.15

clc

//Variable Declaration

il =
i2 =
i4 =

//Calculation
il+i2
i3-i4
// Results

printf (713
printf (" 15

i3 =
i5 =

4
3
1

= %d A \n”,i3)
= %d A”,ib)

//current in
//current in
//current in

//curremt in
//current in

ampere
ampere
ampere

ampere
ampere

Scilab code Exa 6.16 Example 16

//Chapter 6, Example 6.16

clc

//Variable Declaration

il =
i2 =
ib =

10
12
8

70

//current in ampere
//current in ampere
in ampere

//current
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// Calculation

i7 = 11

i3 = i2-it //current in ampere
i4 = i2-1i5 //current in ampere
i6 = i4-1i3 //current in ampere
i71 = i5+i6 //current in ampere
// Results

printf ("I17 = %d A \n”,1i7)
printf ("I3 = %d A \n”,i3)
printf ("I4 = %d A \n”,i4)
printf (16 = %d A \n”,i6)
printf (" %d A = %d A \n”,1i7,1i71)

Scilab code Exa 6.17 Example 17

//Chapter 6, Example 6.17

clc

// Variable Declaration

r1 = 4000 //resistance

is = 6 //source current in
ampere

r2 = 8000 //resistance in ohm

// Calculation
i2 = (ri1xis)/(ri1+r2) //current in ampere

// Results
printf (712 = %d A”,i2)

Scilab code Exa 6.18 Example 18

//Chapter 6, Example 6.18
clc
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//Variable Declaration

rlt = 6 //resistance in ohm
r2 = 24 //resistance in ohm
r3 = 48 //resistance in ohm
i = 42%10°-3 //current in ampere

// Calculation
r = (1/r1)+(1/r2)+(1/r3)

rt = 1/r //total resistance in
ohm

il = (rt*i)/r1 //current in ampere

r4 = (r2*xr3)/(r2+r3) //resistance in ohm

i11 = (ré4x*i)/(r4+r1) //current in ampere

// Results

printf (711 = %.2f mA \n”,i1%1000)
printf ("I11 = %.2f mA”,111%1000)

Scilab code Exa 6.19 Example 19

//Chapter 6, Example 6.19

clc

// Variable Declaration

rt = 2 //resistance in ohm
r2 = 4 //resistance in ohm
i = 12 //current in ampere

// Calculation

i1 = (r2*i)/(ri+r2) //current in ampere

i2 = i-it //current in ampere
i21 = (ri*i)/(ri+r2) //current in ampere
i3 = i //current in ampere
131 = i1+i2 //current in ampere
// Results
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printf ("I1 = %d A \n”,1i1)
printf ("12 = %d A \n”,1i2)
printf (712 = %d A \n”,i21)
printf ("I3 = %d A \n”,i3)
printf ("I3 = %d A \n”,i31)

Scilab code Exa 6.20 Example 20

//Chapter 6, Example 6.20

clc

// Variable Declaration

r2 =7 //resistance in ohm
i = 27%10"-3 //current in ampere
il = 21%10°-3 //current in ampere
//Calculation

rl = (r2x(i-i1))/i1 //resistance in ohm
i2 = i-i1 //current in ampere
v2 = 12%*r2 //voltage in volt
vi = v2 //voltage in volt
ri1 = vi/it //resistance in ohm
// Results

printf ("R1 = %.f ohm \n”,r1)
printf ("R1 = %.f ohm” ,r11)

Scilab code Exa 6.21 Example 21

//Chapter 6, Example 6.21

clc

// Variable Declaration

e = 20 //supply voltage
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// Calculation
vab = e //output Vab

// Results
printf ("Vab = %d V7 ,vab)

Scilab code Exa 6.22 Example 22

//Chapter 6, Example 6.22

clc

//Variable Declaration

el = 10 //supply voltage
e2 = 30 //supply voltage

// Calculation

vab = el //voltage Vab
ved = el-e2 //voltage Ved
// Results

printf ("Vab = %d V \n”,vab)
printf ("Ved = %d V7 ,vcd)

Scilab code Exa 6.23 Example 23

//Chapter 6, Example 6.23

clc

//Variable Declaration

i=0 //current in ampere
r = 15000 //resistance in ohm

// Calculation
v = ix*r //voltage
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// Results
printf ("I = %d A \n”,1)
printf ("V = %d V7 ,v)

Scilab code Exa 6.24 Example 24

//Chapter 6, Example 6.24

clc

// Variable Declaration

e = 18 //supply voltage

rl = 5000 //resistance in ohm

// Calculation

i = e/rl //current in ampere
vV = e //voltage
// Results

printf ("1 = %.1f mA \n”,1i%1000)
printf ("V = %d V7 ,v)

Scilab code Exa 6.25 Example 25

//Chapter 6, Example 6.25

clc

// Variable Declaration

v =0 //voltage

e = 6 //supply voltage

ri = 2 //resistance in ohm

// Calculation
i =e/rl current in ampere
// P

// Results

75



12
13

S UL = W N =

© 00

10

11

12
13
14
15
16

printf ("V = %d V \n”,v)
printf ("I = %d A”,1)

Scilab code Exa 6.26 Example 26

//Chapter 6, Example 6.26
clc

// Variable Declaration

e = 20

r = 1%10°6
rabl = 11%10°6
in ohm

rm = 2x1076

// Calculation

vab = e

vab2 = (rabl*e)/(rabl+r)
divider rule

vab3 = (rmx*e)/(rm+r)
internal resistance

// Results

printf ("a. Vab = %d V \n”,vab)

//supply voltage
//resistance in ohm
//load resistance

//voltage Vab
//Vab by voltage

//Vab for the

printf ("b. Vab = %.2f V \n”,vab2)
printf ("c. Vab = %.2f V \n”,vab3)
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Chapter 7

Series Parallel Networks

Scilab code Exa 7.1 Example 1

//Chapter 7, Example 7.1

clc

//Variable Declaration

rb = 12000

rc = 6000

e = b4

ra = 2000

//Calculation

rbc = (rb*rc)/(rb+rc)
parallel

rt = ra+rbc
resistance in ohm

is = e/rt
ampere

ia = 1is

ib = (rcx*is)/(rb+rc)
divider rule

ic = (rb*xis)/(rb+rc)
divider rule

icl = is-ib
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// Results

printf ("Rbc = %d kohm \n”,rbc/10°3)
printf ("Rt = %d kohm \n” ,rt/10°3)
printf ("Ia = %d mA \n”,1a*1000)
printf ("Ib = %.f mA \n”,ib*1000)
printf ("Ic = %.f mA \n”,ic*1000)
printf ("Ic = %.f mA \n”,ic1%1000)

Scilab code Exa 7.2 Example 2

//Chapter 7, Example 7.2
clc

// Variable Declaration
rl1 = 4

r2 = 4

r3 = 4

r4d = 0.5

r5 = 1.5
= 10

is = 2
ampere

// Calculation
ra = ril
rb (r2*r3)/(r2+r3)

combination of R2 and R3

rc = r4+rb

resistor of R4 and R5
rbc = (rb*rc)/(rb+rc)

of RB and RC in ohms

rt = ra+rbc
ia = 1is

ib = ia/2
ic = ib

in

//current in ampere
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in
in
in
in

ohm
ohm
ohm
ohm
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//current through R1 in

//RA is Rl in ohms
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in ohm

//same current in ampere
//current in ampere
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ir2 = ib/2 //current in ampere
ir3 = ir2 //current in ampere
va = ia*ra //voltage

vb = ib*rb //voltage

ve = vb //voltage

v = e-va-vb //applying KVL

// Results

printf ("Rt = %d ohm \n”,rt)

printf ("Is = %d A \n”,is)

printf ("Ta = %d A \n”,ia)

printf ("Ib = %d A \n”,ib)

printf ("Ir2 = Ir3 = %.1f A \n”,ir2)
printf ("Va = %d V \n” ,va)

printf ("Vb = %d V \n”,vb)

printf ("Ve = %d V \n”,vc)

Scilab code Exa 7.3 Example 3

//Chapter 7, Example 7.3

clc

// Variable Declaration

rl =9 //resistance in ohms
r2 = 6 //resistance in ohms
r3 = 6 //resistance in ohms
rd = r3 //resistance in ohms
r5 = 3 //resistance in ohms
r6 = 3 //resistance in ohms
e = 16.8 //source voltage

//Calculation

ra = (ri*xr2)/(ri+r2) //parallel R1 and R2
in ohms

rb = r3 + ((r4*r5)/(r4+rb)) //resistance in ohms

rc = ré //resistance in ohms
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rt = ra+((rb*rc)/(rb+rc)) //total resistance in

ohms

is = e/rt //current in ampere

ia = is //current in ampere

ib = (rcx*ia)/(rc+rb) //applying the current
divider rule

ic = ia-ib //by KCL, current in
ampere

va = ia*ra //by ohm’s law ,
voltage

vb = ib*rb //by ohm’s law ,
voltage

il = (r2xia)/(r2+ril) //applying the current
divider rule

i2 = ia-it //current in ampere

// Results

printf ("Rt = %.1f ohm \n”,rt-0.1)
printf ("Is = %d A \n”,is+0.1)
printf ("Ia = Is = %d A \n”,ia+0.1)
printf ("Ib = %d A \n”,ib+0.3)
printf ("Ic = %d A \n”,ic)

printf ("Va = %.1f A \n”,va)

printf ("Vb = %d A \n”,vb)

printf ("I1 = %.1f A \n”,i1)

printf (P12 = %.1f A”,i2)

Scilab code Exa 7.4 Example 4

//Chapter 7, Example 7.4

clc

// Variable Declaration

e = 12 //voltage

rd = 8 //resistance in ohms
r2 = 3 //resistance in ohms
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r3 = 6
rl = 4
rc = ril

//Calculation

i4d = e/rd
ampere
rd = (r2*xr3)/(r2+r3)
v2 = (rd*e)/(rd+rc)
divider rule
// Results
printf ("I4 = %.1f A \n”,i4)
printf ("V2 = %d V”,v2)

//resistance in ohms
//resistance in ohms
//resistance in ohms

//current through R4 in

//resistance in ohms
//applying voltage

Scilab code Exa 7.5 Example 5

//Chapter 7, Example 7.5
clc
// Variable Declaration

rl = 6 //resistance in ohms
r2 = 6 //resistance in ohms
r3 = 2 //resistance in ohms
rd = 8 //resistance in ohms
r5 = 12 //resistance in ohms
e = 24 //voltage

// Calculation

r = (r1*xr2)/(ri1+r2)
of R1 and R2

ra = (rxr3)/(r+r3)
combination in ohm

rb = (r4*r5)/(r4+r5)
combination in ohm

rt = ra+rb
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is = e/rt

vl = is*ra

vb = 1is*rb

i4 = v5/r4
through R’B’

i2 = vi1/r2
through R2

// Results

printf ("Rt = %d ohm \n”,rt)
printf ("Is = %d A \n”,is)

printf ("V1 = %.1f V \n”,v1)
printf (V5 = %.1f V \n”,v5)
printf ("I4 = %.1f A \n”,i4)
printf ("I12 = %.1f A \n”,i2)

//current

//voltage across R’A’
//voltage across R’B’
//current in ampere

//current in ampere

Scilab code Exa 7.6 Example 6

//Chapter 7, Example 7.6
clc

// Variable Declaration
rl =5

r2 = 3
r3 = 6
r4 = 2
e = 12

// Calculation

vl = (rix*xe)/(ri+r2)
v3 = (r3*e)/(r3+r4)
vab = v3-vl

voltage
il = vi/r1

amperes
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i3 = v3/r3 //by ohm’s law, in
amperes

is = i1+i3 //applying KCL, in
amperes

// Results

printf ("a. VI = %.1f V \n”,v1)

printf (7 V3 = %d V \n”,v3)

printf (7 Vab = %.1f V \n”,vab)

printf ("b. Is = %d A \n”,is)

Scilab code Exa 7.7 Example 7

//Chapter 7, Example 7.7

clc

// Variable Declaration

el = 6 //voltage

e2 = 18 //voltage

rl = 6 //resistance in ohms

r2 =5 //resistance in ohms

r3 =7 //resistance in ohms

rd = 6 //resistance in ohms

// Calculation

v2 = -el //in voltage
vl = e2+el //total voltage
il = vi/r1 //by ohm’s law ., in
i2 = el/r4d //by ohm’s law, in
i3 = el1/(r2+r3) //by ohm’s law, in
i = i1+i2+1i3 //applying KCL, in
// Results

printf ("V2 = %d V \n”,v2)
printf ("V1 = %d V \n”,v1)
printf ("I = %.1f A”,i)
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Scilab code Exa 7.8 Example 8

//Chapter 7, Example 7.8

clc

// Variable Declaration

rl = 40%10°3 //resistance in ohms

r2 = 4x10°3 //resistance in ohms

rc = 10%10°3 //resistance in ohms 'C’
re = 11073 //resistance in ohms 'E’
vce = 22 //power supply Vecc

vb = 2 //base voltage

vbe = 0.7 //base emitter voltage

// Calculation

v2 = vb

ve = v2-vbe //applying KVL to lower
loop

ie = ve/re //by ohm’s law, in ampere

vl = vcc-v2 //applying KVL to upper
loop

ic = ie // in ampere

vc = vcc-(iex*xrc) //applying KVL | in
voltaage

vbc = vb-vc //in voltaage

vce = vc-ve //in voltaage

//Results

printf ("Ve = %.1f V \n”,ve)
printf ("Ie = %.1f mA \n”,ie*1000)
printf ("V1 = %d V \n”,v1)

printf ("Vbec = %d V \n”,vbc)
printf ("Vce = %.1f V” ,vce)
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Scilab code Exa 7.9 Example 9

//Chapter 7, Example 7.9
clc
// Variable Declaration
r123 = 24%10°3

1,2,3 in ohms

r4d = 24%10°3 //resistance in ohms

r5 = 12%10°3 //resistance in ohms

r6 = 12%10°3 //resistance in ohms

r7 = 9%10°3 //resistance in ohms

r89 = 9%10°3 //combining resistance
8,9 in ohms

e = 72 //voltage

//Calculation

r = (r123*rd)/(r123+r4) //parallel resistance

R123 and R4 in ohm

//combining resistance

i5 = e/(r+rb) //by ohm’s law, in
ampere
rr = (r7*r89)/(r7+r89) //parallel resistor RT7

and R89, in ohms

v7 = (rrxe)/(rr+r6) //voltage divider rule
in volts
i6 = v7/rr //current through rr,

in ampere

is = i5+i6 //soucre current by KCL

, in ampere

// Results

printf ("I5 = %d mA \n”,i5%*1000)
printf ("V7 = %.1f V \n” ,v7)
printf (716 = %.2f mA \n”,i6%1000)
printf ("Is = %.2f mA \n”,is*1000)
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Scilab code Exa 7.10 Example 10

//Chapter 7, Example 7.10

clc

// Variable Declaration
el = 20

e2 = 5

e3 = 8

// Calculation

vl = el-e3
v2 = e2-vl
v3 = e3-v2
// Results

//emf in voltage
//emf in voltage
//emf in voltage

//voltage
//voltage
//voltage

printf ("V1 = %d V \n”,v1)
printf ("V2 = %d V \n”,v2)
printf ("V3 = %d V \n”,v3)

Scilab code Exa 7.11 Example 11

//Chapter 7, Example 7.11

clc

//Variable Declaration
e = 72

is = 50%10°-3

vr3 = 12
vll = 60
vl2 = 20

irl= 30%10°-3
ir2 = 20%10°-3

//emf in voltage

//current source in ampere
//R3 voltage

//RL1 voltage

//RL2 voltage

//R1 current in ampere
//R2 current in ampere
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vr2 = 20

// Calculation

//R2 voltage

r3 = vr3/is //resistance in ohms

vrl = v11-v12 //voltage

ri = vrl/irl //resistance in ohms

r2 = vr2/ir2 //resistance in ohms

// Results

printf ("R3 = %d ohm \n”,r3)

printf ("R1 = %.2f Kohm \n”,r1/1000)

printf ("R2 = %d kohm” ,r2/1000)

Scilab code Exa 7.12 Example 12

//Chapter 7, Example 7.12

clc

// Variable Declaration

e = 120 //voltage supply

rl = 4000 //resistance in ohms

r2 = 6000 //resistance in ohms

r3 = 12000 //resistance in ohms

rd = 30000 //resistance in ohms

r5 = 10000 //resistance in ohms

//Calculation

r = (r1*r3)/(ri1+r3) //parallel combination RI1
and R3

rr = (r2xrd)/(r2+r4) //parallel combination R2
and R4

vl = (r*e) /8000 //voltage

v2 = (rrxe) /8000 //voltage

// Results

printf ("V1 = %d V \n”,v1)
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Chapter 8

Methods of Analysis and
Selected Topics dc

Scilab code Exa 8.1 Example 1

//Chapter 8, Example 8.1

clc

// Variable Declaration

i = 10*%10°-3 //source current

r = 20%10°3 //resistance in ohms

// Calculation

il = i //current in ampere

vl = ilx*r //by ohm’s law, in volts
vs = vi1 //in volts

// Results

printf ("I1 = %d mA \n”,1i1%1000)
printf ("Vs = %d V”,vs)

Scilab code Exa 8.2 Example 2
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//Chapter 8, Example 8.2

clc
// Variable Declaration
e = 12
r = 4
i=17
ampere

//Calculation

vs = e

i2 = e/r
amperes

il =
current

i-i2
law

// Results

printf (" Vs
printf (712
printf (711 =

//voltage
//resistance in ohm
//current source in

//voltage = Vs
//by ohm’s law ,

in

//applying kirchoff ’s

Scilab code Exa 8.3 Example 3

//Chapter 8, Example 8.3

clc

// Variable Declaration
r2 =1

i=26

rl1 = 2

//Calculation

il = (r2*i)/(r2+ri1)
divider rule

vl = ilxri

vs = v1+20

current law

//resistance in ohms
//current in amperes
//resistance in ohms

//applying the current

//by ohm’s law,
//applying kirchoff ’s
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// Results
printf ("I1 = %d A \n”,il)
printf ("Vs = %d V” ,vs)

Scilab code Exa 8.4 Example 4

//Chapter 8, Example 8.4
clc

// Variable Declaration

e = 6

rs = 2

ampere
rl2 = 1000
resistance in ohm

//Calculation
il = e/(rs+rl)
ampere
ill = (rs*i)/(rs+rl)
divider rule
i12 = e/(rs+rl2)
i13 e/rl2

// Results

//voltage
//resistance in ohm
//load resistance in

//source current in

//replace load

//current in
//applying the current

//current in ampere
//current in ampere

printf ("a. IL = %d A \n”,il)

printf (7 IL = % A \n”,i11)

printf ("b. IL = %.2f mA \n”,i12%x1000)
printf ("c¢. IL = %d mA”,1i13%1000)
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Scilab code Exa 8.5 Example 5

//Chapter 8, Example 8.5

clc

//Variable Declaration

rs = 3000 //resistance in ohm

i = 9%10°-3 //source current in
ampere

rl = 6000 //load resistance in
ohm

e = 27 //voltage

rl2 = 10 //replace load

resistance in ohm

// Calculation

il = (rs*i)/(rs+rl) //applying the current
divider rule

il1 = e/(rs+rl) //current in ampere

112 = (rs*i)/(rs+rl2) //applying the current
divider rule

113 = i // current in ampere

// Results

printf ("a. IL = %d mA \n”,1i1%1000)
printf (7 IL = %d mA \n”,i11%1000)
printf ("b. IL = %.2f mA \n”,i12%1000)
printf ("c. IL = %d mA”,i13%*1000)

Scilab code Exa 8.6 Example 6

//Chapter 8, Example 8.6
clc
//Variable Declaration

il = 6 //current in ampere figs.
8.11
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i2 = 10 //current in ampere figs.
8.11

rt = 3 //resistance in ohms figs.
8.11

r2 = 6 //resistance in ohms figs.
8.11

i3 = 7 //current in ampere figs.
8.12

i4 = 3 //current in ampere figs.
8.12

i5 = 4 //current in ampere figs.
8.12

r3 = 4 //resistance in ohms figs.
8.12

// Calculation

is = i2-i1 //current in ampere
rs = (r1*r2)/(ri1+r2) //R1 and R2 are parallel
isl = i3+ib-i4 //current in ampere
rsl = r3 //in ohms

// Results

printf ("Is = %d A \n”,is)
printf ("Rs = %d ohm \n”,rs)
printf ("Is = %d A \n”,is1)
printf ("Rs = %d ohm \n”,rs1)

Scilab code Exa 8.7 Example 7

//Chapter 8, Example 8.7

clc

//Variable Declaration

il = 4 //current in ampere
i2 = 6 //current in ampere
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ri = 8 //resistance in ohm
r2 = 24 //resistance in ohm
rl 14 //load resistance in ohm

//Calculation

is = i1+i2 //combining current in ampere

rs = (r1*xr2)/(ri1+r2) //R1 and R2 are parallel

il = (rsx*is)/(rs+rl) //applying current divider
rule

// Results

printf ("Is = %d A \n”,is)
printf ("Rs = %d ohm \n”,rs)
printf ("IL = %d A”,il)

Scilab code Exa 8.8 Example 8

//Chapter 8, Example 8.8

clc

// Variable Declaration

i1 = 4 //current in ampere
rt = 3 //resistance in ohm
e2 = 5 //voltage

r2 = 2 //resistance in ohm

//Calculation

es = ilxrl //by ohm’s law
rs = ril //equal
i2 = (es+e2)/(rs+r2)

// Results
printf ("12 = %.1f A 7,i2)
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Scilab code Exa 8.9 Example 9

//Chapter 8, Example 8.9
clc
//Variable Declaration

//three equations substituting the coefficients

variables
i11=2
112=0
i13=4
i1=2

121=0
122=1
123=4
12=6

i31=1
132=1
133=-1
i3=0

// Calculation

//for 11

d=[i11 i12 i13;i21 i22 i23;i31 i32 i33]
dil=[i1 i12 i13;i2 i22 i23;i3 i32 i33]
ial=det (dil) /det (d)

//for 12
di2=[4i11 i1 i13 ; i21 i2 i23 ; 1i31 i3 i33]
ia2=det (di2)/det (d)

//for 13

di3=[i11 i12 i1 ; i21 i22 i2 ; i31 i32 i3]
ia3=det (di3) /det (d)
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// Results

printf (11
printf (12
printf (13

%d A \n’,ial)
%d A \n’,ia2)

= %d A \n’,ia3)
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Chapter 9

Network Theorems

Scilab code Exa 9.1 Example 1

//Chapter 9, Example 9.1

clc

//Variable Declaration

rsc = 0

rl = //resistance in ohms

6
e = 30 //voltage
rl = 6 //resistance in ohms

// Calculation

il = (rsc)/(rsc+ril) //applied the current
divider rule, in amperes

i1l = e/r1 //applying ohm’s law

i = i1+i11 //current in amperes

// Results

printf ("I = %d A \n”,1)

Scilab code Exa 9.2 Example 2
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//Chapter 9, Example 9.2
clc

// Variable Declaration
rl = 24

r2 = 12
r3 = 4
el = 54
e2 = 48

//Calculation
rt = r1+(r2*xr3)/(r2+r3)

ohms
i = el/rt
loop
i31 = (r2*i)/(r2+r3)

rule , in amperes
rt2 = r3+(rix*xr2)/(r1+r2)
ohms
i33 = e2/rt2
loop
i3 = i133-131
amperes through R3

// Results
printf ("I3 = %.1f A”,i3)

//resistance in ohms
//resistance in ohms

//resistance in ohms
//voltage
//voltage

//total resistance in

//current in amperes in
//using current divider
//total resistance in

//current in amperes in

//total current in

Scilab code Exa 9.3 Example 3

//Chapter 9, Example 9.3
clc

//Variable Declaration
rl = 12

e = 36
r2 = 6
i=29

//resistance
//voltage
//resistance in ohms
//source current in amperes

in ohms
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// Calculation

i21 = e/(r1+r2) //current in amperes

122 = (ri*i)/(ri+r2) //applying current in
amperes divider rule

i2 = i21+i22 //total current in amperes
through the R2

p = 1i2%i2x*r2 //power in watt to R2

// Results

printf (712 = %d A \n”,i2)
printf ("P = %d W \n” ,p)

Scilab code Exa 9.4 Example 4

//Chapter 9, Example 9.4

clc

// Variable Declaration

rl = 6000 //resistance in ohms
r2 = 12000 //resistance in ohms
i = 6%10°-3 //current in amperes
e =9 //voltage

// Calculation

i21 = (ri*i)/(ri+r2) //current in amperes
divider rule

i22 = e/(r1+r2) //effect of 9-V
voltage source

i2 = i21+i22 //sum of the current

in amperes

// Results
printf (712 = %.1f mA”,i2%*1000)
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Scilab code Exa 9.5 Example 5

//Chapter 9, Example 9.5

clc

// Variable Declaration

ri = 2 //resistance in ohms
r2 = 4 //resistance in ohms
el = 12 //voltage

e2 = 6 //voltage

i =3 //current in amperes

// Calculation

i1l = el/(ri+r2) //effect of the 12—V
source

i21 = e2/(ri1+r2) //effect of the 6-V
source

i23 = (r2*i)/(r1+r2) //applying the current
divider rule, in amperes

il = i21+i23-i11 //current in
amperes

// Results

printf ("I11 = %d A \n”,il)

Scilab code Exa 9.6 Example 6

//Chapter 9, Example 9.6

clc

// Variable Declaration

el= 9 //voltage

rt = 3 //resistance in ohms
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r2 = 6 //resistance in ohms
rl1 =2 //resistance in ohms
rl2 = 10 //resistance in ohms
rl3 = 100 //resistance in ohms

// Calculation

rth = (rixr2)/(ri1+r2) //R1 and R2 are
parallel

eth = (r2%*el)/(r2+ri1) //applying voltage
divider rule

i1l = eth/(rth+rlil) //RL = 20 ohm

i12 = eth/(rth+rl2) //RL = 10 ohm

i13 = eth/(rth+rl3) //RL = 100 ohm

// Results

printf ("Rth = %d ohm \n”,rth)
printf ("Eth = %d V \n”,eth)

printf ("IL = %.1f A \n”,il1)
printf ("IL = %.1f A \n”,i12)
printf ("IL = %.3f A \n”,il13)

Scilab code Exa 9.7 Example 7

//Chapter 9, Example 9.7

clc

//Variable Declaration

ri = 4 //resistance in ohms

r2 = 2 //resistance in ohms

i1 = 12 //current in amperes source
i2 =0

// Calculation
rth ri+r2 //total resistance in ohms

eth ilxri //voltage
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// Results
printf ("Rth = %d ohm \n”,rth)
printf ("Eth = %d V”,eth)

Scilab code Exa 9.8 Example 8

//Chapter 9, Example 9.8

clc

//Variable Declaration

rl = 6 //resistance in ohms
r2 = 4 //resistance in ohms
el = 8 //voltage

// Calculation

rth = (rix*r2)/(ri+r2) //R1 and R2 are parallel

eth = (rixel)/(r1+r2) //applying voltage divider
rule

// Results

printf ("Rth = %.1f ohm \n”,rth)
printf ("Eth = %.1f V”,eth)

Scilab code Exa 9.9 Example 9

//Chapter 9, Example 9.9

clc

// Variable Declaration

rlt = 6 //resistance in ohms
r2 = 4 //resistance in ohms
r3 = 3 //resistance in ohms
rd = 12 //resistance in ohms
e = 72 //voltage

r22 = 12 //resistance in ohms
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// Calculation

rth = ((r1*r3)/(r1+r3))+((r2*rd)/(r2+r4d)) //

total resistance in ohms
vl = (ri1*e)/(ri1+r3)
divider rule R1
v2 = (r22xe)/(r2+r4)
divider rule R2
eth = v2-vl
kirchoff s voltage law

// Results
printf ("Rth = %d ohm \n”,rth)
printf ("Eth = %d V”,eth)

//voltage

//voltage

//applying

Scilab code Exa 9.10 Example 10

//Chapter 9, Example 9.10
clc

//Variable Declaration

rl = 0.8%x10°3

r2 = 4000

r3 = 6000

rd = 1.4%x10"3
el= 6

e2 = 10

// Calculation

r1i2 = (ri1*r2)/(ri1+r2)
parallel

rth = r4+((r12*r3)/(r12+r3))
resistance in ohm

r23 = (r2*r3)/(r2+r3)
parallel
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v31 = (r23%*el)/(r23+ril) //applying
voltage divider rule R23

ethl = v31 //voltage

v32 = (r12*e2)/(ri12+r2) //applying
voltage divider rule R12

eth2 = v32 //voltage

eth = ethl-eth2 //voltage

// Results

printf ("Rth = %d kohm \n”,rth/10°3)
printf ("Eth = %d V7 ,eth)

Scilab code Exa 9.11 Example 11

//Chapter 9, Example 9.11
clc
//Variable Declaration

rli = 3 //resistance in ohms
r2 = 6 //resistance in ohms
e =9 //voltage

// Calculation

rn = (ri*r2)/(ri+r2) //R1 and R2 are
parallel

in = e/r1 //current in amperes

// Results

printf ("Rn = %d ohm \n”,rn)
printf ("In = %d A”,in)

Scilab code Exa 9.12 Example 12
//Chapter 9, Example 9.12
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clc

// Variable Declaration

rl =5 //resistance in ohms

r2 = 4 //resistance in ohms

i = 10 //current in amperes

// Calculation

rn = rl+r2 //total resistance in ohms

in = (ri1x*i)/(ri1+r2) //applying the current in
amperes divider rule

// Results

printf ("Rn = %d ohm \n”,rn)
printf ("In = %.3f A”,in)

Scilab code Exa 9.13 Example 13

//Chapter 9, Example 9.13

clc

//Variable Declaration

rl = 4 //resistance in ohms

r2 = 6 //resistance in ohms

r3 =9 //resistance in ohms

r4d = 10 //resistance in ohms

el = 7 //voltage

e2 = 12 //voltage

i =8 //current source in
amperes

//Calculation

rn = (ri*r2)/(ri+r2) //R1 and R2 are
parallel

inl= el/r1 //current in amperes

in2 = i //short circuited

in = in2-in1l //in amperes
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// Results
printf ("Rn = %.1f ohm \n”,rn)
printf ("In = %.2f A \n”,in)

Scilab code Exa 9.14 Example 14

//Chapter 9, Example 9.14

clc

// Variable Declaration

rintl = 2.5 //resistance in ohms
of dc generator

rint2 = 0.5 //resistance in ohms
of battery

rint3 = 40 //resistance in ohms
of laboratory

n =20.75 //efficiency in

decimal form

//Calculation

rll = rint1 //for the dc generator
, in ohms

rl2 = rint2 //for the battery , in
ohms

rl3 = rint3 //for the laboratory
supply , in ohms

R11 = (n*rl1)/(1-n) //RL dc gen. for
efficiency , in ohms

R12 = (n*rl2)/(1-n) //RL battery for
efficiency , in ohms

R13 = (n*rl3)/(1-n) //RL laboratory for

efficiency , in ohms

// Results
printf ("a. RL = %.1f ohm \n”,rl1)
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printf (7 RL = %.1f ohm \n”,rl2)
printf (7 RL = %d ohm \n”,rl3)
printf ("b. RL = %.1f ohm \n”,R11)
printf (7 RL = %.1f ohm \n”,R12)
printf (7 RL = %d ohm \n” ,R13)

Scilab code Exa 9.15 Example 15

//Chapter 9, Example 9.15

clc

// Variable Declaration
40%x10°3

=10%x10" -3

source

rs =
in

// Calculation

rl = rs
pl = (inxinx*rs)/4
// Results

printf ("RL = %d kohm \n”
printf ("PLmax = %d W \n”

//resistance in ohms
//current in amperes

//load resistance in ohms
//maximum power in watt

,rl/10°3)
,pl)

Scilab code Exa 9.16 Example 16

//Chapter 9, Example 9.16

clc
//Variable Declaration
rli = 6

r2 = 3
r3 = 8
e = 12

//resistance in ohms
//resistance in ohms
//resistance in ohms
//voltage
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// Calculation

rth = r3+(ri*r2)/(ri+r2) //total resistance
in ohms

eth = (r2xe)/(r2+ril) //voltage divider

PLmax = (ethx*eth)/(4*rth) //maximum power in
watt

// Results

printf ("Rth = %d ohm \n”,rth)
printf ("Eth = %d V \n”,eth)
printf ("PLmax = %.1f W’ ,PLmax)

Scilab code Exa 9.17 Example 17

//Chapter 9, Example 9.17

clc

//Variable Declaration

rl =3 //resistance in ohms
r2 = 10 //resistance in ohms
r3 = 2 //resistance in ohms
e = 68 //voltage

i =6 //current in amperes

// Calculation

rth = ri+r2+r3 //total resistance in
ohms

rl = rth //load resistance in
ohms

v2 = i*r2 //voltage

eth = v2 + e //applying kirchoff ’s

voltage law
plmax = (eth*eth)/(4*rth) //maximum power in watt

// Results
printf ("Rth = %d ohm \n”,rth)
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printf ("PLmax = %.2f W’ ,plmax)

Scilab code Exa 9.18 Example 18

//Chapter 9, Example 9.18

clc

//Variable Declaration

ri =5 //resistance in ohms

r2 = 4 //resistance in ohms

r3 = 2 //resistance in ohms

el = 10 //voltage

e2= 16 //voltage

e3 = 8 //voltage

rl = 3 //load resistance in ohms

// Calculation

Eeq = ((el/r1)-(e2/r2)+(e3/r3))/((1/r1)+(1/r2)+(1/r3
))

