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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

DC circuits

Scilab code Exa 1.1 Current in the circuit

1 //Ex 1 . 1
2 clc;clear;close;

3 format( ’ v ’ ,4);
4 R=3; //kohm
5 V=220; //V
6 // F i r s t Case
7 I=V/R;//mA
8 disp(I,”1 s t c a s e : Current i n the c i r c u i t (mA) ”);
9 // Second Case

10 Req=R+R;//ohm( E q u i v a l e n t r e s i s t a n c e )
11 I=V/Req;//mA
12 disp(I,”2nd c a s e : Current i n the c i r c u i t (mA) ”);

Scilab code Exa 1.2 Voltage across resistor

1 //Ex 1 . 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
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4 I=1.5; //A
5 R1=2; //ohm
6 R2=3; //ohm
7 R3=8; //ohm
8 V1=I*R1;//V
9 V2=I*R2;//V
10 V3=I*R3;//V
11 disp(V1,” Vo l tage a c r o s s R1(V) ”);
12 disp(V2,” Vo l tage a c r o s s R2(V) ”);
13 disp(V3,” Vo l tage a c r o s s R3(V) ”);
14 V=V1+V2+V3;//V( Supply v o l t a g e )
15 disp(V,” Supply Vo l tage (V) ”);

Scilab code Exa 1.3 Circuit current

1 //Ex 1 . 3
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 Vs=100; //V( Supply v o l t a g e )
5 R1=40; //ohm
6 R2=50; //ohm
7 R3=70; //ohm
8 R=R1+R2+R3;//ohm( E q u i v a l e n t r e s i s t a n c e )
9 I=Vs/R;//A( Current i n the c i r c u i t )

10 disp(I,” C i r c u i t c u r r e n t (A) ”);

Scilab code Exa 1.4 Resistance R1

1 //Ex 1 . 4
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 Vo=10; //V( Output v o l t a g e )
5 Vin =30; //V( Input v o l t a g e )
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6 R2=100; //ohm
7 //V2/V=R2/(R1+R2) // Vo l tage d i v i d e r r u l e
8 R1=(Vin*R2 -Vo*R2)/Vo;//ohm
9 disp(R1,” R e s i s t a n c e o f R1(ohm) ”);

Scilab code Exa 1.5 Supply Current

1 //Ex 1 . 5
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 V=110; //V
5 R1=22; //ohm
6 R2=44; //ohm
7 I1=V/R1;//A
8 I2=V/R2;//A
9 I=I1+I2;//A

10 disp(I,” Supply c u r r e n t (A) ”);

Scilab code Exa 1.6 Effective resistance and Supply current

1 //Ex 1 . 6
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 V=12; //V
5 R1=6.8; //ohm
6 R2=4.7; //ohm
7 R3=2.2; //ohm
8 R=1/(1/ R1+1/R2+1/R3);//ohm( E f f e c t i v e r e s i s t a n c e )
9 I=V/R;//A( Supply c u r r e n t )

10 disp(R,” E f f e c t i v e r e s i s t a n c e (ohm) ”)
11 disp(I,” Supply c u r r e n t (A) ”);
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Scilab code Exa 1.7 Current in the resistor

1 //Ex 1 . 7
2 clc;clear;close;

3 format( ’ v ’ ,4);
4 I=8; //A
5 R2=2; //ohm
6 // Part ( a )
7 R1=2; //ohm
8 I2=I*R1/(R1+R2);//A
9 disp(I2,” ( a ) Current i n 2 ohm r e s i s t a n c e (A) ”);
10 // Part ( b )
11 R1=4; //ohm
12 I2=I*R1/(R1+R2);//A
13 disp(I2,” ( b ) Current i n 2 ohm r e s i s t a n c e (A) ”);

Scilab code Exa 1.8 Calculate current

1 //Ex 1 . 8
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 I1=3; //A
5 I2=-4; //A
6 I4=2; //A
7 // I1−I 2+I3−I 4 =0// from KCL
8 I3=-I1+I2+I4;//A
9 disp(I3,” Current I3 (A) ”);

Scilab code Exa 1.10 Calculate current
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1 //Ex 1 . 1 0
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 I1=2.5; //A
5 I2= -1.5; //A
6 // I1+I2+I3 =0// from KCL
7 I3=-I1-I2;//A
8 disp(I3,” Current I3 (A) ”);

Scilab code Exa 1.11 Determine the currents

1 //Ex 1 . 1 1
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 I1=3; //A
5 I3=1; //A
6 I6=1; //A
7 // I1−I2−I 3 =0// from KCL at p o i n t a
8 I2=I1-I3;//A
9 // I2+I4−I 6 =0// from KCL at p o i n t b
10 I4=I6-I2;//A
11 // I3−I4−I 5 =0// from KCL at p o i n t c
12 I5=I3-I4;//A
13 disp(I2,” Current I2 (A) ”);
14 disp(I4,” Current I4 (A) ”);
15 disp(I5,” Current I5 (A) ”);

Scilab code Exa 1.12 Determine I1 and I2

1 //Ex 1 . 1 2
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 R1=30; //ohm
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5 R2=60; //ohm
6 R3=30; //ohm
7 I3=1; //A
8 I1=I3*(R2+R3)/R2;//A
9 I2=I1-I3;//A
10 disp(I1,” Current I1 (A) ”);
11 disp(I2,” Current I2 (A) ”);

Scilab code Exa 1.13 Determine V1 and V3

1 //Ex 1 . 1 3
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 E=12; //V
5 V2=8; //V
6 V4=2; //V
7 V1=E-V2;//V
8 //−V2+V3+V4=0;// f o r Loop B
9 V3=V2-V4;//V
10 disp(V1,” Vo l tage V1(V) ”);
11 disp(V3,” Vo l tage V3(V) ”);

Scilab code Exa 1.14 Calculate VAB

1 //Ex 1 . 1 4
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 V=20; //V
5 R1=25; //ohm
6 R2=40; //ohm
7 R3=15; //ohm
8 R4=10; //ohm
9 VAC=R3*V/(R1+R3);//V
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10 VBC=R4*V/(R2+R4);//V
11 //0=VAB+VBC−VAC; / / / from KVL
12 VAB=-VBC+VAC;//V
13 disp(VAB ,” Vo l tage VAB(V) ”);

Scilab code Exa 1.15 Voltage and emf

1 //Ex 1 . 1 5
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 E1=10; //V
5 V2=6; //V
6 V3=8; //V
7 //E1=V1+V2 ; / /KCL f o r l e f t l o op
8 V1=E1-V2;//V
9 //−E2=−V2−V3 ; / /KCL f o r r i g h t l oop
10 E2=V2+V3;//V
11 disp(V1,” Vo l tage V1(V) ”);
12 disp(E2,” Vo l tage E2 (V) ”);
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Chapter 2

Magnetic Circuits

Scilab code Exa 2.1 field strength and flux

1 //Ex 2 . 1
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 N=200; // t u r n s
5 c=600; //mm( c i r c u m f e r e n c e )
6 A=500; //mˆ2( Cross s e c t i o n a r ea )
7 I=4; //A( Current through c o i l )
8 H=I*N/(c*10^ -3);//A/m( Magnet ic f i e l d s t r e n g t h )
9 disp(H,” ( a ) Magnet ic f i e l d s t r e n g t h (A/m) ”);

10 mu0 =4*%pi *10^ -7; // c o n s t a n t
11 FD=mu0*H*10^6; // micro T( Flux d e n s i t y )
12 disp(FD,” ( b ) Flux d e n s i t y ( micro T) ”);
13 Ft=FD*A*10^ -6; // micro Wb( Tota l f l u x )
14 disp(Ft,” ( c ) Tota l f l u x ( micro Wb) ”);
15 // Answer i n the book i s wrong .

Scilab code Exa 2.2 Magnetomotive force
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1 //Ex 2 . 2
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 fi =0.015; //Wb( f l u x )
5 ag=2.5; //mm( a i r g a p )
6 Ae=200; //cmˆ2( E f f e c t i v e a r ea )
7 FD=fi/(Ae*10^ -4);//T( Flux d e n s i t y )
8 mu0 =4*%pi *10^ -7; // c o n s t a n t
9 H=FD/mu0;//A/m( Magnet ic f i e l d s t r e n g t h )

10 mmf=H*ag*10^ -3; //A( magnetomotive f o r c e r e q u i r e d )
11 disp(mmf ,” Magnetomotive f o r c e r e q u i r e d (A) ”);
12 // Answer i n the book i s not a c c u r a t e .

