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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

Units associated with basic
electrical quantities

Scilab code Exa 1.1 Example 1

1 // Chapter 1 , Problem 1
2 clc;

3 I=5; // c u r r e n t
4 T=2*60; // t ime taken to f l o w c u r r e n t
5 Q=I*T; // c a l c u l a t i n g q u a n t i t y o f

e l e c t r i c i t y
6 printf(” Quant i ty o f e l e c t r i c i t y Q = %f C \n\n\n”,Q);

Scilab code Exa 1.2 Example 2

1 // Chapter 1 , Problem 2
2 clc;

3 M=5; // mass i n k i l o g ram
4 A=2; // a c c e l e r a t i o n i n m/

s2 .
5 F=M*A; // c a l c u l a t i n g the

f o r c e needed
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6 printf(” Force = %f N \n\n”,F); //
d i s p l a y i n g the r e s u l t with u n i t

Scilab code Exa 1.3 Example 3

1 // Chapter 1 , Problem 3
2 clc;

3 M=0.2; // mass i n Kg
4 g=9.81 // a c c e l e r a t i o n due to g r a v i t y
5 F=M*g; // c a l c u l a t i n g the f o r c e
6 // Force a c t i n g downwards = we ight
7 printf(” Force a c t i n g downwards = %f N”,F);

Scilab code Exa 1.4 Example 4

1 // Chapter 1 , Problem 4
2 clc;

3 F=200; // f o r c e i n Newton
4 D=20; // d i s t a n c e i n metre
5 T=25; // t ime i n s e c o n d s
6 W=F*D; // c a l c u l a t i n g work done i n kJ
7 printf(”Work done = %f kJ\n\n\n”,W)
8 P=W/T; // c a l c u l a t i n g Power i n watt
9 printf(” Average power u t i l i z e d = %f W\n\n\n”,P);

Scilab code Exa 1.5 Example 5

1 // Chapter 1 , Problem 5
2 clc;

3 M=1000; // mass i n kg
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4 H=10; // h e i g h t i n metre
5 T=20; // t ime i n s e c o n d s
6 g=9.81; // a c c e l e r a t i o n due to

g r a v i t y
7 F=M*g; // c a l c u l a t i n g f o r c e from

newtons law o f motion
8 W=F*H; // c a l c u l a t i n g work
9 printf(” ( a ) Work done = %f kJ\n\n\n”,W/1000);
10 P=W/T;

11 printf(” ( b ) Power deve l oped = %f kW”,P/1000);

Scilab code Exa 1.6 Example 6

1 // Chapter 1 , Problem 6
2 clc;

3 R1=10; // R e s i s t a n c e o f R1 i n ohms
4 R2=5; // R e s i s t a n c e o f R2 i n

k i l ohms
5 R3 =100*10^ -3; // R e s i s t a n c e o f R3 i n ohms
6 G1=1/R1; // c a l c u l a t i n g conductance
7 G2=1/R2;

8 G3=1/R3;

9 printf(” Conductance o f a conduc to r o f r e s i s t a n c e 10
ohms = %f S \n\n\n”,G1);

10 printf(” Conductance o f a conduc to r o f r e s i s t a n c e 5 k
. ohms = %f mS \n\n\n”,G2);

11 printf(” Conductance o f a conduc to r o f r e s i s t a n c e 100
mi l iohms = %f S \n\n\n”,G3);

Scilab code Exa 1.7 Example 7

1 // Chapter 1 , Problem 7
2 clc;
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3 V=5; // s o u r c e emf
4 I=3; // c u r r e n t i n ampere
5 T=10*60; // t ime i n s e c o n d s
6 E=V*I*T; // c a l c u l a t i n g ene rgy
7 printf(” Energy p rov id ed = %f kJ”,E/1000);

Scilab code Exa 1.8 Example 8

1 // Chapter 1 , Problem 8
2 clc;

3 E=1.8*10^6; // ene rgy consumes by
e l e c t r i c h e a t e r

4 T=30*60; // t ime i n s e c o n d s
5 V=250; // supp ly v o l t a g e
6 P=E/T; // c a l c u l a t i n g power

r a t i n g o f the h e a t e r
7 printf(”Power r a t i n g o f h e a t e r = %f kW \n\n\n”,P

/1000);

8 I=P/V; // c a l c u l a t i n g
c u r r e n t taken from the supp ly

9 printf(” Current taken from supp ly = %f A \n\n\n”,I);
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Chapter 2

An introduction to electric
circuits

Scilab code Exa 2.1 Example 1

1 // Chapter 2 , Problem 1
2 clc;

3 Q=0.24; // Charge i n coulombs
4 T=15*10^ -3; //Time c o n v e r t e d

i n s e c o n d s
5 I=Q/T; // C a l c u l a t i n g

c u r r e n t
6 printf(” Current f l o w s = %f A”,I);

Scilab code Exa 2.2 Example 2

1 // Chapter 2 , Problem 2
2 clc;

3 I=10; // Current f l o w s
4 T=4*60; //Time c o n v e r t e d i n

s e c o n d s
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5 Q=I*T; // C a l c u l a t i n g
cha rge

6 printf(” E l e c t r i c i t y t r a n s f e r e d = %f C”,Q); //
D i s p l a y i n g the r e s u l t i n coulombs

Scilab code Exa 2.3 Example 3

1 // Chapter 2 , Problem 3
2 clc;

3 V=20; // P o t e n t i a l d i f f e r e n c e
4 I=0.8; // Current i n ampere
5 R=V/I; // C a l c u l a t i n g r e s i s t a n c e u s i n g

Ohm’ s law
6 printf(” R e s i s t a n c e = %d ohms”,R);

Scilab code Exa 2.4 Example 4

1 // Chapter 2 , Problem 4
2 clc;

3 R=2*10^3; // R e s i s t a n c e i n ohms
4 I=10*10^ -3; // Current i n ampere
5 V=R*I; // C a l c u l a t i n g

v o l t a g e
6 printf(” P o t e n t i a l d i f f e r e n c e = %d V”,V);

Scilab code Exa 2.5 Example 5

1 // Chapter 2 , Problem 5
2 clc;

3 V=12; // v o l t a g e
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4 I=50*10^ -3; // c u r r e n t
5 R=V/I; // c a l c u l a t i n g r e s i s t a n c e

u s i n g Ohms law
6 printf(” R e s i s t a n c e o f c o i l = %d ohms”,R);

Scilab code Exa 2.6 Example 6

1 // Chapter 2 , Problem 6
2 clc;

3 V1=100; // Bat t e ry v o l t a g e
4 I1=5*10^ -3; // Current o f 5mA;
5 V2=25; // Vo l tage i s now reduced

to 25V
6 R=V1/I1; // C a l c u l a t i n g r e s i s t a n c e

due to V1 u s i n g Ohms law
7 I2=V2/R; // C a l c u l a t i n g c u r r e n t

due to V2 u s i n g Ohms law
8 printf(” R e s i s t a n c e o f r e s i s t o r = %d k . ohms\n\n\n”,R

/1000);

9 printf(” Current when v o l t a g e i s r educed to 25V = %f
mA”,I2 *1000);

Scilab code Exa 2.7 Example 7

1 // Chapter 2 , Problem 7
2 clc;

3 V=120; // Supply v o l t a g e
4 I1=50*10^ -3; // Current o f 50mA
5 I2 =200*10^ -6; // Current o f 200uA
6 R1=V/I1; // C a l c u l a t i n g

r e s i s t a n c e due to I1 u s i n g Ohms law
7 R2=V/I2; // C a l c u l a t i n g

r e s i s t a n c e due to I1 u s i n g Ohms law
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8 printf(” R e s i s t a n c e o f c o i l draws 50mA c u r r e n t = %f
ohms\n\n\n”,R1);

9 printf(” R e s i s t a n c e o f c o i l draws 100uA c u r r e n t = %f
ohms\n\n\n”,R2);

Scilab code Exa 2.8 Example 8

1 // Chapter 2 , Problem 8 , F i gu r e 2 . 8
2 clc;

3 V1=20; // Vo l tage o f r e s i s t o r A
4 I1=20*10^ -3; // Current o f r e s i s t o r A
5 V2=16; // Vo l tage o f r e s i s t o r B
6 I2=5*10^ -3; // Current o f r e s i s t o r B
7 R1=V1/I1; // C a l c u l a t i n g r e s i s t a n c e

o f r e s i s t o r A u s i n g Ohms law
8 R2=V2/I2; // C a l c u l a t i n g r e s i s t a n c e

o f r e s i s t o r B u s i n g Ohms law
9 printf(” R e s i s t a n c e o f r e s i s t o r A = %d k . ohms\n\n\n”,

R1 /1000);

10 printf(” R e s i s t a n c e o f r e s i s t o r B = %f k . ohms\n\n\n”,
R2 /1000);

Scilab code Exa 2.9 Example 9

1 // Chapter 2 , Problem 9
2 clc;

3 P=100; // power i n watt
4 V=250; // v o l t a g e
5 I=P/V; // c a l c u l a t i n g c u r r e n t
6 R=V/I; // c a l c u l a t i n g r e s i s t a n c e u s i n g

Ohms law
7 printf(” ( a ) Current = %f A\n\n\n”,I);
8 printf(” ( b ) R e s i s t a n c e = %d ohms”,R);
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Scilab code Exa 2.10 Example 10

1 // Chapter 2 , Problem 10
2 clc;

3 I=4e-3; // c u r r e n t i n ampere
4 R=5e3; // r e s i s t a n c e
5 P=I^2*R; // c a l c u l a t i n g power
6 printf(”Power = %f W”,P);

Scilab code Exa 2.11 Example 11

1 // Chapter 2 , Problem 11
2 clc;

3 V=240; // v o l t a g e
4 R=30; // r e s i s t a n c e
5 I=V/R; // c a l c u l a t i n g c u r r e n t u s i n g Ohms

law
6 P=I*V; // c a l c u l a t i n g power
7 printf(” Current = %d A\n\n\n”,I);
8 printf(”Power = %f kW”,P/1000);

Scilab code Exa 2.12 Example 12

1 // Chapter 2 , Problem 12
2 clc;

3 I=5; // Current i n ampere
4 R=100; // R e s i s t a n c e i n ohms
5 V=I*R; // C a l c u l a t i n g v o l t a g e u s i n g

Ohms law
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6 P=V*I; // C a l c u l a t i n g power i n
watt

7 printf(” P o t e n t i a l d i f f e r e n c e a c r o s s wind ing = %d V\n
\n\n”,V);

8 printf(”Power d i s s i p a t e d by c o i l = %d W”,P);

Scilab code Exa 2.13 Example 13

1 // Chapter 2 , Problem 13
2 clc;

3 V=240; // v o l t a g e
4 R=960; // r e s i s t a n c e
5 I=V/R; // c a l c u l a t i n g c u r r e n t u s i n g Ohms

law
6 P=V*I; // c a l c u l a t i n g power
7 printf(”Power r a t i n g P = %d W”,P);

Scilab code Exa 2.14 Example 14

1 // Chapter 2 , Problem 14
2 clc;

3 V=12; // v o l t a g e
4 R=40; // r e s i s t a n c e
5 t=2*60; // t ime p e r i o d
6 I=V/R; // c a l c u l a t i n g c u r r e n t u s i n g Ohms

law
7 P=V*I; // c a l c u l a t i n g power
8 E=P*t; // c a l c u l a t i n g ene rgy
9 printf(” Current f l o w i n g i n l oad = %f A\n\n\n”,I);

10 printf(”Power consumed = %f W\n\n\n”,P);
11 printf(” Energy d i s s i p a t e d = %f J”,E);
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Scilab code Exa 2.15 Example 15

1 // Chapter 2 , Problem 15
2 clc;

3 V=15; // e .m. f
4 I=2; // c u r r e n t
5 t=6*60; // t ime p e r i o d
6 E=V*t*I; // c a l c u l a t i n g ene rgy
7 printf(” Energy = %f kJ”,E/1000);

Scilab code Exa 2.16 Example 16

1 // Chapter 2 , Problem 16
2 clc;

3 V=240; // supp ly v o l t a g e
4 I=13; // c u r r e n t
5 t=30; // t ime i n hours
6 P=V*I; // power
7 E=P*t; // ene rgy
8 printf(” Energy used per week = %. 1 f kWh\n\n”,E/1000)

;

9 printf(” hence week ly c o s t o f e l e c t r i c i t y = %. 2 f
euro ” ,(E*12.5/1000) /100);

Scilab code Exa 2.18 Example 18

1 // Chapter 2 , Problem 18
2 clc;

3 I=10; // Curent i n ampere
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4 R=20; // R e s i s t a n c e i n ohm
5 T=6; //Time i n hours
6 unit =13; // Unit o f c o s t o f

e l e c t r i c i t y
7 P=I^2*R; // C a l c u l a t i n g power

d i s s i p a t e d by e l e c t r i c f i r e
8 E=P*T; // C a l c u l a t i n g Energy used
9 cost=E*unit; // C a l c u l a t i n g c o s t o f

ene rgy
10 cost=cost /100000;

11

12 printf(”Power d i s s i p a t e d by e l ement = %f kW\n\n\n”,P
/1000);

13 printf(” Energy used i n 6 hours = %f kWh\n\n\n”,E
/1000);

14 printf(” Cost o f ene rgy = %fp”,cost);

Scilab code Exa 2.19 Example 19

1 // Chapter 2 , Problem 19
2 clc;

3 P1 =3000; // power i n watt s
4 P2=150; // power i n watt s
5 t1=20; // t ime i n hours
6 t2=30; // t ime i n hours
7 n1=2; // no o f f i r e s
8 n2=6; // no o f l i g h t
9 m=14; // c o s t per u n i t
10 E1=P1*t1;

11 w1=n1*E1;

12 E2=P2*t2;

13 w2=n2*E2;

14 T=w1+w2;

15 c=m*(T/1000);

16 printf(”\ n I f the c o s t o f e l e c t r i c i t y i s 14 p per
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u n i t \n”)
17 printf(”\n the week ly c o s t o f e l e c t r i c i t y to the

b u s i n e s s = %f p”,c);
18 printf(”\n\ t \ t \ t \ t \ t \ t= %. 2 f euro ”,c/100);

Scilab code Exa 2.20 Example 20

1 // Chapter 2 , Problem 20 ,
2 clc;

3 V=240; // Supply v o l t a g e
4 P1 =1000; // Power r a t i n g

o f E l e c t r i c t o a s t e r
5 P2 =3000; // Power r a t i n g

o f E l e c t r i c f i r e
6 // C a l c u l a t i n g f u s e c u r r e n t f o r e l e c t r i c t o a s t e r
7 I1=P1/V;

8 // C a l c u l a t i n g f u s e c u r r e n t f o r e l e c t r i c f i r e
9 I2=P2/V;

10 I1=I1+1;

11 I2=I2+1;

12 printf(” ( i ) Current i n f u s e f o r E l e c t r i c t o a s t e r =
%d A\n\n\n”,I1);

13 printf(” ( i i ) Current i n f u s e f o r E l e c t r i c f i r e = %d
A\n\n\n”,I2);
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Chapter 3

Resistance variation

Scilab code Exa 3.1 Example 1

1 // Chapter 3 , Problem 1
2 clc;

3 R=600; // R e s i s t a n c e o f w i r e
4 L=5; // Length o f w i r e i n metre
5 L1=8; // Length o f the same w i r e i n

metre
6 R2=420; // R e s i s t a n c e o f the same

w i r e
7 K=R/L; // C a l c u l a t i n g

p r o p o r t i o n a l i t y c o n s t a n t
8 R1=K*L1; // C a l c u l a t i n g r e s i s t a n c e o f

an 8m l e n g t h o f same w i r e
9 L2=R2/K; // C a l c u l a t i n g l e n g t h o f same

w i r e when r e s i s t a n c e i s 420ohm
10 printf(”The r e s i s t a n c e o f an 8m l e n g t h w i r e= %f ohm\

n\n\n”,R1);
11 printf(” Length o f the same w i r e when the r e s i s t a n c e

i s 420 ohm = %fm”,L2);
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Scilab code Exa 3.2 Example 2

1 // Chapter 3 , Problem 2
2 clc;

3 A=2; // Cross−s e c t i o n a l a r ea i n
m i l i m e t r e squ a r e

4 R=300; // R e s i s t a n c e o f w i r e
5 A1=5; // Cross−s e c t i o n a l a r ea o f

same w i r e
6 R2=750; // R e s i s t a n c e o f same w i r e
7 K=R*A; // C a l c u l a t i n g

p r o p o r t i o n a l i t y c o n s t a n t
8 R1=K/A1; // C a l c u l a t i n g r e s i s t a n c e with

c r o s s−s e c t i o n a l a r ea 5mm2
9 A2=K/R2; // C a l c u l a t i n g c r o s s−s e c t i o n a l

a r ea with r e s i s t a n c e 750ohm
10 printf(” ( a ) R e s i s t a n c e o f w i r e = %f ohm\n\n\n”,R1);
11 printf(” ( b ) Cross−s e c t i o n a l a r ea o f a w i r e = %f mmˆ2

”,A2);

Scilab code Exa 3.3 Example 3

1 // Chapter 3 , Problem 3
2 clc;

3 R=0.16; // r e s i s t a n c e o f w i r e
4 l=8; // l e n g t h o f w i r e
5 a=3; // a r ea o f c r o s s−s e c t i o n
6 // I f the c r o s s−s e c t i o n a l a r ea i s r educed to 1/3 o f

i t s o r i g i n a l a r ea then the l e n g t h must be t r i p l e d
to 3 8 ,

7 l1=3*l;

8 a1=a/3;

9 k=R*a/l; // c a l c u l a t i n g
c o e f f i c i e n t o f p r o p o r t i o n a l i t y

10 R1=k*(l1/a1); // c a l c u l a t i n g new
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r e s i s t a n c e with reduced a r ea o f c r o s s−s e c t i o n
11 printf(” R e s i s t a n c e o f w i r e = %f ohm”,R1);

Scilab code Exa 3.4 Example 4

1 // Chapter 3 , Problem 4
2 clc;

3 L=2000; // l e n g t h o f w i r e
4 A=100*10^ -6; // a r ea o f c r o s s s e c t i o n o f

w i r e
5 p=0.03*10^ -6; // r e s i s t i v i t y
6 R=(p*L)/A; // c a l c u l a t i n g r e s i s t a n c e
7 printf(” R e s i s t a n c e o f w i r e = %f ohm”,R);

Scilab code Exa 3.5 Example 5

1 // Chapter 3 , Problem 5
2 clc;

3 l=40; // l e n g t h o f w i r e
4 R=0.25; // r e s i s t a n c e o f w i r e
5 p=0.02*10^ -6; // r e s i s t i v i t y
6 a=p*l/R; // c a l c u l a t i n g c r o s s−

s e c t i o n a l a r ea o f w i r e
7 printf(” Cross−s e c t i o n a l a r ea o f w i r e = %f mmˆ2 ”,a

*10^6);

Scilab code Exa 3.6 Example 6

1 // Chapter 3 , Problem 6
2 clc;
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3 R=150; // r e s i s t a n c e o f w i r e
4 l=1500; // l e n g t h o f w i r e
5 a=0.17; // a r ea o f c r o s s−s e c t i o n
6 p=R*a/l; // c a l c u l a t i n g r e s i s t i v i t y
7 printf(” R e s i s t i v i t y o f the w i r e = %f micro−ohm metre

”,p);

Scilab code Exa 3.7 Example 7

1 // Chapter 3 , Problem 7
2 clc;

3 L=1200; // Length o f copper c a b l e
i n meter

4 D=12*10^ -3; // Diameter o f c a b l e i n
meter

5 p=1.7*10^ -8; // R e s i s t i v i t y o f c a b l e
i n ohm . meter

6 r=D/2; // C a l c u l a t i n g r a d i u s
7 A=%pi*r^2; // C a c u l a t i n g a r ea
8 R=(p*L)/A; // C a l c u l a t i n g r e s i s t a n c e
9 printf(” R e s i s t a n c e o f w i r e = %f ohm”,R);

Scilab code Exa 3.8 Example 8

1 // Chapter 3 , Problem 8
2 clc;

3 R0=100; // r e s i s t a n c e at 0 C
4 T=70; // t empre tu r e i n C
5 a=0.0043; // t empera tu r e

c o e f f i c i e n t o f r e s i s t a n c e at 0 C
6 Rt=R0 *(1+(a*T)); // c a l c u l a t i n g r e s i s t a n c e

at 70 C
7 printf(” R e s i s t a n c e at 70 C = %f ohm”,Rt);
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Scilab code Exa 3.9 Example 9

1 // Chapter 3 , Problem 9
2 clc;

3 Rt=27; // r e s i s t a n c e at 35 C
4 a0 =0.0038; // t empera tu r e c o e f f i c i e n t o f

r e s i s t a n c e at 0 C
5 T=35; // t empre tu r e
6 R0=Rt /(1+(a0*T)); // c a l c u l a t i n g r e s i s t a n c e at 0

C
7 printf(” R e s i s t a n c e at 0 deg = %f ohm”,R0);

Scilab code Exa 3.10 Example 10

1 // Chapter 3 , Problem 10
2 clc;

3 R0 =1000; // r e s i s t a n c e at 0 C
4 T=80; // t empre tu r e i n C
5 a= -0.0005; // t empera tu r e

c o e f f i c i e n t o f r e s i s t a n c e at 0 C
6 Rt=R0 *(1+(a*T)); // c a l c u l a t i n g r e s i s t a n c e

at 80 C
7 printf(” R e s i s t a n c e at 80 C = %f ohm”,Rt);

Scilab code Exa 3.11 Example 11

1 // Chapter 3 , Problem 11
2 clc;

3 R0=10; // r e s i s t a n c e at 20 C
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4 T=20; // t empre tu r e i n C
5 T1=100; // t empre tu r e r i s e s
6 a=0.004; // t empera tu r e c o e f f i c i e n t

o f r e s i s t a n c e at 0 C
7 Rt=R0 *(1+(a*(T1-T))); // c a l c u l a t i n g

r e s i s t a n c e at 100 C
8 printf(” R e s i s t a n c e at 100 C = %f ohm”,Rt);

Scilab code Exa 3.12 Example 12

1 // Chapter 3 , Problem 12
2 clc

3 t=18 // t empre tu r e i n c e l s i u s
4 R1=200 // r e s i s t a n c e i n ohm
5 Rt=240 // r e s i s t a n c e i n ohm
6 tc =0.0039 // t empre tu r e c o e f f i c i e n t o f

r e s i s t a n c e
7 t1=((Rt-R1)/(R1*tc))+t

8 printf(” Tempreture = %. 2 f d e g r e e c e l s i u s ”,t1)

Scilab code Exa 3.13 Example 13

1 // Chapter 3 , Problem 13
2 clc

3 t1=20 // t empre tu r e i n c e l s i u s
4 t2=90 // t empre tu r e i n c e l s i u s
5 R20 =200 // r e s i s t a n c e i n ohm
6 a0 =0.004 // c o e f f i c i e n t o f

r e s i s t a n c e
7 R90=(R20 *(1+(a0*t2)))/(1+(a0*t1))

8 printf(” R e s i s t a n c e o f w i r e = %. 2 f ohm”,R90)
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Chapter 4

Batteries and alternative
sources of energy

Scilab code Exa 4.1 Example 1

1 // Chapter 4 , Problem 1
2 clc;

3 // There i s e i g h t c e l l with same emf and i n t e r n a l
r e s i s t a n c e

4 r=0.2;

5 emf =2.2;

6 //When connec t ed i n s e r i e s
7 Temf =8*emf;

8 Tr=8*r;

9 //When connec t ed i n p a r a l l e l
10 Tr1 =(1/8)*r;

11 printf(” Tota l emf i n s e r i e s = %f V\n\n\n”,Temf);
12 printf(” Tota l i n t e r n a l r e s i s t a n c e i n s e r i e s = %f ohm

\n\n\n”,Tr);
13 printf(” Tota l emf i n p a r a l l e l = %f V\n\n\n”,emf);
14 printf(” Tota l i n t e r n a l r e s i s t a n c e i n p a r a l l e l = %f

ohm\n\n\n”,Tr1);
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Scilab code Exa 4.2 Example 2

1 // Chapter 4 , Problem 2
2 clc;

3 r=0.02; // I n t e r n a l
r e s i s t a n c e i n ohm

4 emf =2.0; // e .m. f
5 I1=5; // Current i n

ampere
6 I2=50;

7 V1=emf -(I1*r); // C a l c u l a t i n g
Vo l tage

8 V2=emf -(I2*r);

9 printf(” Terminal p . d when 5A c u r r e n t = %f V\n\n\n”,
V1);

10 printf(” Terminal p . d when 50A c u r r e n t = %f V\n\n\n”,
V2);

Scilab code Exa 4.3 Example 3

1 // Chapter 4 , Problem 3
2 clc;

3 emf =25; // e .m. f
4 V=24; // Vo l tage
5 I=10; // Current i n ampere
6 r=(emf -V)/I; // C a l c u l a t i n g

i n t e r n a l r e s i s t a n c e i n ohm
7 printf(” I n t e r n a l r e s i s t a n c e o f the b a t t e r y = %f ohm”

,r);
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Scilab code Exa 4.4 Example 4

1 // Chapter 4 , Problem 4
2 clc;

3 emf =1.5;

4 r=0.2; // I n t e r n a l r e s i s t a n c e o f
1 c e l l

5 R=58; // R e s i s t a n c e o f l o ad i n
ohm

6 E=10* emf; // Tota l b a t t e r y e .m. f
7 rt=10*r; // Tota l i n t e r n a l

r e s i s t a n c e i n ohm
8 Rt=R+rt; // Tota l r e s i s t a n c e i n

ohm
9 I=E/Rt; // Current f l o w i n g i n the

c i r c u i t
10 V=E-(I*rt); //P . d . at b a t t e r y

t e r m i n a l s
11 printf(” Current f l o w i n g i n the c i r c u i t = %f A\n\n\n”

,I);

12 printf(”P . d . at b a t t e r y t e r m i n a l s = %f V”,V);
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Chapter 5

Series and parallel networks

Scilab code Exa 5.1 Example 1

1 // Chapter 5 , Problem 1 , F i gu r e 5 . 2
2 clc;

3 V1=5;

// a s s i g n i n g the v a l u e to paramete r s
4 V2=2;

5 V3=6;

6 I=4;

7 V=V1+V2+V3;

//
C a l c u l a t i n g the Bat t e ry v o l t a g e

8 printf(” Bat t e ry Vo l tage = %f V\n\n”,V);
// D i s p l a y i n g the v a l u e

9 R=V/I;

//
C a l c u l a t i n g the t o t a l r e s i s t a n c e

10 printf(” Tota l c i r c u i t r e s i s t a n c e = %f ohm\n\n”,R);
11 R1=V1/I;

//
C a l c u l a t i n g the i n v i d u a l r e s i s t a n c e

12 R2=V2/I;
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13 R3=V3/I;

14 printf(” R e s i s t a n c e R1 = %f ohm\n\n”,R1);
15 printf(” R e s i s t a n c e R2 = %f ohm\n\n”,R2);
16 printf(” R e s i s t a n c e R3 = %f ohm\n\n”,R3);

Scilab code Exa 5.2 Example 2

1 // Problem 2 , F i gu r e 5 . 3
2 clc;

3 R=100; // A s s i g n i n g the
v a l u e s to v a r i a b l e

4 V=25;

5 V1=10;

6 V2=4;

7 V3=V-V1-V2; // C a l c u l a t i n g the
v o l t a g e a c r o s s R e s i s t o r R3

8 printf(” P o t e n t i a l d i f f e r e n c e a c r o s s R3 = %f V\n\n\n”
,V3);

9 I=V/R; // C a l c u l a t i n g the
c u r r e n t

10 printf(” Current f l o w i n g through each r e s i s t o r = %f A
\n\n\n”,I);

11 R2=V2/I; // C a l c u l a t i n g the
r e s i s t a n c e o f R2

12 printf(” R e s i s t a n c e R2 = %f ohm\n\n\n”,R2);

Scilab code Exa 5.3 Example 3

1 // Chapter 5 , Problem 3 , F i gu r e 5 . 4
2 clc;

3 R1=4;

4 R2=9;

5 R3=11;
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6 V=12;

7 R=R1+R2+R3; // C a l c u l a t i n g t o t a l
r e s i s t a n c e R

8 I=V/R;

9 printf(” Current f l o w i n g through c i r c u i t = %f A\n\n\n
”,I);

10 V1=I*R2;

11 printf(” P o t e n t i a l d i f f e r e n c e a c r o s s R2 = %f V\n\n\n”
,V1);

12 P=(I^2)*R3; //
C a l c u l a t i n g power d i s s i p a t e d i n the 11 ohm
r e s i s t o r

13 printf(”Power d i s s i p a t e d i n R3 = %f W\n\n\n”,P);

Scilab code Exa 5.4 Example 4

1 // Chapter 5 , Problem 4 , F i gu r e 5 . 6
2 clc;

3 V=(6/(6+4))*50; //
C a l c u l a t i n g the v o l t a g e by v o l t a g e d i v i d e r r u l e

4 printf(” Vo l tage = %f V\n\n\n”,V);

Scilab code Exa 5.5 Example 5

1 // Chapter 5 , Problem 5 , F i gu r e 5 . 8
2 clc;

3 V=24;

4 I=3;

5 R1=2;

6 T=50;

7 R=V/I;

// C a l c u l a t i n g t o t a l r e s i s t a n c e
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8 R2=R-R1;

// C a l c u l a t i n g the v a l u e o f unknown r e s i s t a n c e
9 printf(” Value o f unknown r e s i s t a n c e = %f ohm\n\n\n”,

R2);

10 V1=I*R1;

// C a l c u l a t i n g the v o l t a g e a c r o s s 2 ohm r e s i s t o r
11 printf(” P o t e n t i a l d i f f e r e n c e a c r o s s 2 ohm r e s i s t o r =

%f V\n\n\n”,V1);
12 E=(V*I)*T;

13 printf(” Energy used = %f Wh”,E);

Scilab code Exa 5.6 Example 6

1 // Chapter 5 , Problem 6 , F i gu r e 5 . 1 3
2 clc;

3 // P o t e n t i a l d i f f e r e n c e a c r o s s R1 i s the same as the
supp ly v o l t a g e V

4 R1=5;

5 R3=20;

6 I=11;

7 I1=8;

8 // Hence supp ly v o l t a g e i s
9 V=R1*I1;

10 I3=V/R3;

11 // Reading on ammeter ,
12 printf(” Reading on ammeter = %f A\n\n\n”,I3);
13 I2=I-I1-I3;

14 R2=V/I2;

15 // Current f l o w i n g through R2
16 printf(” R e s i s t a n c e R2 = %f ohm\n\n\n”,R2);
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Scilab code Exa 5.7 Example 7

1 // Chapter 5 , Problem 7 , F i gu r e 5 . 1 4
2 clc;

3 R1=3;

4 R2=6;

5 V=12;

6 //The t o t a l c i r c u i t r e s i s t a n c e R i s g i v e n by ,
7 R=(R2*R1)/(R1+R2);

8 printf(” Tota l c i r c u i t r e s i s t a n c e = %f ohm\n\n\n”,R);
9 // Current i n the 3 ohm r e s i s t o r i s g i v e n by ,
10 I1=V/R1;

11 printf(” Current i n the 3 ohm r e s i s t o r = %f A\n\n\n”,
I1);

Scilab code Exa 5.8 Example 8

1 // Chapter 5 , Problem 8 , F i gu r e 5 . 1 5
2 clc;

3 // R e s i s t o r s R1 , R2 , R3 i n ohm
4 R1=10;

5 R2=20;

6 R3=60;

7 // Current through R2 i n ampere
8 I2=3;

9 // C a l c u l a t i n g v o l t a g e and c u r r e n t
10 V=I2*R2;

11 I1=V/R1;

12 I3=V/R3;

13 I=I1+I2+I3;

14 printf(” ( a ) Supply v o l t a g e = %f V\n\n\n”,V);
15 printf(” ( b ) Current I = %f A”,I)
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Scilab code Exa 5.10 Example 10

1 // Chapter 5 , Problem 10 , F i gu r e 5 . 2 0
2 clc;

3 R1=1;

4 R2=2.2;

5 R3=3;

6 R4=6;

7 R5=18;

8 R6=4;

9 //R3 , R4 and R5 a r e connec t ed i n p a r a l l e l , t h e i r
e q u i v a l e n t r e s i s t a n c e R7 i s

10 Z=(1/R3)+(1/R4)+(1/R5);

11 R7=1/Z;

12 // c i r c u i t i s now e q u i v a l e n t to f o u r r e s i s t o r s i n
s e r i e s

13 R=R1+R2+R7+R6;

14 printf(” E q u i v a l e n t c i r c u i t r e s i s t a n c e = %f ohm”,R);

Scilab code Exa 5.11 Example 11

1 // Chapter 5 , Problem 11 , F i gu r e 5 . 2 1
2 clc;

3 R1=10;

4 R2=20;

5 R3=30;

6 V=240;

7 // R e s i s t o r connec t ed i n s e r i e s
8 Rs=R1+R2+R3;

9 Is=V/Rs;

10 // R e s i s t o r connec t ed i n p a r a l l e l
11 Z=(1/R1)+(1/R2)+(1/R3);

12 Rp=1/Z;

13 Ip=V/Rp;

14 printf(” Supply c u r r e n t when r e s i s t o r i n s e r i e s = %f

42



A\n\n\n”,Is);
15 printf(” Supply c u r r e n t when r e s i s t o r i n p a r a l l e l =

%f A\n\n\n”,Ip);

Scilab code Exa 5.12 Example 12

1 // Chapter 5 , Problem 12 , F i gu r e 5 . 2 4
2 clc;

3 R1=2.5;

4 R2=6;

5 R3=2;

6 R4=4;

7 V=200;

8 // C a l c u l a t i n g e q u i v a l e n t r e s i s t a n c e Rx o f R2 and R3
i n p a r a l l e l

9 Rx=(R2*R3)/(R2+R3);

10 // C a l c u l a t i n g e q u i v a l e n t r e s i s t a n c e RT o f R1 , Rx and
R4 i n s e r i e s

11 Rt=R1+R4+Rx;

12 // Supply c u r r e n t
13 I=V/Rt;

14 // C a l c u l a t i n g c u r r e n t through each r e s i s t o r
15 I2=(R3/(R2+R3))*I;

16 I3=(R2/(R2+R3))*I;

17 // C a l c u l a t i n g p . d a c r o s s each r e s i s t o r
18 V1=I*R1;

19 Vx=I*Rx;

20 V4=I*R4;

21 disp(” ( a ) ”)
22 printf(” Supply c u r r e n t = %f A\n\n\n”,I);
23 disp(” ( b ) ”)
24 printf(” Current through R1 and R4 = %f A\n\n\n”,I);
25 printf(” Current through R2 = %f A\n\n\n”,I2);
26 printf(” Current through R3 = %f A\n\n\n”,I3);
27 disp(” ( c ) ”)
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28 printf(”p . d . a c r o s s R1 = %f V\n\n\n”,V1);
29 printf(”p . d . a c r o s s R2 and R3 = %f V\n\n\n”,Vx);
30 printf(”p . d . a c r o s s R4 = %f V\n\n\n”,V4);

Scilab code Exa 5.13 Example 13

1 // Chapter 5 , Problem 13 , F i gu r e 5 . 2 6
2 clc;

3 R1=15; // i n ohms
4 R2=10; // i n ohms
5 R3=38; // i n ohms
6 V=250; // i n v o l t s
7 Pt =2500; // i n watt s
8 I=Pt/V; // c u r r e n t i n amperes
9 Rt=V/I;

10 r=(R1*R2)/(R1+R2); // e q u i v a l e n t r e s i s t a n c e
o f R1 and R2

11 V1=I*r;

12 V2=V-V1;

13 i=V2/R3;

14 rx=V2/i;

15 I1=(R2/(R1+R2))*I;

16 I2=(R1/(R1+R2))*I;

17 printf(”\n ( a ) Value o f r e s i s t o r Rx = %d ohm\n\n”,rx)
18 printf(”\n ( b ) Current f l o w i n g i n each o f the f o u r

r e s i s t o r s \n I1 = %d A\n I2 = %d A\n I3 = I4 = %d
A”,I1 ,I2,i);

Scilab code Exa 5.14 Example 14

1 // Chapter 5 , Problem 14 , F i gu r e 5 . 2 7
2 clc;

3 // R e s i s t a n c e R1 R2 R3 R4 R5
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4 R1=2;

5 R2=9;

6 R3=1.4;

7 R4=2;

8 R5=8;

9 V=17;

10 R45=(R4*R5)/(R4+R5);

11 R34=R3+R45;

12 R23=(R2*R34)/(R2+R34);

13 R=R1+R23;

14 // the c i r c u i t i s g r a d u a l l y r educed i n s t a g e s as
shown i n Fig . 5 . 2 8 ( a ) ( d ) .