Req = 1/((1/r1)+(1/r2)+(1/13)) //
resistance in ohms

il = Eeq/(Req+rl) //load current in
amperes

vl = ilx*rl //load voltage

// Results

printf ("Eeq = %.3f V \n” ,Eeq)
printf ("Req = %.3f ohm \n” ,Req)
printf ("IL = %.3f V \n”,il)
printf ("VL = %.3f V 7 ,vl)

Scilab code Exa 9.19 Example 19
//Chapter 9, Example 9.19
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clc
//Variable Declaration
il =5

amperes
i2 = 5/3
amperes
gl =1
g2 = 1/6
r3 = 2

//Calculation

it = 1i1+1i2
amperes

gt = gl+g2
mho

Eeq = it/gt

Req 1/gt

i20hm = Eeq/(Req+r3)
2—ohm

//source current in
//source current in
//conductance
//conductance
//resistance in ohms
//total current in
//total conductance in
//voltage

//equivalent resistance
//current in amperes of

Eeql = Eeq

Reql = Req

// Results

printf ("a. Eeq = %f V \n”,Eeq) //converted to
decimals

printf (7 Req = %f ohm \n”,Req) //converted to
decimals

printf (7 [20hm = %d A \n”,i20hm)

printf ("b. Eeq = %f V \n”,Eeql) //converted to
decimals

printf (7 Req = %f ohm ”,Reql) //converted to
decimals
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Chapter 10

Capacitors

Scilab code Exa 10.1 Example 1

//Chapter 10, Example 10.1

clc

//Variable Declaration

cl1=5%10"-6
farad

cl12=0.1%x10"-6
farad

c13=20%x10"-6
farad

c14=1000%10"-12

farad

//Calculation

cl = 3%(cl11)
farad

c2 = 0.5%(c12)
farad

c3 = 2.5*%(c13)
farad

cd = 5x4x(c14)/(1/8)

farad

//capacitance in
//capacitance in
//capacitance in

//capacitance in

//capacitance in
//capacitance in
//capacitance in

//capacitance in
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// Results

printf ("a. C
printf ("b. C
printf ("c. C
printf ("d. C

f uF \n”,c1%1076)
= %.2f uF \n”,c2%1076)

f uF \n”,c3%10°6)

2f uF \n”,c4%1076)

Scilab code Exa 10.2 Example 2

//Chapter 10, Example 10.2

//Variable Declaration

clc

a = 0.01
square

d = 1.5%107-3

eo = 8.8b5%x10" -

v = 450

// Calculation

c eo*xa/d

E = v/d

q = c*v
Coulomb

// Results

printf ("a. C =
printf ("b. E =
printf ("c. Q =

//area of plate in meter

//distance in meter

12 //permittivity

//voltage

//capacitance in farad
//electric field in V/m
//charge on each plate in

%.f pF \n”,c*x10712)
%d x 10°3 V/m \n” ,E/1000)
%.2f nC \n”,q*1079)

Scilab code Exa 10.3 Example 3

//Chapter 10, Example 10.3

clc
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//Variable Declaration

v = 450 //voltage

d = 1.5%10°3 //distance in meter

a = 0.01 //area of plate in meter
square

er = 5 //permittivity

eo = 8.855%x107-12 //permittivity

C = 59%10°-12 //capacitance in farad

//Calculation

E = v/d //electric field in V/m

q = er*eo*Exa //charge on each plate in
coulomb

c = erxC //capacitance in farad

// Results

printf ("E = %.1f V/m \n” ,E) //wrong answer in
textbook

printf ("Q = %f nC \n”,q*1079) //wrong answer in
textbook
printf ("C = %d pF \n”,cx10"12)

Scilab code Exa 10.4 Example 10

//Chapter 10, Example 10.4

clc

// Variable Declaration

c = 0.2%x10°-6 //capacitance in farad

a = 0.3 //area of plate in meter
square

er = 6 //permittivity

di = 200 //dielectric strength

// Calculation
d = (8.85xerx*a)/(10712%c) //find distance
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in micrometer

dl = d*(39.371) %1000 //converting
micrometer to mils

d2 = dixdl

// Results
printf ("d = %.2f um \n”,d*1076)
printf ("V = %.2f V \n”,d2)

Scilab code Exa 10.5 Example 5

//Chapter 10, Example 10.5

clc

// Variable Declaration

r = 8000 //resistance in ohms
e = 40 //voltage

c = 4x10"-6 //capacitor in farad
m = -1/(32%x107-3)

//Calculation

t = r*xc //time constant
ve = e //in volts

ic = e/r //in ampere
vr = e //in volts

b = 5xt //time constant

//for plotting graph
x1 =0 :t : 1
yl=vc*x(1- exp(-x1/t))
il=ic*x(1- exp(-x1/t))
vri=vc*(exp(-x1/t))

subplot (221)

plot(xl, y1)
xlabel ("t7);
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ylabel ("ve (V)7);
subplot (222)
plot(xl, il)
xlabel ("t7);
ylabel ("ic (mA)”);
subplot (223)
plot(xl, vril)
xlabel ("t”7);
ylabel ("vR (V)7);

// Results

printf("a. t = %d ms \n”,t*10"3)

printf (7 Ve = %d*x(1—e"—t/(32%x10"=3)) \n”,vc)

printf (" ic = (%d x 10" —3)%(e"—t/(32x10° —3)) \n”,
ic*x1000)

printf (7 vr = %d*x(e"—t/(32%10°=3)) \n”,vr)

printf ("b = %d ms” ,b*10°3)

Scilab code Exa 10.6 Example 6

//Chapter 10, Example 10.6

© 00 N O U i W N+~
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clc

// Variable Declaration

t = 32%10°-3 //time in seconds

e = 40 //voltage

r = 8000 //resistance in ohms

// Calculation

ve = e
ic = -e/r
vr = -e

//for plotting graph
x1 =0 :t : 1
yl=vc*(exp(-x1/t))

//voltage
//in ampere
//voltage
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il=icx*x(exp(-x1/t))
vri=-vcx*(exp(-x1/t))

subplot (221)
plot(x1l, y1)
xlabel ("t7);
ylabel ("ve (V)7);
subplot (222)
plot(x1l, il)
xlabel ("t”);
ylabel ("ic (mA)”);
subplot (223)
plot(xl, vril)
xlabel ("t7);
ylabel ("vR (V)”);

// Results
printf ("a. t = %d ms \n”,t*10"3)
printf (7 Ve = %dx(e"—t /(3210 =3)) \n”,vc)

printf (7 ic = (%d x 10" =3)*%(e"—t/(32%x10"—=3)) \n”,
ic*x1000)
printf (7 vr = %d*x(e"—t/(32%10"=3)) \n”,vr)

Scilab code Exa 10.7 Example 7

//Chapter 10, Example 10.7

clc
//Variable Declaration
rl = 100%10°3 //resistance in ohms
r2 = 200%10°3 //resistance in ohms

= 10 //voltage
c = 0.05%10"-6 //capacitance in farad
t3=0.045

// Calculation
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ve = e
capacitor

t = rlxc

ic = e/r1
capacitor

tl = r2*c

ic2 = -e/r2

//for plotting graph
x1 =0 : 0.01

x2 = t3 : 0.01
yl=vcx(l-exp(-x1/t))

t3

1

y2=vc*(exp(-x2/t1))
il=icx*x(exp(-x1/t))

i2=ic2*(exp(-x2/t1))

subplot (221)
plot(xl, yi1)
xlabel ("t7)

ylabel ("ve (V)7)
xtitle(’Ve Charging’)

subplot (222)
plot (x2, y2)
xlabel ("t”)

ylabel ("ve (V)7)
xtitle ('Ve Discharging ’)

subplot (223)
plot(xl, i1)
xlabel ("t”)

ylabel ("ic (mA)”)

xtitle(’ic Charging’)

subplot (224)
plot(x2, i2)
xlabel ("t7)

ylabel ("ic (mA)”)

xtitle(’ic Discharging ’)

//voltage across the

//time constant
//current across the

//time constant

//in ampere
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// Results

printf ("a. vc = %d(l—e"—t/(5%x10" =3)) \n”,vc)

printf ("b. ic = (%.1f x 107=3) (e =t /(5%10" —=3)) \n”,
ic*x1073)

printf ("c. ve = %d V \n”,vc)

printf (7 ic %d A \n”,ic)

printf ("d. ve = %d(e"—t/(10%x10" —=3)) \n”,vc)

printf (7 ic = (%.2f x 10°=3)(e"=t/(10%10" =3)) \n”,
ic2%10°3)

Scilab code Exa 10.8 Example 8

//Chapter 10, Example 10.8

clc

// Variable Declaration

rl1 = 5000 //resistance in ohms

e = 20 //voltage

r2 = 1000 //resistance in ohms
r3 = 3000 //resistance in ohms

c = 10%x10°-6 //capacitance in farad

// Calculation

ve = e //voltage across capacitor

tl = (r1+r3)*c //time constant

t2 = (r2+r3)*c //time constant

ic = e/(r1+r3) //current across capacitor

vel = 0.632%e //Vc when switch at
position?2

icl = -vc1/(r2+r3) //Ilc when switch at

position?2

//for plotting graph
x1 =0 : 0.001 : t1
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x2 = t1 0.001 0.4
yl=vc*x(1- exp(-x1/tl1))
y2=vcl*(exp(-x2/t2))
il=icx*x(exp(-x1/t1))
i2=icl*(exp(-x2/t2))

subplot (221)
plot(x1l, y1)
plot(x2, y2)
xlabel ("t")
ylabel ("ve (V)”)

subplot (222)
plot(x1l, i1l)
plot(x2, i2)
xlabel ("t"7)
ylabel ("ic (mA)”)

// Results

printf ("a. ve = %d(l—e"—t /(80%x10" —=3)) \n”,vc)

printf ("b. ic =
ic*x1073)

(%.1f x 10" =3) (e —t/(80%10" =3)) \n”,

printf ("c. ve = %.2f(e"—t/(40%x10" =3)) \n”,vcl)
printf("ic = %.2f x 10" —3(e"—t/(40%10° —3)) \n”,icl

x1073)

Scilab code Exa 10.9 Example 9

//Chapter 10, Example 10.9
clc
//Variable Declaration

rl = 2.2x10°3
r2 = 1.2%x10°3
c = 3.3x10"-6
e = 24
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vi = 24
vi = 4
capapcitor

//Calculation

t = (ri1+r2)*c
ve = (vi-vf)
im =

(e-(vf+vc))/(ri+r2)
ic = 1im
transient peroid

//for plotting graph
x1 =0 0.001 (6xt)
yl=vf-(-vc*exp(-x1/t))
il=(im*exp(-x1/t))
subplot (221)

plot(xl, y1)

xlabel ("t7);

ylabel ("ve (V)");
subplot (222)

plot(xl, i1)

xlabel ("t”7);

ylabel ("ic (mA)”);

// Results

printf ("a. vec =
,veC)

//voltage

//voltage across

//time constant

//Vec when switch close
//current in amperes
//current during the

%AV %dV(e"—t /(11.22%10" —3ms) ) \n”,vf

printf ("b. ic = %.2fmA(e"—t/(11.22%10" —3ms)) \n”,ic

x10°3)

Scilab code Exa 10.10 Example 10

//Chapter 10, Example 10.10
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clc
//Variable Declaration

rl = 60%10°3 //resistance in ohms

r2 = 30%10°3 //resistance in ohms

r3 = 10%10°3 //resistance in ohms

vi = 5.44 //voltage

vi = 0 //voltage

c=0.2%10%x-6 //capacitance in farad
e=21 //emf in voltage

// Calculation
rth = ((ri1*r2)/(r1+r2))+r3 //applying tevenin ’s

theorem
eth = r2*e/(r2+ri1) //in volts
t=rthx*c //time constant
vcl = eth //ve at switch
positionl
ic = eth/r2 //ic at switch
positionl
ve = vEf +(vi-vf) //ve at switch position2
ii = vc/r3 //current in amperes
tl=r3*c //time constant
icl = -ii //ic at switch position2

//for plotting graph

x1 =0 : 0.001 : 0.035
x2 = 0 : 0.0005 : 0.05
yl=eth*(l-exp(-x1/t))
y2=vcx*(exp(-x2/t1))
il=icx*(exp(-x1/t))
i2=icl*(exp(-x2/t1))

subplot (221)
plot2d(x1, y1)

xlabel ("t7)

ylabel ("ve (V)”)
xtitle ('Ve Charging )
subplot (222)
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plot2d(x2, y2)

xlabel ("t”)

ylabel ("ve (V)”)
xtitle(’Ve Discharging ')
subplot (223)

plot2d(x1l, il)

xlabel ("t7)

ylabel ("ic (mA)”)
xtitle(’ic Charging’)
subplot (224)

plot2d(x2, i2)

xlabel ("t")

ylabel ("ic (mA)”)
xtitle(’ic Discharging ’)

// Results

printf ("a. vc = %d(l—e"—t/6ms) \n”,vcl)

printf (7 ic = (%.3f x 10" —-3)(e"—t/6ms) \n”,ic
*1073)

printf ("b. ve = %.2f(e"—t/2ms) \n”,vc)

printf (7 ic = (%.2f x 10"-3)(e"—t/2ms) \n”,icl
*1073)

Scilab code Exa 10.11 Example 11

//Chapter 10, Example 10.11

clc

// Variable Declaration

r2 = 5%x10°3 //resistance in ohms
rl = 71073 //resistance in ohms
r3 = 18%10°3 //resistance in ohms
r4 = 2x1073 //resistance in ohms

e = 120 //voltage

c = 40%10°-6 //capacitance in farad
vi = 40 //voltage across
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capacitor

// Calculation

eth = (r3*e)/(r3+ri+r4d) //in
volts

rth = ((r2+r3)*(r2+r3))/((r2+r3)+(r2+r3)) //
resistance in ohms

t = rth*c //time
constant

ve = vi //Vec after

closing switch

// Results
printf ("ve = %dV — %dV(e"—t/0.44s) \n”,eth,vc)

Scilab code Exa 10.12 Example 12

//Chapter 10, Example 10.12

clc
// Variable Declaration
rl = 6 //resistance in ohms
r2 = 10 //resistance in ohms
= 500%10°-6 //capacitance in farad
= 20%10°-3 //source current in ampere

//Calculation

rth = ri+r2 //resistance in ohms
eth = ixri //voltage

t = rthx*c //time constant

vc = eth //voltage

// Results

printf ("ve = %.2f(1—e"—t/8ms) \n”,vc)
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Scilab code Exa 10.13 Example 13

//Chapter 10, Example 10.13

clc

// Variable Declaration
delv = 4

delt = 2%x10°-3

c = 2x107-6

delvl = 0

deltl = 6%x10°-3

//Calculation
ic = c*xdelv/(delt)

//change in
//change in
//capacitor
//change in
//change in

//current
//current

voltage
time (sec)
in farad
voltage
time (sec)

in amperes
in amperes

//current in amperes

icl = cx*xdelvl/delt

ic2 = -c*xdelv/deltl

x1 = 0: 0.0009 : 0.002

x3 = 0.005 : 0.0009: 0.011

iclli=[ic ic ic]

icl2=[1c2 ic2 ic2 ic2 ic2 ic2 ic2]
plot(x1l, icl1l, 'LineWidth’, 2)

plot (x3, icl2)

a=gca(); // Handle on axes entity

a.x_location = "origin”;

xlabel ("t7)
ylabel ("ic (mA)”)

xtitle ("Average Current ’)

// Results

printf("a. ic = %d mA \n”,ic*10°3)
printf ("b. ic = %d \n”,ic1l)
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printf ("c. ic = %.2f mA \n”,ic2*1073)

Scilab code Exa 10.14 Example 14

//Chapter 10, Example 10.14
clc
//Variable Declaration

cl = 200%x10"-6
c2 = 50%10°-6
c3 = 10%10°-6
e = 60

// Calculation
ctt = (1/c1)+(1/c2)+(1/c3)
ct = 1/ctt

in farad
qt = ct*e
plate
vl = qt/cl
capacitor
v2 = qt/c2
capacitor
v3 = qt/c3
capacitor
e = v1+v2+v3
// Results

//capacitance in farad
//capacitance in farad
//capacitance in farad
//voltage

//total capacitance
//charge on each
//voltage across each
//voltage across each
//voltage across each

//voltage

printf ("a. Ct = %d uF \n”,ct*1076)
printf ("b. Qt = %d uF \n”,qt*1076)

printf ("c. V1 = %.1f V \n”,v1)
printf (” V2 = %.1f V \n”,v2)
printf(” V3 =%.1f V \n”,v3)
printf (7 E =%V \n”,e)
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Scilab code Exa 10.15 Example 15

//Chapter 10, Example 10.15

//capacitance in farad
//capacitance in farad
//capacitance in farad

clc

// Variable Declaration
cl = 800%10"-6

c2 = 60%10"-6

c3 = 1200%10"-6

e = 48

// Calculation

ct = cl+c2+c3

farad
ql = clxe

coulombs
q2 = c2xe

coulombs
g3 = c3x*e

coulombs
qt = ql+q2+q3
// Results
printf ("a. Ct =
printf ("b. Q1 = %.1f
printf (7 Q2 = %.2f
printf (7 Q3 =%.1f
printf ("c. Qt = %.2f

//voltage

//total capacitance in

//charge on each plate in
//charge on each plate in
//charge on each plate in

//total charge in coulombs

%d uF \n”,ct*x10"6)

mC \n”,q1%10"°3)
mC \n”,q2%10"3)
mC \n”,q3%1073)
mC \n” ,qt*10"3)

Scilab code Exa 10.16 Example 16

//Chapter 10, Example 10.16

clc
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//Variable Declaration

cl = 3*10°-6 //capacitance in farad
c2 = 4%10°-6 //capacitance in farad
c3 = 2*x10°-6 //capacitance in farad
e = 120 //voltage

// Calculation

ctl = c2+c3 //capacitance in farad

ct = (cl*ctl)/(cl+ctl) //capacitance in
farad

qt = ctxe //charge in coulombs

ql = qt //charge of Cl in coulombs

vl = ql1/cl //voltagel of Cl in

coulombs

qtl = q1 //charge in coulombs

vtl = qtl/ctl //voltage total

q2 = c2x*vtl //charge of C2

q3 = c3*vt1l //charge of C3

// Results

printf ("Qt = %d uC \n”,qt*10"6)
printf ("Ql = %d uC \n”,q1*1076)
printf ("V1 = %d V \n”,v1)
printf ("Vt = %d uC \n”,vtl)
printf ("Q2 = %d uC \n”,q2*1076)
printf ("Q3 = %d uC \n”,q3*107°6)

Scilab code Exa 10.17 Example 17

//Chapter 10, Example 10.17

clc

// Variable Declaration

rli = 4 //resistance in ohms
r2 = 8 //resistance in ohms
e = 24 //voltage
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cl = 20%10"-6 //capacitance in farad

//Calculation

ve = (r2xe)/(rl+r2) //voltage across capacitor
ql = clxvc //charge in coulombs
// Results

printf ("Ve = %d V \n” ,vc)
printf ("Ql = %d uC \n”,q1*1076)

Scilab code Exa 10.18 Example 18

//Chapter 10, Example 10.18

clc

// Variable Declaration

ri= 2 //resistance in ohms
r2 =7 //resistance in ohms
r3 = //resistance in ohms

e = 72 //voltage

cl = 2%x10°-6 //capacitance in farad
c2 = 3%10°-6 //capacitance in farad

// Calculation

ve2 = (r2xe)/(ri+r2) //voltage across C2
vel = (rixe)/(ri+r2) //voltage across Cl1
ql = clxvcl //charge of Cl1

q2 = c2%*vc2 //charge of C2

// Results

printf ("Ve2 = %d V \n”,vc2)
printf ("Vel = %d V \n” ,vcl)
printf ("Ql = %d uC \n”,q1*1076)
printf ("Q2 = %d uC \n”,q2*1076)
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Scilab code Exa 10.19 Example 19

//Chapter 10, Example 10.19

clc

// Variable Declaration
cl = 2x10°-6

vl = 16

c2 = 3%10°-6

v2 = 56

// Calculation
wc = clx*xvixvl/2
wcl = c2xv2x*xv2/2

// Results

//capacitance in farad
//voltage
//capacitance in farad
//voltage

//energy of charge in joule
//energy of charge in joule

printf ("We = %d uJ \n” ,wc*1076)
printf ("We = %d uJ \n” ,wc1%*10°6)
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Chapter 11

Magnetic Circuits

Scilab code Exa 11.1 Example 1

//Chapter 11, Example 11.1

clc

// Variable Declaration

o = 6%10°-5 //flux in webers

a = 1.2x10"-3 //area in square meters

// Calculation
b = o/a //Tesla in T

// Results
printf ("B = %d x 10°—=2 T \n” ,b*x10"2)

Scilab code Exa 11.2 Example 2
//Chapter 11, Example 11.2

clc
//Variable Declaration
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a = 0.25 //area

b =1.2 //tesla in T

// Calculation

A = ax(1/39.37)%(1/39.37) //area in square
meter

0o = bxA //flux in webers

// Results

printf (O = %.3f x 10°—4 Wb 7 ,0%107°4)

Scilab code Exa 11.3 Example 3

//Chapter 11, Example 11.3

clc

// Variable Declaration

o = 4%x10°-4 //magnetic flux in
webers

a = 2%x10°-3 //area in square meter

h = 170 //magnetizing force in
At /m

1 = 0.16 //mean length in meter

n = 400 //number of turns

uo = 12.56%10°-7 //magnetic permeability

(uo)

//Calculation

b = o/a //the flux density

I = h*l/n //applying ampere’s
circuital law in mA

u = b/h //the permeability of
the material in Wb/A.m

ur = u/uo //relative permeability
(ur)

// Results

printf ("a. I = %d mA \n” ,Ix10°3)
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printf("b U = %f x 10°—=3 Wb/A.m \n” ,u*10"3)
printf (7 Ur = %.2f \n”,ur)

Scilab code Exa 11.4 Example 4

//Chapter 11, Example 11.4

clc

// Variable Declaration

o = 3.5%x10-4 //magnetic flux in Wb

a = 6.452%10" -4 //area in square meter

hefab = 70 //magnetizing force
sheet steel in At/m

hbcde = 1600 //magnetizing force
cast iron in At/m

n = 50 //number of turns

// Calculation

lefab = 4+4+4 //length of the
material in inch

lbcde = 0.5+4+0.5 //length of the
material in inch

lbcdel = lbcdex*(1/39.37) //in meters

lefabl = lefabx(1/39.37) //in meters

b = o/a //flux density in T

q = (hefab*lefabl)+(hbcde*1lbcdel) //in At

i = q/n //applying ampere’s

circuital law

// Results
printf ("I = %.2f A \n”,1)

Scilab code Exa 11.5 Example 5

132



N O TR W NN =

10
11
12
13

14

15

16
17

N R

//Chapter 11, Example 11.5

clc
// Variable Declaration
o = 1.5%x10"-5
a = 0.15%10" -3
habcda = 20
il = 2

ampere
nl = 60

st winding
n2 = 30

nd winding
labcda = 0.16

//Calculation

//magnetic flux in Wb
//area in square meter

//in At/m
//primary current in
//number of turn in 1

//number of turn in 2

//in meter

b = o/a // flux
density

i2 = ((n1*il)-(habcda*labcda))/n2 //secondary
current

// Results

printf (712 = %.2f A \n”,1i2)

Scilab code Exa 11.6 Example 6

//Chapter 11, Example 11.6

clc
// Variable Declaration
o = 0.75%x10"-4
Wh
a = 1.5%x10"-4
meter
hcore = 280
At /m
hg = 3.98%10°5

//magnetic flux in
//area in square
//H(cast steel) in

//in At/m
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icore = 100%x10"-3
ig = 2%10°-3
n = 200

//Calculation

b = o/a
i = ((Chcorexicore)+(hg*xig))/n
// Results

printf ("1 = %.2f A \n”,i

//in meter
//in meter
//number of turns

//flux density
//in ampere

Scilab code Exa 11.7 Example 7

//Chapter 11, Example 11.7

clc

// Variable Declaration
02 = 1.5%x10"-4

a = 6x%x10"-4
hbcde = 40

ibcde = 0.2

ibe = 0.05

bl = 0.97

hefab 400
iefab 0.2

n = 50

hi 40

uo = 12.57%x10°-7
h2 160

b3 = 0.25

//Calculation

b2 = o02/a
hbe = (hbcdex*ibcde)/ibe
ol = blxa
ot = ol+o02

134

//magnetic flux in Wb
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//in meter
//in meter

//tesla in T

//in At/m
//in meter
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//megnetic permeability
// in At/m

//tesla in T

//flux density in T
//in At/m

//flux in Wb

//flux in Wb
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b = ot/a

i = ((hefab*iefab)+(hbexibe))/n

u = b3/hi

ur = u/uo

ul = bl/h2

url = ul/uo

ud = b/hefab
permeability

ur2 = ué/uo

// Results

printf ("I = %.2f A \n”,i)
curent

printf ("Ur = %.1f \n”,ur)

//flux density in T
//in ampere
//permeability
//permeability
//permeability

//permeability

//

//permeability

//required

printf ("For section be, Ur = %d \n” ,ur1)
printf ("For section efab, Ur = %.2f \n”,ur2)

Scilab code Exa 11.8 Example 8

//Chapter 11, Example 11.8
clc
//Variable Declaration

n = 60

i =25

labcda = 0.3
b = 0.39

a = 2x10°-4

// Calculation

habcda = (n*xi)/labcda
circuital law

0o = bx*xa

Wb

// Results
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printf ("O = %.2fx10"—4 Wb’ ,0%*10°4)

Scilab code Exa 11.9 Example 9

//Chapter 11, Example 11.9
clc
//Variable Declaration
n = 100
i=4
ig = 0.001
uo = 12.56%x10" -7
hcore = 850
lcore = 0.16
a = 0.003
square
hcorel = 1500
lcorel = 0.16

// Calculation
hg = (n*i)/ig

bg = uox*hg
o = bgx*xa
nil = (hcorex*xlcore)+(hgx*ig)

Ampere’s circuital law
ol = (1-0.3)*o0
b = ol/a
hgig = (7.96%1075) xbxig
ni = (hcorex*xlcore)+(hgig)
hga = nx*i

// Results

//number of turns
//in ampere

//in meter
//permeability
//in At/m

//in meter

//area in meter

//in At/m

//in meter

//in At/m

//in T

//flux in Wb
//applying

//magnetic flux
//in T
//in At/m

//in At

//in At

printf ("NI = %.2f At > %d At \n” ,ni,hga)
printf ("O = %.3f x 10°—3 Wb” ,01*10"3)

136



© 00 J O U i W N

—
o

—_
—

12
13
14

Chapter 12

Inductors

Scilab code Exa 12.1 Example 1

//Chapter 12, Example 12.1

clc

//Variable Declaration

d = 4%x10°-3

n = 100

uo = 12.56%10"-7
1 =20.1

// Calculation

a = (%pixd=*d)/4
meter

lo = (n*n*uox*a)/1l
in H

// Results

//diameter in meter square
//number of turns

//air in Wb/A.m
//length of the core in meter

//area of the core in square

//inductance of the air—coil

printf ("Lo = %.2f uH” ,10%1076)

Scilab code Exa 12.2 Example 2
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//Chapter 12, Example 12.2

clc

// Variable Declaration

ur = 2000 //permeability of the core
lo = 1.58%10°-6 //inductance of the coil

// Calculation
1 = urxlo //inductance in H

// Results
printf ("L = %.2f mH” ,1%10"3)

Scilab code Exa 12.3 Example 3

//Chapter 12, Example 12.3

clc

//Variable Declaration

i = 10%10°-3 //current in milli
ampere

1 = 4%10°-3 //inductor in henry

t = 2x10°-3 //time in millisecond

tl1 = 5%x10°-3 //time in millisecond

i1 =0 //current

//Calculation

vli2 = (1xi1)/t //voltage in
millivolts

vl = (1*i)/t //voltage in
millivolts

v1il = (-1%i)/t1 //voltage

// Results

printf ("a. VL = %d \n”,v12)
printf ("b. VL %d mV \n”,v1*107°3)
printf ("c. VL = %d mV \n”,v11%10°3)
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printf ("d. VL = %d”,v12)

Scilab code Exa 12.4 Example 4

//Chapter 12, Example 12.4

clc

//Variable Declaration

1 =4
rl = 2000
e = 50

//Calculation

to = 1/r1
im = e/r1l
il = im
vl = e

// Results

printf ("iL = (%d x 10" =3)(1—e"—t /(%dx10"

*1073,t0*1073)

//inductance in H
//resistorl in ohm
//voltage

//in millisecond
//in milliAmperea
//load current
//load voltage

printf ("VL = %de —t /(%dx10"—3) \n”,vl,to*10"3)

Scilab code Exa 12.5 Example 5

//Chapter 12, Example 12.5

clc

//Variable Declaration

e = 16

rl = 2.2%10°3
r2 = 6.8%¥10°3
1 = 100%10"-3
ii = 4%10°-3

//battery volts
//resistancel in kohm
//resistance2 in kohm
//inductance in mH
//loade current in mA
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// Calculation

rt = ri+r2 //total resistance

if = e/(ri1+r2) //in mA

to = 1/rt //time constant in
microsecond

il = if //current through the coil—

112 = ii-if //once the switch is closed

vrl = iix*ril //voltage of resistancel

vr2 = ii*r2 //voltage of resistance?2

vm = e-vrl-vr2 //voltage across the coil

vl = vm

// Results

printf ("a. iL = %.2f mA”,i1*10"3)

printf (" + %.2f mAe —t/%.2fus \n”,i12%10°3,to*1076)
printf ("b. VL = %d*xe"—t/%.2fus \n” ,vl,to*x10"6)
printf ("c. iL = %.2f mA 7 ,i1%10°3)

Scilab code Exa 12.6 Example 6

//Chapter 12, Example 12.6

clc

// Variable Declaration

rl1 = 2000 //resistorl in kohm
r2 = 3000 //resistor2 in kohm
1 =4 //inductor in henry

50 //battery voltage

//Calculation

to = 1/r1 //time constant in ms

vl = e //load voltage

im = e/r1 //current in milliampere
il = im //load current

vrl = e //voltage across rl
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vr2 = vrl
tol = 1/(ri1+r2)
vi = (1+(r2/r1))*e
vlil = -vi
iml = e/ri
ill = imi
vrll = e
open
vr22 = (-r2/r1)x*e
open
// Results
printf ("a. VL =
printf (7 il =

x*1073,t0*x10°3)
VR1 = %d(1—e"—t /%dx10"—3) \n” ,vrl,to

printf (7
*10°3)
printf (”
printf ("b.
printf (7
*10°3)
printf (”
*1073)
printf (7

//voltage

//voltage
//voltage
//current
//current
//voltage

//voltage

VR2 = %d V\n”,vr2)
iL = %.3fe —t/(0.8%10" —3) \n”,il)
VL = —%de"—t /(%.1f%x10"=3) \n”,vi,tol

VR1 =

VR2 =

aCross

in
at
in
at

aCross

aCross

r2

volts
switch open
milliampere
switch open
at rl switch
r2

at switch

Y%dxe"—t /(%d*10"—3) \n” ,vl,to*10"3)
%d«10"—3(1—e "=t /%d*10"—3) \n”,il

%de—t / (%.1£f%x10"—=3) \n”,vril, tol

%de—t /(%.1£x10"=3)” ,vr22,t01*10"3)

Scilab code Exa 12.7 Example 7

//Chapter 12, Example 12.7

clc

// Variable
rl = 20000
r2 = 4000

r3 = 16000
1 = 80

e = 12

Declaration

//resistorl
//resistor2
//resistor3

in kohm
in kohm
in kohm

//inductor in mH
//supply voltage
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n =2 //number of turns

// Calculation

rth = ri/n //by thevenin
theorem

to = 1/rth //time in
microsecond

eth = (r2+r3)*e/(r1+r2+r3) //applying voltage
divider

im = eth/rth //current in
milliampere

il = im //load current

vl = eth //load voltage

// Results

printf (Pa. iL = (%.1f%x10"-3)(1—e"—t /(%d*10"—=6)) \n”
i1*10°3,to0*x10"3)

printf (" VL = %de —t /(%d+10"—6) \n”,vl,to*10"3)
// Graph

x1=0:(1%10*%*-3) : (50*%10**-3)

ve=vl*(exp(-x1/to)) //for VL
ic=il*(1-exp(-x1/to)) //for iL

subplot (221)

plot(x1l,vc)

xlabel ("t (s)”)

ylabel ("VL (V)”)

xtitle ("VL for the R-L network”)
subplot (222)

plot(xl,ic)

xlabel ("t (s)”)

ylabel ("iL (mA)”)

xtitle ("iL for the R-L network\”)
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Scilab code Exa 12.8 Example 8

//Chapter 12, Example 12.8

//resistorl in kohm
//resistor2 in kohm
//resistor3 in kohm
//sources current
//voltage

//inductor in mH
//current source in mA

clc

// Variable Declaration
rl = 2.2%10°3

r2 = 8.2%x10°3

r3 = 1000

i = 12%x10"-3

e = 6

1 = 680%10"-3

i 12%10° -3

E = 26.4

// Calculation

ii = -e/r3
rth = ri+r2
theorem
eth = ixril
if = E/rth
to = 1/rth

il = if

il1l = ii-if

// Results
printf ("a. ii
printf ("b. iL

//voltage

//using ohm’s law
//applying thevenin ’s

//in volts

//in milliampere

//time constant

//in milliampere
//in milliampere

%d mA \n”,1i*107°3)

= %.2f mA %.2fmAe"—t /(%.2fus) 7,il

*1073,111%10°3,t0*1076)

// Graph

x1=0:(0.1%10%*-3) : (0.5%10**-3)
ic=il+(illx*exp(-x1/to)) //for iL

plot(xl,ic)
xlabel ("t (s)”)
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ylabel ("iLL (mA)”)
xtitle (”The current iL for the network”)