Scilab code Exa 2.3 Reluctance and current

1 //Ex 2 . 3
2 clc;clear;close;

3 format( ’ e ’ ,9);
4 A=500; //mmˆ2( Cross s e c t i o n a l a r ea )
5 c=400; //mm( c i r c u m f e r e n c e )
6 N=200; // t u r n s
7 fi=800; // micro Wb( f l u x )
8 B=fi*10^ -6/(A*10^ -6);//T( Flux d e n s i t y )
9 mu0 =4*%pi *10^ -7; // c o n s t a n t

10 mur =380; // r e l a t i v e p e r m e a b i l i t y
11 S=(c/1000) /(mur*mu0*A*10^ -6);//A/Wb( Re luc tance )
12 disp(S,” ( a ) Re luc tance o f the r i n g (A/Wb) ”);
13 mmf=fi*10^ -6*S;//A
14 Im=mmf/N;//A( Magnet i z ing c u r r e n t )
15 format( ’ v ’ ,5);
16 disp(Im,” ( b ) Requ i red magne t i z i ng c u r r e n t (A) ”);

Scilab code Exa 2.4 Coil Current
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1 //Ex 2 . 4
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 la=80; //mm
5 Aa=50; //mmˆ2( Cross s e c t i o n a l a r ea )
6 lb=60; //mm
7 Ab=90; //mmˆ2( Cross s e c t i o n a l a r ea )
8 lc=0.5; //mm( a i r g a p )
9 Ac=150; //mmˆ2( Cross s e c t i o n a l a r ea )
10 N=4000; // t u r n s
11 Bc =0.30; //T( Flux d e n s i t y i n a i r g a p )
12 mu0 =4*%pi *10^ -7; // c o n s t a n t
13 mur =1300; // r e l a t i v e p e r m e a b i l i t y
14 fi=Bc*Ac*10^ -6; //Wb( f l u x )
15 Fa=fi*la*10^ -3/( mu0*mur*Aa*10^ -6);//At
16 Fb=fi*lb*10^ -3/( mu0*mur*Ab*10^ -6);//At
17 Fc=fi*lc*10^ -3/( mu0 *1*Ac*10^ -6);//At
18 F=Fa+Fb+Fc;//At
19 I=F/N*1000; //mA
20 disp(I,” C o i l c u r r e n t (mA) ”);

Scilab code Exa 2.5 Induced emf

1 //Ex 2 . 5
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 L=0.5; //H
5 deltaI =2-5; //A
6 deltaT =0.05; // s e c
7 dIBYdT=deltaI/deltaT;//A/ s
8 emf=L*dIBYdT;//V
9 disp(emf ,” emf induced (V) ”);
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Scilab code Exa 2.6 Flux and emf

1 //Ex 2 . 6
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 N=300; // t u r n s
5 L=10; //mH
6 I=5; //A
7 fi=L*10^ -3/N*I*10^6; // micro Wb
8 disp(fi,” ( a ) Flux produced ( micro Wb) ”);
9 // on r e v e r s e the c u r r e n t

10 delta_fi =2*fi;// micro Wb
11 // ( as i t goe s to z e r o and i n c r e a s e to same v a l u e i n

r e v e r s e d i r e c t i o n )
12 deltaT =8*10^ -3; // s e c o n d s
13 dfiBYdT=delta_fi *10^ -6/ deltaT;//Wb/ s
14 emf=N*dfiBYdT;//V( Average emf induced )
15 disp(emf ,” ( b ) Average emf induced (V) ”);

Scilab code Exa 2.7 Inductance of coil

1 //Ex 2 . 7
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 c=400; //mm( c i r c u m f e r e n c e )
5 A=500; //mmˆ2( Cross s e c t i o n a l a r ea )
6 N=200; // t u r n s
7 // Part ( a )
8 I=2; //A
9 H=N*I/(c*10^ -3);//A/m

10 B=1.13; //T( Cor r e spond ing Flux d e n s i t y )
11 fi=B*A*10^ -6; //Wb( t o t a l f l u x )
12 L=N*fi/I*1000; //mH
13 disp(L,” ( a ) Induc tance o f c o i l (mH) ”);
14 // Part ( a )
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15 I=10; //A
16 H=N*I/(c*10^ -3);//A/m
17 B=1.63; //T( Cor r e spond ing Flux d e n s i t y )
18 fi=B*A*10^ -6; //Wb( t o t a l f l u x )
19 L=N*fi/I*1000; //mH
20 disp(L,” ( b ) Induc tance o f c o i l (mH) ”);

Scilab code Exa 2.8 Inductance

1 //Ex 2 . 8
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 c=400; //mm( c i r c u m f e r e n c e )
5 A=500; //mmˆ2( Cross s e c t i o n a l a r ea )
6 N=200; // t u r n s
7 mu0 =4*%pi *10^ -7; // c o n s t a n t
8 L=mu0*A*10^ -6*(N^2)/(c*10^ -3) *10^6; // micro H
9 disp(L,” Induc tance ( micro H) ”);

Scilab code Exa 2.10 Self and mutual inductance

1 //Ex 2 . 1 0
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 A=800; //mmˆ2( Cross s e c t i o n a l a r ea )
5 r=170; //mm( r a d i u s )
6 N1=500; // t u r n s
7 N2=700; // t u r n s
8 mur =1200; // r e l a t i v e p e r m e a b i l i t y
9 mu0 =4*%pi *10^ -7; // c o n s t a n t

10 S=2*%pi*r*10^ -3/( mu0*mur*A*10^ -6);//H
11 L1=N1^2/S;//H
12 disp(L1,” S e l f Induc tance o f c o i l 1 (H) ”);
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13 L2=N2^2/S;//H
14 disp(L2,” S e l f Induc tance o f c o i l 2 (H) ”);
15 k=1; // c o n s t a n t
16 M=k*sqrt(L1*L2);//H
17 disp(M,” Mutual Induc tance (H) ”);
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Chapter 3

Single phase AC circuits

Scilab code Exa 3.1 Frequency Period and emf

1 //Ex 3 . 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 N=100; // t u r n s
5 R=1500; //rpm ( Rota t i on )
6 B=0.05; //T( Magnet ic f i e l d )
7 A=40; //cmˆ2( Cross s e c t i o n a l a r ea )
8 f=R/60; //Hz
9 theta =30; // d e g r e e

10 disp(f,” ( a ) Frequency ( Hz ) ”);
11 Period =1/f;// s e c o n d s
12 disp(Period ,” ( b ) Pe r i od ( s e c o n d s ) ”);
13 Em=2*%pi*B*(A/10^4)*N*f;//V
14 disp(Em,” ( c ) Maximum v a l u e o f g n e r a t e d emf (V) ”);
15 e=%pi*sind(theta);//V
16 disp(e,” ( d ) Gnerated emf a f t e r r o t a t i o n (V) ”);

Scilab code Exa 3.2 Peak values of current
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1 //Ex 3 . 2
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 Irms =10; //A
5 Im=Irms*sqrt (2);//A
6 disp(-Im ,+Im,”Peak v a l u e s o f c u r r e n t (A) a r e ”);

Scilab code Exa 3.3 Voltage and frequency

1 //Ex 3 . 3
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 //v =141.4∗ s i n (377∗ t )
5 Vm =141.4; //V
6 V=Vm/sqrt (2);//V( rms v o l t a g e )
7 disp(V,” ( a ) r .m. s . Vo l tage (V) ”);
8 omega =377; // rad / s
9 f=omega /2/ %pi;//Hz
10 disp(f,” ( b ) Frequency ( Hz ) ”);
11 t=3*10^ -3; // s e c o n d s
12 v=141.4* sin (377*t);//V
13 disp(v,” ( c ) I n s t a n t a n e o u s Vo l tage (V) ”);

Scilab code Exa 3.4 Ameter reading Form and Peak factor

1 //Ex 3 . 4
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 V=110; //V( Supply v o l t a g e )
5 R=50; //ohm
6 Vm=V*sqrt (2);//V(maximum v o l t a g e )
7 Im=Vm/R;//A(maximum c u r r e n t )
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8 Iav1 =0.637* Im;//A( ave rage c u r r e n t Over +ve h a l f
c y c l e )