15 I=V/R;

16 I1=(R2/(R2+R34))*I;

17 Ix=(R1/(R1+R5))*I1;

18 printf(”From Fig . 5 . 2 7 ,\ n\n”);
19 printf(” Current Ix = %f A”,Ix);

Scilab code Exa 5.15 Example 15

1 // Chapter 5 , Problem 15
2 clc;

3 r1=1000 // i n ohms
4 r2=4000 // i n ohms
5 r3=5000 // i n ohms
6 r4=1500 // i n ohms
7 V=24 // i n v o l t s
8 rt=(((r1+r2)*r3)/(r1+r2+r3))+r4 // e q u i v a l e n t

r e s i s t a n c e o f r1 , r2 , r3
9 it=V/rt; // t o t a l c i r c u i t

c u r r e n t
10 i1=(r3/(r1+r2+r3))*it; // c u r r e n t a c r o s s

top branch
11 v=i1*r2; // v o l t drop

a c r o s s r2
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12 i2=((r1+r2)/(r1+r2+r3))*it; // c u r r e n t a c r o s s
r3

13 p=it^2*r4; // power i n wats
14 printf(” ( a ) v o l t drop a c r o s s 4 k r e s i s t o r = %d V\n\n

”,v)
15 printf(” ( b ) Current through the 5 k r e s i s t o r = %d mA

\n\n”,i1*10e2)
16 printf(” ( c ) Power i n the 1 . 5 k r e s i s t o r = %d mW\n\n”

,p*10e2)

Scilab code Exa 5.16 Example 16

1 // Chapter 5 , Problem 16
2 clc;

3 R=150; // Combined r e s i s t a n c e
4 R1=3*R; // C a l c u l a t i n g i n d i v i d u a l

r e s i s t a n c e
5 printf(”The r e s i s t a n c e o f one lamp = %f ohm”,R1);
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Chapter 6

Capacitors and capacitance

Scilab code Exa 6.1 Example 1

1 // Chapter 6 , Problem 1
2 clc;

3 C=4*10^ -6; // Capac i t ance i n f a r a d
4 Q=5*10^ -3; // Charge i n coulomb
5 C1 =50*10^ -12; // Capac i t ance i n f a r a d
6 V1 =2000; // Vo l tage
7 V=Q/C;

8 Q1=C*V;

9 disp(” ( a ) ”)
10 printf(” P o t e n t i a l d i f f e r e n c e V = %f V\n\n\n”,V);
11 disp(” ( b ) ”)
12 printf(” Charge Q = %f C”,Q1);

Scilab code Exa 6.2 Example 2

1 // Chapter 6 , Problem 2
2 clc;

3 I=4; // Current i n ampere
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4 t=3*10^ -3; // t ime i n s e c o n d s
5 C=20*10^ -6; // Capac i t ance i n f a r a d
6 Q=I*t; // C a l c u l a t i n g Charge
7 V=Q/C; // C a l c u l a t i n g v o l t a g e
8 printf(”p . d . between the p l a t e s = %f V”,V);

Scilab code Exa 6.3 Example 3

1 // Chapter 6 , Problem 3
2 clc;

3 C=5*10^ -6; // Charge i n coulomb
4 I=2*10^ -3; // Current i n ampere
5 V=800; // Vo l tage
6 Q=C*V; // C a l c u l a t i n g cha rge
7 t=Q/I; // C a l c u l a t i n g t ime o f

c u r r e n t 2mA to d i s c h a r g e
8 printf(”The c a p a c i t o r can p r o v i d e an ave rage

d i s c h a r g e c u r r e n t o f 2mA = %f s e c ”,t);

Scilab code Exa 6.4 Example 4

1 // Chapter 6 , Problem 4
2 clc;

3 l=20*10^ -2;

4 b=40*10^ -2;

5 Q=0.2*10^ -6; // Charge
6 V=0.25*10^3; // Vo l tage
7 d=5*10^ -3; // D i s t a n c e between

p l a t e s
8 A=l*b; // C a l c u l a t i n g a r ea o f

r e s t a n g u l a r p l a t e d
9 D=Q/A; // C a l c u l a t i n g e l e c t r i c

f l u x d e n s i t y
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10 E=V/d; // C a l c u l a t i n g e l e c t r i c
f i e l d s t r e n g t h

11 printf(” E l e c t r i c f u l x d e n s i t y D = %f C/m2 \n\n\n”,D)
;

12 printf(” E l e c t r i c f i e l d s t r e n g t h E = %f V/m”,E);

Scilab code Exa 6.5 Example 5

1 // Chapter 6 , Problem 5
2 clc;

3 D=2*10^ -6; // Flux d e n s i t y
4 e0 =8.85*10^ -12; // p e r m i t t i v i t y o f

f r e e space
5 er=5; // r e l a t i v e

p e r m i t t i v i t y
6 E=D/(e0*er); // C a l c u l a t i n g

v o l t a g e g r a d i e n t
7 disp(” S i n c e D/E = 0r , hence v o l t a g e g r a d i e n t , ”);
8 printf(”\n\n\n Vo l tage g r a d i e n t = %f V/m”,E);

Scilab code Exa 6.6 Example 6

1 // Chapter 6 , Problem 6
2 clc;

3 V=200; // Vo l tage a c r o s s p l a t e s
4 d=0.8*10^ -3; // D i s t a n c e between p l a t e s
5 E=V/d; // C a l c u l a t i n g e l e c t r i c f i e l d

d e n s i t y
6 e=8.85*10^ -12;

7 er=2.3;

8 D1=E*e; // C a l c u l a t i n g e l e c t r i c
f l u x d e n s i t y f o r a i r
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9 D2=E*e*er; // C a l c u l a t i n g e l e c t r i c
f l u x d e n s i t y f o r p o l y t h e n e

10 printf(” E l e c t r i c f i e l d s t r e n g t h = %f kV/m\n\n”,E
/1000);

11 disp(” ( a ) ”);
12 printf(” E l e c t r i c f l u x d e n s i t y = %f C /m2\n\n”,D1

*10^6);

13 disp(” ( b ) ”);
14 printf(” E l e c t r i c f l u x d e n s i t y = %f C /m2”,D2 *10^6);

Scilab code Exa 6.7 Example 7

1 // Chapter 6 , Problem 7
2 clc;

3 Q=1.2*10^ -6; // Charge
4 A=4*10^ -4; // Area o f p l a t e s
5 d=0.1*10^ -3; // D i s t a n c e between

p l a t e s
6 e0 =8.85*10^ -12;

7 er=100;

8 C=(e0*er*A)/d; // C a l c u l a t i n g
c a p a c i t a n c e

9 V=Q/C; // C a l c u l a t i n g
p o t e n t i a l d i f f e r e n c e

10 disp(” ( a ) ”);
11 printf(” Capac i t ance = %f pF\n\n\n”,C*10^12);
12 disp(” ( b ) ”);
13 printf(”p . d . between the p l a t e s = %f V”,V);

Scilab code Exa 6.8 Example 8

1 // Chapter 6 , Problem 8
2 clc
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3 A=800e-4 // a r ea o f paper
4 C=4425e-12 // c a p a c i t a n c e i n pF
5 e0=8.85e-12 // p e r m i t i v i t y o f f r e e

space
6 er=2.5 // d i e l e c t r i c
7 d=(e0*er*A)/C // t h i c k n e s s o f paper
8 printf(”The t h i c k n e s s o f the paper = %. 1 f mm”,d

*10^3)

Scilab code Exa 6.9 Example 9

1 // Chapter 6 , Problem 9
2 clc;

3 n=19; //No o f i n t e r l e a v e d
p l a t e s

4 n=n-1;

5 A=(75*10^ -3) *(75*10^ -3); // C a l c u l a t i n g
a r ea o f p l a t e s

6 er=5;

7 e0 =8.85*10^ -12;

8 d=0.2*10^ -3; // D i s t a n c e between
p l a t e s

9 C=(e0*er*A*n)/d; // C a l c u l a t i n g
c a p a c i t a n c e o f the c a p a c i t o r

10 printf(” Capac i t ance o f c a p a c i t o r = %f nF”,C*10^9);

Scilab code Exa 6.10 Example 10

1 // Chapter 6 , Problem 10
2 clc;

3 C1=6*10^ -6; // Capac i t ance o f
c a p a c i t o r 1
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4 C2=4*10^ -6; // Capac i t ance o f
c a p a c i t o r 2

5 C3=C1+C2; // C a l c u l a t i n g
e q u i v a l e n t c a p a c i t a n c e i n p a r a l l e l

6 C4=(C1*C2)/(C1+C2); // C a l c u l a t i n g
e q u i v a l e n t c a p a c i t a n c e i n s e r i e s

7 disp(” ( a ) ”);
8 printf(” In p a r a l l e l , e q u i v a l e n t c a p a c i t a n c e = %f uF”

,C3 *10^6);

9 disp(” ( b ) ”)
10 ;printf(” In s e r i e s , e q u i v a l e n t c a p a c i t a n c e = %f uF”,

C4 *10^6);

Scilab code Exa 6.11 Example 11

1 // Chapter 6 , Problem 11
2 clc;

3 C=12*10^ -6; // E q u i v a l e n t c a p a c i t a n c e
4 C1=30*10^ -6; // Capac i t ance o f

c a p a c i t o r 1
5 C2=(C*C1)/(C1 -C); // C a l c u l a t i n g

c a p a c i t a n c e o f c a p a c i t o r 2
6 printf(”Unknown c a p a c i t a n c e = %f uF”,C2 *10^6);

Scilab code Exa 6.12 Example 12

1 // Chapter 6 , Problem 12
2 clc;

3 C1=1*10^ -6; // Capac i t ance
4 C2=3*10^ -6;

5 C3=5*10^ -6;

6 C4=6*10^ -6;
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7 V=100; // Vo l tage a c r o s s
c a p a c i t o r

8 C=C1+C2+C3+C4; // C a l c u l a t i n g
e q u i v a l e n t c a p a c i t a n c e i n s e r i e s

9 Q=C*V; // C a l c u a t i n g t o t a l
cha rge

10 Q1=C1*V; // C a l c u l a t i n g cha rge
on each c a p a c i t o r

11 Q2=C2*V;

12 Q3=C3*V;

13 Q4=C4*V;

14 disp(” ( a ) ”);
15 printf(” E q u i v a l e n t c a p a c i t a n c e C f o r p a r a l l e l = %f

uF\n\n\n”,C*10^6);
16 disp(” ( b ) ”);
17 printf(” Tota l cha rge = %f mC\n\n”,Q*1000);
18 disp(” ( 2 ) ”);
19 disp(” Charge on each c a p a c i t o r ”);
20 printf(” Charge on c a p a c i t o r 1 = %f mC\n”,Q1 *1000);
21 printf(” Charge on c a p a c i t o r 2 = %f mC\n”,Q2 *1000);
22 printf(” Charge on c a p a c i t o r 3 = %f mC\n”,Q3 *1000);
23 printf(” Charge on c a p a c i t o r 4 = %f mC\n”,Q4 *1000);

Scilab code Exa 6.13 Example 13

1 // Chapter 6 , Problem 13 , F i gu r e 6 . 8
2 clc;

3 C1=3*10^ -6; // Capac i t ance on
each c a p a c i t o r

4 C2=6*10^ -6;

5 C3=12*10^ -6;

6 V=350; // Tota l v o l t a g e
a c r o s s c a p a c i t o r s

7 C=(1/C1)+(1/C2)+(1/C3); // C a l c u l a t i n g
e q u i v a l e n t c a p a c i t a n c e
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8 C=1/C;

9 Q=C*V;

10 V1=Q/C1; // C a l c u l a t i n g v o l t a g e
a c r o s s each c a p a c i t o r

11 V2=Q/C2;

12 V3=Q/C3;

13 disp(” ( a ) ”);
14 printf(” E q u i v a l e n t c i r c u i t c a p a c i t a n c e = %f uF\n\n\n

”,C*10^6);
15 disp(” ( b ) ”);
16 printf(” Charge on each c a p a c i t o r = %f uF\n\n”,Q

*10^6);

17 disp(” ( c ) ”);
18 printf(” Vo l tage a c r o s s 3uF c a p a c i t o r = %f V\n”,V1);
19 printf(” Vo l tage a c r o s s 6uF c a p a c i t o r = %f V\n”,V2);
20 printf(” Vo l tage a c r o s s 12uF c a p a c i t o r = %f V\n”,V3);

Scilab code Exa 6.15 Example 15

1 // Chapter 6 , Problem 15
2 clc;

3 V=1.25*10^3; // Vo l tage a c r o s s
t e r m i n a l s

4 C=0.2*10^ -6; // Capac i t ance o f
c a p a c i t o r

5 E=50*10^6; // D i e l e c t r i c
s t r e n g t h

6 e0 =8.85*10^ -12;

7 er=6;

8 d=(V/E); //
C a l c u l a t i n g d i s t a n c e between p l a t e s

9 A=(C*d)/(e0*er); //
C a l c u l a t i n g a r ea o f p l a t e s

10 disp(” ( a ) ”)
11 printf(” Th i ckne s s o f the mica needed = %f mm\n\n”,d
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*10^3);

12 disp(” ( b ) ”)
13 printf(” Area o f a p l a t e = %f cm2”,A*10^4);

Scilab code Exa 6.16 Example 16

1 // Chapter 6 , Problem 16
2 clc;

3 C=3*10^ -6; // Capac i t ance
4 V=400; // Vo l tage a c r o s s

c a p a c i t o r
5 t=10*10^ -6; //Time i n s e c
6 W=(1/2)*C*V^2; // C a l c u l a t i n g ene rgy

s t o r e d
7 P=W/t; // C a l c u l a t i n g power
8 disp(” ( a ) ”);
9 printf(” Energy s t o r e d i n a 3 F c a p a c i t o r = %f J\n\

n”,W);
10 disp(” ( b ) ”);
11 printf(” Average power = %f kW”,P/1000);

Scilab code Exa 6.17 Example 17

1 // Chapter 6 , Problem 17
2 clc;

3 C=12*10^ -6; // Capac i t ance
4 W=4; // Energy s t o r e d
5 V=sqrt ((2*W)/C); // C a l c u l a t i n g v o l t a g e to

which the c a p a c i t o r must be charged
6 printf(” P o t e n t i a l d i f f e r e n c e = %f V”,V);
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Scilab code Exa 6.18 Example 18

1 // Chapter 6 , Problem 18
2 clc;

3 Q=10*10^ -3; // Charge
4 W=1.2; // Energy s t o r e d
5 V=(2*W)/Q; // C a l c u l a t i n g v o l t a g e
6 C=Q/V; // C a l c u l a t i n g c a p a c i t a n c e
7 disp(” ( a ) ”);
8 printf(” Vo l tage = %f V\n\n”,V);
9 disp(” ( b ) ”);

10 printf(” Capac i t ance = %f uF”,C*10^6);
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Chapter 7

Magnetic circuits

Scilab code Exa 7.1 Example 1

1 // Chapter 7 , Problem 1
2 clc;

3 phi =150*10^ -6; // Flux
4 A=200*100*10^ -6; // Cross s e c t i o n a l a r ea
5 B=phi/A; // C a l c u l a t i n g f l u x

d e n s i t y
6 printf(” Flux d e n s i t y = %f T”,B);

Scilab code Exa 7.2 Example 2

1 // Chapter 1 , Problem 2
2 clc;

3 phi =353*10^ -3; // Flux
4 B=1.8; // Flux d e n s i t y
5 A=phi/B; // Area o f p o l e f a c e
6 r=sqrt(A/%pi); // Radius
7 printf(”The r a d i u s o f the p o l e f a c e = %f mm”,r*1000)

;
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Scilab code Exa 7.3 Example 3

1 // Chapter 7 , Problem 3
2 clc;

3 H=8000; // Magnet ic f i e l d
s t r e n g t h

4 d=30*10^ -2; // Diameter o f
c o i l

5 l=%pi*d; // Length
6 N=750; //No o f t u r n s
7 I=(H*l)/N; // C a l c u l a t i n g

c u r r e n t i n the c o i l
8 printf(” Current i n the c o i l = %f A”,I);

Scilab code Exa 7.4 Example 4

1 // Chapter 7 , Problem 4
2 clc;

3 B=1.2; // Magnet ic f l u x
d e n s i t y

4 H=1250; // Magnet ic f i e l d
s t r e n g t h

5 uo=4*%pi *10^ -7; // p e r m e a b i l i t y o f
f r e e space

6 ur=B/(uo*H); // C a l c u l a t i n g
r e l a t i v e p e r m e a b i l i t y

7 printf(” R e l a t i v e p e r m e a b i l i t y = %f”,ur);

Scilab code Exa 7.5 Example 5
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1 // Chapter 7 , Problem 5
2 clc;

3 B=0.25; // Magnet ic f l u x
d e n s i t y

4 u0=4*%pi *10^ -7; // p e r m e a b i l i t y o f
f r e e space

5 l=12*10^ -3; // Length
6 H=B/u0; // C a l c u l a t i n g

magnet i c f i e l d s t r e n g t h
7 mmf=H*l; // C a l c u l a t i n g

magnetomotive f o r c e
8 printf(” Magnet ic f i e l d s t r e n g t h = %d A/m\n\n\n”,H);
9 printf(”m.m. f = %d A”,mmf);

Scilab code Exa 7.6 Example 6

1 // Chapter 7 , Problem 6
2 clc;

3 N=300; //No o f t u r n s
4 I=5; // Current i n the c o i l
5 l=40*10^ -2; // Length
6 A=4*10^ -4; // Area o f c r o s s−

s e c t i o n a l
7 H=(N*I)/l; // C a l c u l a t i n g magnet i c

f i e l d s t r e n g t h
8 u0=4*%pi *10^ -7; // p e r m e a b i l i t y o f f r e e

space
9 B=u0*H; // Flux d e n s i t y
10 phi=B*A; //Fux
11 disp(” ( a ) ”);
12 printf(” Magnet ic f i e l d s t r e n g t h = %d A/m\n\n\n”,H);
13 disp(” ( b ) ”);
14 printf(” Flux d e n s i t y = %f mT\n\n\n”,B*1000);
15 disp(” ( c ) ”);
16 printf(” Flux = %f Wb ”,phi *10^6);
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Scilab code Exa 7.7 Example 7

1 // Chapter 7 , Problem 7
2 clc;

3 d=10*10^ -2; // Diameter
4 N=2000; //No o f

t u r n s
5 I=0.25; // Current

i n the c o i l
6 B=0.4; // Magnet ic

f l u x d e n s i t y
7 u0=4*%pi *10^ -7; //

p e r m e a b i l i t y o f f r e e space
8 l=%pi*d; //

C a l c u l a t i n g l e n g t h o f c o i l
9 H=(N*I)/l; //

C a l c u l a t i n g magnet i c f i e l d s t r e n g t h
10 ur=B/(u0*H); //

C a l c u l a t i n g r e l a t i v e p e r m e a b i l i t y
11 disp(” ( a ) ”);
12 printf(” Magnet ic f i e l d s t r e n g t h = %f A/m\n\n\n”,H);
13 disp(” ( b ) ”);
14 printf(” R e l a t i v e p e r m e a b i l i t y = %d”,ur);

Scilab code Exa 7.8 Example 8

1 // Chapter 7 , Problem 8
2 clc;

3 A=10*10^ -4; // c r o s s−s e c t i o n a l a r ea
4 l=0.2; //mean c i r c u m f e r e n c e

i n meter
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5 phi =0.3*10^ -3; // f l u x
6 B=phi/A; // f l u x d e n s i t y
7 H=1000;

8 mmf=H*l; // magnetomotive
f o r c e

9 disp(”From the m a g n e t i s a t i o n curve f o r c a s t i r o n on
page74 , ”)

10 printf(”m.m. f = %f A”,mmf);

Scilab code Exa 7.10 Example 10

1 // Chapter 7 , Problem 10
2 clc;

3 l=150*10^ -3; // l e n g t h
4 u0=4*%pi *10^ -7; //

p e r m e a b i l i t y o f f r e e space
5 ur =4000; // r e l a t i v e

p e r m e a b i l i t y
6 A=1800*10^ -6; // c r o s s−

s e c t i o n a l a r ea
7 S=l/(u0*ur*A); //

C a l c u l a t i n g r e l u c t a n c e
8 u=u0*ur; //

C a l c u l a t i n g a b s o l u t e p e r m e a b i l i t y
9 printf(” Re luc tance = %f Hˆ−1\n\n\n”,S);

10 printf(” Abso lu te p e r m e a b i l i t y = %f H/m”,u*1000);

Scilab code Exa 7.11 Example 11

1 // Chapter 7 , Problem 11
2 clc;

3 r=50*10^ -3; // r a d i u s
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4 A=400*10^ -6; // c r o s s−
s e c t i o n a l a r ea

5 I=0.5; // c u r r e n t i n the
c o i l

6 u0=4*%pi *10^ -7; // p e r m e a b i l i t y
o f f r e e space

7 phi =0.1*10^ -3; // f l u x
8 ur=200; // r e l a t i v e

p e r m e a b i l i t y
9 l=2*%pi*r;

10 S=l/(u0*ur*A); // C a l c u l a t i n g
r e l u c t a n c e

11 N=(S*phi)/I; // C a l c u l a t i n g no
o f t u r n s

12 printf(” Re luc tance = %f /H\n\n\n”,S);
13 printf(”Number o f t u r n s = %d t u r n s ”,N);

Scilab code Exa 7.12 Example 12

1 // Chapter 7 , Problem 12
2 clc;

3 l1=6*10^ -2; // l e n g t h 1
4 A1=1*10^ -4; // a r ea 1
5 l2=2*10^ -2; // l e n g t h 2
6 A2 =0.5*10^ -4; // a r ea 2
7 N=200; // no o f t u r n s
8 I=0.4; // c u r r e n t i n the

c o i l
9 u0=4*%pi *10^ -7; // p e r m e a b i l i t y o f

f r e e space
10 ur=750; // r e l a t i v e

p e r m e a b i l i t y
11 S1=l1/(u0*ur*A1); // c a l c u l a t i n g

r e l u c t a n c e f o r 6 cm long path
12 S2=l2/(u0*ur*A2); // c a l c u l a t i n g
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r e l u c t a n c e f o r 2 cm long path
13 S=S1+S2; // c a l c u l a t i n g t o t a l

r e l u c t a n c e
14 phi=(N*I)/S; // c a l c u l a t i n g f l u x
15 B=phi/A2; // c a l c u l a t i n g f l u x

d e n s i t y i n 2cm path
16 printf(” Flux d e n s i t y i n 2cm path = %f T”,B);

Scilab code Exa 7.13 Example 13

1 // Chapter 7 , Problem 13
2 clc;

3 l1 =40*10^ -2;; // l e n g t h o f i r o n
path

4 l2=2*10^ -3; // r a d i a l a i r gap
5 u0=4*%pi *10^ -7;

6 phi =0.7*10^ -3; // f l u x
7 A=5*10^ -4; // c r o s s−

s e c t i o n a l a r ea
8 H1 =1650; // from B H

curve f o r s i l i c o n i r o n
9 // C a l c u l a t i o n f o r the s i l i c o n i r o n :
10 B=phi/A;

11 mmf1=H1*l1;

12 // C a l c u l a t i o n f o r the a i r gap :
13 H2=B/u0;

14 mmf2=H2*l2;

15 mmf=mmf1+mmf2;

16 disp(”From the B H curve f o r s i l i c o n i r o n on page
74 , when B=1.4T, H =1650A/m. ”);

17 printf(” Hence m.m. f f o r the i r o n path = %d A\n\n\n”,
mmf1);

18 disp(”The f l u x d e n s i t y w i l l be the same i n the a i r
gap as i n the i r on , ”);

19 printf(” Hence m.m. f f o r the a i r gap = %d A\n\n\n”,
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mmf2);

20 printf(” Tota l m.m. f to produce a f l u x o f 0 . 6mWb = %d
A\n\n\n”,mmf);

Scilab code Exa 7.15 Example 15

1 // Chapter 7 , Problem 15 , F i gu r e 7 . 6
2 clc;

3 u0=4*%pi *10^ -7;

4 ur=1;

5 B=0.80; // f l u x d e n s i t y
6 H=750; // f i e l d i n t e n s i t y from B

−H curve
7 l1=25*10^ -2; // l e n g t h o f c a s t s t e e l

c o r e
8 l2=1*10^ -3; // a i r gap
9 A=2*10^ -4; // c r o s s−s e c t i o n a l a r ea
10 N=5000; // no o f t u r n s
11 // f o r c a s t s t e e l c o r e
12 S1=(l1*H)/(B*A);

13 // For the a i r gap :
14 S2=l2/(u0*ur*A);

15 // Tota l r e l u c t a n c e
16 S=S1+S2;

17 phi=B*A;

18 I=(S*phi)/N;

19 printf(” Current i n the c o i l to produce a f l u x
d e n s i t y o f 0 . 8 0T = %f A”,I);
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Chapter 8

Electromagnetism

Scilab code Exa 8.2 Example 2

1 // Chapter 8 , Problem 2
2 clc;

3 B=0.9; // f l u x d e n s i t y
4 I=20; // c u r r e n t
5 l=30*10^ -2; // l e n g t h o f the conduc to r
6 // C a l c u l a t i n g f o r c e when conduc to r i s a t r i g h t a n g l e
7 F=B*I*l;

8 // C a l c u l a t i n g f o r c e when conduc to r i s i n c l i n e d at 30
to the f i e l d

9 F1=B*I*l*sin(%pi/6);

10 printf(” Force when conduc to r i s at r i g h t a n g l e = %f
N\n\n\n”,F);

11 printf(” Force when conduc to r i s i n c l i n e d at 30 to
the f i e l d = %f N”,F1);

Scilab code Exa 8.3 Example 3

1 // Chapter 8 , Problem 3
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2 clc;

3 F=1.92;

4 l=400*10^ -3;

5 B=1.2;

6 I=F/(B*l);

7 printf(” Current = %f A\n\n\n”,I);
8 printf(” I f the c u r r e n t f l o w s downwards , the

d i r e c t i o n o f i t s ”);
9 printf(” magnet i c f i e l d due to the c u r r e n t a l o n e

w i l l be c l o c k w i s e when viewed from above . \ n”);
10 printf(”The l i n e s o f f l u x w i l l r e i n f o r c e ( i . e .

s t r e n g t h e n ) the main magnet i c f i e l d at ”);
11 printf(” the back o f the conduc to r and w i l l be i n

o p p o s i t i o n i n the f r o n t ( i . e . weaken the f i e l d ) . \
n”);

12 disp(” Hence the f o r c e on the conduc to r w i l l be from
back to f r o n t ( i . e . toward the v i e we r ) . ”);

Scilab code Exa 8.4 Example 4

1 // Chapter 8 , Problem 4
2 clc;

3 l=350*10^ -3; // l e n g t h o f
conduc to r

4 I=10; // c u r r e n t
5 r=0.06; // r a d i u s o f p o l e
6 phi =0.5*10^ -3; // f l u x
7 A=%pi*r^2; // a r ea o f p o l e
8 B=phi/A; // c a l c u l a t i n g

f l u x d e n s i t y
9 F=B*I*l; // c a l c u l a t i n g

f o r c e
10 printf(” Force = %f N”,F);
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Scilab code Exa 8.6 Example 6

1 // Chapter 8 , Problem 6
2 clc;

3 B=0.8;

4 l=30*10^ -3;

5 I=50*10^ -3;

6 F=B*I*l;

7 F1=300*F;

8 printf(” For a s i n g l e −turn c o i l , f o r c e on each c o i l
s i d e \n”);

9 printf(” Force = %f N\n\n\n”,F);
10 printf(”When t h e r e a r e 300 t u r n s on the c o i l t h e r e

a r e e f f e c t i v e l y 300 p a r a l l e l c o n d u c t o r s each
c a r r y i n g a c u r r e n t o f 50 mA. \ n”);

11 printf(”Thus the t o t a l f o r c e produced by the c u r r e n t
i s 300 t imes tha t f o r a s i n g l e −turn c o i l . Hence

f o r c e on c o i l s i d e , \ n”);
12 printf(” Force = %f N”,F1);

Scilab code Exa 8.7 Example 7

1 // Chapter 8 , Problem 7
2 clc;

3 Q=1.6*10^ -19; // cha rge i n coulombs
4 v=3*10^7; // v e l o c i t y o f cha rge
5 B=18.5*10^ -6; // f l u x d e n s i t y
6 F=Q*v*B; // C a l c u l a t i n g f o r c e
7 printf(” Force = %f x10 ˆ 17 N”,F*10^17);
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Chapter 9

Electromagnetic induction

Scilab code Exa 9.1 Example 1

1 // Chapter 9 , Problem 1
2 clc;

3 B=1.25; // f l u x d e n s i t y
4 v=4; // conduc to r v e l o c i t y
5 l=300*10^ -3; // conduc to r l e n g t h
6 R=20; // r e s i s t a n c e
7 E=B*l*v; // c a l c u l a t i n g emf
8 I=E/R; // c a l c u l a t i n g c u r r e n t

from ohms law
9 disp(” ( a ) ”);
10 disp(” I f the ends o f the conduc to r a r e open

c i r c u i t e d , no c u r r e n t w i l l f l o w . ”);
11 disp(” ( b ) ”);
12 disp(” I f i t s ends a r e connec t ed to a l oad o f 20ohm

r e s i s t a n c e , then ”);
13 printf(” Current = %f A”,I);

Scilab code Exa 9.2 Example 2
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1 // Chapter 9 , Problem 2
2 clc;

3 E=9; // emf
4 B=0.6; // f l u x d e n s i t y
5 l=75*10^ -3; // l e n g t h o f conduc to r
6 // s i n c e the conductor , the f i e l d and the d i r e c t i o n

o f motion a r e mutua l ly p e r p e n d i c u l a r
7 // c a l c u l a t i n g v e l o c i t y
8 v=E/(B*l);

9 printf(” V e l o c i t y = %f m/ s ”,v);

Scilab code Exa 9.3 Example 3

1 // Chapter 9 , Problem 3
2 clc;

3 v=15; // v e l o c i t y o f conduc to r
4 l=0.02; // l e n g t h o f conduc to r
5 A=2*2*10^ -4; // a r ea o f conduc to r
6 phi =5*10^ -6; // f l u x
7 Q1=%pi/2; // c o n v e r t i n g 90 d e g r e e

i n t o r a d i a n
8 Q2=%pi/3; // c o n v e r t i n g 60 d e g r e e

i n t o r a d i a n
9 Q3=%pi/6; // c o n v e r t i n g 30 d e g r e e

i n t o r a d i a n
10 B=phi/A; // c a l c u l a t i n g f l u x

d e n s i t y
11 E90=B*l*v*sin(Q1); // c a l c u l a t i n g emf
12 E60=B*l*v*sin(Q2);

13 E30=B*l*v*sin(Q3);

14 disp(” ( a ) ”);
15 printf(”E .M. F at 90 =%f V\n\n”,E90 *1000);
16 disp(” ( b ) ”);
17 printf(”E .M. F at 60 =%f V\n\n”,E60 *1000);
18 disp(” ( c ) ”);
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19 printf(”E .M. F at 30 =%f V\n\n”,E30 *1000);