Scilab code Exa 12.9 Example 9

//Chapter 12, Example 12.9

clc

//Variable Declaration

1 =1.2 //L2 and L3 are equal

n =2 //number of turns

14 = 1.8 //inductance L4 in henry
11 = 0.56 //inductance L1 in henry

// Calculation

1t = 1/n //total inductance in
henry

1t11 = (1tx*14)/(1t+14) //total inductance in
henry

1t2 = 11+1t11 //total inductance in
henry

// Results

printf ("LT = %.2f H”,1t2)

Scilab code Exa 12.10 Example 9

//Chapter 12, Example 12.10

clc

//Variable Declaration

ri = 2 //resistancel in ohms
r2 = 3 //resistance2 in ohms
e = 10 //voltage in volts

// Calculation
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il = e/(r1+r2)
ve = (r2%xe)/(rl1+r2)
//Results

printf ("IL = %d A \n”,il)
printf ("Ve = %d V 7 ,vc)

//load current in ampere
//load voltage in volts

Scilab code Exa 12.11 Example 11

//Chapter 12, Example 12.11

clc
//Variable Declaration
rli = 2

r2 =5
r3 =1
r4d = 4
r5 =7
e = 50

//Calculation

il = e/(r1+r3+r5)
i2= il
v2 = 12*rb
law
vl = (r3+r5)*e/(r1+r3+rb)
divider

// Results

printf ("I1 = %d A \n”,i1)
printf ("V2 = %d V \n”,v2)
printf ("V1 = %d V \n”,v1)

//resistancel
//resistance?2
//resistance3
//resistanced
//resistanceb

in
in
in
in
in

ohms
ohms
ohms
ohms
ohms

//voltage in volts

//currentl in ampere

//equal

//voltage2 by ohm’s

//voltagel by voltage
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Scilab code Exa 12.12 Example 12

//Chapter 12, Example 12.12

clc

//Variable Declaration
rl = 3

1 = 6%x10"-3

e = 15

r2 = 2

//Calculation
im = e/(ri1+r2)
ws = (l*xim*im) /2
//Results

printf ("Ws = %d mJ”

//resistancel
//inductance in mH
//voltage in volts
//resistance?2

//inductance current
//energy stored

,Wws*10°3)
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Chapter 13

Sinusoidal Alternating
Waveforms

Scilab code Exa 13.1 Example 1

//Chapter 13, Example 13.1

clc

// Variable Declaration

f1 = 60 //frequency in
f2 = 1000 //frequency in
// Calculation

t1 = 1/f1 //time in milli
t2 = 1/£2 //time in milli
// Results

printf ("T = %.2f ms \n”,t1%10°3)

printf ("T = %d ms 7 ,t2%10"3)

hertz
hertz

second
second

Scilab code Exa 13.2 Example 2
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//Chapter 13, Example 13.2

clc
//Variable Declaration
t = 20%10°-3 //time in milli second

// Calculation
f =1/t //frequency in hertz

// Results
printf ("f = %d Hz” ,f)

Scilab code Exa 13.3 Example 3

//Chapter 13, Example 13.3

clc

//Variable Declaration

d = 4 //division

t= 50%10"-6 //time in microsecond
a1 = 2 //division

v = 0.1 //in volts

//Calculation

tl = dxt //time in microsecond
f = (1/t1) //frequency in hertz
vm = dlx*v //in volts

// Results

printf ("T = %d us \n”,t1%1076)
printf ("f = %d kHz \n”,£/10°3)
printf ("Vm = %.1f V \n”,vm)
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Scilab code Exa 13.4 Example 4

//Chapter 13, Example 13.4

clc

//Variable Declaration

f = 60 //frequency in hertz

// Calculation
w o= 2%3.14%f //in rad/s

// Results
printf ("w = %d rad/s”,w)

Scilab code Exa 13.5 Example 5

//Chapter 13, Example 13.5

clc

//Variable Declaration

w = 500 //in rad/s

// Calculation

t = (2%3.14) /w //time in milliseconds
f =1/t //frequency in hertz
// Results

printf ("T = %.2f ms \n” ,t*10°3)
printf ("f = %.2f Hz 7 ,f)

149



© 00 J O U b W N

—_ =
)

© 00 J O Ut i W N+~

== s
B~ w N —= O

Scilab code Exa 13.6 Example 6

//Chapter 13, Example 13.6

clc

// Variable Declaration

1 = (3.14/2) //in rad/s
w = 200 //in rad/s

// Calculation
t = 1/w //time in millisecond

// Results
printf ("t = %.2f ms \n”,t*10°3)

Scilab code Exa 13.7 Example 7

//Chapter 13, Example 13.7

clc

// Variable Declaration

f = 60 //frequency in hertz
t= 5x10°-3 //time in milli second

//Calculation

1 = 2%3.14xf*t //in rad/s
lo = (180%1)/3.14 //in degree
// Results

printf ("alpha = %.3f rad \n”,1)
printf ("alpha(degree) = %d degree”,lo)
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Scilab code Exa 13.8 Example 8

//Chapter 13, Example 13.8

clc

// Variable Declaration

el =5 //in volts
1 = 0.8%3.14 //in degree

//Calculation

© 00 J O U i W N+~
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e = elxsind (40) //in volts

lo = 180%1/3.14 //in degree
e2 = b*xsind(lo) //in volts
//Results

printf ("e = %.3f V \n”

printf ("e = %.3f V \n”,e2)

Scilab code Exa 13.9 Example 9

//Chapter 13, Example 13.9

clc

// Variable Declaration

v = 4 //in volts
em = 10 //in volts
w = 377 //in rad/s

// Calculation
11 = asind(v/em)
12 = 180-(11)

13 = (%pi/180)*(11)

tl1 = 13/w

14 = (%pi/180)*12

t2 = 14/w
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// Results

printf ("a. alphal = %.3f \n”,11)

printf (7 alpha2 = %.3f \n”,12)
printf ("b. t1 = %.2f ms \n”,t1%10°3)
printf (7 t2 = %.2f ms \n”,t2%x10°3)

Scilab code Exa 13.10 Example 10

//Chapter 13, Example 13.10

clc
// Variable Declaration
w = 314

// Calculation
t = (2%3.14) /w

tl = t/2
t2 = t/4
t3 = t/12
// Results

//in rad/s

//in millisecond
//in millisecond
//in millisecond
//in millisecond

printf (7360: T = %d ms \n”,t*10"3)
printf (7 180: T/2 = %d ms \n”,t1%*10°3)
printf (790: T/4 = %d ms \n”,t2%107°3)
printf (?30: T/12 = %.2f ms \n”,t3*10°3)

Scilab code Exa 13.11 Example 11

//Chapter 13, Example 13.11

clc

//Variable Declaration
w = 1000

t = 2%x10°-3

il = 6%10°-3

//in rad/s
//in millisecond
//in milliampere
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//calculation

apl = (180%2)/3.14 //alphain degree
sin114 = 0.9093 //in degree

i = il*sinl14 //in milliampere
// Results

printf ("i = %.2f mA 7 ,i*10°3)

Scilab code Exa 13.13 Example 13

//Chapter 13, Example 13.13

clc

// Variable Declaration

vl = 10 //in volts

tl = 1%x10°-3 //in millisecond
v2 = 14 //in volts

v3 = 6 //in volts

// Calculation
g = ((vixt1)-(v1ixt1))/(2x10"-3)
gl = ((v2xt1)-(v3xt1))/(2%107-3)

// Results
printf ("a. G = %d V \n”,g)
printf ("b. G = %d V \n”,gl)

Scilab code Exa 13.14 Example 14

//Chapter 13, Example 13.14
clc
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//Variable Declaration

vi =3 //in volts

v2 = 1 //in volts

tl = 4x%x10°-3 //in millisecond
v3 = 10 //in volts

t2 = 2x10°-3 //in millisecond
v4d = 4 //in volts

v = 2 //in volts

// Calculation
g = ((vixtl)-(v2*tl1))/(8%x10°-3)
gl = (-(v3*t2)+(v4*t2)-(v5*t2))/(10%10"-3)

// Results
printf ("a. G = % V \n”,g)
printf("b. G = %.1f V \n”,gl)

Scilab code Exa 13.15 Example 15

//Chapter 13, Example 13.15

clc

// Variable Declaration

a = 2 //in volts
b = 2 //in volts
am = 1 //in volts
// Calculation

g = (axam-bx*am)/(2%3.14) //in volts
// Results

printf ("G = %d V 7,g)
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Scilab code Exa 13.16 Example 16

//Chapter 13, Example 13.16

clc

//Variable Declaration

vi = 16 //in volts

v2 = 2 //in volts
//Calculation

gl = (vi+v2)/2 //in volts
g2 = gi-(16) //in volts
// Results

printf ("G = %d mv 7 ,g2)

Scilab code Exa 13.17 Example 17

//Chapter 13, Example 13.17

clc

// Variable Declaration

a = 2 //in volts

b =0 //in volts

am = 10 //in volts

// Calculation

g = (a*xam+b)/(2%3.14) //in

//Results
printf ("G = %.2f V 7 ,g)

volts

Scilab code Exa 13.18 Example 18
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//Chapter 13, Example 13.18

clc

// Variable Declaration

g = 2 //in volts

// Results
printf ("G = %d mV 7 ,g)

Scilab code Exa 13.19 Example 19

//Chapter 13, Example 13.19

clc

//Variable Declaration

a = 0.707 //in volts

b = 12%x10"°-3 //in milliampere
c = 169.73 //in volts

//Calculation

i = axb //in milliampere
\/7/= ax*c //in volts
Results

printf ("a. Irms = %.3f mA \n”,i*10°3)
printf ("b. Irms = %.3f mA \n”,ix10°3)
printf ("c. Vrms = %d mA 7 ,v)

Scilab code Exa 13.20 Example 20

//Chapter 13, Example 13.20

clc

//Variable Declaration

pdc = 3.6 //power in watt
vdc= 120 //in volts
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// Calculation

idc = pdc/vdc //in milliampere
im = sqrt(2)*idc //in milliampere
em = sqrt(2)*vdc //in millivolts
// Results

printf ("Idc = %d mA \n”,idc*10"3)
printf ("Im = %.2f mA \n”,im*10"3)
printf ("Em = %.2f mA \n”,em)

Scilab code Exa 13.21 Example 21

//Chapter 13, Example 13.21

clc

// Variable Declaration

x1 = 4 //in second

yl =9 //in volts

x2 = 4 //in second

y2 = 1 //in volts

x3 = 8 //in volts

//Calculation

v = sqrt (((y1xx1)+(y2*x2))/x3) //in volts

// Results
printf ("Vrms = %.3f{ V 7 ,v)

Scilab code Exa 13.22 Example 22
//Chapter 13, Example 13.22
clc

//Variable Declaration

157



© 00 N O U

10

12
13

© 00 J O U i W N

—_ =
)

Ol = W N =

yl1 = 100 //in volts

x1 = 2 //in second

y2 = 16 //in volts

y3 = 4 //in volts

// Calculation

v = sqrt (((ylxx1)+(y2*x1)+(y3*x1))/10) //in
volts

// Results

printf ("Vrms = %.3f V 7 ,v)

Scilab code Exa 13.23 Example 23

//Chapter 13, Example 13.23

clc

//Variable Declaration

yl = 1600 //in volts

x = 10%x10°-3 //time in millisecond

// Calculation
v = sqrt (((yl*xx)+(yl*x))/(20%x10"-3)) //in volts

// Results
printf ("Vrms = %d V 7 ,v)

Scilab code Exa 13.24 Example 24

//Chapter 13, Example 13.24

clc

// Variable Declaration

vi = 20 //in volts
v2 = 25 //in volts
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vi //in volts
15 //in volts

vm1l
vm?2

//Calculation

m = 1.11xv1 //in volts

vrl = 0.707*vml //in volts
vdc = vril //in volts

vr2 = 0.707*vm2 //in volts
// Results

printf (" Meter indication = %.1f V \n” ,m)
printf ("Vrms = %.2f V \n”,vril)

printf ("Vrms = Vdc = %d V \n”,vdc)
printf ("Vrms = %.1f V \n”,vr2)
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Chapter 14

The Basic Elements and
Phasors

Scilab code Exa 14.1 Example 1

//Chapter 14, Example 14.1

clc

// Variable Declaration

vm = 100 //voltage magnitude of (a)
r = 10 //resistance in ohms

vml = 25 //voltage magnitude of (b)

// Calculation

i = vm/r //current of (a)
il = vml/r //current of (b)
// Results

printf ("a. 1 = %dsin377t \n”,i)
printf("b. i = %.1fsin (377t+60dgree) \n”,i1)
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Scilab code Exa 14.2 Example 2

//Chapter 14, Example 14.2

clc

//Variable Declaration

im = 40 //current magnitude in
ampere

r =5 //resistance in ohms

//Calculation
v = im*r //voltage in volt

// Results
printf ("v = %dsin (377t+30degree) " ,v)

Scilab code Exa 14.3 Example 3

//Chapter 14, Example 14.3

clc

//Variable Declaration

w = 377 //in rad/s

1 =20.1 //inductance in ohms
im = 10 //current of (a)
iml= 7 //current of (b)

//Calculation

x1 = wxl //inductance reactance
vm = im*x1 //voltage of (a)

vml = imlxx1 //voltage of (b)

// Results

%dsin (377t+90degree) \n”,vm)
%.1fsin (377t+20degree)” ,vm1)

printf ("a. v
printf ("b. v
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Scilab code Exa 14.4 Example 4

//Chapter 14, Example 14.4
clc
//Variable Declaration

w = 20 //in rad/s
1 =20.5 //inductance in henry
vm = 100 //voltage in volts

// Calculation

x1l = wxl //inductance reactance
im = vm/x1 //current in ampere
// Results

printf ("i = %d sin (20t — 90degree)”,im)

Scilab code Exa 14.5 Example 5

//Chapter 14, Example 14.5
clc

// Variable Declaration

w = 400

c = 1%x10"-6
microfarad
vm = 30

// Calculation
xc = 1/(w*c)

reactance
im = vm/xc
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// Results
printf ("1 = %d x 10°—3 sin (400t + 90degree)” ,im
*10°3)

Scilab code Exa 14.6 Example 6

//Chapter 14, Example 14.6

clc

// Variable Declaration

w = 500 //in rad/s

c = 100%10"-6 //capacitance in
micro farad

im = 40 //current in ampere

//Calculation

xc = 1/(wxc) //capacitance
reactance

vm = im*xc //voltage in volts

// Results

printf ("v = %d sin (500t — 30degree)”,vm)

Scilab code Exa 14.7 Example 7

//Chapter 14, Example 14.7

clc

// Variable Declaration

vml = 100 //Vm of (a)
iml = 20 //Im of (a)
vm2 = 1000 //Vm of (b)
im2 = 5 //Im of (b)
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vm3 = 500 //Vm of (c¢)

im3 = 1 //Im of (c)

vm4 = 50 //Vm of (d)

im4d = 5 //Im of (d)

w = 377 //in rad/s

wl = 157 //in rad/s

// Calculation

r = vml/iml //resistance of (a)

x1 = vm2/im2 //inductance
reactance

1 = x1/w //inductance in henry

xc = vm3/im3 //capacitance
reactance

c = 1/(wlxxc) //capacitance in
tfarad

rl = vmd/im4d //resistance of (d)

// Results

printf("a. R = %d ohm \n”,r)

printf ("b. L = %.3f H \n”,1)

printf ("c. C = %.2f uF \n”,c*1076)

printf ("d. R = %d ohm \n”,r1)

Scilab code Exa 14.8 Example 8

//Chapter 14, Example 14.8

clc

// Variable Declaration

1 = 200%10"-3 //inductance in henry

r = 5x10°3 //resistance in ohms

x1 = 2%3.14%1 //reactance inductor

// Calculation

f= r/x1 //frequency in hertz
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// Results

printf ("f = %.2f kHz 7 ,£*10"°-3)

Scilab code Exa 14.9 Example 9

//Chapter 14, Example 14.9

clc

//Variable Declaration

1 = 5%x10°-3

c = 0.1%x10"-6
farad

//calculation

x1l = 2x3.14%1
reactance

xc = 1/(2*%3.14%c)
reactance

f= 1/(2%3.14*%xsqrt (1*c))

// Results

//inductance in henry
//capacitance in
//inductance
//capacitance

//frequency in hertz

printf ("f = %.2f kHz” ,£%10"-3)

Scilab code Exa 14.10 Example 10

//Chapter 14, Example 14.
clc

// Variable Declaration

vm = 10

im = 5

//Calculation
p = (vm*im) /2
dissipation in watt

10

//voltage in volts
//current in ampere

//power
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//resistance in

//power in watt
//power in watt

r= (vm/im)

ohm
pl = ((0.707*vm)*(0.707*vm))/r
p2 = ((0.707xim)*(0.707*1im) ) *r
// Results
printf ("P = %d W \n” ,p)

printf ("P = %.2f W \n” ,p1)
printf ("P = %.2f W \n"”,p2)

Scilab code Exa 14.11 Example 11

//Chapter 14, Example 14.11
clc
//Variable Declaration

vm = 100

im = 20

ov = 40
degree (a)

oi = 70
degree (a)

vml = 150

iml = 3

ovl = -70
degree (b)

0il = -50
degree (b)

// Calculation
p = ((vm*im)/2) *0.866
pl = ((vml*im1)/2)*0.9397

// Results

printf ("P = %d W \n” ,p)
printf ("P = %.2f W \n”,p1)
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Scilab code Exa 14.12 Example 12

//Chapter 14, Example 14.12

clc

// Variable Declaration

a = cosd(40-(-20)) //leading

b = cosd(80-30) //lagging

p = 100 //in watt

v = 20 //in voltage
i =5 //in ampere

// Calculation
fp = p/(v*i) //power factor

// Results

printf ("a. Fp = %.1f leading \n”,a)
printf ("b. Fp = %.4f leading \n”,b)
printf ("c. Fp = %d \n”,fp)

Scilab code Exa 14.13 Example 13

//Chapter 14, Example 14.13
clc

//Variable Declaration
cl=complex(3,4)
c2=complex (0, -6)

c3=complex (-10,-20)

// Calculation

//Function to create plot on complex plane
function complexPlot(x,y,z)
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xpts = [0 x];

ypts = [0 yI;

plot (xpts, ypts);

xtitle (z);

xlabel (" Real”);

ylabel (" Imaginary”) ;
endfunction

//Plot
scf (1)

complexPlot (real(cl) ,imag(cl),”3 + j47)

scf (2)

complexPlot (real(c2),imag(c2),”0 —

scf (3)

complexPlot (real(c3),imag(c3),”—10 — j207)

j677)

Scilab code Exa 14.14 Example 14

//Chapter 14, Example 14.14

clc

//Polar to Rectangle conversion
function [r,i]l= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)
endfunction

[cril,cill=polar2rect (5,30)

[cr2,ci2]=polar2rect (7,-120)
[cr3,ci3]=polar2rect (-4.2,60)

// Calculation

//Function to create plot on complex plane

function complexPlot(x,y,z)
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xpts = [0 x];

ypts = [0 yl;
plot (xpts, ypts);
xtitle (z);

xlabel (" Real”);
ylabel (" Imaginary”) ;
endfunction

//Plot

scf (1)

complexPlot(crl,cil,”5 < 30degree”)
scf (2)

complexPlot (cr2,ci2,”7 < 120 degree”)
scf (3)

complexPlot (cr3,ci3,”4.2 < 60 degree”)

Scilab code Exa 14.15 Example 15

//Chapter 14, Example 14.15
clc
funcprot (0)

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

// Variable Declaration
x = 3 //real part
y = 4 //imaginary part

// Calculation
[a,bl=rect2polar (x,y) //function of conversion
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// Results
printf ("C = %d < %.2f degree”, a,b)

Scilab code Exa 14.16 Example 16

//Chapter 14, Example 14.16
clc

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//Variable Declaration
a=10 //radius
b=45 //angular in degree

// Calculation
[r,il=polar2rect(a,b) //function of conversion

// Results
printf ("C = %.2f + j %.21",r,1)

Scilab code Exa 14.17 Example 17

//Chapter 14, Example 14.17

clc

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
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th= 180-(atand(y/x))
endfunction

// Variable Decleration
a ==56
b =3

// Calculation

[r,th] = rect2polar(a,b)
conversion

// Results

//real part
//imaginary

//function of

printf ("C = %.2f < %.2f degree”,r,th)

Scilab code Exa 14.18 Example 18

//Chapter 14, Example 14.18

clc

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)
endfunction

//Variable Declaration
a = 10

b = 230

// Calculation
[r,il=polar2rect(a,b)

// Results

printf ("C = %.3f j%.31{”

//real value
//angle in degree

//function of conversion

,r,1)
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Scilab code Exa 14.19 Example 19

//Chapter 14, Example 14.19
clc

//addition

function[cl,c2]=addition(xl,x2,y1,y2)

cl = x1+x2
c2 = yl+y2
endfunction

//Variable Declaration
xl=complex (2,4)

yl = complex(3,1)

x2 complex (3,6)

y2 complex (-6,3)

// Calculation

//complex
//complex
//complex
//complex

form
form
form
form

cl
c2
cl
c2

[a,bl=addition(real(xl) ,real(yl),imag(xl) ,imag(yl))
//function of conversion
[c,d]=addition(real (x2),real(y2),imag(x2),imag(y2))
//function of conversion

// Results
printf ("a. C %d + j%d \n”, a,b)
printf ("b. C = %d + j%d”, c¢,d)

Scilab code Exa 14.20 Example 20

//Chapter 14, Example 14.20
clc
//subtraction

function[cl,c2]=subtraction(xl,x2,y1l,y2)
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cl = x1-x2

c2 = yl-y2

endfunction
//Variable Declaration

x1 = complex(1,4)
yl = complex(4,6)
x2 = complex(-2,5)
y2 = complex(3,3)

//Calculation

[a,bl=subtraction(real(yl),real(xl),imag(yl),imag(x1

//complex form c¢2
//complex form cl
//complex form c2
//complex form cl

)) //function of conversion
[c,d]=subtraction(real(y2) ,real (x2),imag(y2),imag(x2
)) //function of conversion
// Results

printf ("a. C

%d + j%d \n”, a,b)
printf ("b. C = %d %dj”, c,d)

Scilab code Exa 14.21 Example 21

//Chapter 14, Example 14.12

clc
//Variable Declaration
al = 2

a2 = 3
a3= 2
ad = 4

//Calculation

x1 = al+a2
x2 = a3+a4d
// Results

printf ("a. %d<45 \n”,x1)

//real value
//real value

//real value
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printf ("b. %d<0”,x2)

Scilab code Exa 14.22 Example 22

//Chapter 14, Example 14.22

clc

function[cl,c2]=equ(xl,x2,y1l,y2)
cl = (x1*x2)-(yl*xy2)
c2 = (y1*xx2)+(x1lxy2)
endfunction

// Variable Declaration

x1 = complex(2,3) //complex form of cl

yl = complex(5,10) //complex form of c¢2
x2 = complex(-2,-3) //complex form of cl
y2 = complex(4,-6) //complex form of c¢2

// Calculation
[a,bl=equ(real (x1),real(yl),imag(xl),imag(yl))
[c,d]l=equ(real (x2),real(y2),imag(x2),imag(y2))

// Results
printf ("a. C = %d + j%d \n”, a,b)
printf ("b. C = %d + j%d”, c,d)

Scilab code Exa 14.23 Example 23

//Chapter 14, Example 14.23
clc
//multiplication
function[cl,c2]=equ(xl,x2,y1,y2)
cl = (x1%x2)
c2 = (yl+y2)
endfunction
//Variable Declaration
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x1 =5
x2 = 10
yl = 20
y2 = 30
x3 = 2
x4 = 7
y3 = -40
y4 = 120

//Calculation

[a,bl=equ(xl,x2,y1l,y2)
multiplication

[c,d]l=equ(x3,x4,y3,y4)
multiplication

// Results

//real value

//real value
//angle in degree
//angle in degree

//real value

//real value
//angle in degree
//angle in degree

//function of

//function of

printf ("a. C = %d < %d degree \n”, a,b)

printf ("b. C

%d < %d degree”, c,d)

Scilab code Exa 14.24 Example 24

//Chapter 14, Example 14.24

clc
//muliplication

function[C1,C2]=equ2(xl,x2,y1,y2)

C1

((x1%x2) +(y1*xy2)) /((yl*xy1)+(y2xy2))

C2 = ((x2*y1)-(x1xy2))/((yilxy1)+(y2*y2))

endfunction

//Variable Declaration

x1 = complex(1,4)
yl = complex(4,5)
x2 = complex(-4,-8)
y2 = complex(6,-1)

// Calculation

//complex form of cl

//complex form of c¢2
//complex form of cl
//complex form of c2

[a,b]l=equ2(real(xl),real(yl),imag(xl),imag(yl))
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19

20
21
22

function
[c,d]l=equ2(real(x2),real(y2),imag(x2),imag(y2))
function

//Results

printf ("C1/C2 = %.3f + j%.3f \n”,a,b)
printf ("C1/C2 = %.3f + j%.3f \n”,c,d)

//

Scilab code Exa 14.25 Example 25

//Chapter 14, Example 14.25

clc

//division
function[cl,c2]=equ(xl,x2,y1,y2)

cl =
c2 =
endfunction

(x1/x2)
(y1-y2)

//Variable Declaration

x1
x2
y1
y2
x3
x4
y3
y4

15
2
10
7

8
16
120
-50

//real value
//real value
//angle in degree
//angle in degree
//real value
//real value
//angle in degree
//angle in degree

//Calculation

[a,bl=equ(xl,x2,y1,y2)
division

[c,d]l=equ(x3,x4,y3,y4)
division

// Results

//function of

//function of

printf ("C1/C2 = %.1f < %d degree\n” ,a,b)
printf ("C1/C2 = %.1f < %d degree\n”,c,d)
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Scilab code Exa 14.26 Example 26

//Chapter 14, Example 14.26

clc

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)
endfunction

//division

function[q,x]=division(xl,x2,yl,y2)

q=x1/x2

x=yl-y2
endfunction
//subtraction

function[cl,c2]=subtraction(xl,x2,yl,y2)

cl = x1-%x2
c2 = yl-y2
endfunction
//addition
function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2

endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction
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//multiplication
function [r,s] = voltdivider(x1l,x2,yl,y2)
r=x1xx2
s=yl+y?2
endfunction
// Variable Declaration

x1 = complex(2,3) //complex form of xl1
x2 = complex (4,6) //complex form of x2
yl = complex(7,7) //complex form of x3
y2 = complex(3,-3) //complex form of x4
x3 = 50 //real value

y3 = 30 //angle in degree

x4 = complex(5,5) //complex form of x5
x5 = 10 //real value

y5= -20 //angle in degree

x6 = 2 //real value

y6 = 20 //angle in degree

x7 = complex(3,4) //complex form of x6
x8 = complex(8,-6) //complex form of x7
x9 = 3 //real value

y9 = 27 //angle in degree

x10 = 6 //real value

y10 = -40 //angle in degree

// Calculation

[a,b]l=addition(real (x1),real(x2),imag(xl),imag(x2))
//function of addition

[c,d]=subtraction(real(yl) ,real(y2),imag(yl),imag(y2

)) //function of subtraction
[aa,bb]l=rect2polar(a,b) //function of conversion
[cc,dd]l=rect2polar(c,d) //function of conversion

[e,f]l=voltdivider (aa,cc,bb,-dd) //function of
multiplication

[g,h]l=voltdivider (cc,cc,dd,-dd) //function of
multiplication

[m,n]l=division(e,g,f,h) //function of division

[mm,nn]=polar2rect (m,n) //function of conversion

lo,pl=rect2polar(real(x4),imag(x4)) //function of
conversion
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[oo,ppl=voltdivider (x3,0,y3,p) //function of
multiplication

[ee,ffl=division(o00,x5,pp,y5) //function of
division

[gg,hh]=voltdivider (x6,x6,y6,y6) //function of
multiplication

[i,jl=rect2polar(real (x7),imag(x7)) //function of
conversion

[ii,jjl=voltdivider(gg,i,hh, j) //function of
multiplication

[s,tl=rect2polar(real(x8),imag(x8)) //function of
conversion
[ss,tt]l=division(ii,s,jj,t) //function of division
[v,w]l=polar2rect (x9,y9) //function of conversion
[vv,ww]=polar2rect (x10,y10) //function of
conversion
[ma,nal=subtraction(v,vv,w,ww) //function of

subtraction

// Results

printf ("a. = %.3f + j%.3f \n” ,mm,nn)
printf ("b. = %.2f < %d degree \n”,ee,ff)
printf ("c. = %.1f < %d degree \n”,ss,tt)
printf ("d. = %.3f + j %.3f \n” ,ma,na)

Scilab code Exa 14.29 Example 29

//Chapter 14, Example 14.29

clc
function[t,pl=time2phasor(x,y)
t=x%0.707
P=Yy

endfunction

//Variable Declaration
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x1 = 50 //real value of time

yl =0 //angle in degree

x2 = 69.6 //peak voltage

y2 = 72 //angle in degree

x3 = 45 //peak voltage

y3 = 90 //angle in degree

// Calculation

[a,b]l=time2phasor (x2,y2) //function of conversion
[c,d]l=time2phasor (x3,y3) //function of conversion
// Results

printf ("a. %d < %d degree \n”,x1,y1)
printf ("b. %.2f < %d degree \n”,a,b)
printf ("c. %.2f < %d degree \n”,c,d)

Scilab code Exa 14.30 Example 30

//Chapter 14, Example 14.30
clc
function[m,n]=phasor2time(x,y)
m=sqrt (2) *x
n=y
endfunction

//Variable Declaration

x1= 10 //real value
yl = 30 //angle in degree
x2 = 115 //real value
y2 = -70 //angle in degree

//Calculation

[a,b]l=phasor2time (x1,y1l) //function of conversion
[c,d]=phasor2time (x2,y2) //function of conversion
// Results

printf ("a. I = %.2f sin (377t + %d degree)\n” ,a,b)
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printf("b. V= %.1f sin (377t %d degree)\n”,c,d)

Scilab code Exa 14.31 Example 31

//Chapter 14, Example 14.31
clc
funcprot (0)
//time to phasor
function[m,n]=time2phasor(x,y)
m=0.707%*x
n=y
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//addition
function[cl,c2]=addition(x1,x2,y1,y2)
cl = xl1l+yl
c2 = y2+x2
endfunction

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

//phasor to time domain

function[m,n]=phasor2time(x,y)
m=sqrt (2) *x
n=y

endfunction

// Variable Declaration
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x1=50 //maximum voltage of Va

y1=30 //angle in degree of Va
x2=30 //maximum voltage of Vb
y2=60 //angle in degree of Vb
//Calculation

[a,b]l=time2phasor (x1l,y1l) //function of conversion
[c,d]l=time2phasor (x2,y2) //function of conversion
[e,fl=polar2rect(a,b) //function of conversion
[g,hl=polar2rect(c,d) //function of conversion
[i,jl=addition(e,f,g,h) //function of addition
[k,1]=rect2polar(i,j) //function of conversion
[o,pl=phasor2time (k,1) //function of conversion
// Results

printf ("ein = %.2f sin (377t + %.2f degree)”,o0,p)

Scilab code Exa 14.32 Example 32

//Chapter 14, Example 14.32
clc
funcprot (0)
function[m,n]=time2phasor(x,y)
m=0.707%*x
n<sy
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//subtraction
function[cl,c2]=subtraction(xl,x2,yl,y2)
cl = x1-y1
c2 = xX2-y2
endfunction
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19
20 //Rectangle to Polar Conversion
21 function [r,th] = rect2polar(x,y)

22 r=sqrt ((x**x2) +(y**2))
23 if x==0 then

24 th=-90

25 elseif x<0 then

26 th=atand (y/x)+180
27 else

28 th=atand (y/x)

29 if (x<0) & (y<0) then
30 th=th-180

31 end

32 end

33 endfunction

34 //phasor to time domain

35 function[m,n]=phasor2time(x,y)
36 m=sqrt (2) *x

37 n=y

38 endfunction

39 //Variable Declaration

40 x1= 120%10~-3 //maximum voltage of iT
41 y1=60 //angle in degree
42 x2 = 80%10°-3 //maximum voltage of il
43 y2 =0 //angle in degree

44 //Calculation
45 [a,bl=time2phasor (x1l,y1l) //function of conversion
46 [c,d]l=time2phasor (x2,y2) //function of conversion

47 [e,fl=polar2rect(a,b) //function of conversion
48 [g,hl=polar2rect(c,d) //function of conversion
49 [i,jl=subtraction(e,f,g,h) //subtraction

50 [k,l]l=rect2polar(i,j) //function of conversion
51 [o,pl=phasor2time(k,1l) //function of conversion

52 //Results
53 printf(”i2 = %.1f x 10°—=3 sin(wt + %.2f degree) 7,0
¥10°3,p)
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Chapter 15

Series and Parallel ac Circuits

Scilab code Exa 15.1 Example 1

//Chapter 15, Example 15.1

clc

funcprot (0)

//time to phasor

function[m,n]=time2phasor (x,y)
m=0.707%*x
n=y

endfunction

//phasor to time domain
function[m,n]=phasor2time(x,y)
m=sqrt (2) *x
n=y
endfunction
//Variable Declaration

x=100 //amplitude
y=0

r =5 //resistor
y1=0

// Calculation
[a,b]l=time2phasor (x,y)
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i= a/r
[c]=phasor2time(i,yl)

//graph

x1 =0 : 1 : 1000 //time in
seconds

v = x*sin(377*x1) //in voltage

ip = i*sin(377*x1) //current in
amperes

plot(xl, v)

plot(xl, ip)

xlabel ("t")

ylabel ("i V7)

// Results
printf ("1 = %.1f sin wt”, c)

Scilab code Exa 15.2 Example 2

//Chapter 15, Example 15.2
clc
//time to phasor
function[m,n]=time2phasor(x,y)
m=0.707%*x
n=y
endfunction