9 Iav2 =0; // ( ave rage c u r r e n t Over −ve h a l f c y c l e )
10 Iav=(Iav1+Iav2)/2; //A( ave rage c u r r e n t Over whole

c y c l e )
11 disp(Iav ,” ( a ) Reading on moving c o i l ammeter (A) ”);
12 // For therma l ammeter : I ˆ2∗R=1/4∗Imˆ2∗R( therma l

e f f e c t f o r comple te c y c l e )
13 I=sqrt (1/4*Im^2);//A( r e a d i n g on therma l ammeter )
14 disp(I,” ( a ) Reading on therma l ammeter (A) ”);
15 kf=I/Iav;// form f a c t o r
16 kp=Im/I;// peak f a c t o r
17 disp(kp,kf,” ( b ) Form f a c t o r & peak f a c t o r a r e ”);

Scilab code Exa 3.5 Circuit current and phase angle

1 //Ex 3 . 5
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 V=100; //V
5 R=7; //ohm
6 L=31.8; //mH
7 f=50; // /Hz
8 XL=2*%pi*f*L/1000; //ohm
9 Z=sqrt(R^2+XL^2);//ohm

10 I=V/Z;//A( c i r c u i t c u r r e n t )
11 disp(I,” ( a ) C i r c u i t c u r r e n t (A) ”);
12 fi=atand(XL/R);// d e g r e e ( l a g )
13 disp(fi,” ( b ) Phase a n g l e ( l a g ) i n d e g r e e ”);

Scilab code Exa 3.6 Supply voltage

1 //Ex 3 . 6
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2 clc;clear;close;

3 format( ’ v ’ ,5);
4 L=318; //mH
5 R=75; //ohm
6 VR=150; //V
7 f=50; // /Hz
8 I=VR/R;//A
9 XL=2*%pi*f*L/1000; //ohm
10 VL=I*XL;//V
11 V=sqrt(VR^2+VL^2);//V
12 disp(V,” Supply Vo l tage (V) ”);

Scilab code Exa 3.7 Supply voltage and phase angle

1 //Ex 3 . 7
2 clc;clear;close;

3 format( ’ v ’ ,4);
4 ZLr =50; //ohm
5 fiLr =45; // d e g r e e ( l a g ) ( between c u r r e n t & Vo l tage )
6 R=40; //ohm
7 I=3; //A( C i r c u i t c u r r e n t )
8 VR=I*R;//V
9 VLr=I*ZLr;//V

10 V=sqrt(VR^2+ VLr ^2+2*VR*VLr*cosd(fiLr));//V
11 disp(V,” Supply v o l t a g e (V) ”);
12 fi=acosd((VR+VLr*cosd(fiLr))/V);// d e g r e e
13 disp(fi,” C i r c u i t phase a n g l e ( l a g i n d e g r e e ) ”);

Scilab code Exa 3.8 Reactance and current

1 //Ex 3 . 8
2 clc;clear;close;

3 format( ’ v ’ ,6);
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4 C=30; // micro F
5 V=400; //V
6 f=50; //Hz
7 Xc =1/(2* %pi*f*C*10^ -6);//ohm
8 disp(Xc,” ( a ) Reactance o f c a p a c i t o r (ohm) ”);
9 I=V/Xc;//A
10 disp(I,” ( b ) Current (A) ”);

Scilab code Exa 3.9 Reactance Impedence Current and phase

1 //Ex 3 . 9
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 R=12; //ohm( C o i l r e s i s t a n c e )
5 L=0.1; //H( C o i l I nduc tance )
6 V=100; //V
7 f=50; //Hz
8 XL=2*%pi*f*L;//ohm
9 Z=sqrt(R^2+XL^2);//ohm

10 disp(Z,XL,” ( a ) Reactance (ohm) & impedence (ohm) o f
the c o i l a r e ”);

11 I=V/Z;//A
12 disp(I,” ( b ) Current (A) ”);
13 fi=atand(XL/R);// d e g r e e
14 fi=round(fi);// d e g r e e
15 disp(fi,” Phase d i f f e r e n c e ( d e g r e e ) ”);

Scilab code Exa 3.10 Capacitance and phase angle

1 //Ex 3 . 1 0
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Pr=750; //W( r a t e d )
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5 Vr=100; //V( r a t e d )
6 V=230; //V( Supply v o l t a g e )
7 f=60; //Hz
8 VC=sqrt(V^2-Vr^2);//V( Vo l tage a c r o s s c a p a c i t o r )
9 Ir=Pr/Vr;//A( Rated c u r r e n t )
10 C=Ir/(2* %pi*f*VC)*10^6; // micro F
11 disp(C,” ( a ) Capac i t ance r e q u i r e d ( micro F) ”);
12 fi=acosd(Vr/V);// d e g r e e
13 disp(fi,” ( b ) Phase a n g l e ( d e g r e e ) ”);

Scilab code Exa 3.11 Impedence current and voltage

1 //Ex 3 . 1 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 R=12; //ohm
5 L=0.15; //H
6 C=100; // micro F
7 V=100; //V
8 f=50; //Hz
9 XL=2*%pi*f*L;//ohm

10 XC =1/(2* %pi*f*C*10^ -6);//ohm
11 Z=sqrt(R^2+(XL -XC)^2);//ohm
12 disp(Z,” ( a ) Impedence (ohm) ”);
13 I=V/Z;//A
14 disp(I,” ( b ) Current (A) ”);
15 VR=R*I;//V
16 VL=XL*I;//V
17 VC=XC*I;//V
18 disp(VC,VL,VR ,” ( b ) Vo l tge (V) a c r o s s R, L & C”);
19 fi=acosd(VR/V);// d e g r e e
20 disp(fi,” ( c ) Phase d i f f e r e n c e ( d e g r e e ) ”);
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Scilab code Exa 3.12 Curent Phase angle and power

1 //Ex 3 . 1 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 R=6; //ohm
5 L=0.03; //H
6 V=50; //V
7 f=60; //Hz
8 XL=2*%pi*f*L;//ohm
9 Z=sqrt(R^2+XL^2);//ohm

10 I=V/Z;//A
11 disp(I,” ( a ) Current (A) ”);
12 fi=atand(XL/R);// d e g r e e
13 disp(fi,” ( b ) Phase a n g l e ( d e g r e e ) ”);
14 S=V*I;//VA( Apparent power )
15 disp(S,” ( c ) Apparent power (VA) ”)
16 P=S*cosd(fi);//W
17 P=round(P);//W
18 disp(P,” ( d ) Act i v e power (W) ”)

Scilab code Exa 3.13 Power dissipated

1 //Ex 3 . 1 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 R=30; //ohm
5 V=230; //V
6 f=50; //Hz
7 VR=130; //V
8 VLr =180; //V
9 fiLr=acosd((V^2-VR^2-VLr ^2) /(2*VR*VLr));// d e g r e e ( l a g

)
10 I=VR/R;//A
11 Pr=VLr*I*cosd(fiLr);//W
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12 disp(Pr,”Power d i s s i p a t e d i n the c o i l (W) ”);

Scilab code Exa 3.14 Resistance Inductance and Power factor

1 //Ex 3 . 1 4
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 V=230; //V
5 f=50; //Hz
6 I=5; //A
7 P=750; //W
8 Z=V/I;//ohm
9 R=P/I^2; //ohm( R e s i s t a n c e )

10 XL=sqrt(Z^2-R^2);//ohm( r e a c t a n c e )
11 L=XL/2/%pi/f;//H( Induc tance )
12 disp(R,” ( a ) R e s i s t a n c e (ohm) ”);
13 disp(L*1000,” ( a ) Induc tance (mH) ”);
14 pf=P/(V*I);// power f a c t o r ( l a g )
15 disp(pf,” ( b ) Power f a c t o r ( l a g ) ”);
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Chapter 5

Single Phase Transformers

Scilab code Exa 5.1 Curent Turns and flux

1 //Ex 5 . 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 kVA =250; //kVA
5 V1 =11000; //V( Primary v o l t a g e )
6 V2=400; //V( s e conda ry v o l t a g e )
7 f=50; //Hz
8 N2=80; // no . o f t u r n s i n s e condary
9 Ifl1=kVA *1000/ V1;//A( F u l l l o ad primay c u r r e n t )