Scilab code Exa 9.4 Example 4

1 // Chapter 9 , Problem 4
2 clc;

3 B=40*10^ -6; // f l u x d e n s i t y
4 l=36; // l e g n t h o f

conduc to r
5 v=(400*1000) /(60*60); // v e l o c i t y o f

conduc to r
6 E=B*l*v; // c a l c u l a t i n g emf
7 printf(”E .M. F = %f V”,E);

Scilab code Exa 9.6 Example 6

1 // Chapter 9 , Problem 6
2 clc;

3 B=1.4; // f l u x d e n s i t y
4 l=12*10^ -2; // l e n g t h
5 N=80; // no o f t u r n s
6 n=1200/60; // r o t a t i o n i n

s e c
7 E1=90; // emf
8 r=(8*10^ -2) /2;

9 Q90=%pi/2;

10 // c a l c u l a t i n g v e l o c i t y
11 v=2*%pi*n*r;

12 // c a l c u l a t i n g maximum emf
13 E=2*N*B*v*l*sin(Q90);

14 // c a l c u l a t i n g v e l o c i t y with emf 90V
15 v=E1/(2*N*B*l*sin(Q90));

16 // c a l c u l a t i n g speed o f c o i l
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17 w=v/r;

18 w1=(w*60) /(2* %pi);

19 disp(” ( a ) ”);
20 printf(”Maximum emf induced = %f V”,E);
21 disp(” ( b ) ”);
22 printf(” Speed o f c o i l i n r ev /min = %d rev /min”,w1);

Scilab code Exa 9.7 Example 7

1 // Chapter 9 , Problem 7
2 clc;

3 N=200; // no o f t u r n s
4 dphi =25*10^ -3; // change i n f l u x
5 dt=50*10^ -3; // change i n t ime
6 E=-N*(dphi/dt); // c a l c u l a t i n g

induced emf
7 printf(” Induced emf E = %d V”,E);

Scilab code Exa 9.8 Example 8

1 // Chapter 9 , Problem 8
2 clc;

3 N=150;

4 // S i n c e the f l u x r e v e r s e s , the f l u x changes from +400
Wb to 400 Wb ,

5 // a t o t a l change o f f l u x o f 800 Wb .
6 dphi =800*10^ -6; // change i n f l u x
7 dt=40*10^ -3; // change i n t ime
8 E=-N*(dphi/dt); // c a l c u l a t i n g

induced emf
9 printf(” Induced emf = %f V”,E);
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Scilab code Exa 9.9 Example 9

1 // Chapter 9 , Problem 9
2 clc;

3 L=12; // i n d u c t a n c e
4 dI=4; // change i n c u r r e n t
5 dt=1; // change i n t ime
6 E=-L*(dI/dt); // c a l c u l a t i n g

induced emf
7 printf(” Induced emf E = %d V”,E);

Scilab code Exa 9.10 Example 10

1 // Chapter 9 , Problem 10
2 clc;

3 E=1.5*10^3; // emf
4 dI=4; // change i n f l u x
5 dt=8*10^ -3; // change i n t ime
6 D=dI/dt;

7 L=E/D;

8 printf(” Induc tance L = %d H”,L);

Scilab code Exa 9.11 Example 11

1 // Chapter 9 , Problem 11
2 clc;

3 L=150*10^ -3;

4 E=40;

5 // s i n c e the c u r r e n t i s r e v e r s e d , dI =6 ( 6 ) =12A

72



6 dI=12;

7 // c a l c u l a t i n g change i n t ime dt
8 dt=(L*dI)/E;

9 printf(”Change i n t ime dt = %f s e c ”,dt);

Scilab code Exa 9.12 Example 12

1 // Chapter 9 , Problem 12
2 clc;

3 L=8; // i n d u c t a n c e
4 I=3; // c u r r e n t i n c o i l
5 W=(1/2)*L*I^2; // c a l c u l a t i n g ene rgy

s t o r e d i n i n d u c t o r
6 printf(” Energy s t o r e d = %d j o u l e s ”,W)

Scilab code Exa 9.13 Example 13

1 // Chapter 9 , Problem 13
2 clc;

3 N=800; // no o f t u r n s
4 phi =5*10^ -3; // f l u x
5 I=4; // c u r r e n t i n

c o i l
6 L=(N*phi)/I; // c a l c u l a t i n g

i n d u c t a n c e
7 printf(” Induc tance o f c o i l = %f H”,L);

Scilab code Exa 9.14 Example 14

1 // Chapter 9 , Problem 14
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2 clc;

3 N=1500; // no o f t u r n s
4 phi =25*10^ -3; // f l u x
5 I=3; // c u r r e n t i n

c o i l
6 dI=3-0; // change i n

c u r r e n t
7 dt =150*10^ -3; // change i n t ime
8 L=(N*phi)/I; // c a l c u l a t i n g

i n d u c t a n c e
9 W=(1/2)*L*I^2; // c a l c u l a t i n g

ene rgy s t o r e d
10 E=-L*(dI/dt); // c a l c u l a t i n g

induced emf
11 disp(” ( a ) ”);
12 printf(” Induc tance = %f H\n\n”,L);
13 disp(” ( b ) ”);
14 printf(” Energy s t o r e d = %f J\n\n”,W);
15 disp(” ( c ) ”);
16 printf(” Induced e .m. f = %d V”,E);

Scilab code Exa 9.15 Example 15

1 // Chapter 9 , Problem 15
2 clc;

3 L=0.60; // i n d u c t a n c e
4 I=1.5; // c u r r e n t i n c o i l
5 phi =90*10^ -6; // f l u x
6 N=(L*I)/phi; // c a l c u l a t i n g no o f

t u r n s
7 printf(”No o f t u r n s = %d t u r n s ”,N);

Scilab code Exa 9.16 Example 16
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1 // Chapter 9 , Problem 16
2 clc

3 N=750 // no o f t u r n s
4 L=3 // i n d u c t a n c e i n

henry
5 I=2 // c u r r e n t i n ampere
6 t=20e-3 // t ime i n m i l i s e c
7 phi=(L*I)/N

8 E=-(N*phi)/t

9 printf(” Flux l i n k i n g the c o i l = %d mWb\n\n”,phi
*1000)

10 printf(” Induced emf = %d V”,E)

Scilab code Exa 9.17 Example 17

1 // Chapter 9 , Problem 17 , F i gu r e 9 . 1 0
2 clc;

3 N=800; // no o f t u r n s
4 I=0.5; // c u r r e n t i n c o i l
5 l=%pi *120*10^ -3; // l e n g t h o f c o i l
6 u0=4*%pi *10^ -7; // p e r m e a b i l i t y o f f r e e

space
7 ur =3000; // r e l a t i v e p e r m e a b i l i t y
8 dI=0.5 -0; // change i n c u r r e n t
9 dt=80*10^ -3; // change i n t ime
10 A=400*10^ -6; // c r o s s s e c t i o n a l a r ea
11 S=l/(u0*ur*A); // c a l c u l a t i n g r e l u c t a n c e
12 L=N^2/S; // c a l c u l a t i n g i n d u c t a n c e
13 E=-L*(dI/dt); // c a l c u l a t i n g induced

emf
14 printf(” S e l f i n d u c t a n c e L = %f H\n\n\n”,L);
15 printf(” Induced emf E = %d V”,E);
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Scilab code Exa 9.18 Example 18

1 // Chapter 9 , Problem 18
2 clc;

3 D=200; // r a t e o f change o f
c u r r e n t w . r . t t ime

4 E=1.5; // induced emf
5 M=E/D; // mutual i n d u c t a n c e
6 printf(” Mutual i n d u c t a n c e M = %f H”,M);

Scilab code Exa 9.19 Example 19

1 // Chapter 9 , Problem 19
2 clc;

3 E=0.72; // induced emf
4 M=0.018; // mutual i n d u c t a n c e
5 D=E/M; // c a l c u l a t i n g r a t e o f

change o f c u r r e n t
6 printf(” Rate o f change o f c u r r e n t = %d A/ s ”, D);

Scilab code Exa 9.20 Example 20

1 // Chapter 9 , Problem 20
2 clc;

3 M=0.2;

4 dI=10-4;

5 dt=10*10^ -3;

6 N=500;

7 E=-M*(dI/dt);

8 dphi=(E*dt)/N;

9 printf(” Induced emf = %d V\n\n\n”,E);
10 printf(”Change o f f l u x = %f mWb”,dphi *1000);

76



Scilab code Exa 9.21 Example 21

1 // Chapter 9 , Problem 21 , F i gu r e 9 . 1 1
2 clc;

3 dI=6-1;

4 dt =200*10^ -3;

5 E=15;

6 Np =1000;

7 Ns=480;

8 M=E/(dI/dt);

9 S=(Np*Ns)/M;

10 Lp=Np^2/S;

11 printf(” Mutual Induc tance = %f H\n\n\n”,M);
12 printf(” Re luc tance = %d A/Wb\n\n\n”,S);
13 printf(” Primary s e l f −i n d u c t a n c e Lp = %f H”,Lp);
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Chapter 10

Electrical measuring
instruments and measurements

Scilab code Exa 10.1 Example 1

1 // Chapter 10 , Problem 1 , f i g u r e 1 0 . 5
2 clc;

3 Ia=40*10^ -3; //maximum p e r m i s s i b l e
c u r r e n t

4 I=50; // t o t a l c i r c u i t c u r r e n t
5 ra=25; // r e s i s t a n c e o f

i n s t rument
6 Is=I-Ia; // c u r r e n t f l o w i n g i n

shunt
7 V=Ia*ra; // v o l t a g e
8 Rs=V/Is; // r e s i s t a n c e i n shunt
9 printf(” Shunt r e s i s t a n c e Rs = %f mil iohm \n\n\n”,Rs

*1000);

10 printf(”A r e s i s t a n c e o f v a l u e 2 0 . 0 2 mil iohm needs to
be connec t ed i n p a r a l l e l with the in s t rument . ”)
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Scilab code Exa 10.2 Example 2

1 // Chapter 10 , Problem 2 , f i g u r e 1 0 . 6
2 clc;

3 I=0.008; // t o t a l c i r c u i t
c u r r e n t

4 ra=10; // r e s i s t a n c e o f
i n s t rument

5 V=100; // t o t a l p . d
6 Va=I*ra; // c a l c u l a t i n g v o l t a g e

a c r o s s moving c o i l i n s t rument
7 Rm=(V-(I*ra))/I; // c a l c u l a t i n g v a l u e o f

m u l t i p l i e r
8 printf(” M u l t i p l i e r Rm = %f K. ohm\n\n\n”,Rm /1000);
9 printf(”A r e s i s t a n c e o f v a l u e 1 2 . 4 9 k ohm needs to

be connec t ed i n s e r i e s with the in s t rument . ”);

Scilab code Exa 10.3 Example 3

1 // Chapter 10 , Problem 3 , f i g u r e 1 0 . 9
2 clc;

3 S=10000; // v o l t m e t e r s e n s i t i v i t y
4 V=100; // t o t a l v o l t a g e
5 fsd =200; // f u l l s c a l e d e f l e c t i o n
6 R1=250; // l oad 1
7 R2=2e6; // l oad 2
8 Rv=S*fsd; // r e s i s t a n c e o f vo l tmete r ,
9 Iv=V/Rv; // c u r r e n t f l o w i n g i n

v o l t m e t e r
10 P=V*Iv; // c a l c u l a t i n g power

d i s s i p a t e d by v o l t m e t e r
11 Ir1=V/R1; // c a l c u l a t i n g c u r r e n t i n

l oad 1
12 Ir2=V/R2; // // c a l c u l a t i n g c u r r e n t i n

l oad 2
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13 P1=V*Ir1; // c a l c u l a t i n g Power
d i s s i p a t e d i n l oad 1

14 P2=V*Ir2; // // c a l c u l a t i n g Power
d i s s i p a t e d i n l oad 2

15 printf(”Power d i s s i p a t e d by v o l t m e t e r = %f mW\n\n\n”
,P*1000);

16 printf(” ( a ) Power d i s s i p a t e d i n l oad 250 ohm = %f W\
n\n\n”,P1);

17 printf(” ( b ) Power d i s s i p a t e d i n l oad 2 M. ohm = %f mW
\n\n\n”,P2 *1000);

Scilab code Exa 10.4 Example 4

1 // Chapter 10 , Problem 4 , f i g u r e 1 0 . 1 0
2 clc;

3 R=500; // l oad r e s i s t a n c e
4 V=10; // supp ly v o l t a g e
5 ra=50; // ammeter r e s i s t a n c e
6 Ie=V/R; // c a l c u l a t i n g expec t ed c u r r e n t
7 Ia=V/(R+ra); // c a l c u l a t i n g a c t u a l c u r r e n t
8 P=Ia^2*ra; // c a l c u l a t i n g power d i s s i p a t e d

i n the ammeter
9 Pl=Ia^2*R; // c a l c u l a t i n g power d i s s i p a t e d

i n l oad r e s i s t o r
10 printf(” ( a ) Expected ammeter r e a d i n g = %f mA\n\n\n”,

Ie *1000);

11 printf(” ( b ) Actua l ammeter r e a d i n g = %f mA\n\n\n”,Ia
*1000);

12 printf(” ( c ) Power d i s s i p a t e d i n the ammeter = %f mW\
n\n\n”,P*1000);

13 printf(” ( d ) Power d i s s i p a t e d i n the l oad r e s i s t o r =
%f mW\n\n\n”,Pl *1000);
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Scilab code Exa 10.5 Example 5

1 // Chapter 10 , Problem 5 , f i g u r e 1 0 . 1 1 , f i g u r e 1 0 . 1 2
2 clc;

3 V=100; // f . s . d o f v o l t m e t e r
4 S=1600; // s e n s i t i v i t y
5 R1=40e3; // r e s i s t o r 1
6 R2=60e3; // r e s i s t o r 2
7 V1=(R1/(R1+R2))*V; // v o l t a g e between A and B
8 R=V*S; // r e s i s t a n c e o f v o l t m e t e r
9 R3=((R1*R)/(R1+R)); // e q u i v a l e n t r e s i s t a n c e o f

p a r a l l e l network
10 V2=(R3/(R2+R3))*V; // v o l t a g e i n d i c a t e d by

v o l t m e t e r
11 printf(” ( a ) Value o f v o l t a g e V1 with the v o l t m e t e r

not connec t ed = %f V\n\n\n”,V1);
12 printf(” ( b ) Vo l tage between A and B = %f V\n\n\n”,V2

);

Scilab code Exa 10.6 Example 6

1 // Chapter 10 , Problem 6 , f i g u r e 1 0 . 1 3
2 clc;

3 I=20; // c u r r e n t f l o w s through a
l oad

4 R=2; // l oad
5 r=0.01; // wattmeter c o i l r e s i s t a n c e
6 P=I^2*R; // power d i s s i p a t e d i n the

l oad
7 Rt=R+r; // t o t a l r e s i s t a n c e
8 P1=I^2*Rt; // wattmeter r e a d i n g
9 printf(” ( a ) Power d i s s i p a t e d i n the l oad = %f W\n\n\

n”,P);
10 printf(” ( b ) Wattmeter r e a d i n g = %f W”,P1);
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Scilab code Exa 10.7 Example 7

1 // Chapter 10 , Problem 7 , f i g u r e 1 0 . 1 7
2 clc;

3 tc = 100e-6; // i n s /cm
4 Vc = 20; // i n V/cm
5 w = 5.2; // i n cm ( width o f one

comple te c y c l e )
6 h = 3.6; // i n cm ( peak−to−peak

h e i g h t o f the d i s p l a y )
7

8 // c a l c u l a t i o n :
9 T = w*tc

10 f = 1/T

11 ptpv = h*Vc

12

13 printf(”\n ( a ) The p e r i o d i c time , T = %. 2 f ms\n”, T

*10^3)

14 printf(”\n ( b ) Frequency , f = %. 2 f kHz\n”,f/1000)
15 printf(”\n ( c ) The peak−to−peak v o l t a g e = %. 0 f V\n”,

ptpv)

Scilab code Exa 10.8 Example 8

1 // Chapter 10 , Problem 8 , f i g u r e 1 0 . 1 8
2 clc;

3 tc = 50e-3; // i n s /cm
4 Vc = 0.2; // i n V/cm
5 w = 3.5; // i n cm ( width o f one

comple te c y c l e )
6 h = 3.4; // i n cm ( peak−to−peak

h e i g h t o f the d i s p l a y )
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7 // c a l c u l a t i o n :
8 T = w*tc

9 f = 1/T

10 ptpv = h*Vc

11 printf(”\n\n ( a ) The p e r i o d i c time , T = %. 2 f ms”,T
*10^3)

12 printf(”\n\n ( b ) Frequency , f = %. 2 f Hz”,f)
13 printf(”\n\n ( c ) The peak−to−peak v o l t a g e = %. 2 f V”,

ptpv)

Scilab code Exa 10.9 Example 9

1 // Chapter 10 , Problem 9 , f i g u r e 1 0 . 1 9
2 clc;

3 tc = 500e-6; // i n s /cm
4 Vc = 5; // i n V/cm
5 w = 4; // i n cm ( width o f one

comple te c y c l e )
6 h = 5; // i n cm ( peak−to−peak

h e i g h t o f the d i s p l a y )
7 // c a l c u l a t i o n :
8 T = w*tc

9 f = 1/T

10 ptpv = h*Vc

11 Amp = ptpv/2

12 Vrms = Amp /(2^0.5)

13 printf(”\n\n ( a ) Frequency , f = %. 0 f Hz”,f)
14 printf(”\n\n ( b ) the peak−to−peak v o l t a g e = %. 0 f V”,

ptpv)

15 printf(”\n\n ( c ) Amplitude = %. 1 f V”,Amp)
16 printf(”\n\n ( d ) r .m. s v o l t a g e = %. 2 f V”,Vrms)

Scilab code Exa 10.10 Example 10
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1 // Chapter 10 , Problem 10 , f i g u r e 1 0 . 2 0
2 clc;

3 tc = 100E-6; // i n s /cm
4 Vc = 2; // i n V/cm
5 w = 5; // i n cm ( width o f one

comple te c y c l e f o r both waveform )
6 h1 = 2; // i n cm ( peak−to−peak

h e i g h t o f the d i s p l a y )
7 h2 = 2.5; // i n cm ( peak−to−peak

h e i g h t o f the d i s p l a y )
8

9 // c a l c u l a t i o n :
10 T = w*tc

11 f = 1/T

12 ptpv1 = h1*Vc

13 Vrms1 = ptpv1 /(2^0.5)

14 ptpv2 = h2*Vc

15 Vrms2 = ptpv2 /(2^0.5)

16 phi = 0.5*360/w

17

18 printf(”\n\n ( a ) Frequency , f = %f kHz”,f/1000)
19 printf(”\n\n ( b1 ) r .m. s v o l t a g e o f 1 s t waveform = %. 2

f V”,Vrms1)
20 printf(”\n\n ( b2 ) r .m. s v o l t a g e o f 2nd waveform = %. 2

f V”,Vrms2)
21 printf(”\n\n ( c ) Phase d i f f e r e n c e = %. 0 f ”,phi)

Scilab code Exa 10.12 Example 12

1 // Chapter 10 , Problem 12 , f i g u r e 1 0 . 3 0
2 clc;

3 rP1 = 3; // r a t i o o f two powers
4 rP2 = 20; // r a t i o o f two powers
5 rP3 = 400; // r a t i o o f two powers
6 rP4 = 1/20; // r a t i o o f two powers
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7 // c a l c u l a t i o n :
8 X1 = 10* log10 (3)

9 X2 = 10* log10 (20)

10 X3 = 10* log10 (400)

11 X4 = 10* log10 (1/20)

12

13 printf(”\n\n ( a ) d e c i b e l power r a t i o f o r power r a t i o
3 = %. 2 f dB ”,X1)

14 printf(”\n\n ( b ) d e c i b e l power r a t i o f o r power r a t i o
20 = %. 1 f dB ”,X2)

15 printf(”\n\n ( c ) d e c i b e l power r a t i o f o r power r a t i o
400 = %. 1 f dB ”,X3)

16 printf(”\n\n ( d ) d e c i b e l power r a t i o f o r power r a t i o
1/20 = %. 1 f dB ”,X4)

Scilab code Exa 10.13 Example 13

1 // Chapter 10 , Problem 13
2 clc;

3 I2=20; // c u r r e n t i n amperes
4 I1=5; // c u r r e n t i n amperes
5 d=20* log10(I2/I1); // i n d e c i b e l
6 printf(” d e c i b e l c u r r e n t r a t i o = %d dB”,d);

Scilab code Exa 10.14 Example 14

1 // Chapter 10 , Problem 14
2 clc;

3 P1=100; // input power
4 P2=6; // ouput power
5 d=10* log10(P2/P1); // d e c i b e l power r a t i o
6 printf(” d e c i b e l power l o s s = %f dB”,d);
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Scilab code Exa 10.15 Example 15

1 // Chapter 10 , Problem 15
2 clc;

3 d=14; // a m p l i f i e r ga in
4 P1=8e-3; // input power
5 P2 =10^(14/10)*P1; // c a l c u l a t i n g output

power u s i n g l o g a r i t h m
6 printf(” Output power = %f mW”,P2 *1000);

Scilab code Exa 10.16 Example 16

1 // Chapter 10 , Problem 16
2 clc;

3 g1=12; // ga in o f s t a g e 1
4 g2=15; // ga in o f s t a g e 2
5 g3=-8; // ga in o f s t a g e 3
6 P=g1+g2+g3; // Power r a t i o
7 P1=10^(P/10); // c a l c u l a t i n g o v e r a l l power ga in
8 printf(” O v e r a l l power ga in ( P2/P1 ) = %f ”,P1);

Scilab code Exa 10.17 Example 17

1 // Chapter 10 , Problem 17
2 clc;

3 V2=4; // output v o l t a g e
4 V=27; // v o l t a g e ga in i n d e c i b e l s
5 V1=V2 /(10^(V/20)); // c a l c u l a t i n g input v o l t a g e

u s i n g l o g a r i t h m
6 printf(” Input v o l t a g e = %f V”,V1);
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Scilab code Exa 10.18 Example 18

1 // Chapter 10 , Problem 18
2 clc;

3 BC=100; // r e s i s t a n c e between p o i n t B
and C

4 DA=400; // r e s i s t a n c e between p o i n t D
and A

5 CD=10; // r e s i s t a n c e between p o i n t C
and D

6 Rx=BC*DA/CD; // c a l c u l a t i n g unknown
r e s i s t a n c e u s i n g b a l a n c e e q u a t i o n

7 printf(”unknown r e s i s t a n c e = %f K ohms”,Rx /1000);

Scilab code Exa 10.19 Example 19

1 // Chapter 10 , Problem 19
2 clc;

3 E1 =1.0186; // emf o f s t andard c e l l
4 I1=400e-3; // b a l a n c e l e n g t h when u s i n g

s tandard c e l l
5 I2=650e-3; // b a l a n c e l e n g t h when u s i n g

dry c e l l
6 E2=E1*(I2/I1); // c a l c u l a t i n g emf o f dry

c e l l
7 printf(” e .m. f o f dry c e l l = %f V”,E2);

Scilab code Exa 10.20 Example 20
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1 // Chapter 10 , Problem 20 , f i g u r e 1 0 . 3 5
2 clc;

3 // r e s i s t a n c e o f c o i l
4 R1=400;

5 R2=400;

6 R3 =5000;

7 // v a l u e o f c a p a c i t a n c e
8 C=7.5e-6;

9 // c a l c u l a t i n g the v a l u e o f i n d u c t a n c e
10 L=R1*R2*C;

11 // c a l c u l a t i n g the v a l u e unknown r e s i s t a n c e
12 r=(R1*R2)/R3;

13 printf(” Induc tance = %f H\n\n\n”,L);
14 printf(” R e s i s t a n c e = %d ohm”,r);

Scilab code Exa 10.21 Example 21

1 // Chapter 10 , Problem 20 , f i g u r e 1 0 . 3 5
2 clc;

3 fr=400e3; // r e s o n a n t f r e q u e n c y
4 Qf=100; //Q f a c t o r
5 C=400e-12; // c a p a c i t a n c e
6 L=((2* %pi*fr)^2*C)^-1; // c a l c u l a t i n g i n d u c t a n c e
7 R=2*%pi*fr*L/Qf; // c a l c u l a t i n g r e s i s t a n c e
8 printf(” ( a ) Induc tance = %f mH\n\n\n”,L*1000);
9 printf(” ( b ) R e s i s t a n c e o f i n d u c t o r = %f ohm”,R);

Scilab code Exa 10.22 Example 22

1 // Chapter 10 , Problem 22
2 clc

3 I=2.5e-3 // c u r r e n t i n amperes
4 R=5000 // r e s i s t a n c e i n ohm
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5 e1=0.4 // e r r o r t o l e r a n c e
6 e2=0.5 // e r r o r t o l e r a n c e
7 V=I*R

8 emax=e1+e2

9 V1=(emax /100)*V

10 printf(”V = %. 1 f V\n accu racy = %. 2 f V\n”,V,V1)

Scilab code Exa 10.23 Example 23

1 // Chapter 10 , Problem 23
2 clc

3 V=36.5 // v o l t a g e
4 V1=50 //max v o l t a g e o f

v o l t a m e t e r
5 I1=10 //max c u r r e n t o f

ammeter
6 I=6.25 // c u r r e n t i n amperes
7 ev=2

8 R=V/I

9 ev1 =(2/100)*V1

10 ev2=ev1 *100/V

11 ei1=(ev/100)*I1

12 ei2=ei1 *100/I

13 eiv=ev2+ei2

14 r=eiv*R/100

15 printf(”Maximum r e l a t i v e e r r o r = %. 2 f p e r c e n t or %. 2
f ohm\n\n”,eiv ,r)

16 printf(” R e s i s t a n c e = %. 2 f ohm”,R)

Scilab code Exa 10.24 Example 24

1 // Chapter 10 , Problem 24
2 clc
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3 R2=100 // r e s i s t a m c e i n ohm
4 R3 =432.5 // r e s i s t a m c e i n ohm
5 R1=1000 // r e s i s t a m c e i n ohm
6 e1=1 // e r r o r o f R1 i n

p e r c e n t
7 e2=0.5 // e r r o r o f R2 i n

p e r c e n t
8 e3=0.2 // e r r o r o f R3 i n

p e r c e n t
9 Rx=R2*R3/R1

10 et=e1+e2+e3

11 et1=et*Rx/100

12 printf(”Unknown r e s i s t a n c e = %. 2 f ohm \n\n”,Rx)
13 printf(”Maximum r e l a t i v e e r r o r = %. 1 f p e r c e n t \n”,et)
14 printf(”Maximum r e l a t i v e e r r o e i n ohm = %. 2 f ohm”,

et1)
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Chapter 12

Transistors

Scilab code Exa 12.2 Example 2

1 // Chapter 12 , Problem 2
2 clc;

3 Ic =100*10^ -3; // e m i t t e r c u r r e n t
4 Ie =102*10^ -3; // c o l l e c t o r c u r r e n t
5 Ib=Ie-Ic; // c a l c u l a t i n g base

c u r r e n t
6 printf(” Value o f base c u r r e n t Ib = %d mA”,Ib *1000);

Scilab code Exa 12.6 Example 6

1 // Chapter 12 , Problem 6
2 clc;

3 hFE =125; //common−e m i t t e r c u r r e n t
ga in

4 Ic=50*10^ -3; // c o l l e c t o r c u r r e n t
5 Ib=Ic/hFE; // c a l c u l a t i n g base

c u r r e n t
6 printf(” Base c u r r e n t Ib = %d microampere ”,Ib *10^6);
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Scilab code Exa 12.9 Example 9

1 // Chapter 12 , Problem 9
2 clc;

3 Id =100*10^ -3; // o p e r a t i n g
d r a i n c u r r e n t

4 dVgs = -0.1; // change i n gate
−s o u r c e v o l t a g e

5 gfs =0.25;

6 dId=dVgs*gfs; // c a l c u l a t i n g
change i n d r a i n c u r r e n t

7 Id1=Id+dId; //new v a l u e o f
d r a i n c u r r e n t

8 disp(” ( a ) ”);
9 printf(”Change i n d r a i n c u r r e n t = %d mA\n\n\n”,dId

*1000);

10 disp(” ( b ) ”);
11 printf(”New v a l u e o f d r a i n c u r r e n t = %d mA”,Id1

*1000);
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Chapter 13

DC circuit theory

Scilab code Exa 13.1 Example 1

1 // Chapter 13 , Problem 1 , F i gu r e 1 3 . 3 ,
2 clc;

3 // branch c u r r e n t s i n f i g u r e 1 3 . 3 ( a )
4 I1=50 -20;

5 I2 =20+15;

6 I3=I1 -120;

7 I4=15-I3;

8 I5=120 -40;

9 disp(” ( a ) from Fig . 1 3 . 3 ( a ) . ”);
10 disp(” For j u n c t i o n B : ”);
11 printf(” I1 = %d A”,I1);
12 disp(” For j u n c t i o n C: ”);
13 printf(” I2 = %d A”,I2);
14 disp(” For j u n c t i o n D: ”);
15 printf(” I3 = %d A”,I3);
16 disp(” For j u n c t i o n E : ”);
17 printf(” I4 = %d A”,I4);
18 disp(” For j u n c t i o n F : ”);
19 printf(” I5 = %d A\n\n\n”,I5);
20 disp(” ( b ) from Fig . 1 3 . 3 ( b ) . ”);
21 printf(” Apply ing K i r c h h o f f s v o l t a g e law and
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moving c l o c k w i s e around the loop , \ n”);
22 printf(” s t a r t i n g at p o i n t A, we get , \ n”);
23 // from f i g u r e 1 3 . 3 ( b )
24 I=2;

25 E=I*(2+2.5+1.5+1) -(3+6-4);

26 printf(” emf E = %d V”,E);

Scilab code Exa 13.2 Example 2

1 // Chapter 13 , Problem 2 , F i gu r e 1 3 . 4
2 clc;

3 A=[6 4;4 5];

4 B=[4;2];

5 X=A\B;

6 I1=X(1,1); // I1 and I2 i s a branch
c u r r e n t

7 I2=X(2,1);

8 disp(”From f i g u r e 1 3 . 5 ”);
9 disp(” Using K i r c h h o f f s c u r r e n t law and l a b e l i n g

the c u r r e n t d i r e c t i o n s on the c i r c u i t ”);
10 disp(” Div ide the c i r c u i t i n t o two l o o p s and apply

K i r c h h o f f s v o l t a g e law to each . ”);
11 printf(”we ge t \n 6 I1 + 4 I2 = 4 \n 4 I1 + 5 I2 =2\n\n”

);

12 printf(” By s o l v i n g both eq ua t i on s , we g e t \n”);
13 printf(” I1 = %. 3 f A\n”,I1);
14 printf(” I2 = %. 3 f A\n”,I2);
15 printf(” I1+I2 = %. 3 f A”,I1+I2);

Scilab code Exa 13.3 Example 3

1 // Chapter 13 , Problem 3 , F i gu r e 1 3 . 7
2 clc;
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3 A=[0.5 2;-5 7];

4 B=[16;12];

5 X=A\B;

6 I1=X(1,1); // I1 and I2 i s a branch
c u r r e n t

7 I2=X(2,1);

8 disp(”From f i g u r e 1 3 . 8 ”);
9 disp(”The network i s d i v i d e d i n t o two l o o p s ”);
10 printf(” Apply ing K i r c h h o f f s v o l t a g e law to both

l o o p s g i v e s , ”);
11 printf(” 16 = 0 . 5 I1 + 2 I2 \n12 = 5I1 + 7 I2 \n\n\n”)

;

12 printf(” S o l v i n g t h e s e e q u a t i o n we get , \ n”);
13 printf(” I1 = %. 2 f A\n”,I1);
14 printf(” I2 = %. 2 f A\n”,I2);
15 printf(” Current f l o w i n g i n R3 = %. 2 f A”,I1 -I2);

Scilab code Exa 13.4 Example 4

1 // Chapter 13 , Problem 4 , F i gu r e 1 3 . 9
2 clc;

3 I=8; // t o t a l c u r r e n t
4 A=[13 -11;16 32];

5 B=[54;112];

6 X=A\B;

7 I1=X(1,1) // I1 and I2 i s a branch
c u r r e n t

8 I2=X(2,1);

9 disp(” from f i g u r e 1 3 . 1 0 ”);
10 printf(” Apply ing K i r c h h o f f s v o l t a g e law to l oop 1

and 2 , we g e t ”);
11 printf(” 13 I1 11 I2 = 54\n 16 I1 + 32 I2 = 112\n\n\n

”);
12 printf(” S o l v i n g the above s i m u l t a n e o u s eq ua t i on s , we

g e t \n”);
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13 printf(” I1 = %d A\n”,I1);
14 printf(” I2 = %d A\n”,I2);
15 printf(” I−I 1 = %d A\n”,I-I1);
16 printf(” I1−I 2 = %d A\n”,I1 -I2);
17 printf(” I−I 1+I2 = %d A\n\n\n”,I-I1+I2);
18 printf(” Ther e f o r e , \ n”);
19 printf(” Current f l o w i n g i n the 2ohm r e s i s t o r = %f A\

n”,I1);
20 printf(” Current f l o w i n g i n the 14ohm r e s i s t o r = %f A

\n”,I-I1);
21 printf(” Current f l o w i n g i n the 32ohm r e s i s t o r = %f A

\n”,I2);
22 printf(” Current f l o w i n g i n the 11ohm r e s i s t o r = %f A

\n”,I1 -I2);
23 printf(” Current f l o w i n g i n the 3ohm r e s i s t o r = %f A\

n”,I-I1+I2);

Scilab code Exa 13.5 Example 5

1 // Chapter 13 , Problem 5 , f i g u r e 1 3 . 1 6
2 clc;