//phasor to time domain
function[m,n]=phasor2time(x,y)
m=sqrt (2) *x
n=y
endfunction
// Variable Declaration
x=4 //amplitude
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y=30
r=2

//Calculation
[a,b]l=time2phasor(x,y)
C= axr
[d,e]l=phasor2time(c,y)

//graph

x1 = -5 : 1 : 20
seocnds

v = dxsind ((377*x1)+e)

ip = x*sind ((377*x1)+e)
ampere

plot(xl, v)

plot(xl, ip)

xlabel ("t”)

ylabel ("1 V7)

// Results

//in degrees
//in ohms

//time in

//voltage
//current in

printf ("v = %.1f sin(wt + %d degree)”, d,e)

Scilab code Exa 15.3 Example 3

//Chapter 15, Example 15.3

clc
//time to phasor

function[m,n]=time2phasor(x,y)

m=0.707%*x

n=y
endfunction

//phasor to time domain

function[m,n]=phasor2time(x,y)

m=sqrt (2) *x
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n=y
endfunction
// Variable Declaration
x=24
y=0
r=3
d=90
// Calculation
[a,b]=time2phasor(x,y)
c= a/r
i=d
[f,e]l=phasor2time(c,i)

//graph

x1 =0 : 10 : 500
seocnds

v = x*sind(x1)

ip = f*xsind ((x1)-d)

plot(x1l, v)

plot(xl, ip)

xlabel ("t”)

ylabel ("1 V7)

//amplitude
//in degrees
//in ohms

//in degrees

//time in

//voltage
current in ampere
// p

xtitle (" Waveforms for Example 15.37)

// Results

printf("i = %.1f sin(wt — %d degree)”, f,e)

Scilab code Exa 15.4 Example 4

//Chapter 15, Example 15.4

clc
//time to phasor

function[m,n]=time2phasor(x,y)

m=0.707%*x
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n=y
endfunction

//phasor to time domain

function[m,n]=phasor2time(x,y)

m=sqrt (2) *x

n=y
endfunction
//Variable Declaration
x=5
y=30
r=4
d=90
//Calculation
[a,b]l=time2phasor(x,y)
C= a*r
i=b+d
[f,el=phasor2time(c,i)

//graph
x1 =0 : 1 : 500
seocnds

v = f*xsind ((x1)+(d+y))
ip = x*sind ((x1)+y)
plot (x1l, v)

plot(x1l, ip)

xlabel ("t7)

ylabel ("i V7)

// Results

//amplitude

//in degrees
//in ohms

//in degrees

//time in

//voltage
//current in ampere

printf ("i = %d sin(wt + %d degree)”, f,e)

Scilab code Exa 15.5 Example 5
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//Chapter 15, Example 15.5
clc
//time to phasor
function[m,n]=time2phasor(x,y)
m=0.707*x
n=y
endfunction

//phasor to time domain
function[m,n]=phasor2time(x,y)
m=sqrt (2) *x
n=y
endfunction
//Variable Declaration

x=15 //amplitude
y=0 //in degrees
r=2 //in ohms
d=-90 //in degrees

//Calculation
[a,b]l=time2phasor(x,y)
c= a/r

i=b-d
[f,e]l=phasor2time(c,i)

//graph

x1 =0 : 1 : 500 //time in
seocnds

v = x*sind(x1) //voltage

ip = f*sind(x1-d) //current in ampere

plot (x1l, wv)
plot(xl, ip)
xlabel ("t")
ylabel ("i V7)

//Results
printf ("i = %.1f sin(wt + %d degree)”, f,e)
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Scilab code Exa 15.6 Example 6

//Chapter 15, Example 15.6

clc
//time to phasor

function[m,n]=time2phasor (x,y)

m=0.707x%x

n=y
endfunction

//phasor to time domain
function[m,n]=phasor2time(x,y)

m=sqrt (2) *x

nsy
endfunction
//Variable Declaration
x=6

y=-60
r=0.5
d=-90

//Calculation
[a,b]l=time2phasor(x,y)
C= a*r

i=b+d
[f,e]l=phasor2time(c,i)

//graph
x1 = 0 : 1 : 500
seocnds

v = f*xsind ((x1)+(d+y))
ip = x*sind ((x1)+ y)
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ampere
plot(x1l, v)
plot (x1l, ip)
xlabel ("t")
ylabel (i V7)

// Results
printf ("v = %.1f sin (wt%d degree)”, f,e)

Scilab code Exa 15.7 Example 7

//Chapter 15, Example 15.7
clc
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition
function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)
endfunction
// Variable Declaration

r =4 //resistance in
ohms

ro = 0 //angle in degree

x1 = 8 //inductive
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reactance in ohms

xlo = 90 //angle in degree
// Calculation

[a,bl=polar2rect(r,ro) /71
[c,d]l=polar2rect (xl,xlo) /] 72
[e,f]l=addition(a,c,b,d) /] Z1+72
[g,hl=rect2polar(e,f) //ZT

// Results

printf ("ZT = %.3f ohm < %.2f degree”,g,h)

Scilab code Exa 15.8 Example 8

//Chapter 15, Example 15.8

clc

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition
function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)
cl = x1+x2+x3
c2 = yl+y2+y3
endfunction

// Variable Declaration
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r=6 //resistance in

ohms
ro = 0 //angle in degree
x1 = 10 //in ohms
xlo = 90 //angle in degree
xc = 12 //in ohms
xco = -90 //angle in degree
// Calculation
[a,bl=polar2rect(r,ro) /71
[c,d]=polar2rect (x1l,xlo) /] 72
[e,fl=polar2rect (xc,xco) //Z3
[g,h]l=addition(a,c,e,b,d,f) /| Z1+7Z2+73
[i,j]l=rect2polar(g,h) /] ZT
//Results

printf ("ZT = %.3f ohm < %.2f degree”,i,j)

Scilab code Exa 15.9 Example 9

//Chapter 15, Example 15.9
clc
funcprot (0)

function [r,s] = voltdivider(x1l,x2,yl,y2)
r=x1%*x2
s=yl-y2

endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
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c2 = yl+y2
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)
endfunction
//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction

//Variable Declaration

x1=4 //real value
x2=100 //real value
y1=-90 //angle in degree
y2=0 //angle in degree
r=3 //real value
x3=3 //real value
x4=100 //real value
y3=0 //angle in degree
y4=0 //angle in degree

//Calculation
[a,bl=voltdivider (xl,x2,y1l,y2) //function of
multipliation

[c,d]l=polar2rect(xl,yl) //function of
conversion

[e,fl=polar2rect(r,y2) //function of conversion

[i,jl=addition(e,f,c,d) //function of addition

[o,pl=rect2polar (i, j) //function of conversion

[m,n]=division(a,o,b,p) //function of division

[aa,bal=voltdivider (x3,x4,y3,y4) //function of
multipliation

[ma,nal=division(aa,o,ba,p) //function of
division
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// Results

printf ("Ve = %d V < %.2f degree \n” ,m,n)
printf ("Vr = %d V < %.2f degree” ,ma,na)

Scilab code Exa 15.10 Example 10

Chapter 15, Example 15.10
//
clc

funcprot (0)
//addition

function[cl,c2]=additionl(x1,x2,y1,y2)

cl = x1+x2

c2 = yl+y2

endfunction
//multiplication

function [r,s] = voltdivider (x1,x2,yl,y2)

r=x1%*x2
s=yl+y2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition

function[cl,c2,c3]=addition(x1,x2,x3,y1,y2,y3)

cl = x1+x2+x3
c2 yl+y2+y3
endfunction

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))
if x==0 then
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th=-90
else
th=atand (y/x)
end
endfunction

function[q,x]=division(x1l,x2,y1,y2)
q=x1/x2
x=yl-y2

endfunction

//Variable Declaration

x1=6 //real value of Zr

x2=50 //real value of E

y1=0 //angle in degree of Zr

y2=30 //angle in degree of E

r2=9 //real value of ZI

$2=90 //angle in degree of ZI

r3=17 //real value of Zc

s3=-90 //angle in degree of
Zc

// Calculation
[a,b]l=voltdivider (x1,x2,y1l,y2) //function of
multiplication

[c,d]l=polar2rect(xl,yl) //function of
conversion

[e,f]l=polar2rect(r2,s2) //function of
conversion

[ee,ffl=polar2rect (r3,s3) //function of
conversion

[i,j]l=addition(c,e,ee,d,f,ff) //function of
addition

[o,pl=rect2polar(i,j) //function of
conversion

[m,n]l=division(a,o0,b,p) //function of division

[aa,bal=voltdivider (r2,x2,s2,y2) //function

of conversion
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[ma,nal=division(aa,o,ba,p) //function of
division

[ab,bbl=voltdivider (r3,x2,s3,y2) //function
of conversion

[mb,nb]=division(ab,o0,bb,p) //function of
division

[za,yal=additionl(e,ee,f,ff) //function of
addition

[zb,ybl=rect2polar(za,ya) //function of
conversion

[zc,ycl=voltdivider (zb,x2,yb,y2) //function of
multiplication

[zd,yd]l=division(zc,o0,yc,p) //function of
division

// Results

printf ("Vr = %d V < %.2f degree \n” ,m,n)
printf (V]I = %d V < %.2f degree \n”,ma,na)
printf ("Ve = %d V < %.2f degree \n” ,mb,nb)
printf ("V1 = %d V < %.2f degree” ,zd,yd)

Scilab code Exa 15.11 Example 11

//Chapter 15, Example 15.11

clc

funcprot (0)

//Polar to Rectangle conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//addition
function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)
cl = x1+x2+x3

197



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

c2 = yl+y2+y3
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)
endfunction
//division
function([q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

//multiplication

function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1%*x2
s=yl+y2

endfunction

//Variable Declaration

r1i=6 //resistance in ohms
r2=4 //resistance in ohms
11 = 0.05 //inductance in henry
12 = 0.05 //inductance in henry
cl = 200%10"-6 //capacitance in farad
c2 = 200%10"-6 //capacitance in farad
w = 377 //in rad/s

z = 20 //source in volts

// Calculation

rt = ri+r2 //total resistance in ohms
yt = 0 //angle in degree

1t = 11+12 //in henry

ct = c1/2 //in farad

x1 = wxlt //in ohms

xy = 90 //angle in degree

xc = 1/(uwxct) //in ohms

cy = -90 //angle in degree

[a,bl=polar2rect(rt,yt)
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conversion

[c,d]l=polar2rect (xl,xy) //function of
conversion

[e,fl=polar2rect (xc,cy) //function of
conversion

[i,jl=addition(a,c,e,b,d,f) //function of addition

[m,n]l=rect2polar(i,j) //function of conversion

[o,pl=division(z,m,yt,n) //function of division

[w,wwl=voltdivider (o,rt,p,yt) //function of
multiplication

[x,yl=voltdivider (o,x1l,p,xy) //function of
multiplication

[v,kl=voltdivider (o,xc,p,cy) //function of
multiplication

fpl = cosd(48.16) //in degree

fp2 = (rt/m) //lagging

pt= z*ox*xfpl //power in watt

qQ=x-v //in volts

e= sqrt ((w*xw)+(qg*q)) //in volts

eo = 0 //in volts

[aa,bb]=voltdivider (rt,e,yt,eo0) //function of
multiplication

[cc,dd]=division(aa,m,bb,n) //function of
division

[ee,ffl=voltdivider (xc,e,cy,eo0) //function of
multiplication

[ii,jjl=division(ee,m,ff,n) //function of
division

// Results

printf ("a. Zt = %d ohm < %.2f degree \n” ,m,n)

printf (7 I =%.3f A< %.2f degree \n”,o0,p)

printf (7 Vr = %.2f V< %.2f degree \n”,w,ww)
printf (7 VI =%.2f V< %.2f degree \n”,x,y)
printf (7 Ve = %.2f V< %.2f degree \n”,v,k)
printf ("b. Fp = %.3f lagging \n”,fpl)

printf (7 Fp = %.3f lagging \n”,fp2)

printf ("c. Pt = %.2f W \n”,pt)

printf ("e. E = %d V \n”,e)
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printf("f. Vr = %.1f V < %.2f degree \n”,cc,dd)
printf (7 Ve = %.21 V< %.2f degree”,ii,jj)

Scilab code Exa 15.12 Example 12

//Chapter 15, Example 15.12
clc
funcprot (0)
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//adition
function[cl,c2]=addition(x1,x2,y1l,y2)
cl = x1+x2
c2 = yl+y2
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)
endfunction
//division
function([q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

//multiplication

function [r,s] = voltdivider (x1,x2,yl,y2)

r=x1x*x2
s=yl+y2
endfunction

200



31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53
o4
95
56
57
58
59
60
61
62
63
64
65
66
67

//Function to create plot on complex plane
function complexPlot(xl,yl,x2,y2,x3,y3,2)
xptsl [0 x1];
yptsl = [0 y11;

xpts2 = [0 x2];
ypts2 = [0 y2];

xpts3 = [0 x3];

ypts3 = [0 y3];

scf (1) ;

clf (1) ;

set(gca(),”auto_clear”,” off”)

plot (xptsl,yptsl, 'ro—")

plot (xpts2,ypts2, 'ro—")

plot (xpts3,ypts3, 'ro—")

set(gca(),”auto_clear”,

a = gca();

a.x_location="origin”;

a.y_location="origin”;

set(gca(),”data_bounds” ,matrix

([-0.1,0.1,-0.2,0.2],2,-1))

xtitle (z);

xlabel (" Real”) ;

ylabel (" Imaginary”) ;
endfunction

7

On?? )

//Variable Declaration

g = 0.05 //in admittance

d =0 //in degrees

bl = 0.1 //in admittance

dl = -90 //in degrees
zr= 20 //in impedance
zro = 0 //in angle

zl = 10 //in impedance
zlo = 90 //in degrees
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// Calculation

[a,
[c,
[e,
[i,

m:
n=

(o,

la,
[s,

bl=polar2rect(g,d)
d]=polar2rect(bl,dl)
fl=addition(a,c,b,d)
jl=rect2polar (e, f)

(1/1)

(-3

pl=voltdivider (zr,zl,zro,zlo)
r]=polar2rect (zr,zro)
t]=polar2rect(zl,zlo)

[oo,ppl=addition(qg,s,r,t)
[qq,rr]l=rect2polar (oo, pp)
[ss,tt]=division(o,qq,p,rr)

//Plot
complexPlot(a,b,c,d,e,f,” Admittance Diagram”)

// Results

printf ("Yr = %.2f S + j%d \n”,a,b)

printf ("Yl = %d %.1fj s \n”,c,d)

printf ("Yt = %.2f S %.1fj S \n”,e,f)

printf ("Zt = %.2f ohm < %.2f degree \n” ,m,n)
printf ("Zt = %.2f ohm < %.2f degree \n”,ss,tt)

Scilab code Exa 15.13 Example 13

//Chapter 15, Example 15.13

clc

funcprot (0)
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)

endfunction

//adition
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function[cl,c2]=addition(xl,x2,x3,y1,y2,y3)

cl = x1+x2+x3
c2 yl+y2+y3
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
endfunction
//division
function([q,x]=division(xl,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction

//multiplication

function [r,s] = voltdivider(x1,x2,x3,y1,y2,y3)

r=x1*x2%*x3
s=yl+y2+y3
endfunction

//multiplication

function [r,s] = voltdivider1l(xl,x2,yl,y2)

r=x1%*x2
s=yl+y2
endfunction

//Function to create plot on complex plane
function complexPlot(xl,yl,x2,y2,x3,y3,x4,y4,2)

xptsl = [0 x1];
yptsi [0 y11;

xpts2 = [0 x2];
ypts2 [0 y21;

xpts3 [0 x3];
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ypts3 = [0 y3];

xptsd = [0 x4];

ypts4 = [0 y4];

scf (1) ;

clf (1);
set(gca(),”auto_clear”,” off”)

plot (xptsl,yptsl, ’'ro—")

plot (xpts2,ypts2, 'ro—")

plot (xpts3,ypts3, 'ro—")

plot (xpts4,ypts4, 'ro—")

set(gca(),”auto_clear”,”on”)

a = gca();

a.x_location="origin”;

a.y_location="origin”;

set (gca(),”data_bounds” ,matrix
([-0.1,0.25,-0.2,0.2],2,-1))

xtitle (z);

xlabel (" Real”);

ylabel (" Imaginary”) ;

endfunction

//Variable Declaration

r =5

g = 1/r
xl = 8

d =0

bl = 1/x1
dl = -90
xc = 20
bc = 1/xc
dc = 90
zr= 5

zro = 0
zl = 8
zlo = 90
zc = 20
zco = -90
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// Calculation

[a,bl=polar2rect(g,d)
[c,d]l=polar2rect(bl,bdl)
[cc,dd]=polar2rect (bc,dc)
[e,f]l]=addition(a,c,cc,b,d,dd)
[i,jl=rect2polar(e,f)

m= (1/1i)
n= (-j)

[o,pl=voltdivider(zr,zl,zc,zro,zlo,zco)
[mm,nn]l=voltdivider1(zr,zl,zro,zlo)
[ma,nal=voltdivider1(zl,zc,zlo,zco)
[mb,nbl=voltdividerl (zr,zc,zro,zco)
[q,r]l=polar2rect (mm,nn)
[s,tl=polar2rect (ma,na)
[sa,tal=polar2rect (mb,nb)
[oo,ppl=addition(q,s,sa,r,t,ta)
[qq,rr]l=rect2polar (oo, pp)
[ss,tt]=division(o,qq,p,rr)

//Plot

complexPlot (a,

// Results

printf ("a. Yr
printf (7 Y1
printf (7 Yec

printf ("b. Yt
printf ("c. Zt
printf (7 7%

b,c,d,cc,dd,e,f,” Admittance Diagram”)

=%.1f S + j%d \n”,a,b)

= % %.3fj s \n”,c,d)

=% + j%.3f S \n”,cc,dd)

=%.2f S < %.3f degree \n”,i,j)

= %.2f ohm < %.2f degree \n”,m,n)
= %.2f ohm < %.2f degree \n”,ss,tt)

Scilab code Exa 15.14 Example 14

//Chapter 15,
clc

Example 15.14
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//real and imaginary part

function[r,i]l=realnimaginary(x,y)

r= x/((xxx)+(y*y))
i= y/((x*x)+(y*y))
endfunction

//Variable Declaration

r =6 //real part
xc = 8 //imaginary
ri = 10 //real part
x1 = 4 //imaginary
xcl = -0.1 //imaginary

//Calculation
[a,bl=realnimaginary(r, xc)

of Z
part
of Z
part
part

//function
//imaginary part of Z
//function

xo = xl+xcl

[c,d]=realnimaginary(rl, xo)

// Results

printf ("a. Y = %.2f S + j%.2f S \n”,a,b)

printf ("b. Y = %.3f S — j%.3f S 7,c,d)

Scilab code Exa 15.15 Example 15

//Chapter 15, Example 15.15
clc
//multiplication
function [r,s] =
r=x1%*x2
s=yl+y2
endfunction

//Rectangle to Polar Conversion
rect2polar(x,y)

function [r,th] =
r=sqrt ((x*x*2) +(y**2))
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th=atand (y/x)
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 yl+y2

endfunction

//division
function([q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction
//Variable Declaration

zl = 4 //real value of ZI
zlo = 90 //angle in degree
it = 20 //real value of It
ito = 0 //angle in degree
zr = 3 //real value of Zr
zro = 0 //angle in degree

// Calculation

[a,bl=voltdivider(zl,it,zlo,ito) //function of

multiplication

[c,d]l=polar2rect(zr,zro) //function of
conversion

[e,f]l=polar2rect(zl,zlo) //function of
conversion

[i,jl=addition(c,d,e,f) //function of addition

lo,pl=rect2polar(i,j) //function of
conversion

[m,n]=division(a,o,b,p) //function of division
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[aa,bbl=voltdivider (zr,it,zro,ito) //function of

multiplication

[mm,nn]=division(aa,o,bb,p) //function of
division

// Results

printf ("Ir = %d A < %.2f degree \n” ,m,n)

printf ("It = %d A < %.2f degree \n” ,mm,nn)

Scilab code Exa 15.16 Example 16

//Chapter 15, Example 15.16
clc
//division
function[q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction
//Variable Declaration
zc= 2 //real value of Zc
zco = -90 //angle in degree
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it = 5 //real value of It

itt = 30 //angle in degree

zr = 1 //real part of Zrl

zl = 8 //imaginary part of ZI
xx = zl-zc //imaginary part of Zcrl

// Calculation
[a,bl=voltdivider (zc,it,zco,itt) //function of
multiplication

[c,d]l=rect2polar (zr,xx) //function of
conversion

[e,f]l=division(a,c,b,d) //function of division

[m,n]=rect2polar (zr,zl) //function of
conversion

[i,j]l=voltdivider(m,it,n,itt) //function of
multiplication

[s,t]l=division(i,c,j,d) //function of division

// Results

printf (" Irl = %.3f A < %.2f degree \n”,e,f)

printf ("Ic = %.3f A < %.2f degree”,s,t)

Scilab code Exa 15.17 Example 17

//Chapter 15, Example 15.17

clc

// Variable Declaration

rp = 8%1073 //R in kiloohms
x1 = 9%1073 //X1 in kiloohms
xc = 4x%x1073 //Xc in kiloohms

//Calculation

xp = xl-xc //in kiloohms
rs = (rpx(xp*xp))/((xp*xp)+(rp*rp)) //in kiloohms
xs = ((rp*rp)*xp)/((xp*xp)+(rp*rp)) //in kiloohms
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// Results
printf ("Rs = %.3f kohm \n”,rs/10°3)
printf ("Xs = %.3f kohm ”,xs/10°3)
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Scilab code Exa 15.18 Example 18

//Chapter 15, Example 15.18
clc
funcprot (0)
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)
cl = x1+x2+x3
c2 = yl+y2+y3
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
endfunction

//division
function[q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

//multiplication
function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction

210



30
31
32
33
34
35
36
37
38

39

40

41

42
43

44
45
46

47

48

49
50
o1
52
53
54
55
56
o7
58
59

function[cl,c2]=additionl(x1,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

// Variable Declaration

ri = 10 //resistancel in ohms

r2 = 40 //resistance2 in ohms

11 = 6%x10"-3 //inductancel in
millihenry

12 = 12%x10°-3 //inductance2 in
millihenry

cl = 80x10"-6 //capacitancel in
microfarad

c2 = 20%x10"-6 //capacitancel in
microfarad

w = 1000 //in rad/s

ia= 12 //current source in
ampere

iao = 0 //angle in degree

//Calculation

rt = (ri*xr2)/(ri1+r2) //total resistance in
ohms

1t = (11%12)/(11+12) //total inductance in
millihenry

ct = cl+c2 //total capacitance in
microfarad

x1 = wxlt //reactance in ohms

xlo = 90 //angle in degree

xc = 1/(uwxct) //reactance in ohms

g = 1/rt //real value of Yr

go =0 //angle in degree

bl = 1/x1 //real value of BI

blo = -90 //angle in degree

bc = 1/xc //real value of Bc

bco = 90 //angle in degree

[a,bl=polar2rect(g,go) //function of conversion

[c,d]l=polar2rect(bl,blo) //function of conversion
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[e,f]l=polar2rect (bc,bco) //function of conversion
[i,j]l=addition(a,c,e,b,d,f) //function of addition
[m,n]l=rect2polar(i,j) //function of conversion
[mm,nn]=division(ia,m,iao,n) //function of division
[o,pl=division(mm,x1,nn,xlo) //function of division

fp = (g/m) //lagging

po = mm*ia*cosd(nn) //power in watt

ztl = 1/m //real vlue in ohms of
AT

zt2 = -n //angle in degree

[vv,wwl=polar2rect(ztl,zt2) //function of
conversion

1=vv/w //inductance in
millihenry

[ss,tt]l=voltdivider (ia,ztl,iao,zt2) //function of
multiplication

ppo= (iaxia)*vv //power in watt

rp = ((vv*vv)+(ww*xww))/vv //resistance in ohms

xp = ((vv*vv)+(ww*ww))/ww //resistance in ohms

gl=1/rp //real value in ohms of
Yt

glo=0 //angle in degree

bli=1/xp //real value

blio=-90 //angle in degree

[za,zbl=polar2rect (gl,go) //function of
conversion

[zc,zd]l=polar2rect(bll,bllo) //function of
conversion

[ze,zf]=additionl(za,zc,zb,zd) //function of
addition

[zx,zyl=rect2polar (ze,zf) //function of
conversion

// Results

printf ("Yt = %.3f S < %.3f degree \n”,m,n)

printf "E = %.3f V < %.3f degree \n” ,mm,nn)

printf ("IL = %.3f A < %.3f degree \n”,o0,p)

printf ("Fp = %.3f lagging \n”,fp)

printf ("P = %.2f W \n” ,po)
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printf ("Zt = %.3f ohm + j%.3f ohm \n”,vv,ww)
printf ("L = %.3f mH \n”,1%10°3)

printf ("E = %.3f V < %.3f degree \n”,ss,tt)
printf ("P = %.2f W \n” ,ppo)

printf ("Rp = %d ohm \n” ,rp)

printf ("Xp = %.3f ohm \n”,xp)

printf ("Yt = %.3f S < %.3f degree \n”,zx,zy)
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Chapter 16

Series Parallel ac Networks

Scilab code Exa 16.1 Example 1

//Chapter 16, Example 16.1
clc

//multiplication
function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//division
function[q,x]=division(x1,x2,y1l,y2)
q=x1/x2
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x=yl-y2
endfunction
//addition
function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction
// Variable Declaration

zl = 1 //real value of impedancel
zlo = 0 //angle in degree

xc = 2 //real value of Xc

xco = -90 //angle in degree

x1 = 3 //real value of Xl

xlo = 90 //angle in degree

ev = 120 //real value of E

eo = 0 //angle in degree

// Calculation
[a,bl=voltdivider (xc,x1l,xco,xlo) //function of
multiplication

x= -xc+xl //real value

xo= 90 //angle in degree
[c,d]=division(a,x,b,x0) //function of division
[aa,bb]=polar2rect(zl,zlo) //function of conversion

[cc,dd]=polar2rect(c,d) //function of conversion
[e,f]l=addition(aa,cc,bb,dd) //function of addition
[ee,ff]l=rect2polar(e,f) //function of conversion

[m,n]=division(ev,ee,eo,ff) //function of
division
[v,wl=voltdivider(m,zl,n,z10) //function of

multiplication
[vv,ww]=voltdivider(m,c,n,d) //function of
multiplication

[q,rl=division(vv,xc,ww,xco) //function of
division

pdel = (m*m)*z1 //power in watt

fp = cosd(n) //lagging
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// Results

printf ("a. Zt = %.2f ohm < %.2f degree \n”,ee,ff)
printf ("b. Is = %.2f A < %.2f degree \n” ,m,n)
printf ("c. Vr = %.2f V < %.2f degree \n”,v,w)
printf (7 Ve = %.21f V< %.2f degree \n”,vv,ww)
printf ("d. Ic = %.2f A < %.2f degree \n”,q,r)
printf ("e. Pdel = %.2f W \n”,pdel)

printf ("f. Fp = %.3f leading \n”,fp)

Scilab code Exa 16.2 Example 2

//Chapter 16, Example 16.2

clc

//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
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r=x1x*x2
s=yl+y?2
endfunction

//Rectangle to Polar Conversion

function [r,th]

rect2polar (x,y)

r=sqrt ((x**2) +(y**2))

if x==0 then
th=-90

else

th=atand (y/x)

end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)

endfunction

//addition

function[cl,c2]=addition(x1,x2,y1,y2)

cl = x1+x2
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c2 = yl+y2
endfunction
//division
function([q,x]=division(x1l,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

// Variable Declaration

x=complex (3,4) //complex form of Z1

y=complex (0, -8) //complex form of Z2

i = 50 //real value of current in
ampere

io = 30 //angle in degree

//Calculation

[a,b]l=rect2polar(real(x),imag(x)) //function of
conversion

[c,d]l=rect2polar(real(y),imag(y)) //function of
conversion

[aa,bb]l=voltdivider(c,i,d,io) //function og

multiplication
[cc,dd]=addition(real(y),real(x),imag(y),imag(x))
[e,f]l=rect2polar (cc,dd) //function of conversion
[ee,ff]=division(aa,e,bb,f) //function of division
[ac,bc]l=voltdivider(a,i,b,io) //function og
multiplication
[ea,fal=division(ac,e,bc,f) //function of division

[m,n]=polar2rect (ee,ff) //function of conversion

[mm,nn]=polar2rect (ea,fa) //function of
conversion

[ma,nal=addition(m,mm,n,nn) //function of addition

[mb,nb]l=rect2polar (ma,na) //function of
conversion

// Results

printf ("a. I1 = %d A < %.2f degree \n”,ee,ff)

printf ("b. 12 %d A < %.2f degree \n”,ea,fa)
printf ("c. %d A < %d degree = %d A < %d degree (
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checks) 7 ,mb,nb,mb,nb)

Scilab code Exa 16.3 Example 3

//Chapter 16, Example 16.3
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=-90
else
th=atand (y/x)
end
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polaril(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition
function[cl,c2]=addition(xl,x2,y1,y2)
cl x1+x2
c2 yl+y2
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endfunction

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y?2
endfunction

//division
function([q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction
// Variable Declaration

zl=complex (5,0) //complex form of Z1

z2= complex (0,-12) //complex form of Z2

z3 = complex (0,8) //complex form of Z3

el = 20 //real part of voltage

elo = 20 //angle in degree

//Calculation

[a,bl=rect2polar(real(z2),imag(z2)) //function of
conversion

[aa,bbl=voltdivider(a,el,b,elo) //function of
multiplication

[c,d]=addition(real(zl) ,real(z2),imag(zl),imag(z2))

//function of addition

[cc,dd]=rect2polar(c,d) //function of conversion

[e,f]l=division(aa,cc,bb,dd) //function of
division

[ee,ff]l=rect2polarl(real(z3),imag(z3)) //function
of conversion

[g,h]l=division(el,ee,elo,ff) //function of
division

[gg,hh]l=division(el,cc,elo,dd) //function of
division

[o,pl=polar2rect(g,h) //function of conversion

[oo,ppl=polar2rect (gg,hh) //function of
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conversion

[m,n]l=addition(o,00,p,pp) //function of addition
[mm,nn]=rect2polar (m,n) //function of conversion
//Results

printf ("a. Ve = %.2f V < %.2f degree \n”,e,f)
printf("b. I1 = %.1f A < %.2f degree \n”,g,h)
printf (7 12 =%.2f A < %.2f degree \n”,gg,hh)
printf (7 Is =%.2f A < %.2f degree \n” ,mm,nn)

Scilab code Exa 16.4 Example 4

//Chapter 16, Example 16.4
clc

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)
endfunction
//subtraction
function[cl,c2]=subtraction(xl,x2,yl,y2)
cl = x1-x2
c2 = yl-y2
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1xx2
s=yl+y?2
endfunction
function[cl,c2]=addition(x1,x2,y1,y2)
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cl = x1+x2
c2 = yl+y2
endfunction

//division
function([q,x]=division(xl,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Variable Declaration

x=complex (3,4) //complex form of Z1
y=complex (8, -6) //complex form of Z2
ea = 100 //source in volts

eo = 0 //angle in degree

xo = 90

// Calculation
[a,bl=rect2polar(real(x),imag(x)) //function of

conversion

[c,d]l=rect2polar(real(y),imag(y)) //function of
conversion

[e,f]l=voltdivider(a,c,b,d) //function of
conversion

[g,h]l=addition(real(x) ,real(y),imag(x),imag(y))

[gg,hh]l=rect2polar(g,h) //function of conversion

[i,j]l=division(e,gg,f,hh) //function of division

[k,1]=division(ea,i,eo0,j) //function of division

[m,n]l=division(ea,a,eo,b) //function of division

[mm,nn]=division(ea,c,eo0,d) //function of division

[o,pl=voltdivider (m,real(x),n,e0) //function of
multiplication

[oo,ppl=voltdivider (mm,real(y),nn,eo) //function of

multiplication

[q,r]=voltdivider (real(x),ea,eo,eo0) //function of
multiplication

[s,t]l=polar2rect(real(x),eo0) //function of
conversion

[ss,tt]l=polar2rect (imag(x),xo0) //function of
conversion
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[sa,tal]=addition(s,ss,t,tt) //function of
addition

[sb,tbl=rect2polar(sa,ta)

[ga,ral=division(q,sb,r,tb) //function of
division

[v,wl=polar2rect (oo, pp) //function of conversion

[vv,ww]l=polar2rect (o,p) //function of conversion

[va,wal=subtraction(v,vv,w,ww) //function of
subtraction

[vb,wb]=rect2polar(va,wa) //function of conversion

// Results

printf ("Zt = %.3f ohm < %.2f degree \n”,i,j)
printf ("Is = %.2f A < %.2f degree \n”,k,1)
printf (P11 = %d A < %.2f degree \n” ,m,n)
printf (712 = %d A < %.2f degree \n” ,mm,nn)
printf ("Vrl = %d V < %.2f degree \n”,o0,p)
printf ("Vr2 = %d V < %.2f degree \n”,o0,pp)
printf ("Vrl = %d V < %.2f degree \n”,qa,ra)
printf ("Vab = %d V < %.2f degree \n”,vb,wb)

Scilab code Exa 16.5 Example 5

Chapter 16, Example 16.5
//
clc

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction
function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction
//Rectangle to Polar Conversion