10 Ifl2=kVA *1000/ V2;//A( F u l l l o ad s e conda ry c u r r e n t )
11 disp(” Part ( a ) ”);
12 disp(Ifl1 ,” F u l l l o ad pr imary c u r r e n t (A) ”);
13 disp(Ifl2 ,” F u l l l o ad s e conda ry c u r r e n t (A) ”);
14 disp(” Part ( b ) ”);
15 N1=N2*V1/V2;// no . o f t u r n s i n s e condary
16 disp(N1,”No . o f t u r n s i n pr imary ”);
17 disp(” Part ( c ) ”);
18 fi_m=V2 /(4.44* N2*f);//Wb
19 disp(fi_m *1000,”Maximum v a l u e o f f l u x (mWb) ”);
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Scilab code Exa 5.2 Area Voltage ad current

1 //Ex 5 . 2
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 N1=480; // no . o f t u r n s i n pr imary
5 N2=90; // no . o f t u r n s i n s e condary
6 lfp =1.8; //m( l e n g t h o f f l u x path )
7 ag=0.1; //mm( a i r g a p )
8 Flux =1.1; //T( f l u x d e n s i t y )
9 MF=400; //A/m( Magnet ic f l u x )
10 c_loss =1.7; //W/ kg
11 f=50; //Hz
12 d=7800; // kg /mˆ3( d e n s i t y o f c o r e )
13 V=2200; //V( p o t e n t i a l d i f f e r e n c e )
14 // Part ( a )
15 fi_m=V/(4.44* N1*f);//Wb
16 A=fi_m/Flux;//mˆ2( Cross s e c t i o n a l a r ea )
17 disp(A,” ( a ) Cros s s e c t i o n a l a r ea (mˆ2) ”);
18 // Part ( b )
19 Vnl2=V*N2/N1;//V(2 ndary v o l t a g e on no l oad )
20 Vnl2=round(Vnl2);//V(2 ndary v o l t a g e on no l oad )
21 disp(Vnl2 ,” ( b ) 2 ndary v o l t a g e on no l oad (V) ”);
22 // Part ( c )
23 format( ’ v ’ ,5);
24 Fm1=MF*lfp;//A( Magnetoot ive f o r c e f o r the c o r e )
25 Fm2=Flux /(4* %pi *10^ -7)*ag*10^ -3; //A( Magnetoot ive

f o r c e f o r a i r g a p )
26 Fm=Fm1+Fm2;//A( Tota l magnetomotive f o r c e )
27 Imax=Fm/N1;//A(maximum v a l u e o f magne t i z i ng c u r r e n t )
28 Iom=Imax/sqrt (2);//A( rms c u r r e n t )
29 v=lfp*A;//mˆ3( Volume o f c o r e )
30 m=v*d;// kg ( Mass o f c o r e )
31 coreLoss=c_loss*m;//W( Core Loss )
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32 Io1=coreLoss/V;//A( Core l o s s component o f c u r e n t )
33 Io=sqrt(Iom^2+Io1^2);//A( no l oad c u r r e n t )
34 disp(Io,” ( c ) Primary c u r r e n t on no l oad (A) ”);
35 format( ’ v ’ ,6);
36 pf=Io1/Io;// l a g g i n g p f on no l oad
37 disp(pf,” ( c ) Power f a c t o r ( l a g g i n g ) on no l oad ”);

Scilab code Exa 5.3 Current and power factor

1 //Ex 5 . 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 N1 =1000; // no . o f t u r n s i n pr imary
5 N2=200; // no . o f t u r n s i n s e condary
6 I0=3; //A
7 pf0 =0.2; // l a g g i n g power f a c t o r
8 I2=280; //A(2 ndary c u r r e n t )
9 pf2 =0.8; // l a g g i n g power f a c t o r
10 I2dash=I2*N2/N1;//A
11 cosfi0=pf0;cosfi2=pf2;sinfi0=sqrt(1-cosfi0 ^2);sinfi2

=sqrt(1-cosfi2 ^2);

12 I1_cosfi1=I2dash*cosfi2+I0*cosfi0;//A
13 I1_sinfi1=I2dash*sinfi2+I0*sinfi0;//A
14 I1=sqrt(I1_cosfi1 ^2+ I1_sinfi1 ^2);//A
15 disp(I1,” Primary c u r r e n t (A) ”);
16 fi1=atand(I1_sinfi1/I1_cosfi1);// d e g r e e
17 pf1=cosd(fi1);// l a g g i n g
18 disp(pf1 ,” Primary power f a c t o r ( l a g g i n g ) ”);
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Chapter 6

DC Machines

Scilab code Exa 6.1 Generated emf

1 //Ex 6 . 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 P=4; // no . o f p o l e s
5 c=2; // no . o f p a r a l l e l paths
6 p=4/2; // no . o f p a i r o f p o l e s
7 S=51; // no . o f s l o t s
8 C=12; // c o n d u c t o r s per s l o t
9 N=900; //rpm ( speed )

10 fi =25/1000; //Wb
11 Z=S*C;// t o t a l no . o f c o n d u c t o r s
12 E=2*Z/c*N*p/60*fi;//V
13 disp(E,” Generated emf (V) ”);

Scilab code Exa 6.2 Conductors per slot

1 //Ex 6 . 2
2 clc;clear;close;
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3 format( ’ v ’ ,5);
4 P=8; // no . o f p o l e s
5 c=8; // no . o f p a r a l l e l paths
6 p=8/2; // no . o f p a i r o f p o l e s
7 E=260; //V( g e n e r a t e d emf )
8 fi =0.05; //Wb
9 S=120; // no . o f s l o t s
10 N=350; //rpm ( speed )
11 Z=E/(2/c*N*p/60*fi);//V
12 disp(round(Z),”No . o f c o n d u c t o r s per s l o t ”);

Scilab code Exa 6.3 Generated emf

1 //Ex 6 . 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Ra=0.1; //ohm( Armature r e s i s t a n c e )
5 Vs=250; //V( supp ly v o l t a g e )
6 // pa r t ( a )
7 I=80; //A
8 Vdrop=Ra*I;//V
9 emf=Vs+Vdrop;//V( Generated emf )
10 disp(emf ,” Part ( a ) Generated emf (V) ”);
11 // pa r t ( b )
12 I=60; //A( c u r r e n t taken by Motor )
13 Vdrop=Ra*I;//V
14 emf=Vs -Vdrop;//V( Generated emf )
15 disp(emf ,” Part ( b ) Generated emf (V) ”);

Scilab code Exa 6.4 Calculate speed

1 //Ex 6 . 4
2 clc;clear;close;
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3 format( ’ v ’ ,5);
4 P=4; // no . o f p o l e s
5 Vs=440; //V
6 c=2; // no . o f p a r a l l e l paths
7 p=4/2; // no . o f p a i r o f p o l e s
8 Ia=50; //A
9 Ra =0.28; //ohm
10 Z=888; // c o n d u c t o r s
11 fi =0.023; //Wb
12 emf=Vs -Ia*Ra;//V
13 N=emf /(2*Z/c*p/60*fi);//rpm
14 disp(round(N),” Speed i n rpm”);

Scilab code Exa 6.5 Approximate speed

1 //Ex 6 . 5
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 N=900; //rpm
5 Vs=460; //V
6 Vs_new =200; //V
7 fi_ratio =0.7; // r a t i o o f new f l u x to o r i g i n a l f l u x
8 kfi=Vs/N;// f o r o r i g i n a l f l u x
9 Nnew=Vs_new/kfi/fi_ratio;//rpm ( new speed )

10 disp(round(Nnew),” Speed i n rpm”);

Scilab code Exa 6.6 SPeed and gross torque

1 //Ex 6 . 6
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Ia=110; //A
5 Vs=480; //V
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6 Ra=0.2; //ohm
7 P=6; // no . o f p o l e s
8 c=6; // no . o f p a r a l l e l paths
9 p=P/2; // no . o f p a i r o f p o l e s
10 Z=864; // no . o f c o n d u c t o r s
11 fi =0.05; //Wb
12 emf=Vs -Ia*Ra;//V
13 N=emf /(2*Z/c*p/60*fi);//rpm
14 N=round(N);//rpm
15 disp(N,” ( a ) Speed i n rpm”);
16 Pm=Ia*emf;//W( Mechan ica l power deve l oped )
17 M=Pm/(N/60) /(2* %pi);//Nm( Torque )
18 disp(M,” ( b ) Gross t o r qu e deve l oped (Nm) ”);

Scilab code Exa 6.7 Power generated

1 //Ex 6 . 7
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 N=15; // rp s
5 M=2*1000; //Nm( Torque r e q u i r e d )
6 Loss =8*1000; //W
7 P=2*%pi*M*N;//W( Power r e q u i r e d )
8 Pa=P-Loss;//W( Power g e n e r a t e d i n armature )
9 disp(Pa/1000,”Power g e n e r a t e d i n armature (kW) ”);
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Chapter 7