3 E1=4; // e .m. f s o u r c e 1
4 E2=2; // e .m. f s o u r c e 2
5 R=4 // r e s i s t o r
6 r1=2; // i n t e r n a l r e s i s t a n c e 1
7 r2=1; // i n t e r n a l r e s i s t a n c e 2
8 Rr2=(R*r2)/(R+r2); // e q u i v a l e n t r e s i s t a n c e
9 // c a l c u l a t i n g I2 , I3 , I4 , I5 , I 6 by u s i n g c u r r e n t

d i v i s i o n fo rmu la
10 I1=E1/(r1+Rr2);

11 I2=(r2/(R+r2))*I1;

12 I3=(R/(R+r2))*I1;

13 Rr1=(R*r1)/(R+r1);

14 I4=E2/(Rr1+r2);

15 I5=(r1/(R+r1))*I4;
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16 I6=(R/(R+r1))*I4;

17 printf(”Redraw the o r i g i n a l c i r c u i t with sourceE2
removed , be ing r e p l a c e d by r2 only , as shown i n
Fig . 1 3 . 1 7 ( a ) \n\n”);

18 printf(”From the e q u i v a l e n t c i r c u i t o f Fig . 1 3 . 1 7 ( a )
and ( b ) ,\n”);

19 printf(” I1 = %. 3 f A\n”,I1);
20 printf(” I2 = %. 3 f A\n”,I2);
21 printf(” I3 = %. 3 f A\n\n\n”,I3);
22 printf(”Redraw the o r i g i n a l c i r c u i t with sourceE1

removed , be ing r e p l a c e d by r1 only , as shown i n
Fig . 1 3 . 1 8 ( a ) \n\n”);

23 printf(”From the e q u i v a l e n t c i r c u i t o f Fig . 1 3 . 1 8 ( a )
and ( b ) \n”)

24 printf(” I4 = %. 3 f A\n”,I4);
25 printf(” I5 = %. 3 f A\n”,I5);
26 printf(” I6 = %. 3 f A\n\n”,I6);
27 printf(” Super impose Fig . 1 3 . 1 8 ( a ) on to Fig . 1 3 . 1 7 ( a

) as shown i n Fig . 1 3 . 1 9\ n\n”);
28 printf(” R e s u l t a n t c u r r e n t f l o w i n g through s o u r c e 1 =

%. 3 f A ( d i s c h a r g i n g ) \n”,I1 -I6);
29 printf(” R e s u l t a n t c u r r e n t f l o w i n g through s o u r c e 2 =

%. 3 f A ( c h a r g i n g ) \n”,I4 -I3);
30 printf(” R e s u l t a n t c u r r e n t f l o w i n g through r e s i s t o r R

= %. 4 f A\n\n”,I2+I5);
31 printf(”The r e s u l t a n t c u r r e n t s with t h e i r d i r e c t i o n s

a r e shown i n Fig . 1 3 . 2 0 ”);

Scilab code Exa 13.6 Example 6

1 // Chapter 13 , Problem 6 , f i g u r e 1 3 . 2 1
2 clc;

3 E1=8; // e .m. f s o u r c e 1
4 E2=3; // e .m. f s o u r c e 2
5 R=18 // r e s i s t o r
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6 r1=3; // i n t e r n a l r e s i s t a n c e 1
7 r2=2; // i n t e r n a l r e s i s t a n c e 2
8 Rr2=(R*r2)/(R+r2); // e q u i v a l e n t r e s i s t a n c e
9 // c a l c u l a t i n g I2 , I3 , I4 , I5 , I 6 by u s i n g c u r r e n t

d i v i s i o n fo rmu la
10 I1=E1/(r1+Rr2);

11 I3=(r2/(R+r2))*I1;

12 I2=(R/(R+r2))*I1;

13 Rr1=(R*r1)/(R+r1);

14 I4=E2/(Rr1+r2);

15 I6=(r1/(R+r1))*I4;

16 I5=(R/(R+r1))*I4;

17 I36=I3 -I6;

18 V=I36*R;

19 printf(”Redraw the o r i g i n a l c i r c u i t with s o u r c e E2
removed , be ing r e p l a c e d by r2 only , as shown i n
Fig . 1 3 . 2 2 ( a ) \n\n”);

20 printf(”From the e q u i v a l e n t c i r c u i t o f Fig . 1 3 . 2 2 ( a )
and ( b ) ,\n”);

21 printf(” I1 = %. 3 f A\n”,I1);
22 printf(” I2 = %. 3 f A\n”,I2);
23 printf(” I3 = %. 3 f A\n\n\n”,I3);
24 printf(”Redraw the o r i g i n a l c i r c u i t with sourceE1

removed , be ing r e p l a c e d by r1 only , as shown i n
Fig . 1 3 . 2 3 ( a ) \n\n”);

25 printf(”From the e q u i v a l e n t c i r c u i t o f Fig . 1 3 . 2 3 ( a )
and ( b ) \n”)

26 printf(” I4 = %. 3 f A\n”,I4);
27 printf(” I5 = %. 3 f A\n”,I5);
28 printf(” I6 = %. 3 f A\n\n”,I6);
29 printf(” Super impose Fig . 1 3 . 2 3 ( a ) on to Fig . 1 3 . 2 2 ( a

) as shown i n Fig . 1 3 . 2 4\ n\n”);
30 printf(” R e s u l t a n t c u r r e n t f l o w i n g through 18 ohm

r e s i s t o r = %. 3 f A\n”,I36);
31 printf(”P . d . a c r o s s the 18ohm r e s i s t o r = %. 3 f V\n”,V

);

32 printf(” R e s u l t a n t c u r r e n t f l o w i n g i n the 8V b a t t e r y
= %. 3 f A ( d i s c h a r g i n g ) \n”,I1+I5);
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33 printf(” R e s u l t a n t c u r r e n t f l o w i n g i n the 3V b a t t e r y
= %. 3 f A( c h a r g i n g ) \n\n”,I2+I4);

34 printf(”The r e s u l t a n t c u r r e n t s with t h e i r d i r e c t i o n s
a r e shown i n Fig . 1 3 . 2 4 ”);

Scilab code Exa 13.7 Example 7

1 // Chapter 13 , Problem 7 , f i g u r e 1 3 . 3 7
2 clc;

3 E1=10; // e .m. f s o u r c e 1
4 R1=2; // r e s i s t o r 1
5 R3=5; // r e s i s t o r 2
6 R2=8; // r e s i s t o r 3
7 R=10; // r e s i s t o r 4
8 I1=E1/(R1+R2);

9 V2=I1*R2;

10 r=R3+((R1*R2)/(R1+R2));

11 I=V2/(R+r);

12 printf(” ( i ) The 10 r e s i s t a n c e i s removed from the
c i r c u i t as shown i n Fig . 1 3 . 3 8 ( a ) \n\n”);

13 printf(” ( i i ) There i s no c u r r e n t f l o w i n g i n the 5
r e s i s t o r and c u r r e n t I1 i s g i v e n by\n”);

14 printf(” I1 = %. 3 f A\n”,I1);
15 printf(”P . d a c r o s s R2 i s g i v e n by\n E = %. 3 f V\n\n”,

V2);

16 printf(” ( i i i ) Removing the s o u r c e o f e .m. f . g i v e s
the c i r c u i t o f Fig . 1 3 . 3 8 ( b ) R e s i s t a n c e , \ n”);

17 printf(” r = %. 3 f ohm\n\n”,r);
18 printf(” ( i v ) The e q u i v a l e n t T h v e n i n s c i r c u i t i s

shown i n Fig . 1 3 . 3 8 ( c ) ”);
19 printf(” Hence the c u r r e n t f l o w i n g i n the 10 r e s i s t o r

o f Fig . 1 3 . 3 7 i s \n”);
20 printf(” I = %. 3 f A”,I);
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Scilab code Exa 13.8 Example 8

1 // Chapter 13 , Problem 8 , f i g u r e 1 3 . 3 9
2 clc;

3 E1=12; // e .m. f s o u r c e
4 R1=1; // r e s i s t a n c e i n ohm
5 R3=4; // r e s i s t a n c e i n ohm
6 R2=5; // r e s i s t a n c e i n ohm
7 R=0.8; // r e s i s t a n c e i n ohm
8 I1=E1/(R1+R2+R3); // c u r r e n t i n amperes
9 V1=R3*I1;

10 Req=R1+R2; // e q u i v a l e n t
r e s i s t a n c e

11 r=(R3*Req)/(R3+Req); //
e q u i v a l e n t r e s i s t a n c e

12 I=V1/(r+R);

13 printf(” ( i ) The 0 . 8 ohm r e s i s t o r i s removed from the
c i r c u i t as shown i n Fig . 1 3 . 4 0 ( a ) . \ n\n”);

14 printf(” ( i i ) Current I1 = %f A \n P . d . a c r o s s 4ohm
r e s i s t o r = %f V\n\n\n”,I1 ,V1);

15 printf(” ( i i i ) Removing the s o u r c e o f e .m. f . g i v e s
the c i r c u i t s h o w n i n Fig . 1 3 . 4 0 ( b ) . The e q u i v a l e n t

c i r c u i t o f Fig . 1 3 . 4 0 ( b ) i s shown i n Fig . 1 3 . 4 0 ( c
) , from which , r e s i s t a n c e \n”);

16 printf(” r = %f ohm \n\n”,r);
17 printf(” ( i v ) The e q u i v a l e n t T h v e n i n s c i r c u i t i s

shown i n Fig . 1 3 . 4 0 ( d ) , from which , c u r r e n t \n”);
18 printf(” Current i n the 0 . 8 ohm r e s i s t o r I = %f A”,I);

Scilab code Exa 13.9 Example 9

1 // Chapter 13 , Problem 9 , f i g u r e 1 3 . 4 1
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2 clc;

3 E1=4; // e .m. f s o u r c e 1
4 E2=2; // e .m. f s o u r c e 2
5 r1=2; // r e s i s t a n c e i n ohm
6 r2=1; // r e s i s t a n c e i n ohm
7 R=4; // r e s i s t a n c e i n ohm
8 I1=(E1-E2)/(r1+r2); // c u r r e n t i n amperes
9 E=E1 -(I1*r1);

10 r=(r1*r2)/(r1+r2);

11 I=E/(r+R);

12 P=I^2*R; // power d i s s i p a t e d
i n watt

13 printf(” ( i ) The 4ohm r e s i s t o r i s removed from the
c i r c u i t as shown i n Fig . 1 3 . 4 2 ( a ) \n\n”);

14 printf(” ( i i ) Current I1 = %f A \n P . d a c r o s s AB = %f
V\n\n”,I1 ,E);

15 printf(” ( i i i ) Removing the s o u r c e s o f e .m. f . g i v e s
the c i r c u i t shown i n Fig . 1 3 . 4 2 ( b ) , from which ,
r e s i s t a n c e \n r = %f ohm\n\n”,r);

16 printf(” ( i v ) The e q u i v a l e n t T h v e n i n s c i r c u i t i s
shown i n Fig . 1 3 . 4 2 ( c ) , from which , cu r r en t , \ n I
= %f A\n\n”,I);

17 printf(”Power d i s s i p a t e d i n the 4 r e s i s t o r , \nP = %f
W”,P);

Scilab code Exa 13.10 Example 10

1 // Chapter 13 , Problem 10 , f i g u r e 1 3 . 4 3
2 clc;

3 E1=4; // e .m. f s o u r c e 1
4 E2=12; // e .m. f s o u r c e 1
5 r1=0.5; // r e s i s t a n c e i n ohm
6 r2=2; // r e s i s t a n c e i n ohm
7 R3=5; // r e s i s t a n c e i n ohm
8 I1=(E1 -(-E2))/(r1+r2); // c u r r e n t i n ampere
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9 E=E1 -(I1*r1); //p . d i n v o l t s
10 r=(r1*r2)/(r1+r2); // r e s i s t a n c e i n ohm
11 I=E/(r+R3);

12 V=I*R3;

13 Ia=(E1-V)/r1;

14 Ib=(E2+V)/r2;

15 printf(” ( i ) The 5ohm r e s i s t a n c e i s removed from the
c i r c u i t as shown i n Fig . 1 3 . 4 4 ( a ) \n\n”);

16 printf(” ( i i ) Current I1 = %f A \n P . d a c r o s s AB = %f
V\n\n”,I1 ,E);

17 printf(” ( i i i ) Removing the s o u r c e s o f e .m. f . g i v e s
the c i r c u i t shown i n Fig . 1 3 . 4 4 ( b ) , from which ,
r e s i s t a n c e \n r = %f ohm\n\n”,r);

18 printf(” ( i v ) The e q u i v a l e n t T h v e n i n s c i r c u i t i s
shown i n Fig . 1 3 . 4 4 ( c ) , from which , cu r r en t , \ n I
= %f A\n\n”,I);

19 printf(”From S e c t i o n 1 3 . 4 ( i i i ) , Hence c u r r e n t \n Ia
= %f A\n”,Ia);

20 printf(”From Fig . 1 3 . 4 4 ( d ) , Hence c u r r e n t \n Ib = %f
A”,Ib);

Scilab code Exa 13.13 Example 13

1 // Chapter 13 , Problem 13 , f i g u r e 1 3 . 5 4
2 clc;

3 E=10; // e .m. f s o u r c e 1
4 R1=2; // r e s i s t a n c e i n ohm
5 R2=8; // r e s i s t a n c e i n ohm
6 R3=5; // r e s i s t a n c e i n ohm
7 R4=10; // r e s i s t a n c e i n ohm
8 Isc=E/R1; // shor t−c i r c u i t

c u r r e n t i n ampere
9 r=(R1*R2)/(R1+R2);

10 I=(r/(r+R3+R4))*Isc;

11 printf(” ( i ) The branch c o n t a i n i n g the 10 r e s i s t a n c e
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i s sho r t−c i r c u i t e d as shown i n Fig . 1 3 . 5 5 ( a ) \n\n”
);

12 printf(” ( i i ) Fig . 1 3 . 5 5 ( b ) i s e q u i v a l e n t to Fig .
1 3 . 5 5 ( a ) . \ n I s c = %f A\n\n”,Isc);

13 printf(” ( i i i ) I f the 10V s o u r c e o f e .m. f . i s removed
from Fig . 1 3 . 5 5 ( a ) the r e s i s t a n c e looking −
i n at a break made between A and B i s g i v e n by

: \ n”);
14 printf(” r = %f ohm\n\n”,r);
15 printf(” ( i v ) From the Norton e q u i v a l e n t network

shown i n Fig . 1 3 . 5 5 ( c ) the c u r r e n t i n the 10
r e s i s t a n c e , by c u r r e n t d i v i s i o n , i s g i v e n by : \ n”)
;

16 printf(” I = %f A”,I);

Scilab code Exa 13.14 Example 14

1 // Chapter 13 , Problem 14 , f i g u r e 1 3 . 5 6
2 clc;

3 E1=4; // e .m. f s o u r c e 1
4 E2=2; // e .m. f s o u r c e 2
5 R1=2; // r e s i s t a n c e i n ohm
6 R2=1; // r e s i s t a n c e i n ohm
7 R3=4; // r e s i s t a n c e i n ohm
8 I1=E1/R1; // c u r r e n t i n ampere
9 I2=E2/R2; // c u r r e n t i n ampere
10 Isc=I1+I2; // shor t−c i r c u i t c u r r e n t
11 r=(R1*R2)/(R1+R2);

12 I=(r/(r+R3))*Isc;

13 printf(” ( i ) The 4ohm branch i s sho r t−c i r c u i t e d as
shown i n Fig . 1 3 . 5 7 ( a ) ”);

14 printf(” ( i i ) From Fig . 1 3 . 5 7 ( a ) ,\n I s c = %f A\n\n”,
Isc);

15 printf(” ( i i i ) I f the s o u r c e s o f e .m. f . a r e removed
the r e s i s t a n c e looking − i n at a break made
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between A and B i s g i v e n by : \ n”);
16 printf(” r = %f ohm\n\n”,r);
17 printf(” ( i v ) From the Norton e q u i v a l e n t network

shown i n F i g . 1 3 . 5 6 ( b ) the c u r r e n t i n the 4ohm
r e s i s t a n c e i s g i v e n by : \ n”);

18 printf(” I = %f A”,I);

Scilab code Exa 13.15 Example 15

1 // Chapter 13 , Problem 15 , f i g u r e 1 3 . 5 8
2 clc;

3 E1=4; // e .m. f s o u r c e 1
4 E2=12; // e .m. f s o u r c e 2
5 R1=0.5; // r e s i s t a n c e i n ohm
6 R2=2; // r e s i s t a n c e i n ohm
7 R3=5; // r e s i s t a n c e i n ohm
8 I1=E1/R1; // c u r r e n t i n ampere
9 I2=E2/R2; // c u r r e n t i n ampere
10 Isc=I1 -I2; // shor t−c i r c u i t c u r r e n t
11 r=(R1*R2)/(R1+R2);

12 I=(r/(r+R3))*Isc;

13 printf(” ( i ) The 5ohm branch i s sho r t−c i r c u i t e d as
shown i n Fig . 1 3 . 5 9 ( a ) \n\n”);

14 printf(” ( i i ) From Fig . 1 3 . 5 9 ( a ) ,\n I s c = %f A\n\n”,
Isc);

15 printf(” ( i i i ) I f each s o u r c e o f e .m. f . i s removed
the r e s i s t a n c e looking − i n at a break made
between A and B i s g i v e n by : \ n”);

16 printf(” r = %f ohm\n\n”,r);
17 printf(” ( i v ) From the Norton e q u i v a l e n t network

shown i n Fig . 1 3 . 5 9 ( b ) the c u r r e n t i n the 5
r e s i s t a n c e i s g i v e n by : \ n”);

18 printf(” I = %f A”,I);
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Scilab code Exa 13.16 Example 16

1 // Chapter 13 , Problem 16 , f i g u r e 1 3 . 6 0
2 clc;

3 E1=24; // e .m. f s o u r c e 1
4 R1=3; // r e s i s t a n c e i n ohm
5 R2 =1.66; // r e s i s t a n c e i n ohm
6 R3=10; // r e s i s t a n c e i n ohm
7 R4=5; // r e s i s t a n c e i n ohm
8 R5=20; // r e s i s t a n c e i n ohm
9 Isc=E1/R4; // shor t−c i r c u i t c u r r e n t
10 r=(R3*R4)/(R4+R3);

11 I=(r/(r+R2+R1))*Isc;

12 printf(” ( i ) The branch c o n t a i n i n g the 3ohm
r e s i s t a n c e i s s h o r t c i r c u i t e d as shown i n Fig .
1 3 . 6 1 ( a ) \n\n”);

13 printf(” ( i i ) From the e q u i v a l e n t c i r c u i t shownin Fig
. 1 3 . 6 1 ( b ) , \ n I s c = %f A\n\n”,Isc);

14 printf(” ( i i i ) I f the 24V s o u r c e o f e .m. f . i s removed
the r e s i s t a n c e looking − i n at a break made

betweenA and B i s o b t a i n e d from Fig . 1 3 . 6 1 ( c ) and
i t s e q u i v a l e n t c i r c u i t shown i n Fig . 1 3 . 6 1 ( d )

and i s g i v e n by : \ n”);
15 printf(” r = %f ohm\n\n”,r);
16 printf(” ( i v ) From the Norton e q u i v a l e n t network

shown i n Fig . 1 3 . 6 1 ( e ) the c u r r e n t i n the 3ohm
r e s i s t a n c e i s g i v e n by : \n”);

17 printf(” I = %. 1 f A\n\n”,I);

Scilab code Exa 13.17 Example 17

1 // Chapter 13 , Problem 17 , F i gu r e 1 3 . 6 2
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2 clc;

3 I1=15 // c u r r e n t s o u r c e
i n ampere

4 R1=6; // r e s i s t a n c e i n ohm
5 R2=4; // r e s i s t a n c e i n

ohm
6 R3=2; // r e s i s t a n c e i n

ohm
7 R4=8; // r e s i s t a n c e i n

ohm
8 R5=7; // r e s i s t a n c e i n

ohm
9 Isc=(R1/(R1+R2))*I1; // shor t−c i r c u i t

c u r r e n t
10 R12=R1+R2;

11 R45=R4+R5;

12 r=(R12*R45)/(R12+R45);

13 I=(R1/(R1+R3))*Isc;

14 printf(” ( i ) The 2ohm r e s i s t a n c e branch i s sho r t−
c i r c u i t e d as shown i n Fig . 1 3 . 6 3 ( a ) \n\n”);

15 printf(” ( i i ) Fig . 1 3 . 6 3 ( b ) i s e q u i v a l e n t to Fig .
1 3 . 6 3 ( a ) . \ n”);

16 printf(” Hence I s c = %f A\n\n”,Isc);
17 printf(” ( i i i ) I f the 15A c u r r e n t s o u r c e i s r e p l a c e d

by an o p e n c i r c u i t then from Fig . 1 3 . 6 3 ( c ) , ”);
18 printf(” the r e s i s t a n c e looking − i n at a break

made between A and B i s g i v e n by (6+4)ohm i n
p a r a l l e l with (8+7)ohm , i . e . \ n r = %f ohm\n\n”,r)
;

19 printf(” ( i v ) From the Norton e q u i v a l e n t network
shown i n Fig . 1 3 . 6 3 ( d ) the c u r r e n t i n the 2ohm
r e s i s t a n c e i s g i v e n by : \n”);

20 printf(” I = %f A”,I);

Scilab code Exa 13.19 Example 19
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1 // Chapter 13 , Problem 19 , f i g u r e 1 3 . 7 0
2 clc;

3 Isc =4; // shor t−c i r c u i t c u r r e n t
4 r=3; // r e s i s t a n c e i n ohm
5 E=Isc*r; // open−c i r c u i t v o l t a g e
6 printf(”The open−c i r c u i t v o l t a g e E a c r o s s t e r m i n a l s

AB i n Fig . 1 3 . 7 0 i s g i v e n by : \ n E = %d V\n\n”,E);
7 printf(” Hence the e q u i v a l e n t T h v e n i n c i r c u i t i s as

shown i n Fig . 1 3 . 7 1 ”);

Scilab code Exa 13.20 Example 20

1 // Chapter 13 , Problem 20 , f i g u r e 1 3 . 7 2
2 clc;

3 E1=12; // e .m. f s o u r c e 1
4 E2=24; // e .m. f s o u r c e 2
5 r1=3; // r e s i s t a n c e i n

ohm
6 r2=2; // r e s i s t a n c e i n

ohm
7 R=1.8; // r e s i s t a n c e i n

ohm
8 Isc1=E1/r1; // shor t−c i r c u i t

c u r r e n t
9 Isc2=E2/r2; // shor t−

c i r c u i t c u r r e n t
10 Isc=Isc1+Isc2; // shor t−

c i r c u i t c u r r e n t
11 r=(r1*r2)/(r1+r2);

12 E=Isc*r;

13 I=(E/(r+R));

14 printf(” For the branch c o n t a i n i n g the 12V source ,
c o n v e r t i n g to a Norton e q u i v a l e n t c i r c u i t g i v e s \
n I s c 1 = %d A\n”,Isc1);

15 printf(” For the branch c o n t a i n i n g the 24V source ,
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c o n v e r t i n g to a Norton e q u i v a l e n t c i r c u i t g i v e s \
n I s c 2 = %d A\n\n”,Isc2);

16 printf(”Thus Fig . 1 3 . 7 3 ( a ) shows a network
e q u i v a l e n t to Fig . 1 3 . 7 2 ”);

17 printf(”From Fig . 1 3 . 7 3 ( a ) the t o t a l sho r t−c i r c u i t
c u r r e n t and the t o t a l r e s i s t a n c e i s g i v e n by\n”);

18 printf(” I s c = %f A\n r = %f ohm\n Thus Fig . 1 3 . 7 3 ( a )
s i m p l i f i e s to Fig . 1 3 . 7 3 ( b ) . ”,Isc ,r);

19 printf(”The open−c i r c u i t v o l t a g e a c r o s s AB o f Fig .
1 3 . 7 3 ( b ) ,\n E = %f V\n”,E);

20 printf(” Hence the T h v e n i n e q u i v a l e n t c i r c u i t i s as
shown i n Fig . 1 3 . 7 3 ( c ) . ”);

21 printf(”When the 1 . 8 r e s i s t a n c e i s connec t ed
b e t w e e n t e r m i n a l s A and B o f Fig . 1 3 . 7 3 ( c ) the
c u r r e n t I f l o w i n g i s g i v e n by\n I = %f A”,I);

Scilab code Exa 13.21 Example 21

1 // Chapter 13 , Problem 21 , f i g u r e 1 3 . 7 4
2 clc;

3 E1=10; // e .m. f s o u r c e 1
4 r1 =2000; // r e s i s t a n c e i n

ohm
5 E2=6; // e .m. f s o u r c e 2
6 r2 =3000; // r e s i s t a n c e i n

ohm
7 I1=1*10^ -3; // c u r r e n t i n

ampere
8 R1=600; // r e s i s t a n c e

i n ohm
9 R2=200; // r e s i s t a n c e i n

ohm
10 Isc1=E1/r1; // shor t−c i r c u i t

c u r r e n t
11 Isc2=E2/r2; // shor t−c i r c u i t
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c u r r e n t
12 Isc=Isc1+Isc2; // shor t−

c i r c u i t c u r r e n t
13 R=(r1*r2)/(r1+r2);

14 Vcd=Isc*R;

15 Vef=I1*R1;

16 E=Vcd -Vef;

17 r=(R+R1);

18 I=E/(r+R2);

19 printf(” For the branche s c o n t a i n i n g the 10V
sourceand 6V source , c o n v e r t i n g to a Norton
e q u i v a l e n t network r e s p e c t i v e l y g i v e s \n”);

20 printf(” I s c 1 = %f mA\ n I s c 2 = %f mA\n\n”,Isc1 *1000,
Isc2 *1000);

21 printf(”Thus the network o f Fig . 1 3 . 7 4 c o n v e r t s to
Fig . 1 3 . 7 5 ( a ) . \ n\n”);

22 printf(” Combining the 5mA and 2mA c u r r e n t s o u r c e s
g i v e s the e q u i v a l e n t network o f Fig . 1 3 . 7 5 ( b ) \n”)
;

23 printf(” where the shor t−c i r c u i t c u r r e n t f o r the
o r i g i n a l two branche s c o n s i d e r e d i s 7mA and the
r e s i s t a n c e i s \n = %f ohm\n\n”,R);

24 printf(”The open−c i r c u i t v o l t a g e a c r o s s CD i s \n =
%f V\n”,Vcd);

25 printf(”The open−c i r c u i t v o l t a g e a c r o s s EF i s \n = %f
V\n\n Thus Fig . 1 3 . 7 5 ( b ) c o n v e r t s to Fig . 1 3 . 7 5 (

c ) . ”,Vef);
26 printf(” Combining the two T h v e n i n c i r c u i t s g i v e s \n

E = %f V\n r = %f ohm”,E,r);
27 printf(”\n\nHence the c u r r e n t I f l o w i n g i n a 200 ohm

r e s i s t a n c e connec t ed between A and B i s g i v e n by
\n”);

28 printf(” I = %f mA”,I*1000);
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Figure 13.1: Example 22

110



Scilab code Exa 13.22 Example 22

1 // Chapter 13 , Problem 22 , f i g u r e 1 3 . 8 2
2 clc;

3 E=6; // i n v o l t
4 r=2.5; // i n ohm
5

6 // d e f i n i n g a f u n c t i o n
7 function a = myfunction ( c,d,e)

8 b = c/(d+e);

9 a=b^2*e;

10 endfunction

11

12

13 for Rl =0:0.5:5

14 P=myfunction(E,r,Rl)

15 x=linspace (0,7,12);

16 y=linspace (0,5,12);

17 plot(Rl,P,” . ”);
18 xtitle(” Rl vs P”,” Rl (ohm) ”,”Power ( watt ) ”);
19 end

20

21 printf(”A graph o f RL a g a i n s t P i s shown\n”);
22 printf(” i . e . maximum power o c c u r s when RL = R, which

i s what the maximum power t r a n s f e r theorem
s t a t e s . ”);

Scilab code Exa 13.23 Example 23

1 // Chapter 13 , Problem 23 , f i g u r e 1 3 . 8 3
2 clc;

3 E=30; // e .m. f s o u r c e
4 r=1.5; // r e s i s t a n c e i n ohm
5 Rl=r;

6 I=E/(r+Rl); // c u r r e n t i n
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ampere
7 P=I^2*Rl; // power i n watt
8 printf(”The c i r c u i t diagram i s shown i n Fig . 1 3 . 8 4 . \

n\n”);
9 printf(”From the maximum power t r a n s f e r theorem , f o r

maximum power d i s s i p a t i o n , RL =r \n\n”);
10 printf(”maximum power d i s s i p a t e d = %f W”,P);

Scilab code Exa 13.24 Example 24

1 // Chapter 13 , Problem 24 , f i g u r e 1 3 . 8 5
2 clc;

3 R1=3; // r e s i s t a n c e
i n ohm

4 R2=12; //
r e s i s t a n c e i n ohm

5 E=15; // e .m. f
s o u r c e

6 E1=(R2/(R1+R2))*E; //p . d i n
v o l t s

7 r=(R1*R2)/(R1+R2); //
r e s i s t a n c e i n ohm

8 Rl=r

9 I=E1/(r+Rl); //
c u r r e n t i n amperes

10 P=I^2*Rl; // power
i n watt

11 printf(” ( i ) R e s i s t a n c e RL i s removed from the
c i r c u i t as shown i n Fig . 1 3 . 8 6 ( a ) \n\n”);

12 printf(” i i ) The p . d . a c r o s s AB i s the same as the p .
d . a c r o s s the 12 r e s i s t o r . Hence\n”);

13 printf(”E = %d V\n\n”,E1);
14 printf(” ( i i i ) Removing the s o u r c e o f e .m. f . g i v e s

the c i r c u i t o f Fig . 1 3 . 8 6 ( b ) , from which ,
r e s i s t a n c e , \ n”);
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15 printf(” r = %f ohm\n\n\n”,r);
16 printf(” ( i v ) The e q u i v a l e n t T h v e n i n s c i r c u i t

s u p p l y i n g termina lsAB i s shown i n Fig . 1 3 . 8 6 ( c ) ,
from which , \ n”);

17 printf(” For maximum power , RL =r \n”);
18 printf(”Power , P , d i s s i p a t e d i n l oad RL, = %d W”,P);
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Chapter 14

Alternating voltages and
currents

Scilab code Exa 14.1 Example 1

1 // Chapter 14 , Problem 1
2 clc;

3 f1=50; // f r e q u e n c y i n h e r t z
4 f2 =20*10^3; // f r e q u e n c y i n h e r t z
5 T1=1/f1; // t ime p e r i o d i n s e c
6 T2=1/f2; // t ime p e r i o d i n s e c
7 printf(” ( a ) P e r i o d i c t ime T = %f s e c \n\n”,T1);
8 printf(” ( b ) P e r i o d i c t ime T = %f s e c ”,T2);

Scilab code Exa 14.2 Example 2

1 // Chapter 14 , Problem 2
2 clc;

3 t1=4*10** -3; // t ime p e r i o d i n s e c
4 t2=4*10** -6; // t ime p e r i o d i n s e c
5 f1=1/t1; // f r e q u e n c y i n h e r t z
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6 f2=1/t2; // f r e q u e n c y i n h e r t z
7 printf(” ( a ) Frequency F = %f Hz\n\n”,f1);
8 printf(” ( b ) Frequency F = %f KHz”,f2 /1000);

Scilab code Exa 14.3 Example 3

1 // Chapter 14 , Problem 3
2 clc;

3 c=5; // no o f s y c l e
4 t=8*10** -3; // t ime p e r i o d i n s e c
5 T=t/c;

6 F=1/T; // f r e q u e n c y i n h e r t z
7 printf(” Frequency F = %f Hz\n\n”,F);

Scilab code Exa 14.4 Example 4

1 // Chapter 14 , Problem 4 , F i gu r e 1 4 . 5
2 clc;

3 funcprot (0)

4 deff( ’ [ f r e q ]= f u n c t i o n 1 ( t ime ) ’ , ’ f r e q =1/ t ime ’ )
5 deff( ’ [ ave ]= f u n c t i o n 2 ( base , a r ea ) ’ , ’ ave=ar ea / base ’ )
6 deff( ’ [ rms ]= f u n c t i o n 3 ( a1 , a2 , a3 , a4 ) ’ , ’ rms=s q r t ( ( a1ˆ2+

a2ˆ2+a3ˆ2+a4 ˆ2) /4) ’ )
7 deff( ’ [ form ]= f u n c t i o n 4 ( rms , ave ) ’ , ’ form=rms/ ave ’ )
8 deff( ’ [ peak ]= f u n c t i o n 5 (max , rms ) ’ , ’ peak=max/rms ’ )
9

10 // from t r i a n g u l a r waveform ( Fig . 1 4 . 5 ( a ) )
11 t=20e-3;

12 b=t/2;

13 h=200;

14 v1=25;

15 v2=75;

16 v3=125;

115



17 v4=175;

18 f=function1(t);

19 a=(1/2)*b*h;

20 av=function2(b,a);

21 r=function3(v1 ,v2,v3,v4);

22 fr=function4(r,av);

23 p=function5(h,r);

24 disp(” T r i a n g u l a r waveform ”)
25 printf(” ( i ) Frequency = %d Hz \n\n”,f);
26 printf(” ( i i ) Average v a l u e o f waveform = %d V\n\n”,

av);

27 printf(” ( i i i ) R .m. s v a l u e = %f V \n\n”,r);
28 printf(” ( i v ) Form f a c t o r = %f \n\n”,fr);
29 printf(” ( v ) peak f a c t o r = %f \n\n\n\n”,p);
30

31 // from r e c t a n g u l a r waveform ( Fig . 1 4 . 5 ( b ) )
32 t1=16e-3;

33 b1=t1/2

34 i1=10;

35 f1=function1(t1);

36 a1=i1*b1;