222



14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36

37
38
39
40

41
42
43
44

45
46
47

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

//division
function[q,x]=division(x1l,x2,y1,y2)
q=x1/x2
x=yl-y2
endfunction
// Variable Declaration

ra = 50%10°3 //real value of Ra

rao = 0 //angle in degree

rb = 3.3%x10°3 //real value of Rb

rbo = 0 //angle in degree

x=complex (1¥10°3,-159.16) //complex form of Z2

ia = 4%10°-3 //real value of current
in milliampere

iao = 0 //angle in degree

y=complex (1x10°3,-0.796) //complex form of Z2

// Calculation
z1 = (raxrb)/(ra+rb) //Z1 in kilo ohms
[a,bl=voltdivider(zl,ia,rao,iao) //function of
mltiplicaion
[c,d]=addition(zl,real(x),rao,imag(x))
[g,hl=rect2polar(c,d) //function of conversion
[j,k]=division(a,g,b,h) //function of division
[m,n]=voltdivider (j,real(x),k,rao) //function of
mltiplicaion
[cc,dd]=addition(zl,real(y) ,rao,imag(y))
[gg,hh]=rect2polar (cc,dd)
[jj,kkl=division(a,gg,b,hh) //function of division
[mm,nn]=voltdivider (jj,real(y),kk,rao) //function
of mltiplicaion

// Results
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printf ("a. VL = %.3f V < %.3f degree \n”,m,n)
printf ("b. VL = %.3f V < %.3f degree \n” ,mm,nn)

Scilab code Exa 16.6 Example 6

//Chapter 16, Example 16.6
clc
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y?2
endfunction
function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
endfunction

//Variable Declaration

it = 2.626%10°-3 //real value of current in
milliampere

ito = 51.02 //angle in degree

z1 = 1.545%10°3 //real value of Z1

zlo = 0 //angle in degree

x=complex (10%x10°3,-20%10"3) //complex form of Z2
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// Calculation

[a,b]=voltdivider(zl,it,zlo,ito) //function of
multiplication

[c,d]l=addition(zl,real(x),zlo,imag(x)) //function
of addition

[e,f]l=rect2polar(c,d) //function of conversion

[m,n]=division(a,e,b,f) //function of division

[o,pl=rect2polar(real(x),imag(x)) //function of
conversion

[mm,nn]l=voltdivider (m,o,n,p) //function of
multiplication

38
39
40
41
42

// Results

printf("a. I = %.3f mA < %.3f degree \n”,m*x10°3,n)
printf ("b. V = %.3f V < %.3f degree \n”,mm,nn)
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Scilab code Exa 16.7 Example 7

//Chapter 16, Example 16.7

clc

//Polar to Rectangle conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)
cl = x1+x2+x3
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c2 =

//division

yl+y2+y3
endfunction
//multiplication
function [r,s]
r=x1%*x2
s=yl+y?2
endfunction

voltdivider (x1,x2,y1,y2)

function([q,x]=division(xl,x2,yl,y2)

q=x1/x2
x=yl-y2
endfunction

//Variable Declaration

zl = 10
zlo = 0
z2 =

z3 =
ea = 200
eo = 0

// Calculation

complex (3,4)
complex (8,-6)

//real value of Z1
//angle in degree
//complex form of Z2
//complex form of Z3
//source voltage in volts
//angle in degree

[a,bl=rect2polar (real(z2),imag(z2)) //function of

conversion

[c,d]l=rect2polar (real(z3),imag(z3)) //function of

conversion
yl=1/z1 //admittancel
ylo = 0 //angle in degree
y2 = 1/a //admittance?2
ya2 = -b //angle in degree
y3 = 1/c //admittance3
ya3 = -d //angle in degree
[e,fl=polar2rect(y2,ya2) //function of conversion

[g,hl=polar2rect (y3,ya3) //function of conversion
[m,n]=addition(yl,e,g,ylo,f,h) //function of

addition
[o,pl=rect2polar(m,n)

//function of conversion
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[s,tl=voltdivider (ea,o0,eo0,p) //function of
multiplication

[sa,tal=division(ea,zl,eo0,zl0) //function of
division

[sb,tb]l=division(ea,a,eo0,b) //function of division

[sc,tc]l=division(ea,c,eo0,d) //function of division

ztl = 1/o0 //real value of Zt

zt2 = -p //angle in degree

[v,wl=polar2rect(s,t) //function of conversion

[va,wa]=polar2rect(sa,ta) //function of conversion

[vb,wbl=polar2rect(sb,tb) //function of conversion

[vc,wcl=polar2rect(sc,tc) //function of conversion

[vv,ww]=addition(va,vb,vc,wa,wb,wc) //function of
addition

// Results

printf ("a. T = %.1f A < %.3f degree \n”,s,t)

printf ("b. I1 = %d A < %d degree \n”,sa,ta)

printf (" 12 = %d A < %.2f degree \n”,sb,tb)

printf (7 I3 = %d A < %.2f degree \n”,sc,tc)

printf ("c. %d %dj = %d %dj (checks)\n” ,v,w,vv,ww)

printf ("d. Zt = %.3f ohm < %.3f degree \n”,ztl,zt2)

Scilab code Exa 16.8 Example 8

//Chapter 16, Example 16.8

clc

funcprot (0)

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1x*x2
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s=yl+y?2
endfunction

//division
function([q,x]=division(xl,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2

endfunction

function[cl,c2]=subtraction(xl,x2,yl,y2)
cl = x1-x2
c2 yl-y2
endfunction

//Variable Declaration

zl = 4 //real value of Z1

zlo = 0 //angle in degree
z2=complex (9,-7) //complex form of Z2
z3=complex (8,6) //complex form of Z3

ev = 100 //source voltage in volts
eo = 0 //angle in degree

// Calculation

[a,bl=rect2polar(real(z2),imag(z2)) //function
of conversion
[c,d]l=rect2polar (real(z3),imag(z3)) //function

of conversion
[e,f]l=voltdivider (a,c,b,d) //function of
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[ee,ff]=addition(real(z2),real(z3),imag(z2),imag(z3)

)

[m,nl=rect2polar(ee,ff) //function of
conversion

[ea,fal=division(e,m,f,n) //function of division

[eb,fbl=polar2rect (ea,fa) //function of
conversion

[g,hl=addition(zl,eb,zlo,fb) //function of
addition

[gg,hhl=rect2polar(g,h) //function of
conversion

lo,pl=division(ev,gg,eo,hh) //function of
division

fp=gg/gsg

[i,j]l=voltdivider(a,o,b,p) //function of
multiplication

[q,r]=division(i,m,j,n) //function of division

[qa,ral=polar2rect(q,r) //function of
conversion

[gb,rb]l=polar2rect (o,p) //function of
conversion

[s,t]l=subtraction(gb,qa,rb,ra) //function of
subtraction

[ss,tt]l=rect2polar(s,t) //function of
conversion

pt = ev*ox*cosd(1.5) //power in watt

// Results

printf ("a. Zt = %.3f ohm < %.1f degree \n”,gg,hh)
printf ("b. T = %.2f A < %.1f degree \n”,o,p)
printf ("c¢. Fp = %d \n”,fp)

printf (712 = %.2f A < %d degree \n”,q,r)

printf (P11 = %.1f A < %.2f degree \n”,ss,tt)
printf ("Pt = %.2f W \n”,pt)
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Chapter 17

Methods of Analysis and

Selected Topics ac

Scilab code Exa 17.1 Example 1

//Chapter 17, Example 17.1

clc

//division

function([q,x]=division(x1,x2,y1l,y2)

q=x1/x2
x=yl-y2
endfunction

// Variable Declaration
//source voltage in volts
//angle in degree
//real value of Z
//angle in degree

ea 100

eo = 0

za = 5

ZO 53.13

// Calculation

[a,b]l=division(ea,za,eo0,z0)

// Results

//function of division

printf ("1 = %d A < %.2f degree \n”,a,b)
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Scilab code Exa 17.2 Example 2

//Chapter 17, Example 17.2
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(x1,x2,y1l,y2)
cl = x1+x2
c2 = yl+y2

endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
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endfunction
// Variable Declaration

zc = 4 //real value of Zc
zco = -90 //angle in degree
zl = 6 //real value of ZI
zlo = 90 //angle in degree
ia = 10 //real value of I
iao = 60 //angle in degree

//Calculation

[aa,bbl=voltdivider (zc,zl,zco,zlo) //function of

multiplication

[a,bl=polar2rect (zc,zco) //function of
conversion

[c,d]l=polar2rect (zl,zlo) //function of
conversion

[e,f]l=addition(a,c,b,d) //function of addition

[ee,ff]l=rect2polar (e, f) //function of
conversion

[g,hl=division(aa,ee,bb,ff) //function of
division

[i,jl=voltdivider (ia,g,iao,h) //function of
multiplication

// Results
printf ("Z = %d V < %d degree \n”,g,h)
printf ("E = %d V < %d degree \n”,i,j)

Scilab code Exa 17.3 Example 3

//Chapter 17, Example 17.3
clc

//division
function([q,x]=division(x1l,x2,y1l,y2)
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q=x1/x2

x=yl-y2

endfunction
//Variable Declaration

ea = 20 //source voltage in volts
eo = 0 //angle in degree
zl = 5%x1073 //real value of Z
zlo = 0 //angle in degree

// Calculation
[a,b]l=division(ea,zl,e0,zl0) //function of
division

// Results
printf (T =(%d X 10°—3 V)A < %d degree”,a*10"3,b)

Scilab code Exa 17.4 Example 4

//Chapter 17, Example 17.4

clc
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1*x2
s=yl+y?2

endfunction

// Variable Declaration

ia= 100 //real value of 1
iao = 0 //angle in degree
z1 = 40%10°3 //real value of Z

zlo = 0 //angle in degree
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// Calculation

[a,b]l=voltdivider (ia,zl,iao,zlo)

// Results

printf ("E = (%d x 10°61)V < %d degree” ,a/10°6,b)

Scilab code Exa 17.5 Example 5

//Chapter 17, Example 17.5

clc
funcprot (0)
//addition

function[cl,c2]=addition(xl,x2,x3,y1,y2,y3)

cl = x1+x2+x3

c2 = yl+y2+y3

endfunction
//subtaction

function[cl,c2]=subtraction(xl,x2,yl,y2)

cl = x1-x2

c2 = yl-y2

endfunction
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1%*x2
s=yl+y2
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))
if x==0 then

th=-90
else

th=atand (y/x)

if (x<0) & (y<0) then
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th=th-180
end
end

endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polaril(x,y)
r=sqrt ((x**x2)+(y**2))

if x==0 then
th=90

else
th=atand (y/x)

if (x<0) & (y<0) then

th=th-180
end
end

endfunction
//division
function[q,x]=division(x1l,x2,y1l,y2)

e

q=x1/x2
x=yl-y2
ndfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)

endfunction

//Variable Declaration

z1
z2
z3
el
elo
e2
e20

complex (0,2)
complex (4,0)
complex (0,-1)
2

=0
6

=0

// Calculation

a:

(

(el-e2)*xreal(z2))

//complex form of Z1

//complex form of Z2

//complex form of Z3
//source voltage in volts
//angle in degree
//source voltage in volts
//angle in degree

//real part of numerator
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b=el*imag(z3)
numerator

[c,d]=rect2polar(a,b)
conversion

[e,fl=rect2polarl(real(zl),imag(zl))

function of conversion
[g,h]l=rect2polar(real(z2),imag(z2))
of conversion
[i,jl=rect2polar(real(z3),imag(z3))
of conversion
[ca,dal=voltdivider(e,g,f,h)
function of multiplication
[cb,db]=voltdivider(e,i,f,j)
function of multiplication
[cc,dd]=voltdivider(g,i,h,j)
function of multiplication
[s,t]l=polar2rect(ca,da)
conversion
[sa,tal=polar2rect (cb,db)
conversion
[sb,tb]l=polar2rect (cc,dd)
conversion

[o,pl=addition(s,sa,sb,t,ta,tb)
addition
[m,n]l=rect2polar(o,p)
conversion
[mm,nn]=division(c,m,d,n)
division

// Results

//imaginary part of

//function of

/] 21

//z2 function

//z3 function

/] z1%22
/] z1%23
/] 22%23
//function
//function

//function

//function

of

of

of

of

//function of

//function of

printf (P11 = %.2f A < %.2f degree \n” ,mm,nn)

Scilab code Exa 17.9 Example 9
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//Chapter 17, Example 17.9
clc

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition
function[cl,c2]=addition(xl,x2,x3,y1,y2,y3)
cl x1+x2+x3
c2 yl+y2+y3
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end

endfunction

function[cl,c2]=subtraction(xl,x2,yl,y2)
cl = x1-x2
c2 = yl-y2
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction

//division
function([q,x]=division(xl,x2,y1l,y2)
q=x1/x2
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x=yl-y2
endfunction
// Variable Declaration

z1l = complex(1,2) //complex form of Z1

z2 = complex (4,-8) //complex form of Z2

z3 = complex (0,6) //complex form of Z3

el = 8 //source of voltage in volts
elo = 20 //angle in degree

e2 = 10 //source of voltage in volts
e20 = 0 //angle in degree

// Calculation

[a,bl=rect2polar(real(z2),imag(z2)) /] 22
function of conversion

[aa,bb]l=voltdivider(a,el,b,elo) //function of
multiplication

[ac,bc]l=polar2rect (aa,bb) //function of
conversion

[c,d]l=rect2polar(real(zl),imag(zl)) /] z1
function of conversion

[ca,dal=voltdivider(c,e2,d,e20) //function of
multiplication

[cb,dbl=polar2rect (ca,da) //function of
conversion

[cc,dd]=subtraction(ac,cb,bc,db) //function of
subtraction

[e,fl=rect2polar(cc,dd) //function of conversion

[ea,fal=voltdivider(c,a,d,b) /] Z1x22
function of multiplication

[ee,ffl=polar2rect (ea,fa) //function of
conversion

[g,hl=rect2polar(real (z3),imag(z3)) //z3
function of conversion

[ga,hal=voltdivider(c,g,d,h) /] z1%x23
function of multiplication

[gg,hhl=polar2rect (ga,ha) //function of
conversion

[gb,hbl=voltdivider(a,g,b,h) //2z2%z3 function
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of multiplication
[m,n]l=polar2rect (gb,hb) //function of conversion
[mm,nn]=addition(ee,gg,m,ff ,hh,n) //function of
addition

[ma,nal=rect2polar (mm,nn) //function of
conversion

[mb,nbl=division(e,ma,f,na) //function of
division

69
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// Results
printf (712 = %.2f A < %.2f degree” ,mb,nb)
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Scilab code Exa 17.12 Example 12

//Chapter 17, Example 17.12

clc

funcprot (0)

//Polar to Rectangle conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//addition
function[cl,c2]=addition(xl,x2,y1,y2)

cl = x1+x2

c2 = yl+y2

endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))

if x==0 then

th=90
else
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th=atand (y/x)
if (x<0) & (y<0) then
th=th-180
end
end
endfunction

function[cl,c2]=subtraction(xl,x2,yl,y2)
cl = x1-x2
c2 = yl-y2
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1x*x2
s=yl+y2
endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
// Variable Declaration

zl = 24 //real part in
milliampere

zlo = 0 //angle in degree

z2 = -0.539 //real part in
milliampere

z20 = 21.80 //angle in degree

z3 = 0.5 //real part in
milliampere

z30 = 0 //angle in degree

z4 = 4 //real part in milliampere

z4o = 0 //angle in degree

zb = 2.5 //real part in
milliampere

z5o0= -2.29 //angle in degree
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// Calculation

[a,bl=voltdivider (zl1,z2,zl0,z20) //z1x2z2 function
of multiplication

[aa,bb]=voltdivider (z3,z4,z30,z40) //z3xz4 function
of multiplication

[ac,bcl=polar2rect(a,b) //function of
conversion

[ad,bd]=polar2rect (aa,bb) //function
of conversion

[c,d]l=addition(ac,ad,bc,bd) //function of
addition

[ca,dal=rect2polar(c,d) //function of
conversion

[m,n]l=voltdivider (z5,z2,z50,2z20) //function of
multiplication

[ma,nal=voltdivider (z3,z3,z30,2z30) //function of
multiplication

[mb,nb]l=polar2rect (m,n) //function of
conversion

[mc,nc]=polar2rect (ma,na) //function
of conversion

[md,nd]=addition (mb,mc,nb,nc) //function of
addition

[me ,nel=rect2polar (md,nd) //function
of conversion

lo,pl=division(ca,me,da,ne) //function of
division

// Results

printf ("V1 = %.2f V < %.2f degree ”,0,p)

Scilab code Exa 17.16 Example 16
//Chapter 17, Example 17.16

clc
//Rectangle to Polar Conversion
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function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))
if x==0 then
th=-90
else
th=atand (y/x)
end
endfunction
//Rectangle to Polar Conversion

function [r,th] = rect2polaril(x,y)

r=sqrt ((x**2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1x*x2
s=yl+y2
endfunction

//division

function([q,x]=division(x1l,x2,y1l,y2)

q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition

function[cl,c2]=additionl(x1,x2,y1,y2)

cl = x1+x2
c2 = yl+y2
endfunction
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//addition

function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)

cl = x1+x2+x3
c2 = yl+y2+y3
endfunction
// Variable Declaration
z1 complex (1/4,0)
z2 = complex(0,1/5)
z3 = complex(0,1/-2)

il = 6
ilo = 0
i2 = 4
i20 = 0

//Calculation

[a,bl=additionl(real(z3),real(z2),imag(z3),imag(z2))

/] y3+y2

[aa,bb]l=rect2polar(a,b)
[ac,bc]l=voltdivider(-aa,il,-bb,ilo)

il
[c,d]l=rect2polar(real(z2),imag(z2))
[cc,dd]=voltdivider (i2,c,i20,d)
[w,v]l=polar2rect (ac,bc)
[ww,vv]=polar2rect (cc,dd)
[wa,val=additionl (w,ww,v,vv)
[wb,vb]=rect2polar (wa,va)
[ca,dal=rect2polar(real(zl),imag(zl))
[cb,db]l=rect2polarl(real(z3),imag(z3))
[e,fl=voltdivider (ca,cb,da,db)
[ee,ff]=polar2rect(e,f)
[g,h]l=voltdivider (c,cb,d,db)
[gg,hh]=polar2rect(g,h)
[m,n]l=voltdivider (ca,c,da,d)
[mm,nn]=polar2rect(m,n)
[o,pl=addition(ee,gg,mm,ff ,hh,nn)
[oo,ppl=rect2polar(o,p)
[s,t]l=division(wb,o00,vb,pp)
// Results

243

[/ (y3+y2)/

//i2y2



78

© 00 J O U i W N

T e T e T o S S S G St
N O U = W NN = O

© 00 J O Ut i W N

printf ("V1 = %.2f V < %.2f degree ”7,s,t)

Scilab code Exa 17.17 Example 17

//Chapter 17, Example 17.17
clc

//Variable Declaration

z1= complex(7,8)

z2 = complex(4,5)

z3 = complex (0,-10)

z4 = complex(8,0)

el = 20
elo = 0
il = 10
ilo = 20

//Calculation

// Results

Scilab code Exa 17.19 Example 19

//Chapter 17, Example 17.19
clc
//Variable Declaration

// Calculation
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// Results

Scilab code Exa 17.20 Example 20

//Chapter 17, Example 17.20
clc
//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2)+(y**2))
if x==0 then
th=-90
else
th=atand (y/x)
end
endfunction

//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1%*x2
s=yl+y?2
endfunction

//division

function([q,x]=division(x1l,x2,y1l,y2)

q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]l= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition

function[cl,c2]=additionl(x1,x2,y1,y2)

cl = x1+x2
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c2 = yl+y2
endfunction
function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)
cl = x1+x2+x3
c2 = yl+y2+y3
endfunction
// Variable Declaration

za=complex (0, -4) //complex form of Za
zb=complex (0, -4) //complex form of Zb
zc=complex (3,4) //complex form of Zc
z4 = complex (2,0) //complex form of Z4
z5 = complex (3,0) //complex form of Z5
// Calculation

[a,bl=rect2polar (real(zb),imag(zb)) //function of
conversion

[c,d]l=rect2polar(real(zc),imag(zc)) //function of
conversion

[e,f]l=voltdivider (a,c,b,d) //function of
multiplication

[g,hl=addition(real(za),real(zb),real(zc),imag(za),

imag (zb) ,imag(zc)) //function of addition

[i,j]l=rect2polar(g,h) //function of conversion

[m,n]=division(e,i,f, j) //function of
division

[o,pl=polar2rect(m,n) //Z1 function of
conversion

[aa,bbl=rect2polar(real(za),imag(za)) //function
of conversion

[ee,ffl=voltdivider (aa,c,bb,d) //function of
multiplication

[mm,nn]=division(ee,i,ff,j) //function of
division

[oo,ppl=polar2rect (mm,nn) //7Z2 function of
conversion

[ac,bcl=voltdivider (aa,a,bb,b) //function of
multiplication

[ad,bd]=division(ac,i,bc,j) //function of
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division

[ae ,bel=polar2rect (ad,bd) //7Z3 function of
conversion

[ma,nal=additionl (o, real(z4),p,imag(z4)) //
function of addition

[mb,nbl=rect2polar (ma,na) //7ZT1
function of conversion

[s,t]l=additionl (oo,real(z5) ,pp,imag(z5)) //
function of addition

[sa,tal=rect2polar(s,t) /] ZT2
function of conversion

[sb,tbl=voltdivider (mb,sa,nb,ta) //function
of multiplication

[sc,tc]l=additionl(ma,s,na,t) //function of
addition

[se,tel=rect2polar(sc,tc) //function
of conversion

[sd,td]=division(sb,se,tb,te) //function of
division

[sf,tf]l=polar2rect(sd,td) //ZT3 function
of conversion

[si,ti]l=additionl (ae,sf,be,tf) //function of
addition

[sv,tv]=rect2polar(si,ti) //function
of conversion

// Results
printf ("ZT = %.2f ohm < %.2f degree \n”,sv,tv)

Scilab code Exa 17.21 Example 21
//Chapter 17, Example 17.21

clc
//Variable Declaration
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zt = complex(1,2)
zd complex (3,6)

//Calculation

a= real(zd)/3

b= imag(zd) /3
= a%*3

= b*3

= c/2

d/2

= (e*2)/3

= (£f%x2)/3

// Results

50Q Hh O QO
Il

printf ("Zy = %d ohm + j %d ohm \n”,a,b)
printf ("Zt = %d ohm + j %d ohm \n”,real(zt),imag(zt)

)

printf ("Zdel = %d ohm + j %d ohm \n”,c,d)
printf ("Z1 = %.1f ohm + j %d ohm \n”,e,f)
printf ("Zt = %d ohm + j %d ohm \n”,g,h)
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Chapter 18

Network Theorems ac

Scilab code Exa 18.1 Example 1

//Chapter 18, Example 18.1
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=-90
else
th=atand (y/x)
end
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1*x2
s=yl+y?2
endfunction

//division
function([q,x]=division(x1,x2,y1l,y2)
q=x1/x2
x=yl-y2
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//addition
function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
// Variable Declaration

z1l = complex(0,4) //complex form of Z1

z2 = complex(0,4) //complex form of Z2

z3 = complex(0,-3) //complex form of Z3

el = 10 //real value of voltage
elo = 0 //angle in degree

e2 = 5 //real value of voltage
e20 = 0 //angle in degree

//Calculation

[a,bl=rect2polar(real(z2),imag(z2)) //function of
conversion

[c,d]l=rect2polar(real(z3),imag(z3)) //function of
conversion

[e,f]l=voltdivider(a,c,b,d) //function of
multiplication

[g,hl=addition(real(z2),real(z3),imag(z2),imag(z3))
//function of addition

[gg,hh]l=rect2polar(g,h) //function of conversion

[m,n]l=division(e,gg,f,hh) //z23 in ohms

[mo,no]=polar2rect(m,n)

[o,pl=addition(mo,real(zl) ,no,imag(zl)) //function
of addition

[oo,ppl=rect2polar(o,p) //function of conversion

[s,t]l=division(el,o00,elo,pp) //Isl in ampere

[ss,ttl=polar2rect(s,t) //function of conversion

[aa,bal=voltdivider(c,s,d,t) //function of
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multiplication
[ab,bb]l=rect2polar(aa,ba) //function of conversion
[ac,bc]l=division(ab,gg,bb,hh) //1 in ampere
z12 = imag(zl)/2 //imaginary part of Z12
[cc,dd]= addition(real(zl),real(z3),z12,imag(z3))

[ca,dal=rect2polar(cc,dd) //function of conversion

[cb,db]l=division(e2,ca,e20,da) //1s2

i2 = c¢cb/2 //in ampere

[ma,na]=polar2rect(cb,db) //function of conversion

[mm,nn]l=addition(ss,ma,tt,na) //function of
addition

[mb,nb]l=rect2polar (mm,nn) //final I function
of conversion

// Results

printf ("I = %.2f A < %.2f degree \n” ,mb,nb)

Scilab code Exa 18.2 Example 2

//Chapter 18, Example 18.2
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction
//multiplication
function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1x*x2
s=yl+y2
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endfunction
//addition
function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 yl+y2
endfunction
//division
function([q,x]=division(x1l,x2,y1,y2)
q=x1/x2
x=yl-y2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
// Variable Declaration

z1 = complex(0,6) //complex form of Z1

z2 = complex (6,-8) //complex form of Z2

il = 2 //current in ampere

el= 20 //real value of voltage
elo = 30 //angle in degree

// Calculation
[a,bl=addition(real(zl) ,real(z2),imag(zl) ,imag(z2))
//function of addition

[aa,bbl=rect2polar(a,b) //function of conversion

c=imag (z1)*i1 //imaginary part

[i,j]l=rect2polar(real(zl),c) //function of
conversion

[e,fl=division(i,aa,j,bb) //I1 function of
division

[m,n]=division(el,aa,elo,bb) //12 function of
division

[o,pl=polar2rect (e, f) //function of conversion

[oo,ppl=polar2rect(m,n) //function of conversion

[s,tl=addition(o,00,p,pp) //function of addition

[ss,ttl=rect2polar(s,t) //function of conversion
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// Results
printf ("I = %.2f A < %.2f degree \n”,ss,tt)

Scilab code Exa 18.3 Example 3

//Chapter 18, Example 18.3

clc

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

// Variable Declaration

il= 1.9 //real value of current in
ampere

ilo = 108.43 //angle in degree

rl =6 //resistance in ohms

i2 = 3.16 //real value of current in
ampere

i20 = 48.43 //angle in degree

it = i1+i2 //real value of current in
ampere

ito = ilo-i2o //angle in degree
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ia = 4.42 //total current in ampere

iao = 70.2 //angle in degree

// Calculation

vl = ilx*ri1 //in volts

v2 = i2*r1l //in volts
[a,bl=polar2rect(vl,ilo) //function of conversion
[c,d]l=polar2rect(v2,i20) //function of conversion
[e,f]l=addition(a,c,b,d) //function of addition
[i,j]l=rect2polar(e,f) //function of conversion

vt = iax*ril //in volts

// Results

printf ("V6ohm = %.1f V < %.1f degree \n”,i,j)
printf ("V6ohm = %.1f V < %.1f degree (checks)\n”,vt,
iao)

Scilab code Exa 18.4 Example 4

//Chapter 18, Example 18.4

clc

//multiplication

function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1%*x2
s=yl+y2

endfunction

//division
function[q,x]=division(x1l,x2,y1,y2)
q=x1/x2
x=yl-y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
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endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

// Variable Declaration

rl = 0.5%x10°3 //resistancel in kiloohms

rio = 0 //angle in degree

r2 = 1%10°3 //resistance2 in kiloohms

r2o0 = 0 //angle in degree

r3 = 3%10°3 //resistance3 in kiloohms

r3o = 0 //angle in degree

el = 12 //source voltage in volts

xc = 10%10°3 //reactance in kiloohms

xco = -90 //angle in degree

x1 = 2x1073 //reactance in kiloohms

xlo = 90 //angle in degree

e2 = 4 //source voltage in volts

e20 = 0 //angle in degree

// Calculation

rpl = (ri1x*r3)/(ri1+r3) //in kiloohms

v3 = (rplx*el)/(rpl+r2) //V3(dc) in
volts

[a,bl=voltdivider (r2,xc,r20,xco) //function of
multiplication

[c,d]l=polar2rect (r2,r20) //function of conversion
[e,f]l=polar2rect (xc,xco) //function of conversion
[g,hl=addition(c,e,d,f) //function of addition
[i,jl=rect2polar(g,h) //function of conversion
[m,n]=division(a,i,b,j) //z2 function
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of division

[o,pl=polar2rect(r3,r30) //function of conversion
[q,r]l=polar2rect(xl,x1lo) //function of conversion
[s,t]l=addition(o,q,p,r) //function of addition
[v,wl=rect2polar(s,t) //z3 function

of conversion
[ma,nal=voltdivider(m,v,n,w) //function of
multiplication

[mb,nbl=polar2rect (m,n) //function of conversion

[mc,ncl=addition(mb,s,nb,t) //function of
addition

[md,nd]=rect2polar (mc,nc) /] 72 + 731
function of conversion

[oo,ppl=division(ma,md,na,nd) //function of
division

[qa,ral=polar2rect(rl,rlo) //function of
conversion

[gb,rb]l=polar2rect (oo, pp) //function of
conversion

[gc,rcl=addition(qa,qb,ra,rb) //function of
addition

[qd,rd]l=rect2polar(qc,rc) //Zt function
of conversion

[va,wal=division(e2,qd,e20,rd) //1Is function
of division

[sa,tal=voltdivider(m,va,n,wa) /] 72%1s
function of multiplication

[sb,tb]l=division(sa,md,ta,nd) //13 function
of division

[oa,pal=voltdivider (sb,r3,tb,r30) //V3(ac)
function of multiplication

pb=oa*sqrt (2) //power in watt

// Results

printf ("V3 = %.1f V \n”,v3)

printf ("V3 = %.1f + %.2f sin(wt %.2f degree)\n”,v3,
pb, pa)
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Scilab code Exa 18.5 Example 5

//Chapter 18, Example 18.5

clc

funcprot (0)

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

function[cl,c2]=addition(x1,x2,y1,y2)
cl = x1+x2
c2 yl+y2

endfunction

//Polar to Rectangle conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y?2
endfunction
// Variable Declaration

zl = 4 //real value of Z1

zlo = 0 //angle in degree

z2 = complex (6,8) //complex form of Z2
u=20 //unit

v=10 //real value of voltage

vo = 0 //angle in degree

h=100 //unit

iu = 20%10°-3 //current in milliampere
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// Calculation
[a,bl=addition(zl,real(z2),zlo,imag(z2)) //function
of addition

[c,d]l=rect2polar(a,b) //function of conversion

e=1/c //11

f=-d

[g,hal=voltdivider(zl,e,zlo,f) //12 function of

multiplication

i=e*xu*v

[m,n]=polar2rect (i, f) //I1 function of
conversion

j=g*h*iu

[ma,nal=polar2rect (j,ha) //function of conversion)

[q,r]l=addition(m,ma,n,na) //function of addition

[ga,ral=rect2polar(q,r) //function of conversion

// Results

printf (712 = %.2f A < %.2f degree \n”,qa,ra)

Scilab code Exa 18.7 Example 7

//Chapter 18, Example 18.7

clc

//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2

endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction

//division
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function([q,x]=divisionl(x1,x2,y1l,y2)

q=x1/x2
x=yl+y2
endfunction

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y*%2))
if x==0 then
th=-90
else
th=atand (y/x)
end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)

r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(xl,x2,y1,y2)

cl = x1+x2

c2 = yl+y2

endfunction
//Variable Declaration

zl=complex (0,8) //complex form of Z1
z2=complex (0, -2) //complex form of Z2

ea= 10 //source voltage in volts
eo = 0 //angle in degree

//Calculation

[a,bl=rect2polar(real(zl)
conversion

[c,d]l=rect2polar(real (z2)
conversion

,imag (z1)) //function of

,imag (z2)) //function of

[e,f]l=voltdivider(a,c,b,d) //function of

multiplication

[g,h]l=addition(real(zl),real(z2),imag(zl) ,imag(z2))

[gg,hh]l=rect2polar(g,h)

//function of conversion
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[o,pl=division(e,gg,f,hh) //function of division
[s,tl=voltdivider(c,ea,d,eo) //function of
multiplication

[ss,tt]l=rect2polar(g,h) //function of conversion

[oo,ppl=divisionl(s,ss,t,tt) //function of
conversion

// Results

printf ("Zth = %.2f ohm < %d degree \n”,o,p)
printf ("Eth = %.2f V < %d degree \n”,o00,pp)

Scilab code Exa 18.8 Example 8

//Chapter 18, Example 18.8

clc

//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y?2

endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)
endfunction

//Polar to Rectangle conversion
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function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction

//Variable Declaration

zl=complex (6,8) //complex form of Z1
z2=complex (3, -4) //complex form of Z2
z3=complex (0,5) //complex form of Z3
ea= 10 //real value of voltage
eo = 0 //angle in degree

// Calculation

[aa,bbl=rect2polar(real(zl),imag(zl)) //function of
conversion

[ac,bc]l=rect2polar(real(z2),imag(z2)) //function of
conversion

[a,bl=voltdivider (aa,ac,bb,bc) //function of
multiplication

[g,h]l=addition(real(zl) ,real(z2),imag(zl) ,imag(z2))
//function of addition

[i,jl=rect2polar(g,h) //function of conversion

[ii, jjl=division(a,i,b,j) //function of division

[ia, jal=polar2rect(ii,jj) //function of conversion

[gg,hh]l=addition(real(z3),ia,imag(z3),ja) //
function of addition

[ga,hal=rect2polar(gg,hh) //function of conversion

[c,d]l=voltdivider (ac,ea,bc,eo0) //function of
multiplication

[ca,dal=division(c,i,d, j) //function of division

// Results

printf ("Zth = %.2f ohm < %.2f degree \n”,ga,ha)
printf ("Eth = %.2f V < %.2f degree \n”,ca,da)
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Scilab code Exa 18.9 Example 9