Induction Machines

Scilab code Exa 7.1 Speed and frequency

1 //Ex 7 . 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 P=4; // no . o f p o l e s
5 f=50; //Hz
6 S=4/100; // s l i p
7 N=600; //rpm
8 p=P/2; // p a i r o f p o l e s
9 // ( a )

10 Ns=60*f/p;//rpm ( Synchronous speed )
11 disp(Ns,” ( a ) Synchronous speed ( rpm ) ”);
12 // ( b )
13 Nr=Ns-S*Ns;//rpm ( Rotor speed )
14 disp(Nr,” ( b ) Rotor speed ( rpm ) ”);
15 // ( c )
16 Sdash=(Ns -N)/Ns;// per unot s l i p
17 fr=f*Sdash;//Hz ( Rotor f r e q u e n c y )
18 disp(fr,” Rotor f r e q u e n c y ( Hz ) ”);
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Scilab code Exa 7.2 Rotor emf and phase difference

1 //Ex 7 . 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Zs=240; // no . o f c o n d u c t o r s i n s t a t o r wind ing
5 Zr=48; // no . o f c o n d u c t o r s i n r o t o r wind ing
6 Rr =0.013; //ohm/ phase ( r e s s t a n c e r o t o r wind ig )
7 XL =0.048; //ohm/ phase ( l e a k e g a r e a c t a n c e )
8 Vs=400; //V
9 // ( a )

10 Eo=Vs*Zr/Zs;//V( r o t o r emf )
11 disp(Eo,” ( a ) Rotor emf (V) ”);
12 // ( b )
13 S=4/100; // s l i p
14 Eo=Eo*S;//V( r o t o r emf f o r 4% s l i p )
15 disp(Eo,” ( b ) Rotor emf at 4% s l i p (V) ”);
16 Z=sqrt(Rr^2+(S*XL)^2);//ohm/ phase ( r o t o r impedence at

4% s l i p )
17 Ir=Eo/Z;//A( Rotor c u r r e n at 4% s l i p )
18 disp(Ir,” ( b ) Rotor c u r r e n at 4% s l i p (A) ”);
19 // ( c )
20 fi_r=atand(S*XL/Rr);// d e g r e e
21 disp(fi_r ,” ( c ) Phase d i f f e r e n c e at 4% s l i p ( d e g r e e ) ”)

;

22 S=100/100; // 100% s l i p
23 fi_r=atand(S*XL/Rr);// d e g r e e
24 disp(fi_r ,” ( c ) Phase d i f f e r e n c e at 100% s l i p ( d e g r e e )

”);

36



Chapter 10

Amplifiers

Scilab code Exa 1.1 Output Voltage

1 // Part B Ex 1 . 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Av=10; // v o l t a g e ga in
5 Ri=1; //kohm
6 Ro=10; //ohm
7 Vs=2; //V( Senso r v o l t a g e )
8 Rs=100; //ohm( Senso r r e s i s t a n c e )
9 RL=50; //ohm
10 Vi=Vs*Ri *1000/( Rs+Ri *1000);//V
11 Vo=Av*Vi*RL/(Ro+RL);//V
12 disp(Vo,” Output v o l t a g e o f a m p l i f i e r (V) ”);

Scilab code Exa 1.2 Voltage Gain

1 // Part B Ex 1 . 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
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4 Av=10; // v o l t a g e ga in
5 Ri=1; //kohm
6 Ro=10; //ohm
7 Vs=2; //V( Senso r v o l t a g e )
8 Rs=100; //ohm( Senso r r e s i s t a n c e )
9 RL=50; //ohm
10 Vi=Vs*Ri *1000/( Rs+Ri *1000);//V
11 Vo=Av*Vi*RL/(Ro+RL);//V
12 Av=Vo/Vi;// v o l t a g e ga in o f c i r c u i t
13 disp(Av,” Vo l tage ga in o f c i r c u i t ”);

Scilab code Exa 1.3 Output Voltage

1 // Part B Ex 1 . 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Av=10; // v o l t a g e ga in
5 Ri=%inf;//ohm
6 Ro=0; //ohm
7 Vs=2; //V( Senso r v o l t a g e )
8 Rs=100; //ohm( Senso r r e s i s t a n c e )
9 RL=50; //ohm
10 // Vi=Vs∗Ri /( Rs+Ri ) l e a d s to Vi approx imate l y e q u a l s

to Vs as Ri=%inf
11 Vi=Vs;//V
12 Vo=Av*Vi*RL/(Ro+RL);//V
13 disp(Vo,” Output v o l t a g e o f a m p l i f i e r (V) ”);

Scilab code Exa 1.4 Current Circuit

1 // Part B Ex 1 . 4
2 clc;clear;close;

3 format( ’ v ’ ,5);
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4 VOC =10; //V( open c i r c u i t v o l t a g e )
5 //VOC=s o u r c e v o l t a g e he r e
6 R=1; //kohm
7 ISC=VOC/R;//mA
8 disp(ISC ,” Current g e n e r a t e d by the c i r c u i t (mA) ”);

Scilab code Exa 1.5 Output Power

1 // Part B Ex 1 . 5
2 clc;clear;close;

3 format( ’ v ’ ,4);
4 Av=10; // v o l t a g e ga in
5 Ri=1; //kohm
6 Ro=10; //ohm
7 Vs=2; //V( Senso r v o l t a g e )
8 Rs=100; //ohm( Senso r r e s i s t a n c e )
9 RL=50; //ohm
10 Vi=Vs*Ri *1000/( Rs+Ri *1000);//V
11 Vo=Av*Vi*RL/(Ro+RL);//V
12 Po=Vo^2/RL;//W
13 disp(Po,” Output power (W) ”);

Scilab code Exa 1.6 Power gain of circuit

1 // Part B Ex 1 . 6
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Av=10; // v o l t a g e ga in
5 Ri=1; //kohm
6 Ro=10; //ohm
7 Vs=2; //V( Senso r v o l t a g e )
8 Rs=100; //ohm( Senso r r e s i s t a n c e )
9 RL=50; //ohm
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10 Vi=Vs*Ri *1000/( Rs+Ri *1000);//V
11 Vo=Av*Vi*RL/(Ro+RL);//V
12 Po=Vo^2/RL;//W
13 Pi=Vi^2/Ri;//mW
14 Ap=Po *1000/ Pi;// Power ga in
15 disp(Ap,”Power ga in ”);
16 // Answer i n the book i s wrong .

Scilab code Exa 1.7 Power gain in decibels

1 // Part B Ex 1 . 7
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 Ap =1400; // Power ga in
5 Ap_dB =10* log10(Ap);//dB
6 disp(Ap_dB ,”Power ga in (dB) ”);

Scilab code Exa 1.8 Gain in dB

1 // Part B Ex 1 . 8
2 clc;clear;close;

3 format( ’ v ’ ,4);
4 Ap1 =5; // Power ga in
5 Ap1_dB =10* log10(Ap1);//dB
6 disp(Ap1_dB ,”Power ga in o f 5 i n dB”);
7 Ap2 =50; // Power ga in
8 Ap2_dB =10* log10(Ap2);//dB
9 disp(Ap2_dB ,”Power ga in o f 50 i n dB”);
10 Ap3 =500; // Power ga in
11 Ap3_dB =10* log10(Ap3);//dB
12 disp(Ap3_dB ,”Power ga in o f 500 i n dB”);
13 Av1 =5; // Vo l tage ga in
14 Av1_dB =20* log10(Av1);//dB
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15 disp(Av1_dB ,” Vo l tage ga in o f 5 i n dB”);
16 Av2 =50; // Vo l tage ga in
17 Av2_dB =20* log10(Av2);//dB
18 disp(Av2_dB ,” Vo l tage ga in o f 50 i n dB”);
19 Av3 =500; // Vo l tage ga in
20 Av3_dB =20* log10(Av3);//dB
21 disp(Av3_dB ,” Vo l tage ga in o f 500 i n dB”);