37 av1=function2(b1 ,a1);

38 r1=function3(i1,i1,i1 ,i1);

39 fr1=function4(r1 ,av1);

40 p1=function5(i1,r1);

41 disp(” Rec tangu l a r waveform ”)
42 printf(” ( i ) Frequency = %f Hz \n\n”,f1);
43 printf(” ( i i ) Average v a l u e o f waveform = %d A\n\n”,

av1);

44 printf(” ( i i i ) R .m. s v a l u e = %d A \n\n”,r1);
45 printf(” ( i v ) Form f a c t o r = %d \n\n”,fr1);
46 printf(” ( v ) peak f a c t o r = %d \n\n”,p1);

Scilab code Exa 14.6 Example 6
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1 // Chapter 14 , Problem 6
2 clc;

3 I=20; // peak v a l u e c u r r e n t
4 Irms =0.707*I; // rms v a l u e
5 printf(” r .m. s . v a l u e o f a s i n u s o i d a l c u r r e n t = %f A”

,Irms);

Scilab code Exa 14.7 Example 7

1 // Chapter 14 , Problem 7
2 clc;

3 Vrms =240; // rms v o l t a g e
4 Vp=Vrms /0.707; // peak v o l t a g e
5 Vav =0.637* Vp; // ave rage v a l u e o f

v o l t a g e
6 printf(”Peak v o l t a g e = %f V\n\n”,Vp);
7 printf(”Mean v a l u e = %f V”,Vav);

Scilab code Exa 14.8 Example 8

1 // Chapter 14 , Problem 8
2 clc;

3 Vav =150; // ave rage v a l u e o f
v o l t a g e

4 Vp=Vav /0.637; // peak v o l t a g e
5 Vrms =0.707* Vp; // rms v o l t a g e
6 printf(”Maximum v a l u e = %f V\n\n”,Vp);
7 printf(” r .m. s v a l u e = %f V”,Vrms);

Scilab code Exa 14.9 Example 9
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1 // Chapter 14 , Problem 9
2 clc;

3 // from eqn v =282 .8( s i n 314 t )
4 Vm =282.8; // peak v o l t a g e
5 w=314;

6 t=4e-3;

7 Vrms =0.707* Vm;

8 f=w/(2* %pi);

9 v=282.8* sin (314*t);

10 printf(” ( a ) Comparing Comparing v =282.8 s i n 314 t
with t h i s g e n e r a l e x p r e s s i o n g i v e s the peak
v o l t a g e as 2 8 2 . 8V\n”);

11 printf(”v = %f V\n\n”,Vrms);
12 printf(” ( b ) Angular v e l o c i t y w = 314 rad / s ,

t h e r e f o r e \n”);
13 printf(” f = %f Hz\n\n”,f);
14 printf(” ( c ) When t = 4ms\n”);
15 printf(”v = %f V”,v);

Scilab code Exa 14.10 Example 10

1 // Chapter 14 , Problem 10
2 clc;

3 Vm=75; // peak v o l t a g e
4 w=200* %pi;

5 phi =0.25;

6 Vpp =2*Vm; // peak to peak
v o l t a g e

7 Vrms =0.707* Vm; // rms v o l t a g e
8 T=(2* %pi)/w; // t ime p e r i o d
9 f=1/T; // f r e q u e n c y

10 angle=phi *(180/ %pi);

11 printf(” Comparing v=75 s i n ( ( 2 0 0∗ p i ∗ t ) 0 . 2 5 ) with
the g e n e r a l e x p r e s s i o n , we g e t \n”);

12 printf(” ( a ) Amplitude or peak v a l u e = %d V\n\n”,Vm);
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13 printf(” ( b ) Peak−to−peak v a l u e = %d V\n\n”,Vpp);
14 printf(” ( c ) The r .m. s . v a l u e = %d V\n\n”,Vrms);
15 printf(” ( d ) The p e r i o d i c t ime = %f s e c \n\n”,T);
16 printf(” ( e ) Frequency f = %d Hz\n\n”,f);
17 printf(” ( d ) Phase a n g l e = %f deg ”,angle);

Scilab code Exa 14.11 Example 11

1 // Chapter 14 , Problem 11
2 clc;

3 T=0.01; // t ime p e r i o d
4 Vm=40; // peak v o l t a g e
5 w=(2* %pi)/T;

6 v=-20;

7 phi=asin(v/Vm);

8 printf(” i n s t a n t a n e o u s v o l t a g e can be e x p r e s s e d as \n
v=40∗ s i n ( ( 2 0 0∗ p i ∗ t )+phi ) ”);

9 printf(”When t ime t =0 , v=−20\n”)
10 printf(” ph i = %d”,phi);

Scilab code Exa 14.12 Example 12

1 // Chapter 14 , Problem 12
2 clc;

3 Imax = 120; // c u r r e n t i n amperes
4 w = 100* %pi; // i n rad / s e c
5 phi = 0.36; // i n rad
6 t1 = 0; // i n s e c s
7 t2 = 0.008; // i n s e c s
8 i = 60; // i n amperes
9

10 // c a l c u l a t i o n :
11 // f o r a s i n e wave
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12 f = w/(2* %pi)

13 T = 1/f

14 phid = phi *180/ %pi

15 i0 = Imax*sin((w*t1) + phi)

16 i8 = Imax*sin((w*t2)+phi)

17 ti = (asin(i/Imax) - phi)/w

18 tm1 = (asin(Imax/Imax) - phi)/w

19

20 printf(”\n ( a ) Peak v a l u e = %. 0 f A, P e r i o d i c t ime T =
%. 2 f sec , Frequency , f = %. 0 f Hz Phase a n g l e = %

. 1 f \n\n”, Imax , T, f, phid)

21 printf(”\n ( b ) When t = 0 , i = %. 1 f A\n\n”,i0)
22 printf(”\n ( c )When t = 8 ms = %. 1 f A\n\n”, i8)

23 printf(”\n ( d )When i i s 60 A, then t ime t = %. 2E s \n
\n”,ti)

24 printf(”\n ( e )When the c u r r e n t i s a maximum , time , t
= %. 2E s \n\n”,tm1)
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Chapter 15

Single phase series AC circuits

Scilab code Exa 15.1 Example 1

1 // Chapter 15 , Problem 1
2 clc;

3 f1=50; // f r e q u e n c y i n h e r t z
4 L1 =0.32; // i n d u c t a n c e
5 xl=124; // r e a c t a n c e
6 f2 =5000; // f r e q u e n c y i n h e r t z
7 Xl=2*%pi*f1*L1; // i n d u c t i v e

r e a c t a n c e
8 L=xl/(2* %pi*f2); // i n d u c t a n c e
9 printf(” ( a ) I n d u c t i v e r e a c t a n c e , \ n Xl = %. 1 f ohm\n\n

”,Xl);
10 printf(” ( d ) Inductance , \ n L = %. 3 f mH\n\n”,L*1000);

Scilab code Exa 15.2 Example 2

1 // Chapter 15 , Problem 2
2 clc;

3 f1=50; // f r e q u e n c y i n h e r t z
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4 L1=40e-3; // i n d u c t a n c e
5 V=240; // v o l t a g e
6 V2=100; // v o l t a g e
7 f2 =1000; // f r e q u e n c y i n h e r t z
8 Xl=2*%pi*f1*L1; // i n d u c t i v e

r e a c t a n c e
9 Xl2 =2*%pi*f2*L1; // i n d u c t i v e

r e a c t a n c e
10 I=V/Xl; // c u r r e n t
11 I2=V2/Xl2; // c u r r e n t
12 printf(” ( a ) I n d u c t i v e r e a c t a n c e , Xl = . 2 %f ohm \

nCurrent I = %. 2 f A\n\n”,Xl ,I);
13 printf(” ( b ) I n d u c t i v e r e a c t a n c e , Xl = %. 1 f ohm \

nCurrent I = %. 3 f A\n\n”,Xl2 ,I2);

Scilab code Exa 15.3 Example 3

1 // Chapter 15 , Problem 3
2 clc;

3 f=50; // f r e q u e n c y i n h e r t z
4 f2=20e3; // f r e q u e n c y i n h e r t z
5 C=10e-6; // c a p a c i t a n c e i n

f a r a d
6 Xc =1/(2* %pi*f*C); // c a p a c i t i v e

r e a c t a n c e
7 Xc2 =1/(2* %pi*f2*C); // c a p a c i t i v e

r e a c t a n c e
8 printf(” ( a ) C a p a c i t i v e r e a c t a n c e Xc = %. 1 f ohm\n\n”,

Xc);

9 printf(” ( b ) C a p a c i t i v e r e a c t a n c e Xc = %. 3 f ohm\n\n”,
Xc2);

10 printf(” Hence as the f r e q u e n c y i s i n c r e a s e d from 50
Hz to 20 kHz , XC d e c r e a s e s from %. 1 f to %. 3 f ( s e e

Fig . 1 5 . 5 ) ”,Xc ,Xc2);
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Scilab code Exa 15.4 Example 4

1 // Chapter 15 , Problem 4
2 clc;

3 f=50; // f r e q u e n c y i n h e r t z
4 Xc=40; // c a p a c i t i v e r e a c t a n c e
5 C=1/(2* %pi*f*Xc); // c a p a c i t a n c e i n f a r a d
6 printf(” Capac i t ance C = %. 2 f uF”,C*10^6);

Scilab code Exa 15.5 Example 5

1 // Chapter 15 , Problem 5
2 clc;

3 f=50; // f r e q u e n c y i n h e r t z
4 V=240; // v o l t a g e
5 C=23e-6; // c a p a c i t a n c e
6 Xc =1/(2* %pi*f*C) // c a p a c i t i v e r e a c t a n c e
7 I=V/Xc; // c u r r e n t
8 printf(” Current I = %. 2 f A”,I)

Scilab code Exa 15.6 Example 6

1 // Chapter 15 , Problem 6
2 clc;

3 Vr=12; //p . d . a c r o s s the
r e s i s t a n c e

4 Vl=5; //p . d . a c r o s s the
i n d u c t a n c e

5 //From the v o l t a g e t r i a n g l e o f Fig . 1 5 . 6 ,
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6 V=sqrt(Vr^2+Vl^2);

7 phi=atan(Vl/Vr);

8 printf(” Supply v o l t a g e V = %d V\n\n”,V);
9 printf(” C i r c u i t phase a n g l e = %. 2 f deg ( l a g g i n g ) ”,

phi *(180/ %pi));

Scilab code Exa 15.7 Example 7

1 // Chapter 15 , Problem 7
2 clc;

3 R=4; // c o i l r e s i s t a n c e
4 L=9.55e-3; // i n d u c t a n c e
5 f=50 // f r e q u e n c y i n h e r t z
6 V=240; // supp ly v o l t a g e
7 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e ,
8 Z=sqrt(R^2+Xl^2); // impedance
9 I=V/Z; // c u r r e n t

10 phi=atan(Xl/R);

11 printf(” ( a ) I n d u c t i v e r e a c t a n c e Xl = %d ohm\n\n”,Xl)
;

12 printf(” ( b ) Impedance Z = %d ohm\n\n”,Z);
13 printf(” ( c ) Current I = %f A\n\n”,I);
14 printf(”The c i r c u i t and phasor d iagrams and the

v o l t a g e and impedance t r i a n g l e s a r e as shown i n
Fig . 1 5 . 6\ n”);

15 printf(” ph i = %f l a g g i n g ”,phi *(180/ %pi));

Scilab code Exa 15.8 Example 8

1 // Chapter 16 , Problem 8
2 clc;

3 L=0.20; // i n d u c t a n c e
4 R=60; // r e s i s t a n c e
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5 C=20e-6; // c a p a c i t a n c e
6 V=20; // supp ly v o l t a g e
7 fr=(2* %pi)^-1*sqrt ((1/(L*C)) -(R^2/L^2));

8 Xl=2*%pi*fr*L; // i n d u c t i v e r e a c t a n c e
9 Rd=L/(R*C);

10 Ir=V/Rd;

11 Q=Xl/R;

12 printf(” ( a ) Resonant f r e q u e n c y o f the c i r c u i t = %f
Hz\n\n”,fr);

13 printf(” ( b ) Dynamic r e s i s t a n c e Rd = %f ohm\n\n”,Rd);
14 printf(” ( c ) Current at r e s o n a n c e I r = %f A\n\n”,Ir);
15 printf(” ( d ) Q f a c t o r o f c i r c u i t = %f”,Q);

Scilab code Exa 15.9 Example 9

1 // Chapter 15 , Problem 9
2 clc;

3 L=318.3e-3; // i n d u c t a n c e
4 R=200; // r e s i s t a n c e
5 V=240; // supp ly v o l t a g e
6 f=50; // f r e q u e n c y i n h e r t z
7 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e ,
8 Z=sqrt(R^2+Xl^2); // impedance
9 I=V/Z;

10 Vl=I*Xl;

11 Vr=I*R;

12 phi=atan(Xl/R);

13 printf(” ( a ) I n d u c t i v e r e a c t a n c e = %f ohm\n\n”,Xl);
14 printf(” ( b ) Impedance Z = %. 1 f ohm\n\n”,Z);
15 printf(” ( c ) Current I = %. 3 f A\n\n”,I);
16 printf(” ( d ) The p . d . a c r o s s the c o i l = %1f V\n\n”,Vl

);

17 printf(” The p . d . a c r o s s the r e s i s t o r = %. 1 f V\n
\n”,Vr);

18 printf(” ( e ) From the impedance t r i a n g l e , a n g l e = %f
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deg ( l a g g i n g ) \n\n”,phi *(180/ %pi));

Scilab code Exa 15.10 Example 10

1 // Chapter 15 , Problem 10
2 clc;

3 // from eqn v=200 ( s i n 500 t )
4 Vm=200;

5 w=500;

6 V=0.707*200;

7 L=200e-3; // i n d u c t a n c e
8 R=100; // r e s i s t a n c e
9 Xl=w*L; // i n d u c t i v e r e a c t a n c e

10 Z=sqrt(R^2+Xl^2); // impedance
11 I=V/Z;

12 Vl=I*Xl;

13 Vr=I*R;

14 phi=atan(Xl/R);

15 printf(” ( a ) I n d u c t i v e r e a c t a n c e = %d ohm\n\n”,Xl);
16 printf(” ( b ) Impedance Z = %. 1 f ohm\n\n”,Z);
17 printf(” ( c ) Current I = %f A\n\n”,I);
18 printf(” ( d ) The p . d . a c r o s s the c o i l = %f V\n\n”,Vl)

;

19 printf(” The p . d . a c r o s s the r e s i s t o r = %f V\n\n
”,Vr);

20 printf(” ( e ) Phase a n g l e between v o l t a g e and c u r r e n t
i s g i v e n by , \ n a n g l e = %d deg \n\n”,phi *(180/ %pi))
;

Scilab code Exa 15.11 Example 11

1 // Chapter 15 , Problem 11
2 clc;
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3 L=1.273e-3; // i n d u c t a n c e
4 Vr=6; //pd a c r o s s r e s i s t o r
5 R=30; // r e s i s t o r
6 f=5e3; // f r e q u e n c y i n h e r t z
7 I=Vr/R; // c u r r e n t
8 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e
9 Z=sqrt(R^2+Xl^2); // impedance

10 V=I*Z; // supp ly v o l t a g e
11 Vl=I*Xl; // v o l t a g e a c r o s s i n d u c t o r
12 printf(”From c i r c u i t i n Fig . 1 5 . 7 ( a ) \n\n”);
13 printf(” Supply v o l t a g e V = %f V\n\n”,V);
14 printf(” Vo l tage a c r o s s the 1 . 2 7 3mH i n d u c t a n c e Vl =

%f V\n\n”,Vl);
15 printf(”The phasor diagram i s shown i n Fig . 1 5 . 7 ( b ) ”

);

Scilab code Exa 15.12 Example 12

1 // Chapter 15 , Problem 12
2 clc;

3 L=159.2e-3; // i n d u c t a n c e i n henry
4 Rc=20; // r e s i s t a n c e i n ohm
5 R1=60; // r e s i s t a n c e i n ohm
6 f=50; // f r e q u e n c y i n h e r t z
7 V=240; // supp ly v o l t a g e
8 R=Rc+R1;

9 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e
10 Z=sqrt(R^2+Xl^2); // impedance
11 I=V/Z;

12 phi=atan(Xl/R);

13 Vr=I*R1;

14 Zcoil=sqrt(Rc^2+Xl^2);

15 Vcoil=I*Zcoil;

16 Vl=I*Xl;

17 Vrcoil=I*Rc;
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18 printf(” ( a ) C i r c u i t impedance , Z = %. 2 f ohm\n\n”,Z);
19 printf(” ( b ) C i r c u i t cu r r en t , I = %. 3 f A\n\n”,I);
20 printf(” ( c ) C i r c u i t phase ang le , ph i = %d deg

Lagg ing \n\n”,phi *(180/ %pi));
21 printf(”From Fig . 1 5 . 8 ( a ) : \ n\n”);
22 printf(”p . d . a c r o s s the 60ohm r e s i s t o r , Vr = %. 1 f V\

n\n”,Vr);
23 printf(”p . d . a c r o s s the c o i l , V c o i l = %. 1 f V\n\n”,

Vcoil);

24 printf(”The 240V supp ly v o l t a g e i s the phasor sum o f
VCOIL and VR as shown i n the phasor diagram i n

Fig . 1 5 . 9 ”);
25 printf(”From c i r c u i t i n Fig . 1 5 . 8 ( a ) \n\n”);

Scilab code Exa 15.13 Example 13

1 // Chapter 15 , Problem 13
2 clc;

3 R=25; // r e s i s t a n c e i n ohm
4 C=45e-6; // c a p a c i t a n c e i n f a r a d
5 V=240; // supp ly v o l t a g e
6 f=50; // supp ly f r e q u e n c y
7 Xc =1/(2* %pi*f*C); // c a p a c i t i v e r e a c t a n c e
8 Z=sqrt(R^2+Xc^2); // impedance
9 I=V/Z; // c u r r e n t

10 a=atan(Xc/R);

11 printf(” ( a ) Impedance , Z = %. 2 f ohm\n\n”,Z);
12 printf(” ( b ) Current , I = %. 2 f A\n\n”,I);
13 printf(” Phase a n g l e between the supp ly v o l t a g e and

cu r r en t , = %. 2 f deg ( l e a d i n g ) \n\n”,a*(180/ %pi));

Scilab code Exa 15.14 Example 14
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1 // Chapter 15 , Problem 14
2 clc;

3 I=3;

4 Z=50; // impedance
5 R=40; // r e s i s t a n c e i n

ohm
6 f=60; // supp ly

f r e q u e n c y
7 Xc=sqrt(Z^2-R^2); // c a p a c i t i v e

r e a c t a n c e
8 C=1/(2* %pi*f*Xc); // c a p a c i t a n c e i n

f a r a d
9 V=I*Z; // v o l t a g e

10 a=atan(Xc/R);

11 Vr=I*R;

12 Vc=I*Xc;

13 printf(” ( a ) Capac i tance , C = %. 2 f uF\n\n”,C*10^6);
14 printf(” ( b ) Supply v o l t a g e V = %d V\n\n”,V);
15 printf(” ( c ) Phase a n g l e between the supp ly v o l t a g e

and cu r r en t , = %. 2 f deg ( l e a d i n g ) \n\n”,a*(180/ %pi
));

16 printf(” ( d ) p . d . a c r o s s r e s i s t o r , Vr = %d V\n\n”,Vr)
;

17 printf(”p . d . a c r o s s the c a p a c i t o r , Vc = %d V\n\n”,Vc
);

18 printf(”The phasor diagram i s shown i n Fig . 1 5 . 1 1 ,
where the supp ly v o l t a g e V i s the phasor sum o f
VR and VC. ”);

Scilab code Exa 15.15 Example 15

1 // Chapter 15 , Problem 15 , Fig 1 5 . 1 3
2 clc;

3 R=5; // r e s i s t a n c e i n
ohm
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4 L=120e-3; // i n d u c t a n c e i n
henry

5 C=100e-6; // c a p a c i t a n c e i n
f a r a d

6 V=300; // supp ly v o l t a g e
7 f=50; // supp ly

f r e q u e n c y
8 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
9 Xc =1/(2* %pi*f*C); // c a p a c i t i v e

r e a c t a n c e
10 X=Xl -Xc;

11 Z=sqrt(R^2+X^2); // impedance
12 I=V/Z; // c u r r e n t
13 phi=atan(X/R);

14 Zcoil=sqrt(R^2+Xl^2); // impedance o f
c o i l

15 Vcoil=I*Zcoil; // v o l t a g e
a c r o s s c o i l

16 phi2=atan(Xl/R);

17 Vc=I*Xc; // v o l t a g e
a c r o s s c a p a c i t o r

18 printf(” ( a ) Current , I = %f A\n\n”,I);
19 printf(” ( b ) Phase a n g l e = %f deg ( l e a d i n g ) \n\n”,phi

*(180/ %pi));

20 printf(” ( c ) Phase a n g l e o f c o i l = %f deg ( l a g g i n g ) \n
\n”,phi2 *(180/ %pi));

21 printf(” ( d ) Vo l tage a c r o s s c a p a c i t o r , Vc = %f V\n\n”
,Vc);

22 printf(”The phasor diagram i s shown i n Fig . 1 5 . 1 4 .
The supp ly v o l t a g e V i s the phasor sum o f VCOIL
and VC. ”);

Scilab code Exa 15.16 Example 16
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1 // Chapter 15 , Problem 16 , Fig 1 5 . 1 6
2 clc;

3 V=40; // supp ly v o l t a g e
4 f=20e3; // supp ly

f r e q u e n c y
5 R1=8; // r e s i s t a n c e i n

ohm
6 L=130e-6; // i n d u c t a n c e i n

henry
7 R2=5; // r e s i s t a n c e i n

ohm
8 R3=10;

9 C=0.25e-6; // c a p a c i t a n c e
i n f a r a d

10 Re=R1+R2+R3; // eqv
r e s i s t a n c e

11 Xl=2*%pi*f*L; // i n d u c t i v e
r e a c t a n c e

12 Xc =1/(2* %pi*f*C); // c a p a c i t i v e
r e a c t a n c e

13 X=Xc -Xl;

14 Z=sqrt(Re^2+X^2); // impedance
15 I=V/Z; // c u r r e n t
16 phi=atan(X/Re);

17 Z2=sqrt(R2^2+Xl^2);

18 Z3=sqrt(R3^2+Xc^2);

19 V1=I*R1;

20 V2=I*Z2;

21 V3=I*Z3;

22 printf(” ( a ) Current , I = %. 3 f A\n\n”,I);
23 printf(” Phase a n g l e = %. 2 f deg ( l e a d i n g ) \n\n”,phi

*(180/ %pi));

24 printf(”V1 = %. 2 f V\n\nV2 = %. 2 fV\n\nV3 = %. 2 fV”,V1 ,
V2 ,V3)
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Scilab code Exa 15.17 Example 17

1 // Chapter 15 , Problem 17 , Fig 1 5 . 1 7
2 clc;

3 R1=4; // r e s i s t a n c e i n
ohm

4 R2=8; // r e s i s t a n c e i n
ohm

5 I=5; // c u r r e n t i n
ampere

6 f=5000; // supp ly
f r e q u e n c y

7 L=0.286e-3; // i n d u c t a n c e
i n henry

8 C=1.273e-6; // c a p a c i t a n c e
i n f a r a d

9 Xl=2*%pi*f*L; // i n d u c t i v e
r e a c t a n c e

10 Z1=sqrt(R1^2+Xl^2);

11 V1=I*Z1;

12 phi=atan(Xl/R1);

13 Xc =1/(2* %pi*f*C); // c a p a c i t i v e
r e a c t a n c e

14 Z2=sqrt(R2^2+Xc^2);

15 V2=I*Z2;

16 phi2=atan(Xc/R2);

17 printf(” Phase a n g l e 1 , ph i = %. 2 f deg ( l a g g i n g ) \n\n”
,phi *(180/ %pi));

18 printf(” Phase a n g l e 2 , ph i2 = %. 2 f deg ( l e a d i n g ) \n\n
”,phi2 *(180/ %pi));

19 printf(”The phasor diagram i s shown i n Fig . 1 5 . 1 8 ”);

Scilab code Exa 15.18 Example 18

1 // Chapter 15 , Problem 18
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2 clc;

3 R=10; // r e s i s t a n c e i n
ohm

4 L=125e-3; // i n d u c t a n c e i n
henry

5 C=60e-6; // c a p a c i t a n c e i n
f a r a d

6 V=120; // supp ly v o l t a g e
7 fr =1/(2* %pi*sqrt(L*C)); // r e s o n a n t

f r e q u e n c y
8 I=V/R;

9 printf(” Frequency F at which r e s o n a n c e occu r = %. 2 f
Hz\n\n”,fr);

10 printf(” Current I f l o w i n g at the r e s o n a n t f r e q u e n c y
= %d A”,I);

Scilab code Exa 15.19 Example 19

1 // Chapter 15 , Problem 19
2 clc;

3 I=100e-6;

4 V=2e-3; // supp ly
v o l t a g e

5 f=200e3; // f r e q u e n c y
6 L=50e-6; // i n d u c t a n c e

i n henry
7 R=V/I; //

r e s i s t a n c e i n ohm
8 C=1/((2* %pi*f)^2*L); //

c a p a c i t a n c e i n f a r a d
9 printf(” ( a ) C i r c u i t r e s i s t a n c e , R = %d ohm\n\n”,R);

10 printf(” ( b ) C i r c u i t c a p a c i t a n c e , C = %. 1 f nF\n\n”,C
*10^9);
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Scilab code Exa 15.20 Example 20

1 // Chapter 15 , Problem 20
2 clc;

3 L=80e-3; // i n d u c t a n c e i n
henry

4 C=0.25e-6; // c a p a c i t a n c e
i n f a r a d

5 R=12.5; // r e s i s t a n c e i n
ohm

6 V=100; // supp ly v o l t a g e
7 fr =1/(2* %pi*sqrt(L*C)); // r e s o n a n t

f r e q u e n c y
8 I=V/R;

9 Vl=I*2*%pi*fr*L;

10 Vc=I*1/(2* %pi*fr*C);

11 Vm=Vl/V;

12 printf(” ( a ) Resonant f r e q u e n c y = %. 1 f Hz\n\n”,fr);
13 printf(” ( b ) Current at r e s o n a n c e = %d A\n\n”,I);
14 printf(” Q− f a c t o r o f the c i r c u i t = %. 3 f ”,Vm);

Scilab code Exa 15.21 Example 21

1 // Chapter 15 , Problem 21
2 clc;

3 R=2; // r e s i s t a n c e i n ohm
4 L=60e-3; // i n d u c t a n c e i n

henry
5 C=30e-6; // c a p a c i t a n c e i n

f a r a d
6 Q=(1/R)*sqrt(L/C); //Q f a c t o r
7 printf(”Q f a c t o r = %f ”,Q);
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Scilab code Exa 15.22 Example 22

1 // Chapter 15 , Problem 22
2 clc;

3 R=10; // r e s i s t a n c e i n
ohm

4 L=100e-3; // i n d u c t a n c e i n
henry

5 C=2e-6; // c a p a c i t a n c e i n
f a r a d

6 V=50; // v o l t a g e
7 fr =1/(2* %pi*sqrt(L*C)); // r e s o n a n t

f r e q u e n c y
8 I=V/R; // c u r r e n t
9 Vl=I*2*%pi*fr*L; // v o l t a g e a c r o s s

c o i l a t r e s o n a n c e
10 Vc=I*1/(2* %pi*fr*C); // v o l t a g e a c r o s s

c a p a c i t a n c e at r e s o n a n c e
11 Vm=Vl/V;

12 printf(” ( a ) Resonant f r e q u e n c y = %. 1 f Hz\n\n”,fr);
13 printf(” ( b ) Current at r e s o n a n c e = %d A\n\n”,I);
14 printf(” ( c ) V o l t a g e s a c r o s s the c o i l and the

c a p a c i t o r at r e s o n a n c e \n Vl = %d V\nVc = %d V\n\n
”,Vl ,Vc);

15 printf(” ( d )Q− f a c t o r o f the c i r c u i t = %. 2 f ”,Vm);

Scilab code Exa 15.23 Example 23

1 // Chapter 15 , Problem 23
2 clc;

3 R=10; // r e s i s t a n c e i n
ohm
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4 L=20e-3; // i n d u c t a n c e i n
henry

5 f=5000; // r e s o n a n t
f r e q u e n c y

6 w=2*%pi*f;

7 Qr=(w*L)/R; //Q− f a c t o r at
r e s o n a n c e

8 B=f/Qr; // bandwidth
9 printf(” Bandwidth o f the f i l t e r = %. 2 f Hz”,B);

Scilab code Exa 15.24 Example 24

1 // Chapter 15 , Problem 24
2 clc;

3 // from eqn i =250 s i n t
4 Im =0.250;

5 R=5000; // r e s i s t a n c e i n ohm
6 I=Im *0.707; // rms c u r r e n t
7 P=R*I^2; // power
8 printf(”Power d i s s i p a t e d i n the r e s i s t o r = %. 1 f W”,P

);

Scilab code Exa 15.25 Example 25

1 // Chapter 15 , Problem 25
2 clc;

3 L=75e-3; // i n d u c t a n c e i n
henry

4 R=60; // r e s i s t a n c e i n ohm
5 V=110; // v o l t a g e
6 f=60; // f r e q u e n c y
7 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
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8 Z=sqrt(R^2+Xl^2); // impedance
9 I=V/Z; // c u r r e n t
10 P=I^2*R; // power
11 printf(”Power d i s s i p a t e d = %d W”,P);

Scilab code Exa 15.26 Example 26

1 // Chapter 15 , Problem 26
2 clc;

3 V=150; // v o l t a g e
4 f=50; // f r e q u e n c y
5 S=300; // apparent power
6 I=S/V; // c u r r e n t
7 Xl=V/I; // i n d u c t i v e r e a c t a n c e
8 L=(Xl/(2* %pi*f)); // i n d u c t a n c e i n henry
9 printf(” Induc tance L = %. 3 f H”,L);

Scilab code Exa 15.27 Example 27

1 // Chapter 15 , Problem 27
2 clc;

3 pf=0.8; // power f a c t o r
4 phi=acos (0.8);

5 VI=200e3; // power
6 P=VI*pf;

7 Q=VI*sin(phi); // r e a c t i v e power
8 printf(”Power output P = %d kW\n\n”,P/1000);
9 printf(” R e a c t i v e power Q = %d Kvar”,Q/1000);

Scilab code Exa 15.28 Example 28
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1 // Chapter 15 , Problem 28
2 clc;

3 P=90*10^3; // power
4 pf=0.5; // power f a c t o r
5 S=P/pf; // apparent power
6 phi=acos(pf);

7 Q=S*sin(phi); // r e a c t i v e power
8 printf(” R e a c t i v e power = %. 1 f Kvar”,Q/1000);

Scilab code Exa 15.29 Example 29

1 // Chapter 15 , Problem 29
2 clc;

3 V=120; // v o l t a g e
4 f=50; // f r e q u e n c y i n

h e r t z
5 P=400; // power i n watt
6 I=8; // c u r r e n t i n

ampere
7 R=P/I^2; // r e s i s t a n c e i n

ohm
8 Z=V/I; // impedance
9 Xl=sqrt(Z^2-R^2); // i n d u c t i v e

r e a c t a n c e
10 pf=P/(V*I); // power f a c t o r
11 phi=acos(pf);

12 printf(” ( a ) R e s i s t a n c e R = %. 2 f ohm\n\n”,R);
13 printf(” ( b ) Impedance Z = %d ohm\n\n”,Z);
14 printf(” ( c ) Reactance = %. 2 f ohm\n\n”,Xl);
15 printf(” ( d ) Power f a c t o r = %. 4 f \n\n”,pf);
16 printf(” ( e ) Phase a n g l e = %. 2 f deg ( l a g g i n g ) \n\n”,

phi *(180/ %pi));
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Scilab code Exa 15.30 Example 30

1 // Chapter 15 , Problem 30
2 clc;

3 V=100; // v o l t a g e
4 f=60; // f r e q u e n c y i n

h e r t z
5 P=100; // power i n watt
6 pf=0.5; // power f a c t o r
7 I=P/(pf*V); // c u r r e n t i n ampere
8 R=P/I^2; // r e s i s t a n c e i n

ohm
9 Z=V/I; // impedance

10 Xc=sqrt(Z^2-R^2); // c a p a c i t i v e
r e a c t a n c e

11 C=1/(2* %pi*f*Xc); // c a p a c i t a n c e
12 phi=acos(pf);

13 printf(” ( a ) Current I = %d A\n\n”,I);
14 printf(” ( b ) Phase a n g l e = %d deg ( l e a d i n g ) \n\n”,phi

*(180/ %pi));

15 printf(” ( c ) R e s i s t a n c e R = %d ohm\n\n”,R);
16 printf(” ( d ) Impedance Z = %d\n\n”,Z);
17 printf(” ( e ) Capac i t ance C = %. 2 f uF\n\n”,C*10^6);
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Chapter 16

Single phase parallel AC
circuits

Scilab code Exa 16.1 Example 1

1 // Chapter 16 , Problem 1
2 clc;

3 V=60; // v o l t a g e
4 R=20; // r e s i s t a n c e i n ohm
5 f=1000; // f r e q u e n c y i n h e r t z
6 L=2.387e-3; // i n d u c t a n c e i n

henry
7 Ir=V/R; // c u r r e n t f l o w i n g i n

the r e s i s t o r
8 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
9 Il=V/Xl; // c u r r e n t f l o w i n g i n

the i n d u c t a n c e
10 I=sqrt(Ir^2+Il^2); // supp ly c u r r e n t

from phasor diagram f i g 1 6 . 1
11 phi=atan(Il/Ir);

12 Z=V/I; // impedance
13 P=V*I*cos(phi); // power consumed
14 printf(” ( a ) Current f l o w i n g i n the r e s i s t o r = %d A\
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n\ tCur r en t f l o w i n g i n the i n d u c t a n c e = %d A\n\n”,
Ir ,Il);