//Chapter 18, Example 18.8
clc

//Variable Declaration

zth = 2%10°3 //resistance in kiloohms

rs = 0.5%x10°3 //resistancel in kiloohms

rsl = 2.3%10°3 //resistance2 in
kiloohms

rl = 1%x1073 //resistance3 in kiloohms

// Calculation

rsa = rs+rsli //total resistance in
kiloohms

il = 1/rsa //wrong answer in textbook

eth = -ilxzth //in ohmkEi

vl= (rlxeth)/((1%1073)+(2%x1073)) //in Ei

// Results

printf (" Zth = %d kohm \n”,zth/107°3)
printf ("Eth = %.2fEi \n”,eth)
printf ("VL = %.2fEi \n”,vl)

Scilab code Exa 18.14 Example 14

//Chapter 18, Example 18.14
clc;

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
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r=sqrt ((x**2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

function[cl,c2]=addition(xl,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction
//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl-y2
endfunction

//division
function([q,x]=division(xl,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Variable Declaration

zl=complex (3,4) //complex form of Z1
z2=complex (0, -5) //complex form of Z2

el = 20 //real value of voltage
elo = 0 //angle in degree

// Calculation
[a,bl=rect2polar(real(zl),imag(z1l)) //function of
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conversion

[c,d]l=rect2polar(real(z2),imag(z2)) //function of
conversion

[ca,dal=voltdivider(a,c,b,d) //function of
multiplication

[cb,db]=addition(real(zl) ,real(z2),imag(zl),imag(z2)
)

[cc,dd]=rect2polar(cb,db) //function of conversion
[e,f]l=division(ca,cc,da,dd) //function of division
[o,pl=polar2rect (e, f) //function of conversion
[m,n]=division(el,a,elo,b) //function of division
// Resultss

printf ("Zn = %.2f ohm %.2 fj ohm \n”,o,p)
printf ("In = %d A < %.2f degree \n” ,m,n)

Scilab code Exa 18.15 Example 15

//Chapter 18, Example 18.15
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
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function[cl,c2]=addition(x1l,x2,y1,y2)
cl = x1+x2
c2 = yl+y2
endfunction
//multiplication
function [r,s] = voltdivider(xl,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction

//division
function[q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Variable Declaration

zl=complex (2, -4) //complex form of zl
z2=complex (1,0) //complex form of z2
z3=complex (0,5) //complex form of z3
i =3 //current in ampere

// Calculation
[a,b]=addition(real(zl) ,real(z2),imag(zl),imag(z2))
//z14+2z2 in comp

[aa,bbl=rect2polar(a,b) //z14+2z2 in
polar form

[ac,bc]l=rect2polar(real(z3),imag(z3)) //z3 in
polar form

[ad,bd]=voltdivider (ac,aa,bc,bb) /] 23 (z1+22
)

[ae,bel=addition(real (z3),a,imag(z3),Db) /] z3+(z1+
z2) in complex

[af ,bf]l=rect2polar (ae,be) //function of
conversion

[ag,bgl=division(ad,af,bd,bf) //function of
division

[ah,bh]l=polar2rect (ag,bg) //function of
conversion
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za = real(zl)x*i //real part

zb = imag(zl)*i //imaginary pary

[c,d]l=rect2polar (za,zb) //function of
conversion

[e,f]l=division(c,aa,d,bb) //function of
division

// Results

printf ("Zn = %.2f ohm + j%.2f ohm \n”,ah,bh)
printf ("In = %.2f A < %.1f degree \n”,e,f)

Scilab code Exa 18.16 Example 16

//Chapter 18, Example 18.16

clc

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)

endfunction

//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1%*x2

s=yl+y2
endfunction
//Variable Declaration
zn = complex(7.50,2.50)

in = 2.68 //real value of
current
ino = -10.3 //angle in degree

//Calculation

[a,bl=rect2polar(real(zn),imag(zn))

conversion

[c,d]=voltdivider (in,a,ino,b) //function of

multiplication

266

//complex form of Zn

//function of



21
22
23

// Results
printf ("Eth = %.1f V < %.2f degree \n”,c,d)

Scilab code Exa 18.19 Example 19

//Chapter 18, Example 18.19
clc
funcprot (0)
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
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th=atand (y/x)

endfunction

//Polar to Rectangle conversion
function [r,i]l= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition
function[cl,c2]=addition(x1,x2,y1,y2)

endfunction

//multiplication
function [r,s]

r=x1%*x2

voltdivider (x1,x2,y1,y2)
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s=yl+y?2
endfunction

//division

function([q,x]=division(xl,x2,yl,y2)

q=x1/x2
x=yl-y2
endfunction

// Variable Declaration

z1 = complex(6,-8)
z2 = complex(0,8)
el =9

elo = 0

// Calculation
[a,bl=rect2polar(real(zl)
[c,d]l=rect2polar(real (z2)

,imag(z1))
,imag (z2))

[e,f]l=voltdivider(a,c,b,d)

[g,h]l=addition(real(zl) ,real(z2),imag(zl) ,imag(z2))

[gg,hh]l=rect2polar(g,h)
[o,pl=division(e,gg,f,hh)
[oo,ppl=polar2rect (o,p)

[aa,bb]l=voltdivider(c,el,d,elo)

[cc,dd]=division(aa,gg,bb,hh)

pmax = (cc*cc)/(4x*a)
// Results

printf ("ZL = %.2f ohm + j%d ohm \n”,oo0,pp)

printf ("Pmax = %.2f W 7, pmax)

Scilab code Exa 18.20 Example 20

//Chapter 18, Example 18.20

clc
//Variable Declaration
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// Calculation

// Results

Scilab code Exa 18.21 Example 21

//Chapter 18, Example 18.21

clc

// Variable Declaration

rth = 4 //reistance in ohms

xth = 7 //in ohms

Xload = 4 //load resistance in
ohms

eth = 20 //source voltage in
volts

// Calculation
rl = sqrt((rth*rth)+ ((xth-Xload)*(xth-Xload))) //
load resistance in ohms

rav = (rth+rl)/2 //resistance in ohms
p = (ethxeth)/(4*rav) //power in watt
pmax = (eth*eth)/(4*rth) //power in watt

// Results

printf ("RL = %d ohm \n”,rl)
printf ("Rav = %.1f ohm \n”,rav)
printf ("P = %.2f W \n”,p)
printf ("Pmax = %d W \n” , pmax)
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Chapter 19

Power ac

Scilab code Exa 19.1 Example 1

//Chapter 19, Example 19.1, page 860

clc

//Initialisation

p1=100 //power in watt

p2=200 //power in watt

p3=300 //power in watt

var1l=0 //volt —amperes
reactive

var2=700 //volt —amperes
reactive

var3=1500 //volt —amperes
reactive

// Calculation
val=sqrt ((pl*x2)+(varl*x*2))
//volt —amperes
va2=sqrt ((p2**2) +(var2**2))
//volt —amperes
va3=sqrt ((p3*x*2) +(var3*x*2))
//volt —amperes
pt=pl+p2+p3 //total power in
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watt
qt=var3-var2
amperes

//total volt—

st=sqrt ((pt**2) +(qt**2)) //
total volt—amperes reactive

fp=pt/st
i=st/pl

teta=acosd (fp)

degree

// Result

printf ("VA of
printf ("VA of
printf ("VA of
printf (" Total
printf (" Total
printf (" Total
printf (" Power

//power factor
current in ampere
// p
//angle in

load 1 = %d \n”,val)

load 2 = %.1f \n”,va2)

load 3 = %.2f \n”,va3)

Watt, Pt = %d \n”,pt)

volt —amperes reactive , Qt = %d \n”,qt)
volt —amperes, St = %d \n”,st)

factor , Fp = %.1f leading (C) \n”,fp)

printf (7 I = %d < + %.2f degree \n”,i,teta)

Scilab code Exa 19.2 Example 2

//Chapter 19, Example 19.2, page 861

clc

funcprot ()

function [r,th]=rect2pol(x,y)

//rectangle to polar coordinate conversion
r=sqrt (x"2+y~2);
th = atan(y,x)*180/%pi;

endfunction

//Initialisation

E=100 //emf in volt
r=6 //resistance in ohm
x1=7 //inductive reactance in ohm
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xlang=90 //angle in degree

xc=15 //capacitive reactance in
ohm

xcang=-90 //angle in degree

f1=60 //frequency in hertz

// Calculation
I=E/(r+complex (0,x1)+complex (0,-xc)) //
current in ampere
[ir,iangl=rect2pol (real(I),imag(I))
//conversion to polar form

vr=ir*r //in volt

vi=irxxl //in volt

vlang=iang*xlang //
in degree

vc=ir*xc //in volt

vcang=xcang*iang //

in degree
pt=Exirx*cosd(iang)
//power in watt
st=Exir //VAR
qt=Exir*sind (iang)
//VA
fp=pt/st //power
factor
wr=(vr*ir)/f1 //
energy in joule
wl=(vl*ir)*(2%3.14%f1)*x*x-1
//energy in joule
wc=(vcx*ir) /(2%3.14%xf1)
//energy in joule

// Result

printf("(a) I = %d A < %.2f degree \n”,ir,iang)
printf (7 Pt = %d W \n” ,pt)

printf (7 Qt = %d VAR \n”,qt)

printf (7 St = %d VA \n”,st)
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printf (7 Fp = %.1f leading (C) \n”,fp)
printf (" (b) Wr = %d J \n”,wr)

printf (" (c) WI = %.2f J \n”,wl)
printf (7 (d) We = %.2f J \n”,wc)

Scilab code Exa 19.3 Example 3

//Chapter 19, Example 19.3, page 861

clc

funcprot ()

function [r,th]=rect2pol(x,y)

//rectangle to polar coordinate conversion
r=sqrt (x~2+y~2);
th = atan(y,x)*180/%pi;

endfunction

//Initialisation

n=12 //no of device

p1=60 //power in watt

ql=0 //in VAR

fpl=1 //power factor

p2=6400 //power in watt

q2=0 //in VAR

fp2=1 //power factor

n2=>5 //no of device

p0=746 //power in watt

eta=0.82 //eta contat

fp3=0.72 //power factor

=208 //emf in volt

r=9 //resistance in ohm

xc=12 //capacitive reactance
in ohm

z=complex (9,-12)

// Calculation
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tpl=n*pl
sl=tpl
82=p2

p3=(p0*n2)/eta
s3=p3/£fp3

//power in watt

//in VA
//in VA

//in VA

q3=s3*sin(asin(£fp3))
[zr,zangl=rect2pol (real(z),imag(z))
conversion

i=e/zr

iang=0-zang
pa4=(1i**2) *r
qé4=(1*%*2) *xcC

//in ampere

//power in watt

//in VAR

s4=sqrt ((pd**2) +(qd*%x2))

VA
fpd=p4/s4 //power factor
pt=tpl+p2+p3+p4
watt
qt=ql+q2+q3-q4 //in  VAR(L)
st=sqrt ((pt**2) +(qt**2)) //in VA
fpt=pt/st //power factor
tetat=acosd (fpt)
it=st/e //in ampere
// Result
printf (7 (a) Bulb \n”)
printf (7 Pl = %d W \n” ,tp1)
printf (" Ql = %d VAR \n”,q1)
printf (7 S1 = %d VA\n”,s1)
printf (7 Fpl = %d \n”,fp1l)
printf (7 Heating elements \n”)
printf (7 P2 = %.1f kW\n” ,p2/1000)
printf (7 Q2 = %d VAR\n” ,q2)
printf (7 S2 = %.1f KVA\n”,s2/1000)
printf (" Fp2 = %d \n”,£fp2)
printf (7 Motor \n”)
printf (7 P3 = %.2f W\n",p3)
printf (7 Q3 = %.2f VAR\n"”,q3)
printf (7 S3 = %.2f VA\n”,s3)

274

//power in watt

//in VAR
//function of

//total power in

//angle in degree



63
64
65
66
67
68
69
70
71
72
73
74
75

© 00 N O U i W N

e O e T e S o S S G S S SO
O 3 O U i W DN~ O

printf (”
printf (”
printf (7
printf (”
printf (”
printf (7
printf (7
printf (7
printf (7
printf (”
printf (”
printf (”
printf (7

Fp = %.2f lagging \n”,fp3)

Capacitive load \n”)
2f WA\n” ,p4)
.2f VAR\n”,q4)
.2f VA\n”,s4)

P4 = %
Q4 =%
S4 =%
Fp =%

(b) \n”)

Pt = %
Qt = %
St =%
Fp = %

(¢) \n”)

I =%.2f A< %.2f degree \n”,it,-tetat)

1f lagging \n”,fp4)

21 W A\n”,pt)
.2f VAR \n”,qt)
2f VA\n”,st)

.3 f lagging \n”,fpt)

Scilab code Exa 19.4 Example 4

//Chapter 19, Example 19.4, page 864

clc

//Initialisation

//Polar to Rectangle conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

ei=5000
v=100
fp=0.6

//Calculation

i=ei/v
teta=-acosd (fp)
zt=v/i

circuit in ohm

//in VAR
//emf in volt
//power factor
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[a,bl=polar2rect(zt,teta)

conversion

// Result

//function of

printf ("1 = %d A < %.2f degree \n”,i,teta)
printf ("Zt =).1f ohm + j %.1f ohm” ,a,-b)

Scilab code Exa 19.5 Example 5

//Chapter 19, Example 19.5, page 865

clc
//Initialisation
hpl1=746

eta=0.92

fp=0.6

v=208

qc=5405.8

£=60

//Calculation
pO=b*xhpl
pi=p0/eta
teta=acosd (fp)
ql=pi*tand(teta)
s=sqrt ((pi**2)+(ql*x*2))
xc=(v**2) /(qc)
c=1/(2%3.14xf*xxc)
il=s/v

i2=pi/v
im=pi/(v*£fp)

// Result

//1 hp
//eta

//power factor
//voltage

//in VAR
//frequency in hertz

//output power in watt
//input power in watt
//angle in degree

//in VAR(L)

//in VA

//in ohms

//in microfarad

//in ampere

//in ampere

//in ampere

printf (" (a) Power traingle , \n”)

printf (7

Pi = %.2f W \n”,pi)
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printf (" QL = %.2f VAR \n”,ql)

printf (7 S =%.2f VA \n”,s)

printf ("(b) C = %.1f uF \n”,c*x10**6)

printf (" (c) At 0.6 Fp, I =%.2f A \n”,i1)

printf (" At unity Fp, T =%.2f A \n”,i2)
printf (" (d) Im = %.2f A < %.2f degree \n”,im,teta)

Scilab code Exa 19.6 Example 6

//Chapter 19, Example 19.6, page 867

clc

//Initialisation

$=20000 //in VA

fp=0.7 //power factor

p1=10000 //power in watt

p2=14000 //power in watt from fig.
19.28

e=1000 //voltage

fp2=0.95 //power factor

=60 //frequency in hertz

// Calculation

p=s*fp //power factor

teta = acosd(fp) //phase angle in
degree

ql=s*sind (teta) //in VAR

st=sqrt (((pl+p2) **2) +(ql**2)) //in
VA

it=st/e //current in ampere

teta2=acosd (fp2) //phase angle in
degree

qli=(pl+p2)*tand(teta2) //in VAR

qc=ql-ql1 //in VAR

xc=(ex*2) /qc //capacitive

impedance in ohm
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c=1/(2*3.14*xf*xc) //
capacitance ih farad

stl=sqrt (((pl+p2) **2) +(qll**2)) //in
VA

itl=stl/e //current in ampere

// Result

printf (" (a) It = %.2f A \n”,it)

printf (7 C=%.2f uF \n”,c*10%x6)

printf (" (b) I =%.2f A \n”,it1)

Scilab code Exa 19.7 Example 7

//Chapter 19, Example 19.7, page 872

clc

//Initialisation

p=75 //power in watt

i=5 //current in watt

e=120 //voltage

rad1=377 //angular frequency in rad/
S

p2=80 //power in watt

i2=4 //current in watt

p3=52 //power in watt

i3=2 //current in watt

// Calculation

r=p/ixx2 //resistance in
ohm

zt=e/1 //resistance in
ohm

xl=sqrt ((zt**2) - (r**2)) //resistance in
ohm

1=x1/(radl) //inductance

in henry
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r2=p2/1i2%%*2
in ohm

r3=p3/i3%*%2
in ohm

zt3=e/13
ohm

x13=sqrt ((zt3**2) -(r3**2))

ohm
13=x13/(radl)
inductance

// Result
printf (" (a)
*10%*3)

R
printf (7 (b) R =
R = %d ohm \n

printf (" (c)
*10%%3)

in henry

%d ohm \n

//resistance
//resistance
//resistance in

//resistance in

//

L =%.2fmH \n”,r,1

%d ohm \n”,r2)

L =%.2f mi”,r3,13
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Chapter 20

Resonance

Scilab code Exa 20.1 Example 1

//Chapter 20, Example 20.1

clc
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1%*x2
s=yl+y2
endfunction

//Variable Declaration
r = 2

el = 10
elo = 0
zt = 2
zto = 0
x1 = 10
xlo = 90
fs = 5000

//Calculation

i =el/r

[a,b]l=voltdivider (i,x1,

//resistance in ohms
//real value in volts
//angle in degree
//real value in ohms
//angle in degree
//real value in ohms
//angle in degree
//frequency in hertz

//in ampere
elo,xl0) //function
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multiplication
[c,d]l=voltdivider (i,x1,elo,-x10) //function of
multiplication

gs = x1/r //unit

bw = fs/qgs //bandwidth in
hertz

phpf=0.5*i*ix*r //power in watt

// Results

printf ("a. I = %d A < %d degree \n”,i,elo)
printf (7 VL = %d V < %d degree \n”,a,b)
printf (7 Ve = %d V < %d degree \n”,c,d)
printf ("b. Qs = %d \n”,qgs)

printf ("c. BW = %d Hz\n” ,bw)

printf (”d. Phpf = %d W \n” , phpf)

Scilab code Exa 20.2 Example 2

//Chapter 20, Example 20.2
clc

//Variable Declaration

fs = 4000 //frequency in hertz
bw = 400 //bandwidth in hertz
r = 10 //resistance in ohm
xc = 100 //in ohms

// Calculation

qs = fs/bw //unit

x1 = gs*r //in ohms

1 = x1/(2*%pix*fs) //inductance in
millihenry

c = 1/(2xYpi*fs*xxc) //capacitance in
microfarad

// Results

printf ("a. Qs = %d \n”,qs)
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printf ("b. XL = %d ohms \n”,x1)
printf ("c. L = %.2f mH \n”,1%10°3)
printf (7 C=%.3f uF \n”,c*1076)

Scilab code Exa 20.3 Example 3

//Chapter 20, Example 20.3

clc

// Variable Declaration

x1 = 300 //in ohms

r =5 //in ohms

fs = 12000 //in hertz

// Calculation

gs = x1 / r //unit

bw = fs/qgs //bandwidth in hertz
f2 = fs + (bw/2) //frequency2 in hertz
f1 = £s-100 //frequencyl in hertz
// Results

printf ("a. BW = %d Hz \n” ,bw)

printf ("b. {2 = %d Hz \n”,f2)

printf (7 f1 = %d Hz \n”,f1)

Scilab code Exa 20.4 Example 4

//Chapter 20, Example 20.4

clc

// Variable Declaration

bw = 200 //bandwidth in hertz
fs = 2800 //frequency in hertz
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c = 101.5%10"-9 //capacitance in
nanofarad

imax = 200%10°-3 //max current in
milliampere

// Calculation

qs = fs/bw //unit

1 = 1/(4xYpixYpi*fsxfs*c) //inductance in mH
x1 = 2xYpi*fsx*l //in ohm

r = x1/qs //resistance in ohm
e = imax*r //in volts

// Results

printf ("a. BW = %d Hz \n”,bw)

printf (7 Qs = %d \n”,qs)

printf ("b. L = %.3f mH \n”,1%10"3)
printf (7 R = %d ohm \n”,r)
printf ("c. E = %d V \n”,e)

Scilab code Exa 20.5 Example 5

//Chapter 20, Example 20.5
clc

// Variable Declaration

e = 120 //in volts
p = 16 //power in watt
ws = 1075 //in rad/s

//Calculation

r = (exe)/p //resistance in ohm
fs = ws/(2*%pi) //frequency in hertz
bw = 0.15%fs //bandwidth in hertz
1 = r/(2%%pi*bw) //inductance in mH

c = 1/ (4x%pixYpi*fsxfs*1l) //capacitance in nF
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x1 = 2xYpixfs*l //in ohm
qgs = x1l/r // unit
a = 1/qgs //unit
// Results

printf ("a. P = %d ohm \n”,r)
printf ("b. BW = %.2f Hz \n”,bw)
printf ("c¢. L = %d mH \n”,1%10°3)
printf (" C=%.2f nF \n”,c*10"9)
printf ("d. Qs = %.2f \n”,qgs)
printf ("e. BW/fs = %.2f \n”,a)

Scilab code Exa 20.6 Example 6

//Chapter 20, Example 20.6
clc

//Variable Declaration

1 = 1%10°-3 //inductance in mH

c = 1*%10°-6 //capacitance in uF

rs = 10%10°3 //in ohm

i = 10%10°-3 //current in milliampere

//Calculation

fp = 1/(2x%pi*sqrt(1lxc)) //frequency in kHz

x1 = 2xYpixfpx1l //in ohm

gp = rs/x1 //unit

bw = fp/qp //bandwidth in Hz

f1 = (1/(4x%pi*xc))*((1/rs)-sqrt ((1/(rs*xrs))+((4xc)/1
))) //frequency in kHz

f2 = (1/(4x%pixc))*((1/rs)+sqrt ((1/(rs*rs))+((4*c)/1
))) //frequency in kHz

ve = ix*rs //in volts

il = vec/x1 //load current in ampere
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ic = ve/x1 //in ampere

// Results

printf ("a. fp = %.2f kHz \n” ,fp/10°3)
printf ("b. Rs = %d kohm \n” ,rs/10°3)
printf ("c. Qp = %.2f \n”,qp)

printf (” BW = %.2f kHz \n”,bw)
printf (7 f1 = %.3f kHz \n”,-£f1/10°3)
printf (7 f2 = %.3f kHz \n”,£2/10°3)
printf ("d. Ve = %d V \n”,vc)
printf("e. IL = %.2f A \n”,il)

printf (7 Ie = %.2f A \n”,ic)

Scilab code Exa 20.7 Example 7

//Chapter 20, Example 20.7
clc
funcprot (0)
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))

if x==0 then

th=90
else
th=atand (y/x)

end
endfunction

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1xx2

s=yl+y2
endfunction
function[cl,c2]=subtraction(xl,x2,yl,y2)

cl = x1-x2

c2 = yl-y2
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endfunction
//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
// Variable Declaration

1 = 0.3%x10"-3 //inductance in mH
c = 100%10"-9 //capacitance in nF
rl = 20 //in ohm

xco = -90 //angle in degree

i = 2%x10°-3 //current in mA

// Calculation

fs = 1/(2x%pi*sqrt(1l*c)) //frequency in
kHz

fm = fs*(sqrt(1-(1/4) *((rl*rl*c/1)))) //
frequency in kHz

fp = fs*(sqrt(1-((rl*rl*xc/1)))) //
frequency in kHz

x1 = 2xYpi*fm*l //in ohm

xc = 1/(2xYpi*xfm*c) //in ohm

[a,bl=rect2polar(rl,xl) //function of
conversion

[c,d]l=voltdivider (a,xc,b,xco) //function of
multiplication

[e,f]l=subtraction(rl,0,xl,xc) //function of
subtraction

[ee,ff]l=rect2polar (e, f) //function of
conversion

[m,n]=division(c,ee,d,ff) //function of division

ve = ixm //in mV

qp = x1/rl //unit

bw = fp/qp //bandwidth in kHz

ql = (2x*pixfsx1l)/rl //unit

ztp = qlxql*rl //in ohm

vel = i*ztp //in mV

bwl = fp/qp //bandwidth in kHz
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// Results

printf ("a. fs = %.2f kHz \n”,£fs/10°3)

printf (7 fm = %.2f kHz \n” ,fm/10°3)

printf (" fp = %.2f kHz \n” ,fp/10°3)

printf ("b. ZTm = %.2f ohm < %.2f degree \n” ,m,n)
printf (7 VCmax = %.2f mV \n”,vc*1073)
printf ("c. Qp = %.2f \n”,qp)

printf ("d. BW = %.2f kHz \n” ,bw/10°3)

printf ("e. fs = %.2f kHz \n”,£fs/10°3)

printf (" Ql = %.2f \n”,ql)

printf (7 ZTp = %.2f ohm < 0 degree \n”,ztp)
printf (7 VCmax = %.1f mV \n”,vc1*10°3)
printf (" BW = %.2f kHz \n” ,bw1/10°3)

Scilab code Exa 20.8 Example 8

Chapter 20, Example 20.8
//
clc

//Variable Declaration

1 = 1%10°-3 //inductance in mH

fp = 0.04%107°6 //frequency in
microfarad

rl = 10 //in ohm

rs = 40%10°3 //in kohm

// Calculation

x1 = 2xYpi*fpx*l //in ohm

ql = x1/rl //unit

rp = ql*qlx*rl //in kiloohm

ztp = (rs*rp)/(rs+rp) //in kiloohm

c = 1/(4xY%pixYpi*fpxfp*1) //capacitance in nF
qp = ztp/x1 //unit

bw = fp/qp //bandwidth in kHz
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f1 = (1/(4x%pi*xc))*((1/ztp)-sqrt ((1/(ztp*xztp))+((4*c
)/1))) //frequency in kHz

f2 = (1/(4x*%pi*c))*x((1/ztp)+sqrt ((1/(ztp*xztp))+((4xc
)/1))) //frequency in kHz

// Results

printf ("a. Ql = %.2f \n”,ql)

printf ("b. Rp = %.2f kohm \n” ,rp/10°3)

printf ("c. ZTp = %.2f kohm \n”,ztp/10°3)

printf ("d. C = %.2f nF \n”,c*1079)

printf ("e. Qp = %.2f \n”,qp)

printf ("f. BW = %.2f kHz \n” ,bw/10°3)

printf (" f1 = %.3f kHz \n”,-£1/10°3)

printf (7 f2 = %.3f kHz \n”,£2/10°3)

Scilab code Exa 20.9 Example 9

//Chapter 20, Example 20.9
clc

stacksize (10000000) ;
//Variable Declaration

1 = 5%10°-3 //inductance in mH
c = 50%107-12 //capacitance in pF
rl = 100 //in ohm

rs = 50%10°3 //in kohm

i = 2%10°-3 //current in mA

// Calculation

fs = 1/(2x%pi*xsqrt(1l*c)) //frequency in kHz
x1 = 2xYpi*fsx*l //in kohm

ql = x1/rl //unit

fp = fs //frequency in kHz
rp = ql*qlxrl //in Megaohm
ztp=((rs*rp)/(rs+rp)) //in kohm

qp = ztp/x1 //unit

bw = fp/qp //frequency in kHz
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bwl = (1/(2*%pi))*((rl/1)+(1/(rs*c))) //
frequency in kHz
Vp = i*ztp //in volts

//graph

x= 100 : 10000 : 500000
//x=318.31%10%%3
rpl=(4*x(%hpi**2) x(1*x*x2) *x(x."2))/rl
J/rpl=rl*%x2/(4x(%pix*x2)x(1*xx2)*(x."2))
vpl=i*((rs*rpl) ./(rs+rpl))

plot(x,vpl);

xtitle ("Passband response’)

xlabel ('f7)

ylabel (Vo)

//insufficient data from textbook for plotting a
graph

// Results

printf ("a. fp = fs = %.2f kHz \n”,£fs/10°3)
printf ("b. Qp = %.2f \n”,qp)

printf ("c. BW = %.2f kHz \n” ,bw/10°3)
printf (" BW = %.2f kHz \n” ,bw1/10°3)
printf ("d. Vp = %.2f V \n”,vp)

Scilab code Exa 20.10 Example 10

//Chapter 20, Example 20.10

clc

//Variable Declaration

fp = 318.31%10°3 //frequency in kHz
ql = 100 //unit

rp = 1*107°6 //in Mega ohm

i = 2%x10°-3 //current in mA
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// Calculation

qp = ql

bw = fp/qp
ztp = rp
vp = 1*ztp
// Results

//unit
//frequency in kHz
//in mega ohm

//in volts

printf ("a. fp = %.2f kHz \n” ,£fp/10°3)

printf ("b.

Qp = %d \n",qp)

printf ("c. BW = %.3f kHz \n” ,bw/10°3)
printf("d. Vp = %d V 7 ,vp)

Scilab code Exa 20.11 Example 11

//Chapter 20, Example 20.11

clc

// Variable Declaration
fp = 50000

bw = 2500

1 = 1%x10"-3

rl = 10

vp = 10

rs = 17.298%1073

// Calculation

qp = fp/bw

x1 = 2xYpixfpx*x1l

ql = x1/rl

rp = ql*xqlx*rl

xc = x1

c = 1/(2x%pixfp*xc)
ztp = (rsx*rp)/(rs+rp)
i = vp/ztp
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// Results

printf ("Qp = %d \n”,qp)

printf ("Ql = %.1f \n”,ql)
printf ("Rp = %.1f ohm \n”,rp)
printf ("C = %.2f uF \n”,c*1076)
printf ("1 = %.1f mA \n”,i*10"°3)
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Transformers

Scilab code Exa 21.1 Example 1

//Chapter 21, Example 21.1

clc
//Initialisation
k=0.6

coupling
Lp=200%10**-3
Ls=800%10%*-3
Np=50

primary
phip=450*%10** -3
Ns=100

primary
ip=0.2/10%%-3

// Calculation
M=k*xsqrt (Lp*Ls)
ep=Np*phip
es=k*xNs*phip
epi=Lpx*ip
esi=Mx*xip

//coefficient of

//in Henry
//in Henry
//no of turns in

//in Wp/s
//no of turns in

//in Wp/s

//Mutual Inductance
//induced voltage
//induced voltage
//induced voltage
//induced voltage
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// Result
printf (7 (a) Mutual Inductance, M = %.3f mH \n” ,M
*1000)

printf (" (b) Induced Voltage, ep = %.1f V \n”,ep)
printf (" (c¢) Induced Voltage, es = %d V \n”,es)
printf (”(d) Induced Voltage, ep = %d V \n”,epi)
printf (" (e) Induced Voltage, es = %d V”,esi)

Scilab code Exa 21.2 Example 2

//Chapter 21, Example 21.2

clc

//Initialisation

ep=200 //induced voltage
np=50 //no of turns

£=60 //frequency in hertz
es=2400 //induced voltage

// Calculation

phim=ep/(4.44*np*f) //in Wb/m
ns=(np*es)/ep //no of turns
// Result

printf (7 (a) Maximum Flux = %.2f mWb \n” ,phim*10%%*3)
printf (”(b) Secondary turns Ns = %d turns”,ns)

Scilab code Exa 21.3 Example 3

//Chapter 21, Example 21.3

clc

//Initialisation

np=40 //no of turns
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ns=5 //no of turns
v1=200 //voltage
z1=2%10%%3 //resistance in ohm
is=0.1 //current in ampere
// Calculation

Ip=(ns/np)*is //current in amp
vg=(np/ns)*vl //voltage in volt

a=np/ns
zp=(ax*x*2)*x(zl)

//turn ratio
//in ohm

// Result

printf ("(a) Ip = %.1f mA \n”,Ip*10%%*3)
printf (7 Vg = %d V \n” ,vg)

printf (" (b) Zp = %d Kohm” ,zp/10%%*3)

Scilab code Exa 21.4 Example 4

//Chapter 21, Example 21.4

clc

//Initialisation

p1=600 //power in watt
p2=400 //power in watt
p3=2000 //power in watt
vp=2400 //voltage in volt
v1=120 //voltage in volt
v2=240 //voltage in volt

//Calculation

pt=pl+p2+p3 //power in watt

Ip=pt/vp //current in ampere
R=vp/Ip //resistance in ohm

il=p1/vi //current in ampere
i2=p3/v2 //current in ampere
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vl=1.73%vp //voltage in volt

pt1=3*pt //power in watt
a=vp/v2 //ratio
//Result

printf (”(a) R = %d ohm \n”,R)
printf (" (b) I1 = %d A \n”,il1)

printf (7 12 =%.2f A \n”,i2)
printf(’(c) VI = %d V \n”,vl)
printf (" (d) Pt = %d kW \n”,pt1/1000)
printf (" (e) a = %d \n”,a)

Scilab code Exa 21.5 Example 5

//Chapter 21, Example 21.5

clc

//Initialisation

E=120 //voltage in volt
rt1=512 //resistance in ohm
rt2=38 //resistance in ohm
R=8 //resistance in ohm
np=38 //no of turns

ns=1 //no of turns

//Calculation

is=E/(rtil+rt2) //current in ampere
p=(is**2) *R //power in watt
zp=((np/ns) **2) *R //resistance in ohm
is2=E/(rtl+zp) //current in ampere
p2=(is2*%2) xzp //power in watt

// Result

printf (" (a) P = %.2f W \n”,p)
printf (" (b) Zp = %d ohm \n”,zp)
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printf (7 P =%.3fW\n”,p2)

Scilab code Exa 21.6 Example 6

//Chapter 21, Example 21.6

clc

//Initialisation

vp=70.7 //voltage in volt
pp=10 //power in watt
z1=8 //resistance in ohm
rt=500

//Calculation

pt=pp*4 //resulting power in watt
ip=pp/vp //current in ampere
zp=vp/ip //resistance in ohm
zpl=sqrt(zp/zl) //resistance in ohm
vl=vp/zpl //voltage in volt
rt2=rt/2 //resistance in ohm
rt3=rt/3 //resistance in ohm
rtd=rt/4 //resistance in ohm
//Result

printf (”(a) Resulting power = %d W \n”,pt)
printf (" (b) Zp = %d ohm \n”,zp)

printf (" (c¢) Zp = %d : 1 \n”,round(zpl))

printf (" (d) VL = %d V \n”,round(vl))

printf (" (e) One Speaker = %d ohm \n”,rt)

printf (7 Two Speaker = %d ohm \n”,rt2)

printf (7 Three Speaker = %d ohm \n”,rt3)
printf (7 Four Speaker = %d ohm \n”,rt4)