Scilab code Exa 1.9 Power gain and voltage gain

1 // Part B Ex 1 . 9
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 G1=20; //dB
5 G2=30; //dB
6 G3=40; //dB
7 Ap1 =10^( G1/10);// Power Gain
8 disp(Ap1 ,”Power ga in f o r 20 dB”);
9 Av1 =10^( G1/20);// Vo l tage Gain
10 disp(Av1 ,” Vo l tage ga in f o r 20 dB”);
11 Ap2 =10^( G2/10);// Power Gain
12 disp(Ap2 ,”Power ga in f o r 30 dB”);
13 Av2 =10^( G2/20);// Vo l tage Gain
14 disp(Av2 ,” Vo l tage ga in f o r 30 dB”);
15 Ap3 =10^( G3/10);// Power Gain
16 disp(Ap3 ,”Power ga in f o r 40 dB”);
17 Av3 =10^( G3/20);// Vo l tage Gain
18 disp(Av3 ,” Vo l tage ga in f o r 40 dB”);

Scilab code Exa 1.10 Time constant and frequency

1 // Part B Ex 1 . 1 0
2 clc;clear;close;
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3 format( ’ v ’ ,5);
4 C=10; // micro F
5 R=1; //kohm
6 T=C*10^ -6*R*1000; // s e c o n d s
7 disp(T,”Time c o n s t a n t ( s e c o n d s ) ”);
8 omega_c =1/T;// rad s / s
9 disp(omega_c ,” omega c ( r ad s / s ) ”);
10 fc=1/2/ %pi/T;//Hz
11 disp(fc,” f c ( Hz ) ”);

Scilab code Exa 1.11 Determine frequencies

1 // Part B Ex 1 . 1 1
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 // ( a )
5 f=1; //kHz
6 n=1; // no . o f o c t a v e ( above )
7 f1=f*2^n;//Hz
8 disp(f1,” ( a ) An o c t av e above 1 kHz ( i n kHz )= ”);
9 // ( b )

10 f=10; //Hz
11 n=3; // no . o f o c t a v e ( above )
12 f1=f*2^n;//Hz
13 disp(f1,” ( b ) Three o c t a v e above 10 Hz ( i n Hz )= ”);
14 // ( c )
15 f=100; //Hz
16 n=1; // no . o f o c t a v e ( below )
17 f1=f/2^n;//Hz
18 disp(f1,” ( c ) An oc t a v e below 100 Hz ( i n Hz )= ”);
19 // ( d )
20 f=20; //kHz
21 n=1; // no . o f decade ( above )
22 f1=f*10^n;//Hz
23 disp(f1,” ( d ) An decade above 20 Hz ( i n Hz ) = ”);
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24 // ( e )
25 f=1; //MHz
26 n=3; // no . o f decade ( below )
27 f1=f/10^n;//Hz
28 disp(f1*1000,” ( e ) Three decade below 1 MHz ( i n kHz )

= ”);
29 // ( f )
30 f=50; //kHz
31 n=2; // no . o f decade ( above )
32 f1=f*10^n;//Hz
33 disp(f1/1000,” ( f ) Two decade above 50 Hz ( i n kHz ) =

”);

Scilab code Exa 1.12 Time constant and frequency

1 // Part B Ex 1 . 1 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 C=10; // micro F
5 R=1; //kohm
6 T=C*10^ -6*R*1000; // s e c o n d s
7 disp(T,”Time c o n s t a n t ( s e c o n d s ) ”);
8 omega_c =1/T;// rad s / s
9 disp(omega_c ,” omega c ( r ad s / s ) ”);
10 fc=1/2/ %pi/T;//Hz
11 disp(fc,” f c ( Hz ) ”);

Scilab code Exa 1.13 SN ratio

1 // Part B Ex 1 . 1 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 format( ’ v ’ ,5);
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5 Vs=2.5; //V
6 Vn=10; //mV
7 SNratio =20* log10(Vs/(Vn /1000));//dB
8 disp(SNratio ,”S/N r a t i o (dB) ”);

Scilab code Exa 1.13.1 Effect of overall gain

1 // Part B Ex 1 . 1 3 at page 1 . 4 7
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 G=100; // s t a b l e v o l t a g e ga in
5 A=100000:200000; // v a r i a b l e ga in
6 B=1/G;// U n i t l e s s
7 disp(”When the ga in o f a m p l i f i e r (A) i s 100000 ”);
8 G1=min(A)/(1+ min(A)*B);// o v e r a l l g a in
9 disp(G1,”The o v e r a l l g a in (G) i s ”);

10 disp(”When the ga in o f a m p l i f i e r (A) i s 200000 ”);
11 G2=max(A)/(1+ max(A)*B);// o v e r a l l ga in
12 disp(G2,”The o v e r a l l g a in (G) i s ”);
13 change =(G2-G1)/G*100; //% Change i n ga in
14 disp(” E f f e c t o f v a r i a b l e ga in : ”);
15 disp(change ,” Cor r e spond ing to 100% Change i n ga in o f

a c t i v e a m p l i f i e r , Change i n o v e r a l l g a in i s (%) ”
);

Scilab code Exa 1.14 Overall gain

1 // Part B Ex 1 . 1 4
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 A=10000; // s t a b l e v o l t a g e ga in
5 B=1/A;// u n i t l e s s
6 // For A=100000;// ga in
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7 A=100000; // ga in
8 G=A/(1+A*B);// o v e r a l l g a in
9 disp(G,”When the ga in o f a m p l i f i e r i s 100000 ,

O v e r a l l g a in w i l l be ”);
10 A=200000; // ga in
11 G=A/(1+A*B);// o v e r a l l g a in
12 disp(G,”When the ga in o f a m p l i f i e r i s 200000 ,

O v e r a l l g a in w i l l be ”);
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Chapter 11

Digital Systems

Scilab code Exa 2.12 Binary to decimal

1 // Part B Ex 2 . 1 2
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 binary= ’ 11010 ’ ;// g i v e n b in a r y v a l u e
5 decimal=bin2dec(binary);// e q u i v a l e n t dec ima l
6 disp(decimal ,” E q u i v a l e n t dec ima l v a l u e i s ”);

Scilab code Exa 2.13 decimal to binary

1 // Part B Ex 2 . 1 3
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 decimal =26; // g i v e n dec ima l v a l u e
5 binary=dec2bin(decimal);// e q u i v a l e n t b i n a r y v a l u e
6 disp(binary ,” E q u i v a l e n t b i na r y v a l u e i s ”);
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Scilab code Exa 2.14 decimal to binary

1 // Part B Ex 2 . 1 4
2 clc;clear;close;

3 format( ’ v ’ ,9);
4 dec =34.6875; // g i v e n dec ima l v a l u e
5 i=floor(dec);// i n t e g e r pa r t
6 f=dec -i;// f r a c t i o n pa r t
7 i_bin=dec2bin(i);// b i n a r y e q u i v a l e n t o f i n t e g e r pa r t
8 f_bin= ’ ’ ;// f o r i n i t i a l i z i n g ( s t r i n g )
9 for n=1:4

10 t=2*f;

11 if t>=1 then

12 p(n)=1;

13 f=t-1;

14 end

15 if t<1 then

16 p(n)=0;

17 f=t;

18 end

19 f_bin=f_bin+string(p(n));// b i n a r y e q u i v a l e n t o f
f r a c t i o n pa r t

20 end;

21 bin=i_bin+ ’ . ’ +f_bin;// Binary e q u i v a l e n t o f comple te
no .

22 disp(bin ,” Binary e q u i v a l e n t o f comple te no . i s ”);

Scilab code Exa 2.15 Hexadecimal to decimal

1 // Part B Ex 2 . 1 5
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 hex= ’ A013 ’ ;// g i v e n hexadec ima l v a l u e
5 dec=hex2dec(hex);// e q u i v a l e n t dec ima l v a l u e
6 disp(dec ,” E q u i v a l e n t dec ima l v a l u e i s ”);
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Scilab code Exa 2.16 decimal to hexadecimal

1 // Part B Ex 2 . 1 6
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 dec =7046; // g i v e n dec ima l v a l u e
5 hex=dec2hex(dec);// e q u i v a l e n t hexadec ima l v a l u e
6 disp(hex ,” E q u i v a l e n t hexadec ima l v a l u e i s ”);

Scilab code Exa 2.17 Hexadecimal to binary

1 // Part B Ex 2 . 1 7
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 hex= ’ F851 ’ ;// g i v e n hexadec ima l v a l u e
5 dec=hex2dec(hex);// e q u i v a l e n t dec ima l v a l u e
6 bin=dec2bin(dec);// e q u i v a l e n t b i n a r y v a l u e
7 disp(bin ,” E q u i v a l e n t b i na r y v a l u e i s ”);