15 printf(” ( b ) Supply c u r r e n t = %d A\n\n”,I);
16 printf(” ( c ) C i r c u i t phase a n g l e = %. 2 f deg ( l a g g i n g )

\n\n”,phi *(180/ %pi));
17 printf(” ( d ) C i r c u i t impedance = %. 1 f ohm\n\n”,Z);
18 printf(” ( e ) Power consumed = %d W”,P);

Scilab code Exa 16.2 Example 2

1 // Chapter 16 , Problem 2
2 clc;

3 V=240; // v o l t a g e
4 R=80; // r e s i s t a n c e i n ohm
5 f=50; // f r e q u e n c y i n h e r t z
6 C=30e-6; // c a p a c i t a n c e i n f a r a d
7 Ir=V/R; // c u r r e n t f l o w i n g i n

the r e s i s t o r
8 Xc =1/(2* %pi*f*C); // c a p a c i t i v e

r e a c t a n c e
9 Ic=V/Xc; // c u r r e n t f l o w i n g i n

the c a p a c i t o r
10 I=sqrt(Ir^2+Ic^2); // supp ly c u r r e n t
11 phi=atan(Ic/Ir);

12 Z=V/I; // impedance
13 P=V*I*cos(phi); // power consumed
14 S=V*I; // apparent power

,
15 printf(” ( a ) Current f l o w i n g i n the r e s i s t o r = %d A\

n\ tCur r en t f l o w i n g i n the c a p a c i t o r = %. 3 f A\n\n”
,Ir ,Ic);

16 printf(” ( b ) Supply c u r r e n t = %. 3 f A\n\n”,I);
17 printf(” ( c ) C i r c u i t phase a n g l e = %. 2 f deg ( l e a d i n g )

\n\n”,phi *(180/ %pi));
18 printf(” ( d ) C i r c u i t impedance = %. 2 f ohm\n\n”,Z);

141



19 printf(” ( e ) Power consumed = %d W\n\n”,P);
20 printf(” ( f ) Apparent power = %. 1 f VA”,S);

Scilab code Exa 16.3 Example 3

1 // Chapter 16 , Problem 3 , Fig . 1 6 . 3
2 clc;

3 V=120; // v o l t a g e
4 f=200; // f r e q u e n c y i n

h e r t z
5 I=2; // supp ly c u r r e n t
6 pf=0.6; // power f a c t o r
7 phi=acos(pf);

8 Ir=I*pf; // c u r r e n t f l o w i n g i n
the r e s i s t o r

9 Ic=I*sin(phi); // c u r r e n t
f l o w i n g i n the c a p a c i t o r

10 R=V/Ir; // r e s i s t a n c e i n
ohm

11 C=Ic/(2* %pi*f*V); // c a p a c i t a n c e i n
f a r a d d

12 printf(” Capac i t ance o f c a p a c i t o r = %f uF\n\n”,C
*10^6);

13 printf(” R e s i s t a n c e o f r e s i s t o r = %f ohm\n\n”,R);

Scilab code Exa 16.4 Example 4

1 // Chapter 16 , Problem 4
2 clc;

3 L=120e-3; // i n d u c t a n c e i n henry
4 C=25e-6; // c a p a c i t a n c e i n f a r a d
5 V=100; // v o l t a g e
6 f=50; // f r e q u e n c y i n h e r t z
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7 Xl=2*%pi*f*L; // i n d u c t i v e
r e a c t a n c e

8 Xc =1/(2* %pi*f*C); // c a p a c i t i v e
r e a c t a n c e

9 Il=V/Xl; // c u r r e n t f l o w i n g i n
the i n d u c t a n c e

10 Ic=V/Xc; // c u r r e n t f l o w i n g i n
the c a p a c i t o r

11 I=Il -Ic;

12 Z=V/I;

13 P=V*I*cos (90* %pi /180);

14 printf(” ( a ) Branch cu r r en t , \ n I l = %. 3 f A\ nIc = %. 3 f
A\n\n”,Il ,Ic);

15 printf(” ( b ) Supply c u r r e n t = %. 3 f A\ nCurrent l a g s
the supp ly v o l t a g e V by 90 deg from Fig 1 6 . 4 ( i ) ”,I
);

16 printf(” ( c ) C i r c u i t impedance Z = %. 3 f ohm\n\n”,Z);
17 printf(” ( d ) Power consumed P = %d W”,P);

Scilab code Exa 16.5 Example 5

1 // Chapter 16 , Problem 5
2 clc;

3 L=120e-3; // i n d u c t a n c e i n henry
4 C=25e-6; // c a p a c i t a n c e i n f a r a d
5 V=100; // v o l t a g e
6 f=150; // f r e q u e n c y i n h e r t z
7 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
8 Xc =1/(2* %pi*f*C); // c a p a c i t i v e

r e a c t a n c e
9 Il=V/Xl; // c u r r e n t f l o w i n g i n

the i n d u c t o r
10 Ic=V/Xc; // c u r r e n t f l o w i n g i n

the c a p a c i t o r
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11 I=Ic -Il;

12 Z=V/I;

13 P=V*I*cos (90* %pi /180);

14 printf(” ( a ) Branch cu r r en t , \ n I l = %. 3 f A\ nIc = %. 3 f
A\n\n”,Il ,Ic);

15 printf(” ( b ) Supply c u r r e n t = %. 3 f A\ nCurrent l a g s
the supp ly v o l t a g e V by 90 deg from Fig 1 6 . 4 ( i ) ”,I
);

16 printf(” ( c ) C i r c u i t impedance Z = %. 3 f ohm\n\n”,Z);
17 printf(” ( d ) Power consumed P = %d W”,P);

Scilab code Exa 16.6 Example 6

1 // Chapter 16 , Problem 6 , Fig . 1 6 . 6
2 clc;

3 L=159.2e-3; // i n d u c t a n c e i n henry
4 R=40; // r e s i s t a n c e i n ohm
5 C=30e-6; // c a p a c i t a n c e i n

f a r a d
6 V=240; // v o l t a g e
7 f=50; // f r e q u e n c y
8 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
9 Z1=sqrt(R^2+Xl^2);

10 Ilr=V/Z1;

11 phi1=atan(Xl/R);

12 Xc =1/(2* %pi*f*C); // c a p a c i t i v e
r e a c t a n c e

13 Ic=V/Xc;

14 Ih=Ilr*cos (51.34* %pi /180);

15 a=-Ilr*sin (51.34* %pi /180);

16 b=Ic*sin (90* %pi /180);

17 Iv=a+b;

18 I=sqrt(Ih^2+(Iv)^2);

19 phi2=atan(-Iv/Ih);
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20 Z=V/I; // impedance
21 P=V*I*cos(phi2);

22 S=V*I; // apparent power
23 Q=V*I*sin(phi2); // r e a c t i v e power
24 printf(” ( a ) Current i n c o i l = %f A\n Phase a n g l e =

%f deg ( l a g g i n g ) \n\n”,Ilr ,phi1 *180/ %pi);
25 printf(” ( b ) Current i n c a p a c i t o r , I c = %f A\n A

l e a d i n g the supp ly v o l t a g e by 90 deg \n\n”,Ic);
26 printf(” ( c ) Supply c u r r e n t I = %f A\n phase a n g l e =

%f deg ( l a g g i n g ) \n\n”,I,phi2 *180/ %pi);
27 printf(” ( d ) C i r c u i t impedance Z = %f ohm\n\n”,Z);
28 printf(” ( e ) Power consumed P = %f W\n\n”,P);

Scilab code Exa 16.7 Example 7

1 // Chapter 16 , Problem 7 , Fig . 1 6 . 8
2 clc;

3 L=0.12; // i n d u c t a n c e i n henry
4 R=3000; // r e s i s t a n c e i n ohm
5 C=0.02e-6; // c a p a c i t a n c e i n

f a r a d
6 V=40; // v o l t a g e
7 f=5000; // f r e q u e n c y
8 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e
9 Z1=sqrt(R^2+Xl^2);

10 Ilr=V/Z1;

11 phi1=atan(Xl/R);

12 Xc =1/(2* %pi*f*C); // c a p a c i t i v e
r e a c t a n c e

13 Ic=V/Xc;

14 Ih=Ilr*cos (51.34* %pi /180);

15 a=-Ilr*sin (51.34* %pi /180);

16 b=Ic*sin (90* %pi /180);

17 Iv=a+b;

18 I=sqrt(Ih^2+(Iv)^2);
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19 phi2=atan(-Iv/Ih);

20 Z=V/I; // impedance
21 P=V*I*cos(phi2);

22 S=V*I; // apparent power
23 Q=V*I*sin(phi2); // r e a c t i v e power
24 printf(” ( a ) Current i n c o i l = %. 3 f mA\n Phase a n g l e

= %. 3 f deg ( l a g g i n g ) \n\n”,Ilr*1000, phi1 *180/ %pi);
25 printf(” ( b ) Current i n c a p a c i t o r , I c = %. 3 f mA\n A

l e a d i n g the supp ly v o l t a g e by 90 deg \n\n”,Ic *1000)
;

26 printf(” ( c ) Supply c u r r e n t I = %. 3 f mA\n phase a n g l e
= %. 3 f deg \n\n”,I*1000,-phi2 *180/ %pi);

27 printf(” ( d ) C i r c u i t impedance Z = %. 3 f Kohm\n\n”,Z
/1000);

28 printf(” ( e ) Power consumed P = %. 3 f mW\n\n”,P*1000);

Scilab code Exa 16.8 Example 8

1 // Chapter 16 , Problem 8
2 clc;

3 L=150e-3; // i n d u c t a n c e i n henry
4 C=40e-6; // c a p a c i t a n c e i n f a r a d
5 V=50; // v o l t a g e
6 fr=(2* %pi)^-1*sqrt (1/(L*C)); // r e s o n a n t f r e q u e n c y
7 Xc =1/(2* %pi*fr*C); // c a p a c i t i v e

r e a c t a n c e
8 Icir=V/Xc; // c u r r e n t

c i r c u l a t i n g i n L and C at r e s o n a n c e
9 printf(” ( a ) Resonant f r e q u e n c y o f the c i r c u i t = %. 3 f

Hz\n\n”,fr);
10 printf(” ( b ) Current c i r c u l a t i n g i n the c a p a c i t o r and

i n d u c t a n c e at r e s o n a n c e = %. 3 f A”,Icir);
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Scilab code Exa 16.9 Example 9

1 // Chapter 16 , Problem 9
2 clc;

3 L=0.20; // i n d u c t a n c e i n henry
4 R=60; // r e s i s t a n c e i n ohm
5 C=20e-6; // c a p a c i t a n c e i n f a r a d
6 V=20; // v o l t a g e
7 fr=(2* %pi)^-1*sqrt ((1/(L*C)) -(R^2/L^2));

8 Xl=2*%pi*fr*L; // i n d u c t i v e r e a c t a n c e
9 Rd=L/(R*C); // dynamic r e s i s t a n c e

10 Ir=V/Rd; // c u r r e n t at
r e s o n a n c e

11 Q=Xl/R; // c i r c u i t Q− f a c t o r
at r e s o n a n c e

12 printf(” ( a ) Resonant f r e q u e n c y o f the c i r c u i t = %. 2 f
Hz\n\n”,fr);

13 printf(” ( b ) Dynamic r e s i s t a n c e Rd = %. 2 f ohm\n\n”,Rd
);

14 printf(” ( c ) Current at r e s o n a n c e I r = %. 2 f A\n\n”,Ir
);

15 printf(” ( d ) Q f a c t o r o f c i r c u i t = %. 2 f ”,Q);

Scilab code Exa 16.10 Example 10

1 // Chapter 16 , Problem 10
2 clc;

3 L=100e-3; // i n d u c t a n c e i n henry
4 R=800; // r e s i s t a n c e i n ohm
5 f=5000; // f r e q u e n c y
6 V=12; // v o l t a g e
7 w=2*%pi*f;

8 C=(L*(w^2+(R^2/L^2)))^-1; // c a p a c i t a n c e i n
f a r a d

9 Xl=2*%pi*f*L; // i n d u c t i v e r e a c t a n c e
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10 Rd=L/(R*C); // dynamic r e s i s t a n c e
11 Ir=V/Rd; // c u r r e n t at

r e s o n a n c e
12 Q=Xl/R; // c i r c u i t Q− f a c t o r

at r e s o n a n c e
13 printf(” ( a ) c a p a c i t a n c e o f the c a p a c i t o r , = %f uF\n\

n”,C*10^6);
14 printf(” ( b ) Dynamic r e s i s t a n c e Rd = %. 2 f k . ohm\n\n”,

Rd /1000);

15 printf(” ( c ) supp ly c u r r e n t I r = %. 3 f mA\n\n”,Ir
*1000);

16 printf(” ( d ) Q f a c t o r o f c i r c u i t = %. 2 f ”,Q);

Scilab code Exa 16.11 Example 11

1 // Chapter 16 , Problem 11 , Fig 1 6 . 1 3 ( a )
2 clc;

3 f = 50; // i n ohm
4 V = 240; // i n V o l t s
5 pf = 0.6 // power f a c t o r
6 Im = 50; // i n amperes
7

8 // c a l c u l a t i o n :
9 phi = acos(pf)

10 phid = phi *180/ %pi

11 Ic = Im*sin(phi)

12 I = Im*cos(phi)

13 printf(”\n\n ( a ) The c a p a c i t o r c u r r e n t I c must be %. 0
f A f o r the power f a c t o r to be u n i t y . ”,Ic)

14 printf(”\n\n ( b ) Supply c u r r e n t I = %. 0 f A ”,I)

Scilab code Exa 16.13 Example 13
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1 // Chapter 16 , Problem 13
2 clc;

3 eff = 0.8; // e f f f i c i e n c y
4 f = 50; // i n ohm
5 Pout = 4800; // i n Watt
6 pf1 = 0.625 // power f a c t o r
7 pf2 = 0.95 // power f a c t o r
8 V = 240; // i n V o l t s
9 // c a l c u l a t i o n :
10 Pin = Pout/eff

11 Im = Pin/(V*pf1)

12 phi1 = acos(pf1)

13 phi1d = phi1 *180/ %pi

14 //When a c a p a c i t o r C i s connec t ed i n p a r a l l e l with
the motor a c u r r e n t I c f l o w s which l e a d s V by 90

.
15 phi2 = acos(pf2)

16 phi2d = phi2 *180/ %pi

17 Imh = Im*cos(phi1)

18 // Ih = I ∗ co s ( ph i2 )
19 Ih = Imh

20 I = Ih/cos(phi2)

21 Imv = Im*sin(phi1)

22 Iv = I*sin(phi2)

23 Ic = Imv - Iv

24 C = Ic/(2* %pi*f*V)

25 kvar = V*Ic /1000

26 printf(”\n\n ( a ) Current taken by the motor , Im = %. 0
f A”,Im)

27 printf(”\n\n ( b ) Supply c u r r e n t a f t e r p . f . c o r r e c t i o n
, I = %. 2 f A ”,I)

28 printf(”\n\n ( c ) Magnitude o f the c a p a c i t o r c u r r e n t
I c = %. 0 f A”,Ic)

29 printf(”\n\n ( d ) Capac i tance , C = %. 0 f F ” ,(C/1E-6)
)

30 printf(”\n\n ( d ) kvar r a t i n g o f the c a p a c i t o r = %. 2 f
kvar ”,kvar)
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Chapter 17

Filter networks

Scilab code Exa 17.1 Example 1

1 // Chapter 17 , Problem 1 , F i gu r e 1 7 . 8
2 clc;

3 L=200*10^ -3; // i n d u c t a n c e i n henry
4 C=0.2*10^ -6; // c a p a c i t a n c e i n f a r a d
5 fc=1/( %pi*sqrt(L*C)); // cut−o f f f r e q u e n c y
6 R0=sqrt(L/C); // nominal impedance
7

8 disp(” Comparing Fig . 1 7 . 8 with the low−pas s s e c t i o n
o f Fig . 1 7 . 7 ( a ) , ”);

9 printf(” Induc tance L = %f H\n\n”,L);
10 printf(” Capac i t ance C = %f uF\n\n”,C*10^6);
11 printf(”Cut o f f f r e q u e n c y f c = %f KHz\n\n”,fc /1000 )

;

12 printf(” Nominal impedance R0 = %f Kohm\n\n”,R0 /1000)
;

Scilab code Exa 17.2 Example 2
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1 // Chapter 17 , Problem 2 , F i gu r e 1 7 . 9
2 clc;

3 C=2*200*10^ -12; // c a p a c i t a n c e i n
f a r a d

4 L=0.4; // i n d u c t a n c e i n
henry

5 fc=1/( %pi*sqrt(L*C)); // cut−o f f f r e q u e n c y
6 R0=sqrt(L/C); // nominal impedance
7 disp(” Comparing Fig . 1 7 . 9 with the low−pas s s e c t i o n

o f Fig . 1 7 . 7 ( a ) , ”);
8 printf(” Induc tance L = %f H\n\n”,L);
9 printf(” Capac i t ance C = %f pF\n\n”,C*10^12);

10 printf(”Cut o f f f r e q u e n c y f c = %. 2 f KHz\n\n”,fc/1000
);

11 printf(” Nominal impedance R0 = %. 2 f Kohm\n\n”,R0
/1000);

Scilab code Exa 17.3 Example 3

1 // Chapter 17 , Problem 3
2 clc;

3 R0=600; // nominal impedance
4 fc =5*10^6; // cut−o f f f r e q u e n c y
5 C=1/( %pi*R0*fc); // c a p a c i t a n c e i n f a r a d
6 L=R0/(%pi*fc); // i n d u c t a n c e i n henry
7 printf(” Induc tance L = %d uH\n\n”,L*10^6);
8 printf(” Capac i t ance C = %d pF\n\n”,C*10^12);
9 printf(”A low−pas s T−s e c t i o n f i l t e r i s shownin Fig .

1 7 . 1 0 ( a ) ,\n\n”);
10 printf(”A low−pas s pi−s e c t i o n f i l t e r i s shownin Fig .

1 7 . 1 0 ( b ) ,\n\n”);

Scilab code Exa 17.4 Example 4
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1 // Chapter 17 , Problem 4 , F i gu r e 1 7 . 1 7
2 clc;

3 C=(0.2*10^ -6) /2; // c a p a c i t a n c e i n
f a r a d

4 L=100*10^ -3; // i n d u c t a n c e i n
henry

5 fc =1/(4* %pi*sqrt(L*C)); // cut−o f f f r e q u e n c y
6 R0=sqrt(L/C); // nominal

impedance
7 disp(” Comparing Fig . 1 7 . 1 7 with the low−pas s s e c t i o n

o f Fig . 1 7 . 1 6 ( a ) , ”);
8 printf(” Induc tance L = %f H\n\n”,L);
9 printf(” Capac i t ance C = %f uF\n\n”,C*10^6);

10 printf(”Cut o f f f r e q u e n c y f c = %. 1 f Hz\n\n”,fc );

11 printf(” Nominal impedance R0 = %d Kohm\n\n”,R0 /1000)
;

Scilab code Exa 17.5 Example 5

1 // Chapter 17 , Problem 5 , F i gu r e 1 7 . 1 8
2 clc;

3 L=(200*10^ -6) /2; // i n d u c t a n c e i n
henry

4 C=4000*10^ -12; // c a p a c i t a n c e i n
f a r a d

5 fc =1/(4* %pi*sqrt(L*C)); // cut−o f f f r e q u e n c y
6 R0=sqrt(L/C); // nominal impedance
7 disp(” Comparing Fig . 1 7 . 1 8 with the low−pas s s e c t i o n

o f Fig . 1 7 . 1 6 ( b ) , ”);
8 printf(” Induc tance L = %f H\n\n”,L);
9 printf(” Capac i t ance C = %f uF\n\n”,C*10^6);

10 printf(”Cut o f f f r e q u e n c y f c = %d KHz\n\n”,fc/1000 )

;

11 printf(” Nominal impedance R0 = %d ohm\n\n”,R0);
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Scilab code Exa 17.6 Example 6

1 // Chapter 17 , Problem 6
2 clc;

3 fc =25*10^3; // cut−o f f
f r e q u e n c y

4 R0=600; // nominal
impedance

5 C=1/(4* %pi*R0*fc); // c a p a c i t a n c e
i n f a r a d

6 L=R0/(4* %pi*fc); // i n d u c t a n c e
i n henry

7 printf(” Induc tance L = %f mH\n\n”,L*10^3);
8 printf(” Capac i t ance C = %f pF\n\n”,C*10^12);
9 printf(”A high−pas s T−s e c t i o n f i l t e r i s shownin Fig .

1 7 . 1 9 ( a ) ,\n\n”);
10 printf(”A high−pas s pi−s e c t i o n f i l t e r i s shownin Fig

. 1 7 . 1 9 ( b ) ,\n\n”);

Scilab code Exa 17.7 Example 7

1 // Chapter 17 , Problem 7
2 clc;

3 R0=600; // nominal
impedance

4 fcl =15000; // cut−o f f
f r e q u e n c y o f low pas s

5 fch =10000; // cut−o f f
f r e q u e n c y o f h igh pas s

6 C1=1/( %pi*R0*fcl); // c a p a c i t a n c e
i n f a r a d
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7 L1=R0/(%pi*fcl); // i n d u c t a n c e
i n henry

8 C2 =1/(4* %pi*R0*fch); // c a p a c i t a n c e
i n f a r a d

9 L2=R0/(4* %pi*fch); // i n d u c t a n c e
i n henry

10 disp(”Thus , from Fig . 1 7 . 7 ( a ) , the s e r i e s arm
i n d u c t a n c e s a r e each L/2 ”);

11 printf(” the s e r i e s arm i n d u c t a n c e s L/2 = %f mH\n” ,(
L1/2) *10^3);

12 printf(”and the shunt arm c a p a c i t a n c e = %f nF\n\n”,
C1 *10^9);

13 disp(”Thus , from Fig . 1 7 . 1 6 ( a ) , the s e r i e s arm
c a p a c i t a n c e s a r e each 2C”);

14 printf(” the s e r i e s arm c a p a c i t a n c e s 2C = %f nF\n” ,2*
C2 *10^9);

15 printf(”and the shunt arm i n d u c t a n c e = %f mH\n\n”,L2
*10^3);

16 disp(”The compos i te , band−pas s f i l t e r i s shown i n
Fig . 1 7 . 2 4 . ”);
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Chapter 18

DC transients

Scilab code Exa 18.1 Example 1

1 // Chapter 18 , Problem 1
2 clc;

3 v=120; // dc supp ly
4 c=15e-6; // c a p a c i t a n c e i n f a r a d
5 r=47e3; // r e s i s t a n c e i n ohms
6 taw=r*c; // t ime c o n s t a n t
7 t1=taw;

8 vcta= v*(1-%e^(-1*t1/taw));

9 vct = v/2;

10 t = 0:0.1:10

11 vc = v*(1-%e^(-1*t/taw));

12 plot(t,vc)

13 xtitle(” c a p a c i t o r v o l t a g e / t ime c h a r a c t e r i s t i c ”, ” t ”,
”Vc”)

14 t = -1*taw*log(1 - vct/v);

15

16 printf(”\n ( a ) The c a p a c i t o r v o l t a g e at a t ime e q u a l
to one t ime c o n s t a n t = %. 2 f V”,vcta)

17 printf(”\n ( b ) The t ime f o r the c a p a c i t o r v o l t a g e to
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Figure 18.1: Example 1
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Figure 18.2: Example 2

r each one h a l f o f i t s s t e ady s t a t e v a l u e = %. 1 f
s e c ”,t)

Scilab code Exa 18.2 Example 2

1 // Chapter 18 , Problem 2
2 clc;

3 // i n i t i a l i z i n g the v a r i a b l e s :
4 c = 4E-6; // c a p a c i t a n c e i n
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f a r a d
5 r = 220000; // r e s i s t a n c e i n ohm
6 V = 24; // supp ly v o l t a g e
7 t1 = 1.5;

8

9 // c a l c u l a t i o n :
10 taw = r*c

11 t = 0:0.1:10

12 Vc = V*(1-%e^(-1*t/taw));

13 plot2d(t,Vc)

14 xtitle(” c a p a c i t o r v o l t a g e / t ime c h a r a c t e r i s t i c ”, ” t ”,
”Vc”)

15 xset( ’ window ’ ,1)
16 VR = V*(1-%e^(-1*t/taw));

17 plot2d(t,VR)

18 xtitle(” r e s i s t o r v o l t a g e / t ime c h a r a c t e r i s t i c ”, ” t ”,
”VR”)

19 xset( ’ window ’ ,2)
20 I = V/r

21 i = I*%e^(-1*t/taw)

22 plot2d(t,i)

23 xtitle(” c u r r e n t / t ime c h a r a c t e r i s t i c ”, ” t ”, ” i ”)
24 Vct1 = V*%e^(-1*t1/taw)

25 VRt1 = V*%e^(-1*t1/taw)

26 it1 = I*%e^(-1*t1/taw)

27

28 printf(”\n The v a l u e o f c a p a c i t o r v o l t a g e i s %. 2 f V
, \ n\n r e s i s t o r v o l t a g e i s %. 2 f V, \ n\n c u r r e n t i s
%. 1E A at one and a h a l f s e c o n d s a f t e r d i s c h a r g e
has s t a r t e d . ”,Vct1 , VRt1 ,it1)

Scilab code Exa 18.3 Example 3

1 // Chapter 18 , Problem 3
2 clc;
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3 // i n i t i a l i z i n g the v a r i a b l e s :
4 C = 20E-6; // c a p a c i t a n c e i n

f a r a d s
5 R = 50000; // r e s i s t a n c e i n ohms
6 V = 20; // supp ly v o l t a g e
7 t1 = 1; // i n s e c s
8 t2 = 2; // i n s e c s
9 VRt = 15; // i n v o l t s

10

11 // c a l c u l a t i o n :
12 taw = R*C

13 I = V/R

14 Vct1 = V*(1-%e^(-1*t2/taw))

15 t3 = -1*taw*log(VRt/V)

16 it1 = I*%e^(-1*t1/taw)

17

18

19 printf(”\n ( a ) I n i t i a l v a l u e o f the c u r r e n t f l o w i n g =
%. 4 f mA\n\n”,I*10^3)

20 printf(”\n ( b ) Time c o n s t a n t o f the c i r c u i t = %. 0 f
s e c \n\n”,taw)

21 printf(”\n ( c ) The v a l u e o f the c u r r e n t one second
a f t e r c o n n e c t i o n = %. 3 f mA\n\n” ,(it1/1E-3))

22 printf(”\n ( d ) The v a l u e o f the c a p a c i t o r v o l t a g e two
s e c o n d s a f t e r c o n n e c t i o n = %. 2 f V\n\n”,Vct1)

23 printf(”\n ( e ) The t ime a f t e r c o n n e c t i o n when the
r e s i s t o r v o l t a g e i s 15 V = %. 3 f s e c \n\n”,t3)

Scilab code Exa 18.4 Example 4

1 // Chapter 18 , Problem 4
2 clc;

3 t=12e-3;

// t ime c o n s t a n t
4 v=10; //

159



supp ly v o l t a g e
5 t1=7e-3; //

t ime p e r i o d o f c a p a c i t o r
6 C=0.5e-6; //

c a p a c i t a n c e
7 R=t/C; //

c a l c u l a t i n g r e s i s t a n c e
8 vc=v*(1-exp(-t1/t)); //

c a l c u l a t i n g c a p a c i t o r v o l t a g e
9 printf(” ( a ) R e s i s t o r = %d K. ohm\n\n”,R/1000);

10 printf(” ( b ) C a p a c i t o r v o l t a g e = %f V”,vc);

Scilab code Exa 18.5 Example 5

1 // Chapter 18 , Problem 5
2 clc;

3 // I n i t i a l i z i n g the v a r i a b l e s
4 C=10*10^ -6; // c a p a c i t a n c e i n f a r a d
5 R=25*10^3; // r e s i s t a n c e i n ohm
6 V=100; // v o l t a g e dc supp ly
7 t1=0.5; // t ime i n s e c o n d s
8 t2=0.1; // t ime i n s e c o n d s
9 vc1 =45; // c a p a c i t o r v o l t a g e
10 Vm=V;

11

12 // C a l c u l a t i o n
13 taw=C*R; // t ime

c o n s t a n t
14 Im=V/R; //maximum

c u r r e n t
15 vc=Vm*(1-exp(-t1/taw)); // v o l t a g e

a c r o s s the c a p a c i t o r
16 i=Im*exp(-taw/taw); // c u r r e n t

f l o w i n g a f t e r one t ime c o n s t a n t
17 vr=V*exp(-t2/taw); // v o l t a g e
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a c r o s s the r e s i s t o r
18 t3=-(log(1-(vc1/Vm))/log(exp(1)))*taw; // t ime i n

s e c o n d s
19 vt=V/taw; // i n i t i a l

r a t e o f v o l t a g e r i s e
20

21

22 printf(”\n ( a ) Time c o n s t a n t = %f s e c \n”,taw);
23 printf(”\n ( b ) Maximum c u r r e n t = %f mA\n”,Im *10^3);
24 printf(”\n ( c ) Vo l tage a c r o s s the c a p a c i t o r a f t e r 0 . 5

s = %f V\n”,vc);
25 printf(”\n ( d ) Current f l o w i n g a f t e r one t ime

c o n s t a n t = %f mA\n”,i*10^3);
26 printf(”\n ( e ) Vo l tage a c r o s s the r e s i s t o r a f t e r 0 . 1

s = %f V\n”,vr);
27 printf(”\n ( f ) Time f o r the c a p a c i t o r v o l t a g e to

r each 45V = %f s \n”,t3);
28 printf(”\n ( g ) I n i t i a l r a t e o f v o l t a g e r i s e = %f V\n”

,vt);

Scilab code Exa 18.6 Example 6

1 // Chapter 18 , Problem 6
2 clc;

3

4 // i n i t i a l i z i n g the v a r i a b l e s :
5 R = 50000; // r e s i s t a n c e i n ohms
6 V = 100; // supp ly v o l t a g e
7 Vc1 = 20; // i n v o l t s
8 tou = 0.8; // i n s e c s
9 t1 = 0.5; // i n s e c s

10 t2 = 1; // i n s e c s
11

12 // c a l c u l a t i o n :
13 C = tou/R
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14 t = -1*tou*log(Vc1/V)

15 I = V/R

16 it1 = I*%e^(-1*t1/tou)

17 Vc = V*%e^(-1*t2/tou)

18

19

20 printf(”\n ( a ) The v a l u e o f the c a p a c i t o r = %f uF\n\n
”,C*10^6)

21 printf(”\n ( b ) The t ime f o r the c a p a c i t o r v o l t a g e to
f a l l to 20 V = %. 2 f s e c \n\n”,t)

22 printf(”\n ( c ) The c u r r e n t f l o w i n g when the c a p a c i t o r
has been d i s c h a r g i n g f o r 0 . 5 s = %f mA\n\n”,it1

*10^3)

23 printf(”\n ( d ) The v o l t a g e drop a c r o s s the r e s i s t o r
when the c a p a c i t o r has been d i s c h a r g i n g f o r one
second = %. 1 f V\n\n”,Vc)

Scilab code Exa 18.7 Example 7

1 // Chapter 18 , Problem 7
2 clc;

3

4 // i n i t i a l i z i n g the v a r i a b l e s :
5 C = 0.1E-6; // c a p a c i t a n c e i n f a r a d s
6 R = 4000; // r e s i s t a n c e i n ohms
7 V = 200; // supp ly v o l t a g e
8 Vc1 = 2; // i n v o l t s
9

10 // c a l c u l a t i o n :
11 taw = R*C

12 I = V/R

13 t = -1*taw*log(Vc1/V)

14

15 printf(”\n ( a ) I n i t i a l d i s c h a r g e c u r r e n t = %. 2 f A\n\n
”,I)
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Figure 18.3: Example 8

16 printf(”\n ( b ) Time c o n s t a n t tou = %. 4 f s e c \n\n”,taw)
17 printf(”\n ( c ) Minimum time r e q u i r e d f o r the v o l t a g e

a c r o s s the c a p a c i t o r to f a l l to l e s s than 2 V = %
. 3 f s e c ”,t)

Scilab code Exa 18.8 Example 8

1 // Chapter 18 , Problem 8
2 clc;

3 // i n i t i a l i z i n g the v a r i a b l e s :
4 L = 0.1; // i n d u c t a n c e i n henry

163



5 R = 20; // r e s i s t a n c e i n ohms
6 V = 60; // supp ly v o l t a g e
7 i2 = 1.5; // i n amperes
8

9 // c a l c u l a t i o n :
10 taw = L/R

11 t1 = 2*taw

12 t = 0:0.0001:0.025

13 I = V/R

14 i = I*(1 - %e^(-1*t/taw))

15 plot2d(t,i)

16 xtitle(” c u r r e n t / t ime c h a r a c t e r i s t i c ”, ” t ”, ” i ”)
17 i1 = I*(1 - %e^(-1*t1/taw))

18 t2 = -1*taw*log(1 - i2/I)

19

20

21 printf(”\n ( a ) The v a l u e o f c u r r e n t f l o w i n g at a t ime
e q u a l to two t ime c o n s t a n t s = %. 3 f A\n\n”,i1)

22 printf(”\n ( b ) The t ime f o r the c u r r e n t to grow to
1 . 5 A = %. 7 f s e c \n\n”,t2)

Scilab code Exa 18.9 Example 9

1 // Chapter 18 , Problem 9
2 clc;

3 // i n i t i a l i z i n g the v a r i a b l e s :
4 L = 0.04; // i n d u c t a n c e i n henry
5 R = 10; // r e s i s t a n c e i n ohms
6 V = 120; // supp ly v o l t a g e
7

8

9 // c a l c u l a t i o n :
10 taw = L/R

11 t1 = taw

12 I = V/R
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13 i1 = I*(1 - %e^(-1*t1/taw))

14 i2 = 0.01*I

15 t2 = -1*taw*log(i2/I)