Scilab code Exa 21.7 Example 7
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//Chapter 21, Example 21.7

clc
funcprot ()

function [r,th]l=rect2pol(x,y)

//rectangle to polar coordinate conversion

r=sqrt(x"2+y~2);
th = atan(y,x)*180/%pi;
endfunction

//Initialisation

rp=1 //in ohm

a=2 //turn ratio
rs=1 //in ohm

Xp=2 //in ohm

xs=2 //in ohm
ip=10 //in ampere
rl1=60 //in ohm
v1=1200 //in volt

//Calculation
Re=rp+((a*x*2)*rs)
Xe=xp+((a**2) *xxs)
c=Re+((ax*x2)*rl)
vg=ip*complex (c,Xe)

[vgr ,vgil=rect2pol(real(vg),imag(vg))

//in ohm
//in ohm

//in volt

rectangle to polar conversion

vg2=a*vl //in volt

// Result

printf (" (a) Re = %d ohm \n”,Re)
printf (7 Xe = %d ohm \n”,Xe)

printf (" (b) Vg = %.2f V < %.2f degree \n”,vgr,vgi)

printf (" (c) Vg = %.2f V \n”,vg2)

//

Scilab code Exa 21.8 Example 8

297



© 00 N O O i W N

— = e =
W NN = O

14
15
16
17

© 00 N O U i W N

= T
B~ w NN~ O

//Chapter 21, Example 21.8

clc

//Initialisation

L1=5 //in henry
L2=10 //in henry
L3=15 //in henry
M12=2 //in henry
M23=3 //in henry
M13=1 //in henry

// Calculation
Lt=L1+L2+L3+(2%xM12) - (2%M23) - (2%M13) //in
henry

// Result
printf ("Lt = %d H \n”,Lt)

Scilab code Exa 21.10 Example 10

//Chapter 21, Example 21.10

clc

funcprot (0)

function [r,th]=rect2pol(x,y)

//rectangle to polar coordinate conversion
r=sqrt (x"2+y~2);
th = atan(y,x)*180/%pi;

endfunction

//Initialisation

Rp=3 //in ohm

X1p=2400 //in ohm

W=400 //angular frequency in rad/s
M=0.9 //in henry
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Rs=0.5 //in ohm
R1=40 //in ohm
X1s=400 //in ohm

//Calculation

Zp = complex (Rp,X1lp) //in ohm

Zi=Zp+(((W*M) **2) /(complex (Rs+R1l,X1s))) //Input
impedance in ohm

[Zir ,Zid]=rect2pol(real (Zi),imag(Zi))

// Result

printf ("Zi = %.1f ohm + j %d ohm\n” ,real(Zi),imag(Zi
))

printf (7 = %.2f ohm < %.2f degree” ,Zir,Zid)
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Chapter 22

Polyphase Systems

Scilab code Exa 22.1 Example 1

//Chapter 22, Example 22.1
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//division
function([q,x]=division(x1,x2,y1,y2)
q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
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endfunction

//addition

function[cl,c2]=addition(x1,x2,x3,y1,y2,y3)

cl = x1+x2+x3
c2 = yl+y2+y3
endfunction

// Variable Declaration

teta2 = -120 //angle in degree
tetad = 120 //angle in degree
eo = 120 //in volt

van = 120 //in volt

vano = 0 //angle in degree

vbn = 120 //in volt

vbno = -120 //angle in degree
ven = 120 //in volt

vcno = 120 //angle in degree
zan = complex(3,4) //complex form of Zan
zbn = 5 //in ohm

zbno = 53.13 //angle in degree
zcn = 5 //in ohm

zcno = 53.13 //angle in degree
// Calculation

el = sqrt(3)*eo //in volt

[a,bl=rect2polar (real(zan),imag(zan)) //function
of conversion

[b,cl=division(van,a,vano,b) //function of
division

[e,f]l=division(vbn,zbn, vbno, zbno) //function of
division

[g,h]l=division(vcn,zcn,vcno,zcno) //function of
division

[bb,cc]l=polar2rect(b,c)
[ee,ff]=polar2rect(e,f)
[gg,hh]=polar2rect(g,h)

//function of conversion
//function of conversion
//function of conversion

[m,n]l=addition (bb,ee,gg,cc,ff,hh) //function of

addition
// Results
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printf ("a. theta2 = %d degree and thetad = +%d

degree \n”,teta2,teta3)
printf ("b. EL = %d V \n”,el)

printf ("c. lan = %d A < %.2f degree \n”,b,c)
printf (7 Ibn = %d A < %.2f degree \n”,e,f)
printf (7 Iecn = %d A < %.2f degree \n”,g,h)

printf (’d. IN = %d + j%d \n” ,m,n)

Scilab code Exa 22.2 Example 2

//Chapter 22, Example 22.2
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//addition

function[cl,c2]=addition(x1,x2,x3,y1l,y2,y3)

cl = x1+x2+x3
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c2 = yl+y2+y3
endfunction
// Variable Declaration

teta2 = -120 //angle in degree
tetad = 120 //angle in degree
vab = 150 //in volts

vabo = 0 //angle in degree

vbc = 150 //in volts

vbco = -120 //angle in degree
vca = 150 //in volts

vcao = 120 //angle in degree
zab = complex(6,8) //complex form of Zab
zbc = 10 //in ohm

zbco = 53.13 //angle in degree
zca = 10 //in ohm

zcao = 53.13 //angle in degree
io = 15 //in ampere

// Calculation
[a,bl=rect2polar (real(zab),imag(zab)) //
function of conversion
[c,d]l=division(vab,a,vabo,b) //function of
division
[e,f]l=division (vbc,zbc,vbco,zbco) //function
division
[g,h]l=division(vca,zca,vcao,zcao) //function
division
il = sqrt(3)x*io //in ampere
// Results
printf (Pa. theta2 = %d degree and thetad = +%d
degree \n”,teta2,teta3)
printf ("b. Tab = %d A < %.2f degree \n”,b,c)
printf (7 Ibec = %d A < %.2f degree \n”,e,f)
printf (7 Ica = %d A < %.2f degree \n”,g,h)
printf ("c. IL = %.2f A \n”,il)

of

of
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Scilab code Exa 22.3 Example 3

//Chapter 22, Example 22.3
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=atand (y/x)
end
endfunction

//division
function([q,x]=division(x1l,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction
//addition
function[cl,c2]=addition(xl,x2,x3,y1l,y2,y3)
cl = x1+x2+x3
c2 yl+y2+y3
endfunction
//multiplication
function [r,s] = voltdivider(x1l,x2,yl,y2)
r=x1%*x2
s=yl+y?2
endfunction
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//Variable Declaration

teta2 = -120 //angle in degree
tetad = 120 //angle in degree
vab = 120 //in volts

vabo = 0 //angle in degree

vbc = 120 //in volts

vbco = 120 //angle in degree

vca = 120 //in volts

vcao = -120 //angle in degree
zabl = 5 //in volt

zablo = 0 //angle in degree
zab2 = 5 //in volt

zab20 = -90 //angle in degree
zab = complex (5,-5) //complex form Zab
zbc = 3.54 //in ohm

zbco = -45 //angle in degree

zca = 3.54 //in ohm

zcao = -45 //angle in degree

io = 34 //in ampere
//Calculation

[aa,bb]l=voltdivider (zabl,zab2,zablo,zab2o0)
function of multiplication
[a,bl=rect2polar(real (zab),imag(zab))
function of conversion
[s,t]l]=division(aa,a,bb,b)
division
[c,d]l=division(vab,s,vabo,t)
division
[e,fl=division(vbc,zbc,vbco, zbco)
division
[g,h]l=division(vca,zca,vcao,zcao)
division
il = sqrt(3)x*io
//Results
printf ("a.
degree \n”,teta2,tetal)
printf ("b. Iab = %.1f A < %d degree \n”,c,d)
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printf (7 Ibec = %.1f A < %d degree \n”,e,f)
printf (7 Ica = %.1f A < %d degree \n”,g,h)
printf ("c. IL = %.2f A \n”,il)

Scilab code Exa 22.4 Example 4

//Chapter 22, Example 22.4

clc
//multiplication

function [r,s] = voltdivider (x1l,x2,yl,y2)
r=x1%*x2
s=yl+y2

endfunction

// Variable Declaration

ian = 2 //in ampere

iano = 0 //angle in degree

ibn = 2 //in ampere

ibno = -120 //angle in degree

icn = 2 //in ampere

icno = 120 //angle in degree

zan = 10 //in ohm

zano = -53.13 //angle in degree

// Calculation

[a,b]=voltdivider (ian,zan,iano,zano) //function
of multiplication

[c,d]l=voltdivider (ibn,zan,ibno, zano) //function
of multiplication

[e,f]l=voltdivider (icn,zan, icno,zano) //function
of multiplication

el = sqrt(3)*a //in volt

//Results

printf ("a. Van = %d V < %.2f degree \n”,a,b)
printf (7 Vbn = %d V < %.2f degree \n”,c,d)
printf (7 Ven = %d V < %.2f degree \n”,e,f)
printf ("b. El = %.1f V 7 ,el)
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Scilab code Exa 22.5 Example 5

//Chapter 22, Example 22.5
clc
//Variable Declaration

vo = 100 //in volt

io = 20 //in ampere

teta = 53.13 //angle in degree

ro = 3 //in ohm

vr = 60 //in volt

el = 173.2 //in volt

il = 20 //in ampere

xo = 4 //in ohm

// Calculation

po = vox*io*cosd(teta) //in watt

pol = ioxio*ro //in watt

po2 = (vr*vr)/ro //in watt

pt = 3x*po //in watt

ptl = sqrt(3)*el*il*cosd(teta) //in watt

qo = vox*io*sind(teta) //in VAR

qol = io*io*xo //in
VAR

qt = 3*qo //in VAR

qtl = sqrt(3)*el*xilxsind(teta) //in
VAR

so = voxio //in VA

st = 3*so //in VA

stl = sqrt(3)*elxil //in VA

fp = ptil/st1l //lagging

// Results

printf ("a. Po = %d W \n” ,po)
printf (7 Po = %d W \n” ,po1l)
printf (" Po = %d W \n” ,po2)
printf (7 Pt = %d W \n” ,pt)
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printf (7 Pt = %d W \n” ,pt1)
printf ("b. Qo = %d VAR \n”,qo)
printf (7 Qo = %d VAR \n”,qo1l)
printf (7 Qt = %d VAR \n”,qt)
printf (7 Qt = %d VAR \n”,qt1)
printf ("c. So = %d VA \n”,so)
printf (7 St = %d VA \n”,st)
printf (7 St = %d VA \n”,stl)
printf ("d. Fp = %.1f lagging \n”,fp)
Scilab code Exa 22.6 Example 6
//Chapter 22, Example 22.6
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**2) +(y**2))

if x==0 then

th=90
else
th=atand (y/x)

end
endfunction
// Variable Declaration
zd = complex(6,-8) //complex form

of Zd

el = 200 //in volt
io = 20 //in ampere
ro = 6 //in ohm
xo = 8 //in ohm
vo = 200 //in volt
zy = complex (4,3) //complex form of Zy
rol = 4 //in ohm
xol = 3 //in ohm
vol = 116 //in volt
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// Calculation

[a,bl=rect2polar(real(zd),imag(zd)) //function
of conversion

io = el/a //in ampere

pt = 3*xio*io*ro //power in watt

qt = 3xioxio*xo0 //in VAR

st = 3*voxio //in VA

[c,d]l=rect2polar(real(zy),imag(zy)) //function
of conversion

iol = (el/sqrt(3))/(c) //in ampere

pty = 3*(iol*iol)*rol //power in
watt

qty = 3%(iolxiol)x*xol //in VAR

sty = 3*xvolx*iol //in VA

ptt = pt+pty //power in watt

qtt = qt-qty //in VAR

stt = sqrt((ptt*xptt)+(qtt*qtt)) //in VA

fp = ptt/stt //leading

// Results

printf ("For the delta: \n”)
printf ("Pt = %d W \n” ,pt)

printf ("Qt = %d VAR (C) \n”,qt)
printf (" St = %d VA \n”,st)

printf ("For he Y: \n”)

printf ("Pty = %d W \n” ,pty)
printf ("Qty = %d VAR (L) \n”,qty)
printf (" Sty = %.2f VA \n”,sty)
printf ("For the total load:\n”)
printf ("Pt = %d W \n” ,ptt)

printf ("Qt = %.d VAR (C) \n”,qtt)
printf (”St = %.1f VA \n”,stt)
printf ("Fp = %.3f leading \n”,fp)

Scilab code Exa 22.7 Example 7
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//Chapter 22, Example 22.7
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)

r=sqrt ((x**x2) +(y**2))

if x==0 then

th=90
else
th=atand (y/x)

end
endfunction
//addition
function[cl,c2]=addition(x1,x2,y1,y2)

cl = x1+x2

c2 = yl+y2

endfunction

//multiplication
function [r,s] = voltdivider (x1l,x2,yl,y2)

r=x1xx2

s=yl+y?2
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//Variable Declaration

vl = 12000 //in volt

pt = 160000 //power in watt

vo = 6936.42 //in volt

voo = 0 //angle in degree

co = 0.86 //cos

ioo= -30.68 //angle in
degree

zl = 25 //in ohm

zlo = 53.13 //angle in
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degree

rl = 15 //in ohm

// Calculation

vo = v1/sqrt(3) //in volt

io = pt/(3*vo*co) //in ampere

[a,bl=voltdivider (io,zl,ioo,zlo) //function of
multiplication

[c,d]l=polar2rect(a,b) //function of
conversion

[e,f]l=polar2rect (vo,voo) //function of
conversion

[g,h]l=addition(c,e,d,f) //function of
addition

[gg,hhl=rect2polar(g,h) //function of
conversion

eab = sqrt(3)*gg //in volt

pline = 3xio*ioxrl //power line
in watt

ptt= pt+pline //total power

col= pt/(sqrt(3)*eab*io) //cos

n = (pt/ptt)*100 //efficiency in
percentage

// Results

printf ("a. Io = %.2f A \n”,io)

printf (7 Eab = %.2f V \n”,eab)

printf ("b. Fp = %.2f < 0.86 of load \n”,col)
printf("c. n = %.1f percent \n”,n)

Scilab code Exa 22.8 Example 8

//Chapter 22, Example 22.8

clc

funcprot (0)

//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
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r=sqrt ((x**2) +(y**2))
if x==0 then
th=-90
else
th=atand (y/x)
if (x<0) & (y<0) then
th=th-180
end
end
endfunction
//Rectangle to Polar Conversion
function [r,th] = rect2polaril(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=90
else
th=-atand (y/x)
end
endfunction

//subtraction
function[cl,c2]=subtraction(xl,x2,y1l,y2)
cl = x1-x2
c2 = yl-y2
endfunction
//division
function([q,x]=division(xl,x2,y1l,y2)
q=x1/x2
x=yl-y2
endfunction
//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)
endfunction

//Variable Declaration
eab = 208 //real value
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eabo = 0

zab = 10

zabo = 0

ebco = -120

ecao = 120

zbc = complex (15,20)
Zbc

zca = complex(12,12)
Zca

// Calculation

[a,b]l=division(eab,zab,eabo,zabo)

function of division

[c,d]l=rect2polar(real (zbc),imag(zbc))

function of conversion
[e,f]l=division(eab,c,ebco,d)
function of division

//angle in degree
//real value
//angle in degree

//angle in degree
//angle in degree
//complex form of

//complex form of

//Tab

//
//1bc

[g,h]l=rect2polarl(real(zca),imag(zca))

//function of conversion
[m,n]=division(eab,g,ecao,h)
function of division
[aa,bb]=polar2rect(a,b)
conversion
[mm,nn]=polar2rect(m,n)
conversion
[o,pl=subtraction(aa,mm,bb,nn)
subtraction
[s,tl=rect2polar(o,p)
of conversion
[ee,ff]=polar2rect(e,f)
conversion
[oo,ppl=subtraction(ee,aa,ff,bb)
subtraction
[oa,pal=rect2polar (oo, pp)
conversion
[ob,pb]l=subtraction(mm,ee,nn,ff)
subtraction
[oc,pcl=rect2polar (ob,pb)
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conversion

od=(eab*s)*cosd (5.55) //in
watt

pd = (eab*oc)*cosd (70.65) //in
watt

pt = od+pd //in watt

ptt = (axa*zab)+(e*exreal (zbc))+(m*m*real (zca)) //
in watt

// Results

printf ("a. Iab = %.1f A < %d degree \n”,a,b)

printf (7 Ibe = %.2f A < %.2f degree \n”,e,f)

printf (7 Ica = %.2f A < %d degree \n” ,m,n)

printf ("b. TAa = %.2f A < %.2f degree \n”,s,t)

printf (7 IBb = %.2f A < %.2f degree \n”,o0a,pa)

printf (7 ICc = %.1f A < %.2f degree \n”,oc,pc)

printf ("c. P1 = %.2f W \n”,0d)
printf (7 P2 = %.1f W \n”,pd)
printf ("d. PT = %.2f W \n”,pt)
printf ("e. PT = %.2f W \n” ,ptt)

Scilab code Exa 22.9 Example 9

//Chapter 22, Example 22.9
clc
//Rectangle to Polar Conversion
function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
if x==0 then
th=-90
elseif x<0 then
th=atand (y/x)+180
else
th=atand (y/x)
if (x<0) & (y<0) then
th=th-180
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end
end
endfunction

//Polar to Rectangle conversion
function [r,i]= polar2rect(x,y)
r=(x*cosd(y)) /1000
i=(x*sind (y)) /1000
endfunction

//addition
function[cl,c2]=addition(xl,x2,y1,y2)
cl x1+x2
c2 = yl+y2
endfunction

//addition

function[cl,c2]=additionl (x1,x2,x3,yl,y2,y3)

cl = x1+x2+x3
c2 = yl+y2+y3
endfunction

function[cl,c2]=subtraction(xl,x2,x3,yl,y2,y3)

cl = x1-x2-x3
c2 = yl-y2-y3
endfunction

function[cl,c2]=subtractionl (x1,x2,y1l,y2)
cl = x1-%x2
c2 = yl-y2
endfunction
//multiplication
function [r,s] = voltdivider (x1,x2,yl,y2)
r=x1%*x2
s=yl+y2
endfunction
//multiplication
function [r,s] = voltdividerl(xl,x2,yl,y2)
r=x1%*x2
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s=yl-y2
endfunction
//division
function([q,x]=division(x1l,x2,yl,y2)
q=x1/x2
x=yl-y2
endfunction

function[cl,c2]=subtractionl (x1,x2,yl,y2)
cl = x1-%x2
c2 = yl-y2
endfunction

// Variable Declaration

eca = 200 //real value

ecao = 120 //angle in degree
z2 = 200 //real value

z20 = 0 //angle in degree
ebc = 200 //real value

ebco = -120 //angle in degree
zl = 166 //real value

zlo = -90 //angle in degree
z3 = 200 //real value

z30 = 0 //angle in degree
eab = 200 //real value

eabo = 0 //angle in degree

// Calculation

[a,bl=voltdivider (eca,z2,ecao,z20) // EcaxZ2

[aa,bbl=voltdividerl (ebc,zl,ebco,zlo) //
Ebcxzl

[e,f]l=polar2rect(a,b) //
function of conversion

[ee,ffl=polar2rect (aa,bb) //
function of conversion

[ac,bcl=addition(e,ee,f,ff) //function
of addiion

[ad,bd]=rect2polar (ac,bc) / /num

[c,d]l=voltdivider (zl1,z2,zl0,z20) /] z1x22
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[ca,dal=voltdivider (z1,z3,z10,2z30) /] 2z1x23

[cb,dbl=voltdivider (z2,z3,z20,2z30) /] z2x23

[cc,dd]=polar2rect(c,d) //
function of conversion

[ce,de]l=polar2rect (ca,da) //
function of conversion

[cf,df]l=polar2rect (cb,db) //
function of conversion

[cg,dgl=additionl(cc,ce,cf,dd,de,df) //function
of addition

[ci,dil=rect2polar(cg,dg) //
function of conversion

[ch,dh]=division(ad,ci,bd,di) //function of
division

[i,jl=voltdivider (eab,z3,eabo,z30) //function
of multiplication

[ia, jal=polar2rect (i, j) //
function of conversion

[ic,jcl=voltdivider (ebc,z1,ebco,zl0) //
function of multiplication

[id, jd]l=polar2rect (ic, jc) //
function of conversion

[ib, jbl=subtractionl (id,ia, jd, ja) //function
of subtraction

[ie,jel=rect2polar (ib, jb) //num

[if,jf]l=division(ie,ci, je,di) //function of
division

// Results
printf ("Iecn = %.2f A < %.2f degree \n”,ch,dh)
printf ("Ibn = %.2f A < %.2f degree \n”,if,jf)
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Chapter 23

Decibels Filters and Bode Plots

Scilab code Exa 23.1 Example 1

//Chapter 23, Example 23.1
clc

// Variable Declaration
d1=7/16 //from plot
d2=3/4 //from plot

//Calculation
d=d1/4d2

c=10%*x*d
value=(10%%2) *c

// Results
printf (" Value = %.1f \n”,value)

Scilab code Exa 23.2 Example 2

//Chapter 23, Example 23.2
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clc

// Variable Declaration
al=0.004

a2=250000

a31=0.08

a32=240

a41=10%*x*4

a42=10%xx-4

ab=10%*x4

// Calculation
a=logl0O(al)

b=1logl0(a2)
c=logl0(a31)+logl0(a32)
d=logl0(a41)-1logl0(ad2)
e=logl0(ab)

// Results

printf (”(a) %.3f \n”,a)
printf (" (b) %.3f \n”,b)
printf (" (c) %.3f \n”,c)
printf (" (d) %.1f \n”,d)
printf (" (e) %d \n”,e)

Scilab code Exa 23.3 Example 3

//Chapter 23, Example 23.3
clc
// Variable Declaration
vo=1.2
vi=2*%10%*-3

in mV
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// Calculation
dbv=20*10og10(vo/vi) //dB gain

//Results
printf ("dBv = %.2f dB\n” ,dbv)

Scilab code Exa 23.4 Example 4

//Chapter 23, Example 23.4

clc

// Variable Declaration

v0=6.8 //output voltage in V
db=36 //dB gain

// Calculation
vi=vo/(10%*(db/20)) //input voltage

// Results
printf ("Vi = %.2f mV\n” ,vi*10%*%3)

Scilab code Exa 23.5 Example 5

//Chapter 23, Example 23.5

clc

//Variable Declaration

r1=1000 //resistance in ohm
c1=500%10%*-12 //capacitance in farad
£1=100000 //frequency in hertz
f2=1%10%%*6 //frequency in hertz
vi=20 //input voltage

// Calculation
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fc=1/(2%3.14*r1xcl) //cutoff
frequency in hertz

xc=1/(2%3.14*xclx*fc) //impedance in ohm

xc1=1/(2*3.14%c1*f1) //impedance in
ohm

xc2=1/(2*%3.14*c1*£2) //impedance in
ohm

vol=vi/sqrt (((r1/xcl)*x2)+1) //output voltage

vo2=vi/sqrt (((r1/xc2)*x2)+1) //output voltage

voc=vi/sqrt (((r1/xc)**2)+1) //output voltage

//graph

//for frequency response

x= 0.1xfc : 10000 : fc*20

xc11=(2x3.14*xcl1*x) . -1

vo=vi./sqrt (((rl./xcll)**2)+1)

plot2d(’'In’,x,vo0)

plot(f1,vol, %)

plot (f2,vo02, "x7)

plot (fc,voc, ')

xtitle ('Frequency response for the low—pass R-C
network ’)

xlabel ('f7);

ylabel ('Vo’);

//for mnormalized plot

scf (2)

plot2d(’'In’,x,vo/vi)

plot(f1,vol/vi, ')

plot (f2,vo2/vi, 'x )

plot (fc,voc/vi, "x7)

xtitle (’Normalized plot for the low—pass R—C network
)

xlabel ('f ) ;

ylabel ("Av');

// Results
printf (’(a) fc = %.2f kHz \n’,fc)
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printf (’(b) At f = 100 kHz, Vo = %.2f V \n’,vol)
printf (’ At £ =1 MHz, Vo = %.1f V \n’,vo2)
printf ("Vi = %.2f mV\n” ,vi*10%*3)

Scilab code Exa 23.6 Example 6

//Chapter 23, Example 23.6

clc

// Variable Declaration

r1=20000 //resistance in ohm
c1=1200%10%*-12 //capacitance in farad

// Calculation

fc=1/(2%3.14*xr1x*cl) //cutoff frequency in
hertz

f=fc/2 //frequency in hertz

xc=1/(2%3.14*xcl1x*f) //capacitive reactancce
in ohms

av=1/sqrt (1+((xc/rl) **2)) //voltage gain

teta=atand (xc/rl) //phase in degree

//graph

x= 0 : 500 : fc*3
xcl=(2*%x3.14*xcl*xx) . -1

avli=rl./sqrt ((r1**2)+(xcl*x*2)) //
normalised gain
av2=xcl./sqrt ((r1**2)+(xcl**2)) //

normalised gain

tetal=atand (xcl/r1l) //phase plot
teta2=atand (ri*xcl**x-1) //phase plot
scf (1)

plot2d(x,avl)
xtitle (’Normalised Plot — High Pass’)
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xlabel (’f (log scale)’
ylabel ("Av’)

scf (2)
plot2d(x,av2)

)

xtitle (’Normalised Plot — Low Pass’)

xlabel (’f (log scale)’
ylabel ("Av’)

scf (3)
plot2d(x,tetal)

)

xtitle (’Phase Plot — High Pass’)

xlabel ('f (log scale)’
ylabel ("teta ')

scf (4)
plot2d(x,teta2)

)

xtitle (’Phase Plot — Low Pass’)

xlabel ('f (log scale)’
ylabel ("teta ')

clc

// Results

)

printf (’(a) fc = %.2f Hz \n’,fc)

printf ("Av = Vo / Vi = %.4f < %.2f degree” ,av,teta)

Scilab code Exa 23.7 Example 7

//Chapter 23, Example
clc

// Variable Declaration
r1=1000

cl=1.5%10%*-9

r2=40000

23.7

//resistance in ohm
//capacitance in farad
//resistance in ohm
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c2=4%10%*-12 //capacitance in farad

//Calculation

fcl=1/(2%3.14%rl1%*cl)
hertz

fc2=1/(2%3.14*%xr2*c2)
hertz

//graph
x1= 0 : 1000 : fc1x*200
x2= 0 : 1000 : fc2%*1000

//cutoff frequency in

//cutoff frequency in

xcl1=(2x3.14*cl*x1) .7 -1 //
impedance in ohm

xc2=(2*3.14*c2*x2) . -1 //
impedance in ohm

avli=rl./sqrt ((ri1**2)+(xcl*%x2)) //
normalised gain

av2=xc2./sqrt ((r2**2) +(xc2**2)) //

normalised gain

scf (1)

//plot2d (’In "’ [ [x1 x2],[av]l av2])

plot2d(’In’,x1,avl)

xtitle (’Normalised Plot — High Pass’)

xlabel ('f ")
ylabel (Vo)

scf (2)
plot2d(’In’,x2,av2)

xtitle(’Normalised Plot — Low Pass’)

xlabel ('f7)
ylabel (Vo)
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clc

// Results

printf (’(a) High Pass filter , fc = %.1f kHz \n’,fc1
/1000)

printf (’ Low Pass filter , fc = %.1f kHz \n’,fc2
/1000)
printf (" (c) Av = Vo / Vi = %.4f < %.2f degree” ,av,

teta)

Scilab code Exa 23.8 Example 8

//Chapter 23, Example 23.8

clc

// Variable Declaration

11=1%10%*-3 //inductance in henry
c1=0.01%10%*-6 //capacitance in farad
r1=33 //resistance in ohm

r2=2 //resistance in ohm
vi=20*%10%*-3 //input voltage

//Calculation

fs=1/(2%3.14*sqrt (11*cl)) //frequency in
hertz

x1=2%3.14xfs*11 //inductive
reactance

gs=x1/(ri1+r2) //Q factor

bw=fs/qs //bandwidth in
hertz

vomax=(ri*vi)/(ri+r2) //max voltage

vo=0.707*vi*(r1/(ri+r2)) //voltage

//Insufficient data on textbook problem to plot
graph
//graph
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x=0:1000: fs*2

J/ztpl=(((2%3.14%xx11) /(rl4+1r2))*%2)*1r2
x1=2%x3.14*%xx*11

xc=1/(2x3.14*x*cl)

zs=sqrt ((r2**2) +(xl-xc’) *%*2)
vol=(zs*vi)./(zs+rl)

plot2d(x,vol)

xtitle (’Passband response’)

xlabel ('f7)

ylabel (Vo)

// Results

clc

printf(’(a) fs = %.1f Hz \n’,fs)

printf (’Qs = %.2f \n’,qs)

printf ('BW = %.2f kHz \n’,bw/1000)
printf (’Vomax = %.2f mV \n’, vomax*1000)

Scilab code Exa 23.9 Example 9

//Chapter 23, Example 23.9

clc

// Variable Declaration

c=500%10**-12 //
capacitance in farad

f1=200%10%%*3 //frequency
in hertz

£2=600%10%%3 //frequency
in hertz

// Calculation
11=1/(4x (%hpi**2) x (£2*%2) *c) //
inductance in henry
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xls=2xYpi*f1*11 //inductive
reactance in ohms

xc=1/(2*Ypix*xflxc) //
capacitive reactance in ohms

j=xc-x1ls // for
series elements

1p=j/(2x7pi*fl) //inductance in henry

// Results

printf ("Ls = %.1f uH\n” ,11%10%*6)
printf ("Lp = %.2f mH” ,1p*x10%**3)

Scilab code Exa 23.10 Example 10

//Chapter 23, Example 23.10

clc

//Variable Declaration

r1=1000 //resistance in ohm
c1=0.1%10%*-6 //capacitance in farad

// Calculation
f1=1/(2%3.14*xr1x*cl) //cutoff frequency in
hertz

//for magnitude plot
f = 100:10:10%f1;

av = (1+(f1./£).72) .7 (-1/2); //—10x1og10
avl = -20x1logl0(f1/f1);

f2 = £1/10;

av2 = -20x1ogl0(f1/£2);

£f3 = f1/2;

av3 = -20*1ogl0(£f1/£3);

f4 = f1,;
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avd = -20x1ogl0(f1/f4);

[f2 f3 f4 f1];

y = [av2 av3 av4 avl];

scf (1)

gainplot (f,av);

a = gca();

.y_location "left 7
.x_location "top ’;
.x_label.text = ’frequency’;
.y_label.text = 'Av’;
.title.text = 'Magnitude Plot ’;
lot2d (x,y);

X

T PP

//for phase plot

fO01 = 10:10:10%xf1;

teta = atand(f1./f)

f11=£f1

tetal = atand(f1./f11)
f12=f1/10

teta2 = atand(f1./f12)
f13=f1x%10

teta3 = atand(f1./f13)

x1 = [f11 f12 f13 1];

yl = [tetal teta2 tetal3];
scf (2)

phaseplot (f,av,teta)

b = gca();

b.x_label.text = ’frequency’;
b.y_label.text = ’Av’;
b.title.text = ’'Phase Plot’;
plot2d(x1l,y1)

£5=1000
frequency in hertz

av3 = 20%1ogl10(1/sqrt ((((£f1/£5)*x2)+1)));

// Results
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printf (’(a) fc = %.2f Hz \n’,f1)

printf (’ Magnitude plot shown in window 1 \n’)
printf (’(b) |AvdB| = %.2f dB \n’,av3)

printf (’(c¢) Phase plot shown in window 27)

Scilab code Exa 23.11 Example 11

//Chapter 23, Example 23.11

clc

// Variable Declaration

r1=9100 //resistance in ohm
c1=0.47*10%*-6 //capacitance in farad
r2=1000 //resistance in ohm

// Calculation

r12=(ri1x*r2)/(ri+r2) //parallel resistance in
ohm

f1=1/(2%3.14*rl1xcl) // frequency in hertz

fc=1/(2%3.14*r12%c1) // frequency in hertz

al=-20*1ogl10 ((r1+r2)/r2) //maximum low—level

attentuation

tetal=-(atand(f1/f1))+(atand (fc/£f1)) //in degrees

teta2=-(atand (f1/fc))+(atand(fc/fc)) //in degrees

teta3=-(atand (f1/120))+(atand (fc/120)) //in
degrees

//for magnitude plot

f = 1:10:8%fc;

av=((1+((f1./£).72)) ./ (1+((fc./£).72))) .~ (1/2)
//—10xlog10

f2 = f1

av2=10%1ogl0 ((1+((f1./£2).72)) ./ (1+((fc./£2).72)))

£f3 = fc
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av3=10*1ogl0 ((1+((£f1./£3).72)) ./ (1+((fc./£3).72)))
x = [f2 £3];
y = [av2 av3];

scf (1)

gainplot (f,av);

a = gca();

a.y_location = ’left ’;

a.x_location = 'top’;

a.x_label.text = ’'frequency’;

a.y_label.text = 'Av’;

a.title.text = ’'AcdB versus frequency for the filter

).

plot2d(x,y);
plot (f2,av2, 'x’);
plot (£3,av3, 'x’)

)

//for phase plot
teta=-(atand(f1./f))+(atand (fc./f))

scf (2)

plot2d(’'In’,f,teta)

plot (f1,tetal, 'x’)

plot (fc,teta2, 'x7)

plot (120, teta3d, 'x’)

xtitle ("phase vs frequency for the filter )
xlabel ('frequency )

ylabel ("phase in degree’)