Scilab code Exa 2.18 Binary to hexadecimal

1 // Part B Ex 2 . 1 8
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 bin= ’ 111011011000100 ’ ;// g i v e n b in a r y v a l u e
5 dec=bin2dec(bin);// e q u i v a l e n t dec ima l v a l u e
6 hex=dec2hex(dec);// e q u i v a l e n t hexadec ima l v a l u e
7 disp(hex ,” E q u i v a l e n t hexadec ima l v a l u e i s ”);
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Chapter 13

Radio Communication

Scilab code Exa 4.1 Frequency Limits and Bandwidth

1 //Ex 4 . 1
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 fc=100; //kHz
5 fm=5; //kHz
6 LSB=[fc -fm fc]; //kHz
7 USB=[fc fc+fm]; //kHz
8 disp(” Part ( a ) ”);
9 disp(” Lower s ideband i s from ”+string(LSB (1))+” kHz

to ”+string(LSB (2))+” kHz”);
10 disp(” Upper s ideband i s from ”+string(USB (1))+” kHz

to ”+string(USB (2))+” kHz”);
11 B=2*fm;//kHz
12 disp(B,” ( b ) Bandwidth ( kHz ) ”);
13 disp(” pa r t ( c ) ”);
14 fm=3; //kHz
15 f_usf=fc+fm;//kHz
16 disp(f_usf ,” Upper s i d e f r e q u e n c y ( kHz ) ”);
17 f_lsf=fc-fm;//kHz
18 disp(f_lsf ,” Lower s i d e f r e q u e n c y ( kHz ) ”);
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Scilab code Exa 4.2 Frequency and modulation coefficient

1 //Ex 4 . 2
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 fc=500; //kHz
5 fm=10; //kHz
6 //Am=7.5∗Vp & Ac=20∗Vc
7 Em=7.5; // t imes o f Vp
8 Ec=20; // t imes o f Vp( unmodulated c a r r i e r )
9 disp(” Part ( a ) ”);

10 f_usf=fc+fm;//kHz
11 disp(f_usf ,” Upper s i d e f r e q u e n c y ( kHz ) ”);
12 f_lsf=fc-fm;//kHz
13 disp(f_lsf ,” Lower s i d e f r e q u e n c y ( kHz ) ”);
14 disp(” Part ( b ) ”);
15 m=Em/Ec;// modulat ion c o e f f i c i e n t
16 disp(m,” Modulat ion c o e f f i c i e n t ”);
17 M=100*m;//% modulat ion
18 disp(M,”% Modulat ion ”);
19 disp(” Part ( c ) ”);
20 Ec1=Ec;// t imes o f Vp( modulated c a r r i e r )
21 Eusf=m*Ec/2; // t imes o f Vp
22 Elsf=m*Ec/2; // t imes o f Vp
23 disp(”Peak ampl i tude o f modulated c a r r i e r i s ”+

string(Ec1)+”∗Vp”);
24 disp(” Upper & lower s i d e f r e q u e n c y v o l t a g e s , Eus f =

E l s f = ”+string(Eusf)+”∗Vp”);
25 disp(” Part ( d ) ”);
26 Vmax=Ec+Em;// t imes o f Vp
27 Vmin=Ec-Em;// t imes o f Vp
28 disp(”Maximum ampl i tude o f e n v e l o p e i s ”+string(Vmax

)+”∗Vp”);
29 disp(”Minimum ampl i tude o f e n v e l o p e i s ”+string(Vmin
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)+”∗Vp”);

Scilab code Exa 4.3 Power and voltage

1 //Ex 4 . 3
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 fc=1; //MHz
5 fm=5; //kHz
6 m=60/100; // Modulat ion
7 Pc=6; //kW
8 RL=50; //W
9 Pavg=Pc*(1+m^2/2);//kW( Average power d e l i v e r e d to

l oad )
10 disp(” Part ( a ) ”);
11 disp(Pavg ,” Average power o f modulated s i g n a l (kW) ”);
12 PdB =10* log10(Pavg *1000);//dB
13 disp(PdB ,” Average power o f modulated s i g n a l (dB) ”);
14 PdBm =10* log10(Pavg *10^6);//dBm
15 disp(PdBm ,” Average power o f modulated s i g n a l (dBm) ”);
16 disp(” Part ( b ) ”);
17 VS_RMS=sqrt (2*RL*Pavg *1000) /1000; //kV
18 disp(VS_RMS ,”RMS v o l t a g e o f modulated s i g n a l (kV) ”);
19 Vp=sqrt (2)*VS_RMS;//V
20 disp(Vp,”Peak v a l u e o f modulated s i g n a l (kV) ”);
21 // Answer i s wrong i n the book .

Scilab code Exa 4.4 Determine power

1 //Ex 4 . 4
2 clc;clear;close;

3 format( ’ v ’ ,7);
4 Vc=10; // t imes o f Vp
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5 RL=10; //ohm
6 m=1; // modulat ion c o e f f i c i e n t
7 Pc=Vc ^2/2/RL;//W
8 Pusb=m^2*Pc/4; //W
9 Plsb=m^2*Pc/4; //W
10 disp(” Part ( a ) ”);
11 disp(Pc,” C a r r i e r power (W) ”);
12 disp(Pusb ,” Upper s i d e band power (W) ”);
13 disp(Plsb ,” Lower s i d e band power (W) ”);
14 disp(” Part ( b ) ”);
15 Psbt=m^2*Pc/2; //W
16 disp(Psbt ,” Tota l s i d e band power (W) ”);
17 disp(” Part ( c ) ”);
18 Pt=Pc*(1+m^2/2);//W
19 disp(Pt,” Tota l power o f modulated wave (W) ”);
20 disp(” Part ( e ) ”);
21 m=0.5; // modulat ion c o e f f i c i e n t
22 Pusb=m^2*Pc/4; //W
23 Plsb=m^2*Pc/4; //W
24 disp(Pc,” C a r r i e r power (W) ”);
25 disp(Pusb ,” Upper s i d e band power (W) ”);
26 disp(Plsb ,” Lower s i d e band power (W) ”);
27 Psbt=m^2*Pc/2; //W
28 disp(Psbt ,” Tota l s i d e band power (W) ”);
29 Pt=Pc*(1+m^2/2);//W
30 disp(Pt,” Tota l power o f modulated wave (W) ”);

Scilab code Exa 4.5 Noise Figure improvement

1 //Ex 4 . 5
2 clc;clear;close;

3 format( ’ v ’ ,3);
4 RF=200; //kHz
5 IF=10; //kHz
6 BI=RF/IF;// u n i t l e s s ( Bandwidth Improvement )
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7 NF=10* log10(BI);//dB
8 disp(NF,” No i s e F i gu r e improvement (dB) ”);

Scilab code Exa 4.6 Peak frequency and phase deviation

1 //Ex 4 . 6
2 clc;clear;close;;

3 format( ’ v ’ ,6)
4 // Part ( a )
5 K1=5; //kHz/V
6 //vm( t ) =2∗ co s (2∗p∗2000∗ t ) ;
7 Vm=2; //V
8 fm =2000; //Hz
9 delta_f=K1*Vm;//kHz
10 disp(delta_f ,” ( a ) Pak f r e q u e n c y d e v i a t i o n ( kHz ) ”);
11 m=delta_f *1000/ fm;// modulat ion index
12 disp(m,” ( a ) Modulat ion index ”);
13 // Part ( b )
14 K=2.5; // rad /V
15 //vm( t )=−co s (2∗p∗2000∗ t ) ;
16 fm =2000; //Hz
17 m=K*Vm;// rad ( Peak phase s h i f t )
18 disp(m,” ( b ) Peak phase s h i f t ( rad ) ”);

Scilab code Exa 4.7 Frequency Modulation Index

1 //Ex 4 . 7
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 //v ( t ) =20∗ s i n ( 6 . 2 8∗1 0 ˆ 6∗ t +10∗ s i n ( 6 . 2 8∗1 0 ˆ 3∗ t ) ) ;
5 // Comparing with VPM( t )=A∗ s i n ( omega c ∗ t+mp∗ s i n (

omega m∗ t ) )
6 A=20;