16

17 printf(” ( a ) The f i n a l v a l u e o f c u r r e n t = %. 0 f A\n\n”,
I);

18 printf(” ( b ) Time c o n s t a n t o f the c i r c u i t = %. 3 f s e c \n
\n”,taw);

19 printf(” ( c ) Value o f c u r r e n t a f t e r a t ime e q u a l to
the t ime c o n s t a n t = %. 2 f A\n\n”,i1);

20 printf(” ( d ) The expec t ed t ime f o r the c u r r e n t to r i s e
to w i t h i n 0 . 0 1 t imes o f i t s f i n a l v a l u e = %. 2 f

s e c \n\n”,t2);

Scilab code Exa 18.10 Example 10

1 // Chapter 18 , Problem 10
2 clc;

3

4 // i n i t i a l i z i n g the v a r i a b l e s :
5 L = 3; // i n d u c t a n c e i n henry
6 R = 15; // r e s i s t a n c e i n ohms
7 V = 120; // supp ly v o l t a g e
8 t1 = 0.1; // i n s e c s
9 t3 = 0.3; // i n s e c s

10

11 // c a l c u l a t i o n :
12 taw= L/R

13 I = V/R

14 i2 = 0.85*I

15 VL = V*%e^(-1*t1/taw)

16 t2 = -1*taw*log(1 - (i2/I))

17 i3 = I*(1 - %e^(-1*t3/taw))

18

19 printf(” ( a ) Steady s t a t e v a l u e o f c u r r e n t = %. 0 f A\n\
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Figure 18.4: Example 11

n”,I)
20 printf(” ( b ) Time c o n s t a n t o f the c i r c u i t = %. 3 f s e c \n

\n”,taw)
21 printf(” ( c ) Value o f the induced e .m. f . a f t e r 0 . 1 s =

%. 2 f V\n\n”,VL)
22 printf(” ( d ) Time f o r the c u r r e n t to r i s e to 0 . 8 5

t imes o f i t s f i n a l v a l u e s = %. 3 f s e c \n\n”,t2)
23 printf(” ( e ) Value o f the c u r r e n t a f t e r 0 . 3 s = %. 3 f A

\n\n”,i3)

Scilab code Exa 18.11 Example 11
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1 // Chapter 18 , Problem 11
2 clc;

3

4 // i n i t i a l i z i n g the v a r i a b l e s :
5 R = 15; // r e s i s t a n c e i n ohms
6 V = 110; // supp ly v o l t a g e
7 taw = 2; // t ime c o n s t a n t
8 t1 = 3; // i n s e c s
9 i2 =5; // i n amperes
10

11 // c a l c u l a t i o n :
12 L = taw*R

13 t = 0:0.1:10

14 I = V/R

15 i = I*(%e^(-1*t/taw))

16 plot2d(t,i)

17 xtitle(” c u r r e n t / t ime c h a r a c t e r i s t i c ”, ” t ”, ” i ”)
18 i1 = I*(%e^(-1*t1/taw))

19 t2 = -1*taw*log((i2/I))

20

21

22 printf(”\n Induc tance i s %. 0 f H\n\n”,L)
23 printf(”\n ( a ) The c u r r e n t f l o w i n g i n the wind ing 3 s

a f t e r be ing shor t ed−out = %. 2 f A\n\n”,i1)
24 printf(”\n ( b ) The t ime f o r the c u r r e n t to decay to 5

A = %. 3 f s e c \n\n”,t2)

Scilab code Exa 18.12 Example 12

1 // Chapter 18 , Problem 12
2 clc;

3 // i n i t i a l i z i n g the v a r i a b l e s :
4 L = 6; // i n d u c t a n c e i n henry
5 r = 10; // r e s i s t a n c e i n ohms
6 V = 120; // supp ly v o l t a g e
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7 taw = 0.3; // t ime c o n s t a n t
8 t1 = 1; // i n s e c s
9

10 // c a l c u l a t i o n :
11 R = (L/taw) - r

12 Rt = R + r

13 I = V/Rt

14 i2 = 0.1*I

15 i1 = I*(%e^(-1*t1/taw))

16 t2 = -1*taw*log((i2/I))

17

18 printf(”\n ( a ) R e s i s t a n c e o f the c o i l = %. 0 f ohm\n\n”
,R)

19 printf(”\n ( b ) Current f l o w i n g i n the c i r c u i t one
second a f t e r the s h o r t i n g l i n k has been p l a c e d =
%. 3 f A\n\n”,i1)

20 printf(”\n ( c ) The t ime f o r the c u r r e n t to decay to
0 . 1 t imes o f i n i t i a l v a l u e = %. 3 f s e c \n\n”,t2)

Scilab code Exa 18.13 Example 13

1 // Chapter 18 , Problem 13
2 clc;

3 // i n i t i a l i z i n g the v a r i a b l e s :
4 L = 0.2; // i n d u c t a n c e i n henry
5 R = 1000; // r e s i s t a n c e i n ohms
6 V = 24; // supp ly v o l t a g e
7

8 // c a l c u l a t i o n :
9 taw = L/R

10 t1 = 1*taw // i n s e c s
11 t2 = 2*taw // i n s e c s
12 t3 = 3*taw // i n s e c s
13 I = V/R

14 i1 = I*(1 - %e^(-1*t1/taw))
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15 VL = V*(%e^(-1*t2/taw))

16 VR = V*(1 - %e^(-1*t3/taw))

17

18 printf(”\n Time c o n s t a n t o f the c i r c u i t i s %. 4 f sec ,
and the steady−s t a t e v a l u e o f the c u r r e n t i s %

. 3 f A”,taw , I)

19 printf(”\n ( a ) Current f l o w i n g i n the c i r c u i t at a
t ime e q u a l to one t ime c o n s t a n t = %. 5 f A\n\n”,i1)

20 printf(”\n ( b ) Vo l tage drop a c r o s s the i n d u c t o r at a
t ime e q u a l to two t ime c o n s t a n t s = %. 3 f V\n\n”,

VL)

21 printf(”\n ( c ) The v o l t a g e drop a c r o s s the r e s i s t o r
a f t e r a t ime e q u a l to t h r e e t ime c o n s t a n t s = %. 2 f
V\n\n”,VR)
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Chapter 19

Operational amplifiers

Scilab code Exa 19.1 Example 1

1 // Chapter 19 , Problem 1
2 clc;

3 A0=120; // v o l t a g e ga in
4 V1 =2.35; // input v o l t a g e
5 V2 =2.45; // input v o l t a g e
6 V0=A0*(V2-V1); // output v o l t a g e
7 printf(” Output v o l t a g e = %d V”,V0);

Scilab code Exa 19.2 Example 2

1 // Chapter 19 , Problem 2
2 clc;

3 cmrr =90; //CMRR
4 Ad=150e3; // d i f f e r e n t i a l ga in
5 Ac=Ad /10^( cmrr /20); //common mode ga in
6 printf(”Common mode ga in = %. 2 f ”,Ac);
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Scilab code Exa 19.3 Example 3

1 // Chapter 19 , Problem 3
2 clc;

3 Av=120; // open−l o op v o l t a g e ga in
4 Vi=3; // input v o l t a g e
5 Vo=24*10^ -3; // output v o l t a g e
6 Ac=Vo/Vi; //common mode ga in
7 cmrr =20* log10(Av/Ac); //CMRR
8 printf(”CMRR = %. 2 f dB”,cmrr);

Scilab code Exa 19.4 Example 4

1 // Chapter 19 , Problem 4
2 clc;

3 Ri =1000; // input r e s i s t a n c e
4 Rf =2000; // f e e d b a c k r e s i s t a n c e
5 Vi1 =0.4; // input v o l t a g e 1
6 Vi2 =-1.2; // input v o l t a g e 2
7 V01=(-Rf/Ri)*Vi1; // output v o l t a g e 1
8 V02=(-Rf/Ri)*Vi2; // output v o l t a g e 2
9 printf(” ( a ) When Vi = 0 . 4V, \ n V0 = %. 1 f V\n\n”,V01);
10 printf(” ( b ) When Vi = −1.2V, \ n V0 = %. 1 f V\n\n”,V02)

;

Scilab code Exa 19.5 Example 5

1 // Chapter 19 , Problem 5 , Fig . 1 9 . 6
2 clc;

3 Ib=100e-9; // input b i a s c u r r e n t
4 Ri=10e3; // input r e s i s t a n c e
5 Rf=1e6; // f e e d b a c k r e s i s t a n c e
6 A=-Rf/Ri; // v o l t a g e ga in
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7 Vos=Ib*((Ri*Rf)/(Ri+Rf)); // output o f f s e t v o l t a g e
8 printf(” ( a ) Vo l tage ga in = %f \n\n”,A);
9 printf(” ( b ) Output o f f s e t v o l t a g e due to the input

b i a s c u r r e n t = %. 2 f mV\n\n”,Vos *1000);
10 printf(” ( c ) The e f f e c t o f i nput b i a s c u r r e n t can be

min imised by e n s u r i n g tha t both i n p u t s see
the same d r i v i n g r e s i s t a n c e . \ n”);

11 printf(” This means tha t a r e s i s t a n c e o f v a l u e o f 9 . 9
k ( from par t ( b ) ) shou ld be p l a c e d between the

non− i n v e r t i n g (+) t e r m i n a l and e a r t h i n Fig . 1 9 . 6
”);

Scilab code Exa 19.6 Example 6

1 // Chapter 19 , Problem 6 , Fig . 1 9 . 6
2 clc;

3 Av=40; // v o l t a g e ga in
4 B=5000; // bandwidth
5 Ri =10000; // input r e s i s t a n c e
6 A=10^( Av/20); // v o l t a g e ga in i n

d e c i b e l s
7 Rf=A*Ri; // f e e d b a c k

r e s i s t a n c e
8 f=A*B; // f r e q u e n c y
9 printf(” Gain = %d\n\nFeedback R e s i s t o r Rf = %d

Megaohm\n\ nFrequency = %d Khz”,A,Rf/10^6,f/1000);

Scilab code Exa 19.7 Example 7

1 // Chapter 19 , Problem 7
2 clc;

3 R1=4.7e3; // r e s i s t a n c e 1
4 R2=10e3; // r e s i s t a n c e 2
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5 Vi= -0.4; // input v o l t a g e
6 Av=1+(R2/R1); // v o l t a g e ga in
7 V0=Av*Vi; // output v o l t a g e
8 printf(” ( a ) Vo l tage ga in = %. 2 f \n\n”,Av);
9 printf(” ( b ) Output v o l t a g e = %. 2 f V\n\n”,V0);

Scilab code Exa 19.8 Example 8

1 // Chapter 19 , Problem 8 , Fig . 1 9 . 1 2
2 clc;

3 R1=10e3; //
r e s i s t a n c e 1

4 R2=20e3; // r e s i s t a n c e
2

5 R3=30e3; // r e s i s t a n c e
3

6 V1=0.5; // input
v o l t a g e 1

7 V2=0.8; // input
v o l t a g e 2

8 V3=1.2; // input
v o l t a g e 3

9 Rf=50e3; //
f e e d b a c k r e s i s t a n c e

10 V0=-Rf*((V1/R1)+(V2/R2)+(V3/R3)); // output
v o l t a g e

11 printf(” Output v o l t a g e = %f V”,V0);

Scilab code Exa 19.10 Example 10

1 // Chapter 19 , Problem 10
2 clc;

3 R=200e3; // r e s i s t a n c e
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4 Vi= -0.75; // input v o l t a g e
5 C=2.5e-6; // c a p a c i t a n c e
6 Vo = (-1/(C*R))*integrate( ’ −0.75 ’ , ’ t ’ , 0, 0.1)

// output v o l t a g e
7 printf(”\n Output v o l t a g e i s %. 2 f V”,Vo)

Scilab code Exa 19.11 Example 11

1 // Chapter 19 , Problem 11
2 clc;

3 R1=10e3; // r e s i s t a n c e 1
4 R2=10e3; // r e s i s t a n c e 2
5 R3=100e3; // r e s i s t a n c e 3
6 Rf=100e3; // f e e d b a c k r e s i s t a n c e
7 V1=5e-3; // input v o l t a g e 1
8 V2=5e-3; // input v o l t a g e 2
9 V3=50e-3; // input v o l t a g e 3

10 V4=25e-3; // input v o l t a g e 4
11 V5=25e-3; // input v o l t a g e 5
12 V6=50e-3; // input v o l t a g e 6
13 V01=(-Rf/R1)*V1; // output

v o l t a g e 1
14 V02=(R3/(R2+R3))*(1+(Rf/R1))*V2; // output

v o l t a g e 2
15 V03=(V3 -V4)*(-Rf/R1); // output

v o l t a g e 3
16 V04=(V6 -V5)*(R3/(R2+R3))*(1+( Rf/R1)); // output

v o l t a g e 4
17 printf(” ( a ) V0 = %d mV\n\n”,V01 *1000);
18 printf(” ( b ) V0 = %d mV\n\n”,V02 *1000);
19 printf(” ( c ) V0 = %d mV\n\n”,V03 *1000);
20 printf(” ( d ) V0 = %d mV\n\n”,V04 *1000);

174



Chapter 20

Three phase systems

Scilab code Exa 20.1 Example 1

1 // Chapter 20 , Problem 1
2 clc;

3 Rp=30; // r e s i s t a n c e i n ohm
4 Vl=415; //3−phase supp ly
5 Vp=Vl/sqrt (3); // phase v o l t a g e
6 Ip=Vp/Rp; // phase c u r r e n t
7 printf(” ( a ) System phase v o l t a g e = %. 1 f V\n or 240 V

, c o r r e c t to 3 s i g n i f i c a n t f i g u r e s \n\n”,Vp);
8 printf(” ( b ) Phase c u r r e n t = %. 2 f A\n\n”,Ip);
9 printf(” ( c ) For a s t a r connec t i on , Ip =IL hence the

l i n e cu r r en t , \ n Line c u r r e n t = %. 2 f A\n\n”,Ip);

Scilab code Exa 20.2 Example 2

1 // Chapter 20 , Problem 2
2 clc;

3 R=30; // r e s i s t a n c e o f c o i l
4 f=50; // supp ly f r e q u e n c y
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5 L=127.3e-3; // i n d u c t a n c e o f c o i l
6 Ip =5.08; // l i n e c u r r e n t
7 Xl=2*%pi*f*L; // i n d u c t i v e

r e a c t a n c e
8 Zp=sqrt(R^2+Xl^2); // impedance o f each

phase
9 Vp=Ip*Zp; // phase v o l t a g e
10 Vl=sqrt (3)*Vp; // l i n e v o l t a g e
11 printf(” Line v o l t a g e = %. 2 f V”,Vl);

Scilab code Exa 20.4 Example 4

1 // Chapter 20 , Problem 4 , Fig . 2 0 . 7
2 clc;

3 Vl=415; //3−phase supp ly
4 Pr =24000; // r e s i s t a n c e i n

ohm
5 Py =18000; // r e s i s t a n c e i n

ohm
6 Pb =12000; // r e s i s t a n c e i n

ohm
7 Vp=Vl/sqrt (3); // phase v o l t a g e
8 Ir=Pr/Vp; // c u r r e n t i n

each l i n e
9 Iy=Py/Vp;

10 Ib=Pb/Vp;

11

12 // c a l c u l a t i n g c u r r e n t i n the n e u t r a l conduc to r
13 Irh=cos (90* %pi /180);

14 Iyh=cos (330* %pi /180);

15 Ibh=cos (210* %pi /180);

16 Irv=sin (90* %pi /180);

17 Iyv=sin (330* %pi /180);

18 Ibv=sin (210* %pi /180);

19 Ih=(Ir*Irh)+(Iy*Iyh)+(Ib*Ibh);
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20 Iv=(Ir*Irv)+(Iy*Iyv)+(Ib*Ibv);

21 In=sqrt(Ih^2+Iv^2);

22

23 printf(” ( a ) I r = %d A\n\ nIy = %d A\n\nIb = %d A\n\n”
,Ir ,Iy,Ib);

24 printf(” ( b ) The t h r e e l i n e c u r r e n t s a r e shown i n the
phasor diagram o f Fig . 2 0 . 8 . \ n”);

25 printf(” S i n c e each l oad i s r e s i s t i v e the c u r r e n t s
a r e i n phase with the phase v o l t a g e s and a r e
hence mutua l ly d i s p l a c e d by 120 . ”);

26 printf(”\nIn = %f A\n”,In);

Scilab code Exa 20.5 Example 5

1 // Chapter 20 , Problem 5
2 clc;

3 Zp=50; // phase
impedance

4 Vp=440; // 3 phase supp ly
5 Ip=Vp/Zp; // phase c u r r e n t
6 Il=sqrt (3)*Ip; // l i n e c u r r e n t
7 printf(” ( a ) Phase c u r r e n t = %. 1 f A\n\n”,Ip);
8 printf(” ( b ) For a d e l t a c o n n e c t i o n I l = %. 2 f A”,Il);

Scilab code Exa 20.6 Example 6

1 // Chapter 20 , Problem 6
2 clc;

3 Il=15; // l i n e c u r r e n t
4 Vl=415; // 3 phase supp ly
5 f=50; // supp ly f r e q u e n c y
6 Ip=Il/sqrt (3); // phase c u r r e n t
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7 Xc=Vl/Ip; // c a p a c i t i v e
r e a c t a n c e

8 C=1/(2* %pi*f*Xc); // c a p a c i t a n c e
9 printf(” Capac i t ance = %. 3 f uF”,C*10^6);

Scilab code Exa 20.7 Example 7

1 // Chapter 20 , Problem 7
2 clc;

3 R=3; // r e s i s t a n c e o f c o i l
4 Xl=4; // i n d u c t i v e r e a c t a n c e
5 Vl=415; // 3 phase supp ly
6 Vp1 =415; // l i n e v o l t a g e
7 Vp=Vl/sqrt (3); // phase v o l t a g e f o r s t a r

c o n n e c t i o n
8 Zp=sqrt(R^2+Xl^2); // impedance per phase
9 Ip=Vp/Zp; // phase c u r r e n t
10 Ip1=Vp1/Zp; // phase v o l t a g e
11 Il1=Ip1*sqrt (3); // l i n e c u r r e n t
12 printf(” ( i ) For s t a r c o n n e c t i o n \n ( a ) L ine

v o l t a g e = %d V\n Phase v o l t a g e = %f V\n\n”,Vl ,
Vp);

13 printf(” ( b ) L ine c u r r e n t = %d V\n Phase
c u r r e n t = %f V\n\n\n”,Ip ,Ip);

14 printf(” ( i i ) For d e l t a c o n n e c t i o n \n ( a ) L ine
v o l t a g e = %d V\n Phase v o l t a g e = %d V\n\n”,Vp1
,Vp1);

15 printf(” ( b ) L ine c u r r e n t = %f V\n Phase
c u r r e n t = %f V\n”,Il1 ,Ip1);

Scilab code Exa 20.8 Example 8

1 // Chapter 20 , Problem 8
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2 clc;

3 Rp=12; // r e s i s t a n c e
4 Vl=415; // 3 phase supp ly
5 Vp=Vl/sqrt (3); // phase v o l t a g e
6 Ip=Vp/Rp; // phase c u r r e n t
7 Il=Ip;

8 pf=1; // power f a c t o r
9 P=sqrt (3)*Vl*Il*pf; // power d i s s i p a t e d
10 printf(” Tota l power d i s s i p a t e d = %. 2 f kW”,P/1000);

Scilab code Exa 20.9 Example 9

1 // Chapter 20 , Problem 9
2 clc;

3 P=5000; // power
4 Vl=400; // l i n e v o l t a g e
5 Il=8.6; // l i n e c u r r e n t
6 pf=P/(sqrt (3)*Vl*Il); // power f a c t o r
7 printf(”Power f a c t o r = %. 3 f ”,pf);

Scilab code Exa 20.11 Example 11

1 // Chapter 20 , Problem 11
2 clc;

3 Po = 12750; // i n Watts
4 pf = 0.77; // power f a c t o r
5 eff = 0.85;

6 VL = 415; // i n V o l t s
7

8 // c a l c u l a t i o n :
9 // e f f = power out / powe r in
10 Pi = Po/eff
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11 // Power P = VL∗ IL ∗ ( 3 ˆ 0 . 5 ) ∗ co s ( ph i ) or P = 3∗ Ip ∗ Ip ∗
Rp)

12 IL = Pi/(VL *(3^0.5)*pf) // l i n e c u r r e n t
13

14 // For a d e l t a c o n n e c t i o n :
15 // IL = Ip ∗ ( 3 ˆ 0 . 5 )
16 Ip = IL /(3^0.5)

17

18 printf(”\n\n ( a ) Power input = %d W”,Pi)
19 printf(”\n\n ( b ) L ine c u r r e n t = %. 2 f A”,IL)
20 printf(”\n\n ( c ) Phase c u r r e n t = %. 2 f A”,Ip)

Scilab code Exa 20.13 Example 13

1 // Chapter 20 , Problem 13
2 clc;

3 Vl=400; // supp ly v o l t a g e
4 Rp=30; // r e s i s t a n c e
5 Xl=40; // i n d u c t i v e

r e a c t a n c e
6 Zp=sqrt(Rp^2+Xl^2); // phase impedance
7 Ip=Vl/Zp; // phase c u r r e n t
8 Il=sqrt (3)*Ip; // l i n e c u r r e n t
9 pf=Rp/Zp; // power f a c t o r

10 P=sqrt (3)*Vl*Il*pf; // power d i s s i p a t e d
11 S=sqrt (3)*Vl*Il; // a l t e r n a t o r output

KVA
12 printf(” ( a ) Current i s s u p p l i e d by a l t e r n a t o r = %. 3 f

A\n\n”,Il);
13 printf(” ( b ) Output power = %. 2 f kW\n”,P/1000);
14 printf(” A l t e r n a t o r ouput KVA = %. 2 f KVA”,S/1000)

;
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Scilab code Exa 20.14 Example 14

1 // Chapter 20 , Problem 14
2 clc;

3 f=50; // supp ly f r e q u e n c y
4 Rp=30; // r e s i s t a n c e
5 C=80e-6; // c a p a c i t a n c e
6 Vl=400; // 3 phase supp ly
7 Xc =1/(2* %pi*f*C); // c a p a c i t i v e

r e a c t a n c e
8 Zp=sqrt(Rp^2+Xc^2); // phase impedance ,
9 pf=Rp/Zp; // power f a c t o r

10 phi=acos(pf); // phase a n g l e
11 Ip=Vl/Zp; // phase c u r r e n t
12 Il=sqrt (3)*Ip; // l i n e c u r r e n t
13 P=sqrt (3)*Vl*Il*cos(phi); // power d i s s i p a t e d
14 S=sqrt (3)*Vl*Il; // t o t a l KVA
15 printf(” ( a ) Phase c u r r e n t = %. 3 f A\n\n”,Ip);
16 printf(” ( b ) L ine c u r r e n t = %. 2 f A\n\n”,Il);
17 printf(” ( c ) Tota l power d i s s i p a t e d = %. 3 f kW\n\n”,P

/1000);

18 printf(” ( d ) Tota l kVA = %. 3 f kVA\n\n”,S/1000);
19 printf(”The phasor diagram f o r the l oad i s shown i n

Fig . 2 0 . 1 8 ”);

Scilab code Exa 20.15 Example 15

1 // Chapter 20 , Problem 15
2 clc;

3 P1=8; // power 1 i n watt
4 P2=4; // power 2 i n watt
5 P=P1+P2; // t o t a l i nput power
6 phi=atan(sqrt (3)*((P1-P2)/(P1+P2)));

7 pf=cos(phi); // l oad power f a c t o r
8 printf(” ( a ) Tota l i nput power = %d kW\n\n”,P);
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9 printf(” ( b ) Power f a c t o r = %. 3 f ”,pf);

Scilab code Exa 20.16 Example 16

1 // Chapter 20 , Problem 16
2 clc

3 P=12e3 // t o t a l power
4 pf=0.6 // power f a c t o r
5 ang=acos(pf)

6 ta=tan(ang)

7 P12=P*ta /3^(1/2)

8

9 // s o l v i n g two e q u a t i o n by matr ix method
10 A=[1 1;1 -1]

11 B=[12000; P12]

12 x=linsolve(A,-B)

13 printf(” wattmeter 1 read = %. 2 f kW\n\n”,x(1) /1000)
14 printf(” wattmeter 2 read = %. 2 f kW\n\n”,x(2) /1000)

Scilab code Exa 20.17 Example 17

1 // Chapter 20 , Problem 17
2 clc;

3 P1=10; // power 1 i n watt
4 P2=-3; // power 2 i n watt
5 P=P1+P2; // t o t a l i nput power
6 phi=atan(sqrt (3)*((P1-P2)/(P1+P2)));

7 pf=cos(phi); // l oad power f a c t o r
8 disp(” S i n c e the r e v e r s i n g s w i t c h on the wattmeter

had to be o p e r a t e d the 3kW r e a d i n g i s taken as
3 kW”);

9 printf(” ( a ) Tota l i nput power = %f kW\n\n”,P);
10 printf(” ( b ) Power f a c t o r = %f ”,pf);
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Scilab code Exa 20.18 Example 18

1 // Chapter 20 , Problem 18
2 clc;

3 R = 8; // r e s i s t a n c e
4 XL = 8; // i n d u c t i v e r e a c t a n c e
5 VL = 415; // supp ly v o l t a g e
6

7 // c a l c u l a t i o n :
8 // For a s t a r c o n n e c t i o n :
9 // IL = Ip
10 //VL = Vp∗ ( 3 ˆ 0 . 5 )
11 VLs = VL

12 Vps = VLs /(3^0.5)

13 // Impedance per phase ,
14 Zp = (R*R + XL*XL)^0.5

15 Ips = Vps/Zp

16 ILs = Ips

17 // Power d i s s i p a t e d , P = VL∗ IL ∗ ( 3 ˆ 0 . 5 ) ∗ co s ( ph i ) or
P = 3∗ Ip ∗ Ip ∗Rp)

18 pf = R/Zp

19 Ps = VLs*ILs *(3^0.5)*pf

20 // I f wattmeter r e a d i n g s a r e P1 and P2 then P1 + P2 =
Pst

21 Pst = Ps

22 // Pid = Pi1 − Pi2
23 phi = acos(pf)

24 Psd = Pst*tan(phi)/(3^0.5)

25 // Hence wattmeter 1 r e a d s
26 Ps1 = (Psd + Pst)/2

27 // wattmeter 2 r e a d s
28 Ps2 = Pst - Ps1

29

30 // For a d e l t a c o n n e c t i o n :
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31 //VL = Vp
32 // IL = Ip ∗ ( 3 ˆ 0 . 5 )
33 VLd = VL

34 Vpd = VLd

35 Ipd = Vpd/Zp

36 ILd = Ipd *(3^0.5)

37 // Power d i s s i p a t e d , P = VL∗ IL ∗ ( 3 ˆ 0 . 5 ) ∗ co s ( ph i ) or
P = 3∗ Ip ∗ Ip ∗Rp)

38 Pd = VLd*ILd *(3^0.5)*pf

39 // I f wattmeter r e a d i n g s a r e P1 and P2 then P1 + P2 =
Pdt

40 Pdt = Pd

41 // Pid = Pi1 − Pi2
42 Pdd = Pdt*tan(phi)/(3^0.5)

43 // Hence wattmeter 1 r e a d s
44 Pd1 = (Pdd + Pdt)/2

45 // wattmeter 2 r e a d s
46 Pd2 = Pdt - Pd1

47

48

49 printf(”\n\n ( a )When the c o i l s a r e s t a r−connec t ed
the wattmeter r e a d i n g s a r e %. 3 f kW and %. 3 f kW”,
Ps1 /1000 ,Ps2 /1000)

50 printf(”\n\n ( b )When the c o i l s a r e d e l t a−connec t ed
the wattmeter r e a d i n g s a r e a r e %. 3 f kW and %. 3 f
kW”,Pd1/1000, Pd2 /1000)
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Chapter 21

Transformers

Scilab code Exa 21.1 Example 1

1 // Chapter 21 , Problem 1
2 clc;

3 n1=500; // pr imary t u r n s
4 n2 =3000; // s e condary t u r n s
5 v1=240; // pr imary v o l t a g e
6 v2=(v1*n2)/n1; // s e condary v o l t a g e
7 printf(” Secondary v o l t a g e = %f V”,v2);

Scilab code Exa 21.2 Example 2

1 // Chapter 21 , Problem 2
2 clc;

3 N=2/7; // t u r n s r a t i o
4 v1=240; // pr imary v o l t a g e
5 v2=v1/N; // s e condary v o l t a g e
6 printf(” Output v o l t a g e = %f V”,v2);
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Scilab code Exa 21.3 Example 3

1 // Chapter 21 , Problem 3
2 clc;

3 N=8/1; // t u r n s r a t i o
4 i1=3; // pr imary c u r r e n t
5 v1=240; // pr imary v o l t a g e
6 v2=v1/N; // s e condary v o l t a g e
7 i2=N*i1; // s e condary c u r r e n t
8 printf(” Secondary v o l t a g e = %f V\n\ nSecondary

c u r r e n t = %f A”,v2 ,i2);

Scilab code Exa 21.4 Example 4

1 // Chapter 21 , Problem 4
2 clc;

3 v1=240; // pr imary v o l t a g e
4 v2=12; // s e condary v o l t a g e
5 P=150; // power
6 N=v1/v2; // t u r n s r a t i o
7 i2=P/v2; // s e condary c u r r e n t
8 i1=i2/N; // pr imary c u r r e n t
9 printf(” Trans fo rmer t u r n s r a t i o = %f\n\n”,N);
10 printf(” Current = %f A”,i1);

Scilab code Exa 21.5 Example 5

1 // Chapter 21 , Problem 5
2 clc;

3 v2=120; // s e condary v o l t a g e
4 r2=12; // r e s i s t a n c e i n ohm
5 i1=4; // pr imary c u r r e n t
6 i2=v2/r2; // s e condary c u r r e n t
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7 v1=v2*(i2/i1); // pr imary v o l t a g e
8 printf(” Primary v o l t a g e = %f V”,v1);

Scilab code Exa 21.6 Example 6

1 // Chapter 21 , Problem 6
2 clc;

3 N=10; // t u r n s r a t i o
4 v1=2.5e3; // pr imary

v o l t a g e
5 P=5000; // power
6 v2=v1/N; // s e condary

v o l t a g e
7 i2=P/v2; // s e condary

c u r r e n t
8 Rl=v2/i2; // r e s i s t a n c e i n

ohm
9 i1=i2/N; // pr imary

c u r r e n t
10 printf(” ( a ) Fu l l−l o ad s e condary c u r r e n t = %d A\n\n”,

i2);

11 printf(” ( b ) Minimum v a l u e o f l o ad r e s i s t a n c e = %. 1 f
ohms\n\n”,Rl);

12 printf(” ( c ) Primary c u r r e n t = %d A\n\n”,i1);

Scilab code Exa 21.7 Example 7

1 // Chapter 21 , Problem 7
2 clc;

3 v1 =2400; //
pr imary v o l t a g e

4 v2=400; //
s e condary v o l t a g e

187



5 i0=0.5; // no
l oad c u r r e n t

6 Pl=400; // power
7 phi=acos(v2/(v1*i0)); // phase
8 im=i0*sin(phi); //

m a g n e t i s i n g component
9 ic=i0*cos(phi); // c o r e

l o s s component
10 printf(” Magne t i s i ng l o s s component = %. 3 f A\n\n”,im)

;

11 printf(” Core l o s s component = %. 3 f A”,ic);

Scilab code Exa 21.9 Example 9

1 // Chapter 21 , Problem 9
2 clc;

3 v1 =4000; // pr imary v o l t a g e
4 v2=200; // s e condary v o l t a g e
5 f=50; // f r e q u e n c y
6 n2=100; // s e condary t u r n s
7 R=100e3; // r e s i s t a n c e i n ohm
8 E=v2;

9 i1=R/v1; // pr imary c u r r e n t
10 i2=R/v2; // s e condary c u r r e n t
11 n1=(v1/v2)*n2; // pr imary t u r n s
12 phim=E/(4.44*f*n2); // f l u x max
13 printf(” ( a ) Primary c u r r e n t = %f A\n\ nSecondary

c u r r e n r = %f A\n\n\n”,i1 ,i2);
14 printf(” ( b ) Primary t u r n s = %f\n\n\n”,n1);
15 printf(” ( c ) maximum v a l u e o f the f l u x = %f mWb”,phim

*1000);

Scilab code Exa 21.10 Example 10
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1 // Chapter 21 , Problem 10
2 clc;

3 f=50; // f r e q u e n c y
4 n1=25; // pr imary t u r n s
5 n2=300; // s e condary t u r n s
6 A=300e-4; // c r o s s−s e c t i o n a l a r ea

o f the c o r e
7 v1=250; // pr imary v o l t a g e
8 phim=v1 /(4.44*f*n1); // f l u x
9 Bm=phim/A; //maximum f l u x d e n s i t y
10 v2=v1*(n2/n1); // s e condary v o l t a g e
11 printf(” ( a ) Maximum f l u x d e n s i t y= %. 2 f T\n\n”,Bm);
12 printf(” ( b ) Secondary wind ing v o l t a g e = %d V”,v2);

Scilab code Exa 21.11 Example 11

1 // Chapter 21 , Problem 11
2 clc;

3 f=50; // f r e q u e n c y
4 v1=500; // pr imary v o l t a g e
5 v2=100; // s e condary v o l t a g e
6 B=1.5; //maximum c o r e f l u x

d e n s i t y
7 A=50e-4; // e f f e c t i v e c o r e

c r o s s−s e c t i o n a l a r ea
8 phim=B*A; //maximum f l u x
9 n1=v1 /(4.44*f*phim); // pr imary t u r n s

10 n2=v2 /(4.44*f*phim); // s e condary t u r n s
11 printf(” Primary t u r n s = %d t u r n s \n\n”,n1);
12 printf(” Seconadry t u r n s = %d t u r n s \n\n”,n2);