// Results
printf (’(a) fl1 = %.1f Hz \n’,f1)
printf (’ fe = %.2f Hz \n’,fc)

printf (’(b) At fl = 32.2 Hz, teta = %.2f degree \n’,
tetal)

printf (’ At fc = 376.26 Hz, teta = %.2f degree \n
",teta?2)
printf (’ At frequency midway between fc and f1

like 120 Hz, teta = %.2f degree \n’,teta3)
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Scilab code Exa 23.12 Example 12

//Chapter 23, Example 23.12

clc

f1=50 //frequency in hertz
£2=200 //frequency in hertz
£3=10000 //frequency in hertz
£4=20000 //frequency in hertz
£8=8500 //frequency in hertz
£9=1000 //frequency in hertz

// Calculations
AvdB1=-20%10g10 (sqrt ((1+(£f1/£3)"2) *(1+((£f2/£3)"2))
*(1+(£3/£3)"2) *(1+((£3/£4)°2))))

//in dB
AvdB2=-20*10g10 (sqrt ((1+(£8/£3) "2) *(1+((£8/£f4)"2))))
//in dB
BW=f8-f2 //in hertz
AvdB3=-20*10gl10(sqrt ((1+(£1/£9) " 2) *(1+((£2/£9)"2))))
//in dB

//phase plot

f = 10:100:200000;

teta=(atand(f1./f))+(atand(f2./f))-(atand(f./£3)) - (
atand (f./f4))

scf (1)

plot2d(’'In’,f,teta)

xgrid (1)

a = gca();

a.y_location = ’left ’;
a.x_location = ’'top’;
a.x_label.text = ’'frequency’;
a.y_label.text = ’Phase’;
a.title.text = ’'Phase response’;
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//for magnitude plot

av = —-((1+(f1./£f)°2) . *x(1+((f2./f)."2))) " (-1/2);

avl = -20x1logl0(f1/f1);

f12 = £f1/10;

av2 = -20%x1ogl0(f1/f12);

f13 = f1/4;

av3 = -20%1logl0(f1/£13);

f14 = £1/2;

avd = -20x1ogl0(f1/f14);

X

[f12 f13 f14 f1];

y = [av2 av3 avd avl];

scf (2)

gainplot (f,av);
a = gca();
a.y_location
a.x_location
a.x_label.text
a.y_label.text
a
P

.title.text =
lot2d (x,y);

f1=£2

“left 7
“top 7
"frequency ’;
= TAv’;
"Bode 7 ;

avl = -20x1logl0(f1/f1);

f12 = £f1/10;

av2 = -20x1ogl0(f1/f12);

f13 = f1/4;

av3 = -20*1ogl0(£f1/£13);

f14 = £1/2;

avd = -20x1ogl0(f1/f14);

X

y

gainplot (f,av);
a = gca();
a.y_location =

[f12 f13 f14 f1];
[av2 av3 av4d avl];

Tleft 7
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66 a.x_location = ’'top’;

67 a.x_label.text = ’'frequency’;
68 a.y_label.text = ’Av’;

69 a.title.text = ’'Bode’;

70 plot2d(x,y);

71

72

73

74

75 av = -((1+(f./£3)72) . x(1+((£f./£4).72))) " (-1/2);
76

77 gainplot (f,av);

78 a = gca();

79 a.y_location = ’left’;

80 a.x_location = ’'top’;

81 a.x_label.text = ’'frequency’;
82 a.y_label.text = 'Av’;

83 a.title.text = ’Bode’;

84 plot2d(x,y);

85

86

87 f1 = £3;

88 f = 0.1%f1:100:10%f1;
89 av = (1+(f/f1)°2)"(-1/2);

90 avl = -20*%loglO(f1/£f1);
91 f2 = £1%10;

92 av2 = -20*logl0(f2/£f1);
93 £3 = f1x4;

94 av3 = -20%x1oglO0(£3/f1);
95 f4 = f1x2;

96 av4d = -20%logl0(f4/f1);
97

98 x = [f1 f4 £3 f2];

9 vy [avl av4 av3 av2];
100 plot2d(x,y);

101

102 f1 = f4;

103 £ = 0.1x£f1:100:10%£f1;
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104 av = (1+(£/£f1)7°2) " (-1/2);

105 avl = -20%loglO(f1/£f1);
106 f2 = f1%10;

107 av2 = -20%logl0(f2/f1);
108 £3 = f1x*4;

109 av3 = -20*x1logl0(£f3/f1);
110 f4 = f1x%2;

111 av4d = -20x1logl0(f4/f1);
112

113 x = [f1 f4 £3 £2];

114 y = [avl av4 av3 av2];
115 plot2d(x,y);

116

117

118 printf (’for 10kHz,\n’)

119 printf (’AvdB = %.1f dB \n’,AvdB1)

120 printf (’for 8.5kHz, \n’)

121 printf (’AvdB = %.1f dB \n’,AvdB2)

122 printf ('BW = %.1f kHz \n’,BW/1000)

123 printf (’for midrange of bandwidth 1kHz, \n’)
124 printf (’AvdB = %.1f dB \n’,AvdB3)
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Chapter 24

Pulse Waveforms and the RC
Response

Scilab code Exa 24.1 Example 1

//Chapter 24, Example 24.1

clc

//Initialisation

t1=12 //time period in ms
t2=7 //time period in ms
v1=8 //voltage

v2=4 //voltage

v3=12 //voltage

v4a=11 //voltage

vb=- //voltage from graph

// Calculation

tp=t1-t2 //time period in ms
vmax=v1+v2 //maximum amplitude voltage
v=(v3+v4d) /2 //voltage
vp=((v3-v4)/v)*100 //tilt in percent

// Result

printf (7 (a) Positive—going \n”) //from graph
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printf (" (b) Vb = %d V\n”,vb)

printf (" (c) tp = %d ms \n”,tp)

printf (7 (d) Vmax = %d V \n”,vmax)

printf (”(e) V (tilt in percentage) = %.3f percent”,
vp)

Scilab code Exa 24.2 Example 2

//Chapter 24, Example 24.2

clc

//Initialisation

vb=0 //voltage from graph
tilt=0 //from graph

div=4 //amplitude in div
perdiv=10 //mV per div
div1=3.2 //division
perdiv1=5 //microsec per div
div2=0.4 //division
div3=0.8 //division

// Calculation

amp=div*perdiv //amplitude
tp=divi*perdivi //from graph 24.9
tr=div2*perdivi //from graph 24.9
tf=div3*perdivl //from graph 24.9
// Result

printf (7 (a) Positive—going \n”) //from graph
printf (" (b) Vb = %d V\n”,vb)

printf (" (c¢) tilt = %d percent \n”,tilt)
printf (7 (d) amplitude = %d mV \n”,amp)

printf (" (e) tp = %d us \n”,tp)

printf (" (f) tr = %d us \n”,tr)
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printf (7 tf = %d us \n”,tf)

Scilab code Exa 24.3 Example 3

//Chapter 24, Example 24.3

clc

//Initialisation

t1=15 //timeperiod in microsec
t2=6 //timeperiod in microsec
t3=8 //timeperiod in microsec

//Calculation

T=t1-t2 //timeperiod in microsec
prf=1/T //frequency

tp=t3-t2 //timeperiod in microsec
duty=(tp/T)*100 //duty cycle

// Result

printf (”(a) Pulse repition Frequency, prf = %.2f kHz
\n”,prf*1000)
printf (" (b) Duty Cycle = %.2f percent \n”,duty)

Scilab code Exa 24.4 Example 4

//Chapter 24, Example 24.4

clc

//Initialisation

div1=3.2 //no of division
ms=1 //ms per divisions
div2=0.8 //no of division
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// Calculation

T=div1l*ms //timeperiod in microsec
tp=div2*ms //frequency

prf=1/T //timeperiod in microsec
duty=(tp/T)*100 //duty cycle

// Result

printf (" (a) Pulse repition Frequency, prf = %.2f Hz
\n” ,prf*1000)
printf (" (b) Duty Cycle = %.2f percent \n”,duty)

Scilab code Exa 24.5 Example 5

//Chapter 24, Example 24.5

clc

//Initialisation

div1=2.6 //no of division

ms=10 //microsec per divisions
div2=0.2 //no of division

// Calculation

T=div1l*ms //timeperiod in microsec
tp=div2*ms //frequency

prf=1/T //timeperiod in microsec
duty=(tp/T)*100 //duty cycle

// Result

printf (”(a) Pulse repition Frequency, prf = %d Hz \n
7, prix10%*6)
printf (" (b) Duty Cycle = %.2f percent \n”,duty)
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Scilab code Exa 24.6 Example 6

//Chapter 24, Example 24.6

clc
//Initialisation
t1=12x10%*-6
t2=2%x10%*-6
v1=8%10%*-3
v2=4%10%*-6
v3=2*%x10%*x-3
v4d=6x10%*-6

// Calculation
T=t1-t2

g=((v1*v2)+(v3*v4))/T

// Result

printf (" Average Value, G = %.1f mV \n” ,g*x10%*3)

//time period in ms
//time period in ms
//voltage
//voltage
//voltage
//voltage

//timeperiod in microsec
//Average Value in Volts

Scilab code Exa 24.7 Example 7

//Chapter 24, Example 24.7

clc
//Initialisation
duty = 0.28
Vp = 7

Vb = -3

t1=0.28

t2=0.72

//duty cycle
//peak value
//base—line voltage
//time period
//time period
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// Calculation

Vav = (duty*Vp)+((1-duty)*Vb) //Average Value in
Volts

g=(Vp*t1)+(Vb*t2) //Average Value
in Volts

// Result

printf (" (a) Average Value, Vav = %.1f V \n”,Vav)
printf("(c) G=%.1f V \n”,g)

Scilab code Exa 24.8 Example 8

//Chapter 24, Example 24.8

clc

//Initialisation

vi=2 //voltage in mV

e=8 //voltage in mV
r=100%10%%3 //resistance in ohm
c=10%*-6 //capacitance in farad

// Calculation

tau=r*c //time constant
vr=e-vi //voltage

irm=vr/r //current in amperes
// Result

printf (" (a) Ve = %d V %d V e (=t /%.f ms) \n”,e,(vi-e
) ,taux*x1000)

printf (" (b) Irmax = %.2f mA e (—t/%.f ms)”,irm*1000,
taux*x1000)

//Graph
x1=0:0.1:0.8
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vc=e+(vi-e)*exp(-x1/tau)
ic=irm*exp(-x1/tau)

scf (221)

plot (x1,vc)
xlabel ("t (s)”)
ylabel ("ve (V)”)

xtitle(”Ve for the network of Fig. 24.20.7)
scf (222)

plot(x1l,ic)

xlabel ("t (s)”)

ylabel ("ic (mA)”)

xtitle(”ic for the network of Fig. 24.20.7)
Scilab code Exa 24.9 Example 9

//Chapter 24, Example 24.9

clc

//Initialisation

vi=-4 //voltage in mV
vE=10 //voltage in mV
r=1%10%%3 //resistance in ohm
c=0.01%10%*-6 //capacitance in farad
//Calculation

tau=r*c //time constant
t=-tauxlog(vf/(vEf-vi)) //time in seconds

// Result

printf ("Ve = %d mV %d mV e (=t /%.f ms) \n”,vf,(vi-vf

) ,tau*x10%*%*6)
printf ("t = %.2f us”,(t*10%*6))

// Graph
x1=0:(10%%x-6) : (80*%10%*x-6)
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ve=vi+(vi-vf)*exp(-x1/tau)

plot (x1,vc)
xlabel ("t (s)”)
ylabel ("vc (V)”)

xtitle("Ve for the network of Fig. 24.22.7)

Scilab code Exa 24.10 Example 10

//Chapter 24, Example 24.10

clc
//Initialisation
£f=1000
r=5*%10%%3
c=0.01%10%*-6
vi=0

voltage
vi=10
vi2=10

voltage in mV
vi2=0
t1=0

ic
vr=vf

//Calculation
t=1/f

tp=t/2
tau=r*c
irmax=vr/r

// Result

//frequency in hertz
//resistance in ohm
//capacitance in farad
//for charging phasse,

//voltage in mV
//for discharging phasse,

//voltage
//for charging phase for

//time period in sec
//phase time in sec
//time constant in sec
//current in milliampere

printf (" (a) tp = %.1f ms \n”,tp*10%%*3)
printf ("tau = %.2f ms \n”,taux10%**3)
printf (" Therefore, tp = 10xtau = T/2 \n”)
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printf (" (b)for charging phase, Vc = %d mV(1 — e"(—t
/%.2f ms)) \n”,vf,tau*x1000)

printf(” for discharging phase, Ve = %d mV(e (-t /%
.2f ms)) \n”,vf,taux1000)

printf (" (c¢) Irmax = %.2f uA e (—t/%.f ms)”,irmax
*10%*3 , tau*1000)

//Graph
x1=0:(0.1%x10%*%x-3) : (t)
x2=tp:(0.1%x10**x-3) : (t)
x3=0:(0.1%x10%*-3) : (tp)
x4=tp:(0.1%10*%*x-3) : (t)

ve=vEi+(vi-vE)*x(exp(-x1/tau)) //for Ve —
Charging phase

ve2=vE2+(vi2-vE2) xexp (-x2/tau) //for Ve
— Discharging phase

ic=irmax*exp(-x3/tau) //for lc —
Charging phase

ic2=-irmax*(exp(-x3/tau)) //for Ic —

Discharging phase
subplot (221)
plot (x1,vc)
xlabel ("t (s)”)
ylabel ("Vc(V)™)
xtitle("Ve for the R—-C network — Charging Phase”)
subplot (222)
plot(x2,vc2)
xlabel ("t (s)”)
ylabel ("Vc (V)”)
xtitle("Ve for the R—C network — Discharging Phase”)
subplot (223)
plot(x3,ic)
xlabel ("t (s)”)
ylabel (ic (mA)”)
xtitle (" Ic for the R—-C network — Charging Phase”)
subplot (224)
plot(x4,ic2)
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xlabel ("t (s)”)
ylabel ("ic (mA)”)
xtitle (" Ic for the R—C network — Discharging Phase”)

Scilab code Exa 24.11 Example 11

//Chapter 24, Example 24.11

clc

//Initialisation

f=10%10%%3 //frequency in hertz

r=5*%10%%3 //resistance in ohm

c=0.01%10%x*-6 //capacitance in farad

vi=0 //for charging phasse,
voltage

vE=10 //voltage in mV

vi2=0 //voltage

t1=0 //for charging phase for
ic

vr=vf

// Calculation

t=1/f //time period in sec

tp=t/2 //phase time in sec
tau=r*c //time constant in sec
irmax=vr/r //current in milliampere

//first interval

vecl=vf+(vi-vf)*x(exp(-tau/tau)) //in
voltage

vil=vcl //in voltage

vc2=vcl*xexp(-tau/tau) //in voltage

irmax2=(vi-vcl)/r //in
milliamp
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//for graph
x1=0:(0.01%10%*%x-3) : (tp)
x2=0:(0.01%10**x-3) : (tp)

vee=vE+((vi-vEf)*(exp(-x1/tau))) //
for ve¢ — Charging phase

vcd=vcl*(exp(-x2/tau)) //
for ve — Discharging phase

icc=(irmax*10**-3) *xexp(-x1/tau)
//for Ic — Charging phase

icd=(irmax2*10**-3) *x(exp(-x2/tau))
//for Ic — Discharging phase

scf (1)

subplot (221)

plot (x1,vcc)

xlabel ("t (s)”)

ylabel ("Vc(V)”)

xtitle(”Ve for the R—C network — Charging Phase”
)

subplot (222)

plot (x2,vcd)

xlabel ("t (s)”)

ylabel ("Vc (V)")

xtitle ("Ve for the R—C network — Discharging
Phase”)

subplot (223)

plot(xl,icc)

xlabel ("t (s)”)

ylabel ("ic (mA)”)

xtitle ("Ic for the R—C network — Charging Phase”
)

subplot (224)

plot (x2,icd)

xlabel ("t (s)”)

ylabel (ic (mA)”)

xtitle (" Ic for the R—-C network — Discharging
Phase”)
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//second interval

vecl=vf+(vc2-vf)*x(exp(-tau/tau))
//in voltage
vil=vcl
//in voltage
vc2=vclxexp(-tau/tau)
//in voltage
irmax2=(vi-vcl)/r
//in milliamp
x1=0:(0.01%10%*x-3) : (tp)
x2=0:(0.01%10**x-3) : (tp)
vee2=vEi+((vc2-vf) *(exp(-x1/tau)))
//for vec — Charging phase
vcd2=vclx*(exp(-x2/tau))
//for vec — Discharging phase
icc=(irmax*10**-3)*exp(-x1/tau)
//for Ic — Charging phase
icd=(irmax2*10**x-3) *(exp (-x2/tau))
//for Ic — Discharging phase
scf (2)
subplot (221)
plot(x1,vcc2)
xlabel ("t (s)”)
ylabel ("Vc(V)")
xtitle ("Ve for the R—C network — Charging Phase”
)
subplot (222)
plot(x2,vcd2)
xlabel ("t (s)”)
ylabel ("Vc (V)”)
xtitle("Ve for the R—-C network — Discharging
Phase”)
subplot (223)
plot(xl,icc)
xlabel ("t (s)”)
ylabel ("ic (mA)”)
xtitle("Ic for the R—-C network — Charging Phase”
)
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subplot (224)
plot(x2,icd)
xlabel ("t (s)”)

ylabel ("ic (mA)”)

xtitle (" Ic for
Phase”)

the R—C network — Discharging
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Chapter 25

Nonsinusoidal Circuits

Scilab code Exa 25.2 Example 2

//Chapter 25, Example 25.2
clc
//Initialisation
A0=20

A10=0
A11=5%10%%x-3
A12=0

A13=0

A20=8

A21=0

B1=12

B2=0

// Calculation

v=A0 //from graph 25.12
i=A10+A11+A12+A13 //fourier series
v2=A20+A21 //fourier series

B=B1+B2 //fourier series

// Result

printf (" (a) v = %d \n”,v)
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printf (" (b) i
printf ("(c¢) v = %d + %d cos wt”,v2,B)

Scilab code Exa 25.3 Example 3

//Chapter 25, Example 25.3

clc

//Initialisation

funcprot () ;

//Polar to Rectangle Conversion

function [r,i]= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand(y/x)

endfunction

//Accordng to phasor algebra
al=2
[r1,il)=polar2rect (1,90)
[r2,i2]=polar2rect (2,0)

// Calculation

arl=ril+r2

ail=i1+i2

[ar2,ath2] = rect2polar(arl,ail)

x =0 : 0.1 : 10

y = al + (ar2*sin(x+ath2%*3.14/180))

// Result
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plot(x, y)
xlabel ("a = wt”);
ylabel ("V");

title('v =2 + 1 cos a + 2 sin a’);

Scilab code Exa 25.4 Example 4

//Chapter 25, Example 25.4

clc

//Initialisation

funcprot () ;

//Polar to Rectangle Conversion

function [r,i]l= polar2rect(x,y)
r=x*cosd (y)
i=x*sind (y)

endfunction

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

//Accordng to phasor algebra
[r1,i1]=polar2rect(1,0)
[r2,i2]=polar2rect (1,0)

// Calculation

arl=rl+r2

ail=il+i2

[ar2,ath2] = rect2polar(arl,ail)
x =0 : 0.1 : 10

y ar2*sin(x+ath2%*3.14/180)
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// Result

plot(x, y)
xlabel("a = wt”);
ylabel ("V");
title(’'v =2 + 1 cos a + 2 sin a’);

Scilab code Exa 25.5 Example 5

//Chapter 25, Example 25.5

clc

//Initialisation

v=4 //in voltage
v2=6 //in voltage

// Calculation

x=0:0.1 : 10

y = v + v2*sin(x)
vrmax=sqrt ((v**2) +(v2*xx2) /2)

// Result

plot(x, y)

xlabel ("wt”) ;

ylabel ("V");

title('v =4 + 6 sin wt’);
printf (7 (b) Vrmax = %.3f V’,vrmax)

Scilab code Exa 25.6 Example 6

//Chapter 25, Example 25.6

clc

//Initialisation

v=20 //in voltage
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// Calculation
vO=(4/%pi) *v
vi=vO0
v2=(v0/3)
v3=(v0/5)
v4=(v0/7)
v5=(v0/9)
v6=(v0/11)

vrms=sqrt (((v1i*x*2) +(v2**2) +(v3*x2) +(vd*x*x2) +(vb**2) +(

v6**x2)) /2)

// Result
printf (7 (b) Vrmax = %.3f V”,vrms)

Scilab code Exa 25.7 Example 7

//Chapter 25, Example 25.7

clc

//Initialisation

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**2) +(y**2))
th=atand (y/x)

endfunction

vc=12
c=(1/8)
E=10/sqrt (2)

// Calculation

vr=1i1x*R
xc=1/(2*C)
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z=complex (R, xc)
[r1,thl]=rect2polar(real(z),-imag(z))
i2=E/r1

vr2=12x*R

vcl=1i2%*xc

vca=-th1-90

irms = sqrt ((i2**2))
vrms = sqrt ((vr2**2))
verms = sqrt ((ve*x*2)+(vcl*%x2))

P=(irms**2) *R

// Result

printf(”(a) 1. VR = %d V \t\n \tI = %d \t\n\tVec = %d
V\t\n” ,vr,il,vc)

printf (7 2. for AC supply \n”)

printf (7 i =%.2f A< %.2f \n”,i2,-th1)

printf (7 Vr = %.2f A < %.2f \n”,vr2,-thl)

printf (7 Ve = %.2f A < %.2f \n”,vcl,vca)

printf (" (b) Irms = %.3f A \n\tVrms = %.3f V \n\
tVerms = %.3f V\t\n”,irms,vrms,vcrms)

printf("(c) P = %d W \n”,P)

Scilab code Exa 25.8 Example 8

//Chapter 25, Example 25.8

clc

//Initialisation

//Rectangle to Polar Conversion

function [r,th] = rect2polar(x,y)
r=sqrt ((x**x2) +(y**2))
th=atand (y/x)

endfunction

x1=0
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R=6
e0=63.6
w=377
L=0.1
el=70.71
e2=29.98
e2a=-90
w2=754

//Calculation
zt=R

i0=e0/R
vrO0=10*R
v10=0
pO=(i0*%*2) *R

x11l=wx*L

ztl=complex (R,x11)

[ztlr ,ztla]l=rect2polar(real(ztl) ,imag(ztl))
il=el/ztlr

vrl=i1x*R

vll=i1*xx1l1

vlla=90-ztla

pl=(il1*%*2) *R

x12=w2x*L

zt2=complex (R, x12)

[zt2r ,zt2al=rect2polar(real (zt2),imag(zt2))
i2=e2/zt2r

i2a=e2a-zt2a

vr2=12x*R

v12=12%x12

vl2a=90+i2a

p2=(i2*%*2) xR
Irms=sqrt ((1i0**2) +(1i1**%2) +(i2%%*2))
VRms=sqrt ((e0**2) +(vrl**2)+(vr2*x2))
Virms=sqrt ((v11**2) +(v12*%2))
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// Result

printf ("The Fourier series expansion for i is \n”)

printf("i = %.1f + sqrt(2)(%.2f)sin (%dxt — %.2f) +
sqrt (2) (%.31f)sin (%dxt — %.2f) \n”,i0,1i1,w,ztla,i2
, w2 ,-12a)

printf ("Irms = %.2f A \n\n”,Irms)

printf ("The Fourier series expansion for VR is \n”)

printf ("Vr = %.1f + sqrt(2) (%.21f)sin (%dxt — %.2f) +
sqrt (2) (%.31f)sin (%dxt — %.2f) \n”,e0,vrl,w,ztla,
vr2,w2,-1i2a)

printf ("Vrms = %.2f V \n\n”,VRms)

printf ("The Fourier series expansion for VL is \n”)

printf ("VL = sqrt(2) (%.2f)sin (%dxt — %.2f) + sqrt(2)
(%.31)sin (%dxt — %.2f) \n”,vll,w,vlla,vl2,w2,-
vl2a)

printf (" Virms = %.2f V \n\n”,Vlrms)
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Chapter 26

System Analysis An

Introduction

Scilab code Exa 26.1 Example 1

//Chapter 26, Example 26.1, page 1153
clc

//Initialisation

eg=100*10%*-3 //in Volt
ei=96%10%%-3 //in Volt
rz=100 //in Ohms
// Calculation

vr=eg-ei //in Volt
i=vr/rz //in Ampere
zi=ei/i //in Ohms
// Result

printf ("Input Impedance, Zi = %.1f kOhm” ,zi/1000)

Scilab code Exa 26.2 Example 2
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//Chapter 26, Example 26.2, page 1154

clc

//Initialisation

eg=2 //in Volt
eo=1.92 //in Volt
rz=2x10%%*3 //in Ohms
// Calculation

vr=eg-eo //in Volt

i=vr/rz
zo=eo/1i

// Result
printf (" Output Impedance,

//in Ampere

//in Ohms

Zi = %.1f kOhm” ,z0/1000)

Scilab code Exa 26.3 Example 3

//Chapter 26, Example 26.3, page

clc
//Initialisation
Vr=2*%x10%%*-3
Rz=10
Ei=50%10%*-3
phil1=150

//Calculation

i=Vr/Rz

zi=Ei/i

phi2=180-phil
and Vrz

re=zi*cos (phi2*3.14/180)
R

im=zi*sin (phi2*3.14/180)
number , XI
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// Result
printf ("Zi = %.2f ohm + j %.1f ohm ”,re,im)

Scilab code Exa 26.4 Example 4

//Chapter 26, Example 26.4, page 1157
clc
//Initialisation

Eo=-20 //output voltage
Ei=4%10%%x-3 //input voltage
R1=2.2%10%%3 //load Resistance in Ohm
Ro=50%10%%3 //output Resistance in Ohm
Zi=1x1%10%%3 //input impedance in Ohm
Rg=1%10%%3 // Resistance in Ohm

//Calculation

Avn=Eo/Ei //no—load voltage gain
Av=Avn*R1/(R1+Ro) //loaded voltage gain
Avr=Avx*Zi/(Zi+Rg) //loaded voltage gain
Ro=R1*((Avn/Av)-1) //Resistance in Ohm
// Result

printf (" (a) Avnl = %d \n”,Avn)

printf (" (b) Av = %.2f \n”,Av)

printf (" (c) Avr = %.2f \n”,Avr)

printf (”(d) Ro = %d kOhm” ,R0/1000)

Scilab code Exa 26.5 Example 5

//Chapter 26, Example 26.5, page 1161
clc
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//Initialisation

R1=4.7%10%%3 //load Resistance in Ohm
Ro=40%10%%3 //output Resistance in Ohm
Avn=-960 //no—load voltage gain
Ri=2.7%10%%3 //input Resistance in Ohm

//Calculation

Av=Avn*R1/(R1+Ro) //loaded voltage gain
Ai=(-Avn)*Ri/(R1+Ro) //voltage gain, Ai
R12=2*R1 // Resistance in Ohm
Av2=Avn*R12/(R12+Ro) //loaded voltage gain
Ai2=(-Avn)*Ri/(R12+Ro) //voltage gain , Ai
Air=(-Av)*Ri/R1 //voltage gain, Air
Ag=(Av*%*2)*Ri/R1 //voltage gain, Ag
Ai2=-Ag/Av //voltage gain , Ai
// Result

printf (" (a) Av = %.2f \n”,Av)

printf (" (b) Avi = %.2f \n”,Ai)

printf (" (c) Av = %.2f, Ai = %.2f\n” ,Av2,Ai2)
printf (" (d) Air = %.2f \n”,Air)

printf (" (e) Ag = %.2f \n”,Ag)

printf (7 (f) Al = %.2{”7,A12)

Scilab code Exa 26.6 Example 6

//Chapter 26, Example 26.6, page 1163

clc

//Initialisation

Avni=1 //no—load voltage gain
Avn2=-600 //no—load voltage gain
Avn3=-1200 //no—load voltage gain
Zi1=50%10%%3 //input impedance in Ohm

359



10
11
12
13
14
15
16
17
18
19
20
21

22
23
24

25

26

27

28
29
30
31
32
33
34
35
36

37
38
39

Z2i2=1.8%10%x%3
Zi3=1.2*%x10%x*3
R1=3.3%x10%%*3
Ro=25
Ro2=40*10**3
Ro3=50%10%*3

//Calculation
Avi=Avni1%*Zi2/(Zi2+Ro)
Av2=Avn2%*Zi3/(Zi3+Ro2)
Av3=Avn3*R1/(R1+Ro3)
Ai=(-Avn1)*Zi1/(Zi2+Ro)
Ai2=(-Avn2)*Zi2/(Zi3+Ro2)
Ai
Ai3=(-Avn3)*Zi3/(R1+Ro3)
R12=2%R1
Av21=Avn1*R12/(R12+Ro)
gain
Ai20=(-Avn1)*Zi1/(Zi2+Ro)
Ai
Air=(-Avn1)*Zi1/R1
Air
Ag=(Avn1**2)*Zil/R1
Ag
Ai21=-Ag/Avnl
Avt=Av1*xAv2*xAv3
Ait=Ai*xAi2*Ai3
Agt=-AvtxAit
Av2=Av1x*xAv2
Ai22=Ai*Ai2
Ai23=Av2%*Zil1/Zi3
Ag2=Av2%*Ai23
Ag22=(Av2**2) *x(Zil/Zi3)
gain
Avt2=Avnl*xAvn2*Avn3
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//output Resistance in Ohm
//output Resistance in Ohm
//output Resistance in Ohm

//loaded voltage gain
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//loaded voltage gain
//voltage gain, Ai
//voltage gain ,

//voltage gain, Ai
// Resistance in Ohm
//loaded voltage

//voltage gain ,
//voltage gain ,
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// ge g
//voltage gain
//voltage gain
//voltage

//voltage gain



40
41

42
43
44
45
46
47
48

t - W N =

(=)

© 00

10

12
13
14
15
16
17
18
19

// Result

printf (" (a) Avl = %.3f, Av2 = %.3f, Av3 = %.3f \n
Ail = %.3f, Ai2 = %.3f, Ai3 = %.3f \n”,Avl, Av2,
Av3,Ai,Ai2,Ai3)

printf (" (b) Avt = %.2f, Ait = %.2f \n” ,Avt,Ait)
printf (" (c) Agt = %.2f x 1076 \n”,Agt/10%*6)
printf (" (d) Av2 = %.2f, Ai2 = %.3f \n” ,Av2,Ai22)
printf (7 (e) Ai2 = %.2f \n”,Ai23)

printf (" (f) Ag2 = %.2f \n”,Ag2)

printf (" (g) Ag2 = %.2f \n”,Ag22)

printf (" (h) Avt = %.1f x 10°5” ,Avt2/(10%*%5))

Scilab code Exa 26.7 Example 7

//Chapter 26, Example 26.7, page 1166

clc

funcprot (0) ;

// A = p2z(R,Theta) — Convert from polar to
rectangular form.

// R is a matrix containing the magnitudes

// Theta is a matrix containing the phase angles
(in degrees).

function [A] = p2z(R,Theta)

A = Rxexp(%ix*%pi*Theta/180) ;

endfunction

//Initialisation

zl = pQZ(B:O)
z2 = p2z(5,90)
z3 = p2z(4,-90)

// Calculation
z11 = z1+2z3
z12 = z3
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222 = z2+2z3

// Result

printf ("Z11 = %d ohm — j %d ohm \n”,real(z11l),-imag(
z11))

printf ("Z12 = — j %d ohm \n”,-imag(z12))

printf ("Z22 = j %d ohm \n”,imag(z22))

Scilab code Exa 26.9 Example 9

//Chapter 26, Example 26.9, page 1171

clc

funcprot (0) ;

// A = p2z(R,Theta) — Convert from polar to
rectangular form.

// R is a matrix containing the magnitudes

// Theta is a matrix containing the phase angles
(in degrees).

function [A] = p2z(R,Theta)

A = R*xexp(%ix*%pi*Theta/180) ;

endfunction

//Initialisation

Y1 = p2z(0.2,0) //admitance
Y2 = p2z(0.02,-90) //admitance
Y3 = p2z(0.25,90) //admitance

// Calculation

yi1 = Y1+Y2 //admitance
y12 = -Y2 //admitance
y22 = Y2+Y3 //admitance
// Result

printf ("Y1l = %.1f mS — j %.2f mS \n”,real(yll),-
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imag (y11))
printf ("Y12 = j %.2f mS \n”,imag(y12))
printf ("Y22 = j %.2f mS \n”,imag(y22))

Scilab code Exa 26.11 Example 11

//Chapter 26, Example 26.11, page 1177

clc

//Initialisation

hf=50 //short circuit current gain

ho=25*10%*-6 //Output Admittance with input
open circuited

z1=2%10%%3 //load impedance

hi=1%10%%*3 //input impedance with output
shorted

hr=4x10%%*-4 //reverse voltage amplification

with input open circuited

// Calculation

Ai=hf/(1+(hox*zl)) //current
gain

Av=-hfx*z1/((hi*(1+(ho*zl)))-(hr*hfx*zl)) //voltage
gain

// Result

printf (" Current gain, Ai = %.2f \n”,Ai)
printf (” Voltage gain, Av = %ds \n”,Av)

Scilab code Exa 26.12 Example 12
//Chapter 12, Example 12.12
clc

//Variable Declaration
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ri = 3

1 = 6%x10°-3

e = 15

r2 = 2
//Calculation

im = e/(r1+r2)
ws = (l*im*im) /2

// Results
printf ("Ws = %d mJ”

//resistancel
//inductance in mH
//voltage in volts
//resistance?2

//inductance current
//energy stored

,Wws*10°3)
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