53



7 omega_c =6.28*10^6; // rad
8 omega_m =6.28*10^3; // rad
9 fc=omega_c /2/%pi /10^6; //MHz
10 fm=omega_m /2/%pi /10^3; //kHz
11 mp=10; // modulat ion index
12 delta_theta=mp;// r a d i a n s
13 disp(fc,” ( a ) C a r r i e r f r e u e n c y (MHz) ”);
14 disp(fm,” ( b ) Modulat ing f r e u e n c y ( kHz ) ”);
15 disp(mp,” ( c ) Modulat ion index (mp) ”);
16 disp(delta_theta ,” ( d ) Peak phase d e v i a t i o n ( r a d i a n s ) ”

);

Scilab code Exa 4.8 Minimum Bandwidth

1 //Ex 4 . 8
2 clc;clear;close;

3 format( ’ v ’ ,5);
4 delta_f =10; //kHz
5 fm=10; //kHz
6 Vc=10; //V
7 fc=500; //kHz
8 m=delta_f/fm;// modulat ion index
9 // For m=1 we have 3 s i d e b a n d s
10 B=2*(3* fm);//kHz
11 disp(B,” ( a ) Actua l minimum bandwidh ( kHz ) ”);
12 B=2*(fm+delta_f);//kHz
13 disp(B,” ( b ) Approximate minimum bandwidh ( kHz ) ”);
14 A0 =0.77* fm;//V
15 A1 =0.44* fm;//V
16 A2 =0.11* fm;//V
17 A3 =0.02* fm;//V
18 // For f r e q u e n c y spectrum
19 A=[A3 A2 A1 A0 A1 A2 A3]; //V( Ampl i tudes )
20 f=[fc+3*fm fc+2*fm fc+fm fc fc+fm fc+2*fm fc+3*fm];

//kHz
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21 plot(f,A);

22 title( ’ Output f r e q u e n c y spectrum ’ );
23 xlabel( ’ Frequency ( kHz ) ’ );
24 ylabel( ’ Ampl i tudes (V) ’ );

Scilab code Exa 4.9 Deviation ratio and bandwidth

1 //Ex 4 . 9
2 clc;clear;close;

3 format( ’ v ’ ,6)
4 // Part ( a )
5 delta_f =75; //kHz
6 fm=15; //kHz
7 DR=delta_f/fm;// D e v i a t i o n r a t i o
8 disp(DR,” ( a ) D e v i a t i o n r a t i o ”);
9 // For m or DR=5 we have 8 s i d e b a n d s
10 B=2*(8* fm);//kHz
11 disp(B,” ( a ) Bandwidh f o r wors t c a s e ( kHz ) ”);
12 // Part ( b )
13 delta_f =75/2; //kHz
14 fm =15/2; //kHz
15 DR=delta_f/fm;// D e v i a t i o n r a t i o
16 disp(DR,” ( b ) D e v i a t i o n r a t i o or modulat ion index ”);
17 // For m or DR=5 we have 8 s i d e b a n d s
18 B=2*(8* fm);//kHz
19 disp(B,” ( b ) Bandwidh f o r wors t c a s e ( kHz ) ”);

Scilab code Exa 4.10 Frequency and deviation ratio

1 //Ex 4 . 1 0
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 // Part ( a )
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5 ft =88.8; //MHz
6 N1N2N3 =20; // f r e q u e n c y m u l t i p l i c a t i o n
7 fc=ft/N1N2N3;//MHz
8 disp(fc,” ( a ) Master o s c i l l a t o r c e n t e r f r e q u e n c y (MHz)

”);
9 delta_ft =75; //kHz
10 delta_f=delta_ft *1000/ N1N2N3;//Hz
11 disp(delta_f ,” ( b ) Frequency d e v i a t i o n at the output (

Hz ) ”);
12 fm=15; //kHz
13 DR=delta_f /1000/ fm;// D e v i a t i o n r a t i o at output
14 disp(DR,” ( c ) D e v i a t i o n r a t i o at the output ”);
15 DR=DR*N1N2N3;// D e v i a t i o n r a t i o at antenna
16 disp(DR,” ( d ) D e v i a t i o n r a t i o at the antenna ”);

Scilab code Exa 4.11 Reduction in frequency drift

1 //Ex 4 . 1 1
2 clc;clear;close;

3 format( ’ v ’ ,11);
4 VCO =200; //ppm(VCO s t a b i l i t y )
5 fc=5.1; //MHz
6 ft_old =91.8; //MHz
7 k0=10; //kHz/V
8 kd=2; //V/kHz
9 f2 =30.6; //MHz
10 fc=fc *10^6+( VCO *10^ -6*fc *10^6);//Hz ( with f e e d b a c k

l oop open )
11 N1=2;N2=3;

12 f2_new=N1*N2*fc;//Hz
13 df2=f2_new -f2 *10^6; //Hz ( Frequency d r i f t )
14 ft=N2*f2_new /10^6; //MHz( Transmit f r e q u e n c y )
15 df2_reduced=df2 /(1+N1*N2*kd*k0);//Hz ( reduced

f r e q u e n c y d r i f t )
16 df2_reduced=round(df2_reduced);//Hz
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17 disp(df2_reduced ,” Reduced f r e q u e n c y d r i f t ( Hz ) ”);
18 f2dash=f2 *10^6+ df2_reduced;//Hz (New t r a n s m i t

f r e q u e n c y o f antenna )
19 ftnew=f2dash*N2;//Hz
20 disp(ftnew ,”New t r a n s m i t f r e q u e n c y o f antenna ( Hz ) ”)
21 old_drift=ft*10^6- ft_old *10^6; //Hz
22 new_drift=ftnew -ft_old *10^6; //Hz
23 disp(”The f r e q u e n c y d r i f t a t the antenna has been

reduced from ”+string(old_drift)+” Hz to ”+string
(new_drift)+” Hz . This f u l f i l l the FCC
r e q u i r e m e n t s . ”)
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Chapter 15

Communication systems

Scilab code Exa 6.1 Angle of refraction

1 //Ex 6 . 1
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 theta1 =30; // d e g r e e ( Angle o f i n c e d e n c e )
5 n1=1.5; // ( r e f r a c t i v e index f o r g l a s s )
6 n2 =1.36; // ( r e f r a c t i v e index f o r e t h y l a l c o h o l )
7 theta2=asind(n1*sind(theta1)/n2);// d e g r e e ( Angle o f

r e f r a c t i o n )
8 disp(theta2 ,” Angle o f r e f r a c t i o n ( d e g r e e ) ”);

Scilab code Exa 6.2 No of channels

1 //Ex 6 . 2
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 clusters =10; // no . o f c l u s t e r s
5 cells =7; // no . o f c e l l s i n a c l u s t e r
6 channels =10; // no . o f c h a n n e l s i n a c e l l
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7 F=cells*channels;// no . o f f u l l dup lex c h a n n e l s /
c l u s t e r

8 disp(F,”Number o f c h a n n e l s per c l u s t e r ”);
9 C=clusters*cells*channels;// t o t a l no . o f c h a n n e l s
10 disp(C,” Tota l channe l c a p a c i t y ”);

Scilab code Exa 6.3 No of cells and frequency

1 //Ex 6 . 3
2 clc;clear;close;

3 format( ’ v ’ ,6);
4 Asys =1520; //kmˆ2
5 Ch =1140; // no . o f c h a n n e l s
6 Acell =4; //kmˆ2
7 i=3;j=2; // For hexagon c e l l s
8 N=i^2+i*j+j^2; // c e l l s i n a c l u s t e r
9 disp(N,” ( a ) No . o f c e l l s i n a c l u s t e r ”);

10 Acluster=N*Acell;//kmˆ2
11 cluster=Asys/Acluster;// no . o f c l u s t e r s
12 disp(cluster ,” ( b ) Number o f c l u s t e r s ”);
13 disp(Acluster ,” ( c ) Area o f each c e l l u l a r c l u s t e r (km

ˆ2) ”);
14 C=cluster*Ch;// system c a p a c i t y
15 disp(C,” ( d ) I n c r e a s e d system c a p a c i t y (No . o f

c h a n n e l s ) ”);
16 // Without f r e q u e n c y r e u s e :−
17 c_sys=Asys/Acell;//No . o f c e l l i n a system
18 ch_cell=Ch/c_sys;//No . o f c h a n n e l s / c e l l
19 disp(ch_cell ,” ( e i ) Without f r e q u e n c y reuse , No . o f

c h a n n e l s / c e l l ”);
20 // With f r e q u e n c y r e u s e :−
21 ch_cell=Ch/N;//No . o f c h a n n e l s / c e l l
22 disp(ch_cell ,” ( e i i ) With f r e q u e n c y reuse , No . o f

c h a n n e l s / c e l l ”);
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