Scilab code Exa 21.12 Example 12
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1 // Chapter 21 , Problem 12
2 clc;

3 v1 =4500; // pr imary v o l t a g e
4 v2=225; // s e condary v o l t a g e
5 f=50; // f r e q u e n c y
6 en=15; // e .m. f . pe r turn
7 B=1.4; //maximum c o r e f l u x

d e n s i t y
8 n1=v1/en; // pr imary t u r n s
9 n2=v2/en; // s e condary t u r n s

10 phim=v1 /(4.44*f*n1); //maximum f l u x
11 A=phim/B; // e f f e c t i v e c o r e

c r o s s−s e c t i o n a l a r ea
12 printf(” ( a ) Primary t u r n s = %f\n\ nSecondary t u r n s =

%f\n\n\n”,n1 ,n2);
13 printf(” ( b ) c r o s s−s e c t i o n a l a r ea o f the c o r e = %f m2

”,A);

Scilab code Exa 21.13 Example 13

1 // Chapter 21 , Problem 13 , F i gu r e 2 1 . 5
2 clc

3 n1=2000 // no o f t u r n s on
pr imary

4 n2=800 // no o f t u r n s on
s e condary

5 i2=100 // s e condary c u r r e n t
i n amperes

6 i1=44 // c u r r e n t i n amperes
from phasor diagram

7 i0=5 // no l oad c u r r e n t
8 i3=40 // c u r r e n t from phaor

diagram
9 pf0 =0.2 // power f a c t o r

10 a1=37
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11 pf2 =0.85

12 i1=i2*n2/n1

13 a2=acosd(pf2)

14 a0=acosd(pf0)

15 Icos=(i0*pf0)+(i3*pf2)

16 Isin=(i0*sin(a0*%pi /180))+(i3*sin(a2*%pi /180))

17 I1=sqrt(Isin ^2+ Icos ^2)

18 ta=atand(Isin/Icos)

19 pf=cos(ta*%pi /180)

20 printf(” I1 = %. 3 f A\n\n Power f a c t o r = %. 3 f d e g r e e \n
\n”,I1 ,pf)

Scilab code Exa 21.14 Example 14

1 // Chapter 21 , Problem 14
2 clc;

3 n1=600; // pr imary t u r n s
4 n2=150; // s e condary

t u r n s
5 r1 =0.25; // pr imary

r e s i s t a n c e
6 r2 =0.01; // s e condary

r e s i s t a n c e
7 x1=1; // l e a k a g e

r e a c t a n c e
8 x2 =0.04;

9 re=r1+r2*(n1/n2)^2; // e q u i v a l e n t
r e s i s t a n c e

10 xe=x1+x2*(n1/n2)^2; // e q u i v a l e n t
r e a c t a n c e

11 ze=sqrt(re^2+xe^2); // e q u i v a l e n t
impedance

12 phie=acos(re/ze); // phase a n g l e o f
the impedance

13 printf(” ( a ) E q u i v a l e n t r e s i s t a n c e = %. 2 f ohms\n\n”,
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re);

14 printf(” ( b ) E q u i v a l e n t r e a c t a n c e = %. 2 f ohms\n\n”,xe
);

15 printf(” ( c ) E q u i v a l e n t impedance = %. 2 f ohms\n\n”,ze
);

16 printf(” ( d ) Phase a n g l e o f the impedance = %. 2 f deg ”
,phie *180/ %pi);

Scilab code Exa 21.15 Example 15

1 // Chapter 21 , Problem 15
2 clc;

3 e1=200; // pr imary v o l t a g e
4 e2=400; // s e condary v o l t a g e
5 v2 =387.6; // s e condary t e r m i n a l

v o l t a g e
6 reg =((e2 -v2)/e2)*100; // r e g u l a t i o n
7 printf(” R e g u l a t i o n = %. 1 f p e r c e n t ”,reg);

Scilab code Exa 21.16 Example 16

1 // Chapter 21 , Problem 16
2 clc;

3 reg =2.5; // r e g u l a t i o n
4 e2=240; // s e condary v o l t a g e
5 v2=240 -(( reg*e2)/100); // s e condary t e r m i n a l

v o l t a g e
6 printf(”Load v o l t a g e = %d V”,v2);

Scilab code Exa 21.17 Example 17
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1 // Chapter 21 , Problem 17
2 clc;

3 vi=200e3; // r a t e d t r a n s f o r m e r
4 pf =0.85; // power f a c t o r
5 lcu =1.5e3; // copper l o s s
6 lfe=1e3; // i r o n l o s s
7 po=vi*pf; // f u l l −l o ad output power
8 lt=lcu+lfe; // t o t a l l o s s e s
9 pi=po+lt; // input power
10 Ef=(1-(lt/pi)); // e f f i c i e n c y
11 printf(” Trans fo rmer e f f i c i e n c y at f u l l l o ad = %f

p e r c e n t ”,Ef*100);

Scilab code Exa 21.18 Example 18

1 // Chapter 21 , Problem 18
2 clc;

3 vi=200e3; // r a t e d t r a n s f o r m e r
4 pf =0.85; // power f a c t o r
5 lcu =(1/2) ^2*1.5 e3; // copper l o s s
6 lfe=1e3; // i r o n l o s s
7 p0 =(1/2)*vi*pf; // f u l l −l o ad output

power
8 lt=lcu+lfe; // t o t a l l o s s e s
9 pi=p0+lt; // input power

10 Ef=(1-(lt/pi)); // e f f i c i e n c y
11 printf(” Trans fo rmer e f f i c i e n c y at h a l f l o ad = %. 3 f

p e r c e n t ”,Ef *100);

Scilab code Exa 21.19 Example 19

1 // Chapter 21 , Problem 19
2 clc
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3 k=400000 //
t r a n s f o r m e r r a t i n g

4 v1=5000 // pr imary
c u r r e n t

5 v2=320 // s e condary
c u r r e n t

6 r1=0.5 // r e s i s t a n c e
i n ohm

7 r2 =0.001 // r e s i s t a n c e
i n ohm

8 lfe =2500 // i r o n l o s s
9 pf=0.85 // power

f a c t o r
10 i1=k/v1 // pr imary

c u r r e n t
11 i2=k/v2 // s e condary

c u r r e n t
12 lcu=(i1^2*r1)+(i2^2*r2) // t o t a l

copper l o s s
13 lt=lcu+lfe // t o t a l l o s s
14 pt=k*pf // t o t a l

output power
15 pi=pt+lt // input

power
16 n=(1-(lt/pi))*100 // e f f i c i e n c y
17 lc=lcu *(1/2) ^2 // t o t a l

copper l o s s at h a l f l o ad
18 lh=lc+lfe // t o t a l l o s s

at h a l f l o s s
19 ph0 =(1/2)*pt // output

power at h a l f l o ad
20 phi=(ph0+lh) // input

power at h a l f l o ad
21 n1=(1-(lh/phi))*100 // e f f i c i e n c y
22 printf(” ( a ) E f f i c i e n c y on f u l l l o ad = %. 3 f p e r c e n t \n

\n”,n)
23 printf(” ( b ) E f f i c i e n c y at h a l f l o ad = %. 3 f p e r c e n t \n

\n”,n1)
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Scilab code Exa 21.20 Example 20

1 // Chapter 21 , Problem 20
2 clc

3 c=4e3 // cope r l o s s
4 p=500e3 // t r a n s f o r m e r r a t i n g
5 r=2.5e3 // i r o n l o s s
6 pf=0.75 // power f a c t o r
7 x=sqrt(r/c)

8 eff=x*p

9 los =2*r

10 po=eff*pf

11 pi=po-los

12 n=(1-(los/pi))*100

13 printf(” ( a ) The Output KVA at maximum e f f i c i e n c y = %
. 2 f kVA\n\n”,eff /1000)

14 printf(” ( b ) Maximum e f f i c i e n c y = %. 2 f p e r c e n t ”,n)

Scilab code Exa 21.21 Example 21

1 // Chapter 21 , Problem 21
2 clc;

3 N=4/1; // t u r n s r a t i o
4 Rl=100; // l oad r e s i s t a n c e
5 R1=N^2*Rl; // e q u i v a l e n t input

r e s i s t a n c e
6 printf(” E q u i v a l e n t input r e s i s t a n c e = %d ohms”,R1);

Scilab code Exa 21.22 Example 22
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1 // Chapter 21 , Problem 22
2 clc;

3 R1=112; // e q u i v a l e n t input
r e s i s t a n c e

4 Rl=7; // l oad r e s i s t a n c e
5 N=sqrt(R1/Rl); // t u r n s r a t i o
6 printf(”Optimum t u r n s r a t i o = %d : 1 ”,N);

Scilab code Exa 21.23 Example 23

1 // Chapter 21 , Problem 23
2 clc;

3 R1=150; // e q u i v a l e n t
input r e s i s t a n c e

4 N=5; // t u r n s r a t i o
5 Rl=R1/(N^2); // l oad

r e s i s t a n c e
6 printf(”Optimum v a l u e o f l o ad r e s i s t a n c e = %d ohm”,

Rl);

Scilab code Exa 21.24 Example 24

1 // Chapter 21 , Problem 24
2 clc;

3 v1=220; // pr imary
v o l t a g e

4 v2 =1760; // s e condary
v o l t a g e

5 R=2; // c a b l e
r e s i s t a n c e

6 Rl=1.28e3; // l oad a c r o s s
s e condary wind ing

7 N=v1/v2; // t u r n s r a t i o
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8 R1=N^2*Rl; // e q u i v a l e n t
input r e s i s t a n c e

9 Rin=R+R1; // t o t a l i nput
r e s i s t a n c e ,

10 I1=v1/Rin; // pr imary
c u r r e n t

11 I2=I1*N; // s e condary
c u r r e n t

12 P=I2^2*Rl; // power
d i s s i p a t e d

13 printf(” ( a ) Primary c u r r e n t = %d A\n\n”,I1);
14 printf(” ( b ) Power d i s s i p a t e d i n l oad r e s i s t o r = %d W

”,P);

Scilab code Exa 21.25 Example 25

1 // Chapter 21 , Problem 25
2 clc;

3 V=24; // ac s o u r c e
4 R1=15e3; // input r e s i s t a n c e
5 N=25/1; // t u r n s r a t i o
6 Rin =15e3; // i n t e r n a l r e s i s t a n c e
7 Rl=R1*(1/N)^2; // l oad r e s i s t a n c e
8 Rt=Rin+R1; // t o t a l i nput r e s i s t a n c e
9 I1=V/Rt; // pr imary c u r r e n t
10 I2=I1*N; // s e condary c u r r e n t
11 P=I2^2*Rl; // power d i s s i p a t e d
12 printf(” ( a ) Load r e s i s t a n c e = %d ohms\n\n”,Rl);
13 printf(” ( b ) Power d i s s i p a t e d i n the l oad = %. 1 f mW”,

P*1000);

Scilab code Exa 21.26 Example 26
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1 // Chapter 21 , Problem 26
2 clc;

3 V1=320; // pr imary v o l t a g e
4 V2=250; // s e condary v o l t a g e
5 Rg=20e3; // r a t i n g
6 I1=Rg/V1; // pr imary c u r r e n t
7 I2=Rg/V2; // s e condary c u r r e n t
8 I=I2 -I1; // c u r r e n t i n common par t

o f the wind ing
9 printf(” Primary c u r r e n t = %. 1 f A\n\ nSecondary

c u r r e n t = %d A\n\n\n”,I1 ,I2);
10 printf(” Hence c u r r e n t i n common par t o f the wind ing

= %. 1 f A”,I);

Scilab code Exa 21.27 Example 27

1 // Chapter 21 , Problem 27
2 clc;

3 v1=200; // pr imary v o l t a g e o f
t r a n s f o r m e r 1

4 v2=150; // s e condary v o l t a g e
o f t r a n s f o r m e r 1

5 v3=500; // pr imary v o l t a g e o f
t r a n s f o r m e r 2

6 v4=100; // s e condary v o l t a g e
o f t r a n s f o r m e r 2

7 x=v2/v1;

8 V=(1-x)*100;

9 y=v4/v3;

10 W=(1-y)*100;

11 printf(” ( a ) 200V: 1 5 0V t r a n s f o r m e r , \ n Volume o f
copper = %d p e r c e n t \n”,V);

12 disp(” Hence the s a v i n g i s 75%”);
13 printf(”\n\n ( b ) 500V: 1 0 0V t r a n s f o r m e r , \ nVolume o f

copper = %d p e r c e n t \n”,W);
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14 disp(” Hence the s a v i n g i s 20%. ”);

Scilab code Exa 21.28 Example 28

1 // Chapter 21 , Problem 28
2 clc;

3 n1=500; // pr imary t u r n s
4 n2=50; // s e condary

t u r n s
5 v1=2.4e3; // supp ly v o l t a g e
6 Vp=v1/sqrt (3); // pr imary phase

v o l t a g e
7 Vp2=Vp*(n2/n1); // s e condary

phase v o l t a g e
8 Vp3=v1*(n2/n1); // s e condary

phase v o l t a g e 2
9 Vl=sqrt (3)*Vp3; // s e condary l i n e

v o l t a g e
10 printf(” ( a ) For s t a r c o n n e c t i o n \n”)
11 printf(” Secondary l i n e v o l t a g e = %. 2 f V\n\n”,Vp2);
12 printf(” ( b ) For d e l t a c o n n e c t i o n \n”);
13 printf(” Secondary l i n e v o l t a g e = %. 2 f V”,Vl);

Scilab code Exa 21.29 Example 29

1 // Chapter 21 , Problem 29
2 clc;

3 N1=1; // pr imary t u r n s
4 N2=60; // s e condary t u r n s
5 I1=300; // pr imary c u r r e n t
6 Ra =0.15; // ammeter r e s i s t a n c e
7 R2 =0.25; // s e condary wind ing

r e s i s t a n c e
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8 I2=I1*(N1/N2); // s e condary c u r r e n t
9 V2=I2*Ra; // s e condary v o l t a g e
10 Rt=Ra+R2; // t o t a l r e s i s t a n c e

o f s e conda ry c i r c u i t
11 e2=I2*Rt; // induced e .m. f . i n

s e condary
12 l=e2*I2; // l oad on s e conda ry
13 printf(” ( a ) Reading on the ammeter = %d A\n\n”,I2);
14 printf(” ( b ) P . d . a c r o s s the ammeter = %. 2 f V\n\n”,V2

);

15 printf(” ( c ) Tota l l o ad ( i n VA) on the s e conda ry = %d
VA”,l);
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Chapter 22

DC machines

Scilab code Exa 22.1 Example 1

1 // Chapter 22 , Problem 1
2 clc;

3 Z=600; // no o f armature c o n d u c t o r s
4 c=2;

5 p=8/2; // no o f p a i r s o f p o l e s
6 n=625/60; // armature speed
7 phi =20e-3; // f l u x
8 E=(2*p*phi*n*Z)/c; // e .m. f
9 printf(” emf = %f V”,E);

Scilab code Exa 22.2 Example 2

1 // Chapter 22 , Problem 2
2 clc;

3 E=240; // e .m. f
4 Z=50*16; // no o f armature

c o n d u c t o r s
5 phi =30e-3; // f l u x
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6 p=4/2; // no o f p a i r s o f
p o l e s

7 c=2*p;

8 n=(E*c)/(2*p*phi*Z); // armature speed
9 printf(” Speed = %d rev / s ”,n);

Scilab code Exa 22.3 Example 3

1 // Chapter 22 , Problem 3
2 clc;

3 p=8/2; // no o f p a i r s o f
p o l e s

4 c=2*p;

5 phi =0.03; // f l u x
6 n=500/60; // armature speed
7 Z=1200; // no o f armature

c o n d u c t o r s
8 E=(2*p*phi*n*Z)/c; // e .m. f
9 printf(” emf = %f V”,E);

Scilab code Exa 22.4 Example 4

1 // Chapter 22 , Problem 4
2 clc;

3 p=8/2; // no o f p a i r s o f
p o l e s

4 c=2;

5 phi =0.03; // f l u x
6 n=500/60; // armature speed
7 Z=1200; // no o f armature

c o n d u c t o r s
8 E=(2*p*phi*n*Z)/c; // e .m. f
9 printf(” emf = %f V”,E);
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Scilab code Exa 22.6 Example 6

1 // Chapter 22 , Problem 6
2 clc;

3 E1=200; // g e n e r a t e d e .m. f 1
4 n1=30; // armature speed 1
5 E2=250; // g e n e r a t e d e .m. f 2
6 n2=20; // armature speed 2
7 phi1 =1; // f l u x 1
8 phi2=(phi1*n1*E2)/(n2*E1); // f l u x 2
9 printf(” I n c r e a s e i n the f l u x per p o l e = %f p e r c e n t ”,

phi2 *100);

Scilab code Exa 22.7 Example 7

1 // Chapter 22 , Problem 7
2 clc;

3 E=200; // g e n e r a t e d e .m. f
4 ia=30; // armature c u r r e n t
5 Ra =0.30; // armature

r e s i s t a n c e
6 V=E-(ia*Ra); // t e r m i n a l v o l t a g e
7 printf(” Terminal v o l t a g e = %f V”,V);

Scilab code Exa 22.8 Example 8

1 // Chapter 22 , Problem 8
2 clc;
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3 ia=8; // armature
c u r r e n t

4 Ra=1; // armature
r e s i s t a n c e

5 Rl=60; // loadd
r e s i s t a n c e

6 V=ia*Rl; // t e r m i n a l
v o l t a g e

7 E=V+(ia*Ra); // g e n e r a t e d e .m.
f

8 printf(” ( a ) Terminal v o l t a g e = %f V\n\n”,V);
9 printf(” ( b ) Generated emf = %f V\n\n”,E);

Scilab code Exa 22.9 Example 9

1 // Chapter 22 , Problem 9
2 clc;

3 E1=150; // g e n e r a t e d e .m. f 1
4 phi1 =0.10; // f l u x 1
5 phi2 =0.1; // f l u x 2
6 N1=20; // armature speed 1
7 N2=25; // armature speed 2
8 N3=24; // armature speed 3
9 N4=20 // armature speed 4

10 phi3 =0.08; // f l u x 3
11 phi4 =0.07; // f l u x 4
12 E2=(E1*phi1*N2)/(phi2*N1); //

g e n e r a t e d e .m. f 2
13 E3=(E1*phi3*N4)/(phi2*N1); //

g e n e r a t e d e .m. f 3
14 E4=(E1*phi4*N3)/(phi2*N1); //

g e n e r a t e d e .m. f 4
15 printf(” ( a ) emf = %. 1 f V\n\n\n”,E2);
16 printf(” ( b ) emf = %d V\n\n\n”,E3);
17 printf(” ( c ) emf = %d V\n\n\n”,E4);
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Scilab code Exa 22.10 Example 10

1 // Chapter 22 , Problem 10
2 clc;

3 P=20e3; // power by shunt g e n e r a t o r
4 V=200; // v o l t a g e
5 R=100e-3; // c a b l e r e s i s t a n c e
6 Rf=50; // f i e l d wind ing r e s i s t a n c e
7 Ra=40e-3; // armature r e s i s t a n c e
8 I=P/V; // l oad c u r r e n t
9 Vc=I*R; // v o l t a g e drop i n c a b l e

10 Vt=Vc+V; // t e r m i n a l v o l t a g e
11 If=Vt/Rf; // f i e l d c u r r e n t
12 Ia=I+If; // armature c u r r e n t
13 E=Vt+(Ia*Ra); // g e n e r a t e d e .m. f
14 printf(” ( a ) Terminal v o l t a g e = %d V \n\n”,Vt);
15 printf(” ( b ) Generated e .m. f . E = %. 2 f V”,E);

Scilab code Exa 22.11 Example 11

1 // Chapter 22 , Problem 11
2 clc;

3 I=80; // c u r r e n t
4 Rse =0.02; // s e r i e s r e s i s t a n c e
5 Ra =0.04; // armature r e s i s t a n c e
6 Rf=40; // f i e l d r e s i s t a n c e
7 V=200; // supp ly v o l t a g e
8 Vse=I*Rse; // v o l t drop i n s e r i e s

wind ing
9 V1=V+Vse; //P . d . a c r o s s the f i e l d

wind ing

205



10 If=V1/Rf; // f i e l d c u r r e n t
11 Ia=I+If; // armature c u r r e n t
12 E=V1+(Ia*Ra); // g e n e r a t e d e .m. f
13 printf(” Generated e .m. f . , E = %d V”,E);

Scilab code Exa 22.12 Example 12

1 // Chapter 22 , Problem 12
2 clc;

3 R=0.75 // armature c i r c u i t
r e s i s t a n c e

4 Rf=125; // f i e l d r e s i s t a n c e
5 Po=10e3; // power i n watt
6 V=250; // supp ly v o l t a g e
7 C=600; // i ron , f r i c t i o n and windage

l o s s e s i n watt
8 I=Po/V; // l oad c u r r e n t
9 If=V/Rf; // f i e l d c u r r e n t

10 Ia=If+I; // armature c u r r e n t
11 n=(Po/(Po+(Ia^2*R)+(If*V)+C))*100; //

e f f i c i e n c y
12 printf(” E f f i c i e n c y = %f p e r c e n t ”,n);

Scilab code Exa 22.13 Example 13

1 // Chapter 22 , Problem 13
2 clc;

3 V=240; // supp ly v o l t a g e
4 Ia=50; // armature c u r r e n t
5 Ra=0.2; // armature r e s i s t a n c e
6 E=V-(Ia*Ra); // back e .m. f
7 printf(”Back emf = %d V”,E);
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Scilab code Exa 22.14 Example 14

1 // Chapter 22 , Problem 14
2 clc;

3 Ra =0.25; // armature
r e s i s t a n c e

4 V=300; // supp ly v o l t a g e
5 Ia1 =100; // c u r r e n t 1
6 Ia2 =80; // c u r r e n t 2
7 E1=V+(Ia1*Ra); // e .m. f ( g e n e r a t o r )
8 E2=V-(Ia2*Ra); // e .m. f ( motor )
9 printf(” ( a ) As a g e n e r a t o r , g e n e r a t e d e .m. f = %d V\n

\n”,E1);
10 printf(” ( b ) As a motor , g e n e r a t e d e .m. f = %d V”,E2)

Scilab code Exa 22.15 Example 15

1 // Chapter 22 , Problem 15
2 clc;

3 p=8/2; // p a i r s o f p o l e s
4 c=2;

5 phi =25e-3; // f l u x
6 Ia=30; // armature c u r r e n t
7 Z=900;

8 T=(p*phi*Z*Ia)/(%pi*c); // t o r q u e
9 printf(” Torque = %. 1 f Nm”,T);

Scilab code Exa 22.16 Example 16
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1 // Chapter 22 , Problem 16
2 clc;

3 V=350; // supp ly v o l t a g e
4 Ra=0.5; // armature

r e s i s t a n c e
5 n=15; // motor speed i n r ev

/ s e c
6 Ia=60; // armature c u r r e n t
7 E=V-Ia*Ra; // back e .m. f
8 T=(E*Ia)/(2* %pi*n); // t o r q u e
9 printf(” Torque ,T = %. 1 f Nm”,T);

Scilab code Exa 22.17 Example 17

1 // Chapter 22 , Problem 17
2 clc;

3 V=250; // supp ly
v o l t a g e

4 p=6/2; // p a i r s o f
p o l e s

5 Z=500; // c o n d u c t o r s
6 Ra=1; // armature

r e s i s t a n c e
7 phi =20*10^ -3; // f l u x
8 Ia=40; // armature

c u r r e n t
9 c=2*p;

10 E=V-(Ia*Ra); // back e .m. f
11 n=E*c/(2*p*phi*Z); // r o t a t i n g

speed
12 T=(E*Ia)/(2* %pi*n); // t o r q u e
13 printf(” ( a ) Speed = %f rev /min\n\n”,n*60);
14 printf(” ( b ) Torque , T = %. 2 f Nm”,T);
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Scilab code Exa 22.18 Example 18

1 // Chapter 22 , Problem 18
2 clc;

3 T1=25; // t o r q ue o f a s h a f t 1
4 T2=35; // t o r q ue o f a s h a f t 2
5 Ia1 =16; // armature c u r r e n t 1
6 phi2 =0.85; // f l u x
7 Ia2=Ia1*T2/(phi2*T1); // armature c u r r e n t 2
8 printf(” Armature c u r r e n t = %. 2 f A”,Ia2);

Scilab code Exa 22.19 Example 19

1 // Chapter 22 , Problem 19
2 clc

3 V=100 // supp ly v o l t a g e
4 I=15 // c u r r e n t i n ampere
5 T=12 // t o r q u e i n Nm
6 n=1500/60

7 n1=((V*I)/(T*2*%pi*n))*100

8 los =((T*2*%pi*n)-(V*I))

9 printf(” ( a ) E f f i c i e n c y = %. 2 f p e r c e n t \n\n”,n1)
10 printf(” ( b ) Power l o s s = %f W”,los)

Scilab code Exa 22.20 Example 20

1 // Chapter 22 , Problem 20
2 clc;

3 Ra=0.4; // armature
r e s i s t a n c e
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4 V=240; // supp ly v o l t a g e
5 Rf=150; // f i e l d r e s i s t a n c e
6 I=30; // t o t a l c u r r e n t
7 If=V/Rf; // f i e l d c u r r e n t
8 Ia=I-If; // armature c u r r e n t
9 E=V-(Ia*Ra); // g e n e r a t e d e .m. f

10 printf(” ( a ) Armature c u r r e n t = %. 1 f A\n\n”,Ia);
11 printf(” ( b ) Back emf = %. 2 f V”,E)

Scilab code Exa 22.21 Example 21

1 // Chapter 22 , Problem 21
2 clc;

3 V=200; // supp ly v o l t a g e
4 Ra=0.4; // armature

r e s i s t a n c e
5 Ia=30; // armature c u r r e n t
6 n1 =1350/60; // r o t a t i n g speed
7 Ia2 =45; // armature c u r r e n t 2
8 E1=V-(Ia*Ra); // e .m. f 1
9 E2=V-(Ia2*Ra); // e .m. f 2

10 n2=(n1*E2)/E1; // speed o f the motor
due to armature c u r r e n t 2

11 printf(” Speed o f the motor = %. 3 f r ev /min”,n2*60);

Scilab code Exa 22.23 Example 23

1 // Chapter 22 , Problem 23
2 clc;

3 n1=24; // r o t a t i n g speed due
to Ia = 15A

4 phi2 =2; // f l u x
5 V=240; // supp ly v o l t a g e
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6 Ia=15; // armature c u r r e n t
7 I2=30; // c u r r e n t
8 Ra=0.2; // armature

r e s i s t a n c e
9 Rf=0.3; // f i e l d r e s i s t a n c e
10 E1=V-(Ia*(Ra+Rf)); // e .m. f 1
11 E2=V-(I2*(Ra+Rf)); // e .m. f 2
12 n2=n1*E2/(E1*phi2); // speed o f motor
13 printf(” ( a ) Generated e .m. f = %f V\n\n\n”,E1);
14 printf(” ( b ) Speed o f motor n2 = %. 1 f r ev / s ”,n2);

Scilab code Exa 22.24 Example 24

1 // Chapter 22 , Problem 24
2 clc;

3 Ra=0.2 // armature r e s i s t a n c e
4 V=320; // supp ly v o l t a g e
5 Rf=40; // f i e l d r e s i s t a n c e
6 I=80; // c u r r e n t
7 If=V/Rf; // f i e l d c u r r e n t
8 Ia=I-If; // armature c u r r e n t
9 C=1500;

10 n=(((V*I) -(Ia^2*Ra) -(If*V)-C)/(V*I))*100;

// o v e r a l l e f f i c i e n c y
11 printf(” E f f i c i e n c y = %. 3 f p e r c e n t ”,n);

Scilab code Exa 22.25 Example 25

1 // Chapter 22 , Problem 25
2 clc;

3 V=250; // supp ly v o l t a g e
4 I=40; // c u r r e n t
5 Ra =0.15; // armature r e s i s t a n c e
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6 Rf =0.05; // f i e l d r e s i s t a n c e
7 n=(((V*I) -(2*I^2*(Ra+Rf)))/(V*I))*100; //

o v e r a l l e f f i c i e n c y
8 printf(” E f f i c i e n c y = %. 1 f p e r c e n t ”,n);

Scilab code Exa 22.26 Example 26

1 // Chapter 22 , Problem 26
2 clc;

3 T=15; // t o r q ue
4 V=200; // supp ly v o l t a g e
5 n1 =1200/60; // speed o f motor
6 n=80; // e f f i c i e n c y
7 I=((T*2*%pi*n1)/(V*n))*100; // c u r r e n t

s u p p l i e d
8 printf(” Current s u p p l i e d = %. 2 f A”,I);

Scilab code Exa 22.27 Example 27

1 // Chapter 22 , Problem 27
2 clc;

3 V=400; // supp ly v o l t a g e
4 I=10; // c u r r e n t
5 R=2; // t o t a l

r e s i s t a n c e
6 C=300; // i ron , f r i c t i o n

and windage l o s s e s
7 n=(((V*I) -(I^2*R)-C)/(V*I))*100; //

o v e r a l l e f f i c i e n c y
8 printf(” E f f i c i e n c y = %. 1 f p e r c e n t ”,n);
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Scilab code Exa 22.28 Example 28

1 // Chapter 22 , Problem 28 , Fig . 2 2 . 2 9 ( b )
2 clc;

3 V=500; // supp ly v o l t a g e
4 Ia=120; // armature c u r r e n t
5 Ia2 =60; // armature c u r r e n t 2
6 Ra=0.2; // armature r e s i s t a n c e
7 Ra1 =0.5; // armature r e s i s t a n c e 2
8 n1=10; // speed o f motor
9 phi3 =0.8; // f l u x
10 E1=V-(Ia*Ra); // e .m. f
11 E2=V-(Ia2*(Ra+Ra1)); // e .m. f 2
12 n2=n1*E2/E1; // speed o f motor 2
13 E3=V-(Ia2*Ra); // e .m. f 3
14 n3=(n1*E3)/(phi3*E1); // speed o f motor 2
15 printf(” ( a ) Speed n2 = %. 2 f r ev / s \n\n”,n2);
16 printf(” ( b ) Speed n3 = %. 2 f r ev / s \n\n”,n3);

Scilab code Exa 22.29 Example 29

1 // Chapter 22 , Problem 29
2 clc;

3 V=300; // supp ly v o l t a g e
4 I=90; // t o t a l c u r r e n t
5 Ra=0.1; // armature

r e s i s t a n c e
6 n1=15; // speed o f motor
7 Rse =0.05; // s e r i e s wind ing

r e s i s t a n c e
8 R1=0.2; // d i v e r t e r
9 E1=V-(I*(Ra+Rse)); // e .m. f
10 R=(R1*Rse)/(R1+Rse); // e q u i v a l e n t

r e s i s t a n c e
11 I1=(R1/(R1+Rse)); // c u r r e n t

213



12 Ia=sqrt(I^2/I1); // armature
c u r r e n t

13 E2=V-(Ia*(Ra+R)); // e .m. f
14 n2=(E2*I*n1)/(E1*I1*Ia); // speed o f

motor 2
15 printf(” Speed n2 = %. 3 f r ev / s \n\n”,n2);
16 printf(” Speed o f the motor from %d rev / s to %. 3 f r ev

/ s by i n s e r t i n g 0 . 2 ohm d i v e r t e r r e s i s t a n c e i n
p a r a l l e l with the s e r i e s wind ing . ”,n1 ,n2);

Scilab code Exa 22.30 Example 30

1 // Chapter 22 , Problem 30
2 clc;

3 V=400; // supp ly v o l t a g e
4 I=25; // c u r r e n t
5 Ra=0.4; // armature r e s i s t a n c e
6 n1=800; // motor speed 1
7 n2=600; // motor speed 2
8 Rse =0.2; // s e r i e s wind ing

r e s i s t a n c e
9 R1=0.2; // s e r i e s f i e l d

r e s i s t a n c e
10 E1=V-(I*(Ra+Rse)); // e .m. f 1
11 E2=E1*n2/n1; // e .m. f 2
12 R=((V-E2)/I)-(Ra+Rse); // r e s i s t a n c e
13 printf(” R e s i s t a n c e = %f ohms\n\n”,R);
14 printf(”Thus the a d d i t i o n o f a s e r i e s r e s i s t a n c e o f

%fohm has reduced the speed from 800 rev /min to
600 rev /min . ”,R);
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Chapter 23

Three phase induction motors

Scilab code Exa 23.1 Example 1

1 // Chapter 23 , Problem 1
2 clc;

3 f=50; // supp ly f r e q u e n c y
4 p=1; // p a i r s o f p o l e s
5 ns =(50/1) *60; // synchronous speed
6 printf(”The motor has a two−p o l e system , hence p ,

the number o f p a i r s o f p o l e s , i s 1 . \nThus , \ n\n”)
;

7 printf(” Synchronous speed = %f rev /min”,ns);

Scilab code Exa 23.2 Example 2

1 // Chapter 23 , Problem 2
2 clc;

3 ns =900/60; // synchroous speed
4 f=60; // supp ly f r e q u e n c y
5 p=f/ns; // no o f p o l e p a i r s
6 printf(”number o f p o l e p a i r s = %d\n”,p);
7 printf(” t h e r e f o r e , number o f p o l e s = %d”,p*2);
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Scilab code Exa 23.3 Example 3

1 // Chapter 23 , Problem 3
2 clc;

3 ns =6000/60; // synchronous speed
4 p=2/2; // p a i r s o f p o l e s
5 f=p*ns; // supp ly f r e q u e n c y
6 printf(” Frequency = %f Hz”,f);

Scilab code Exa 23.4 Example 4

1 // Chapter 23 , Problem 4
2 clc;

3 f=50; // supp ly
f r e q u e n c y

4 p=4/2; // p a i r s o f p o l e s
5 nr =1455/60; // r o t o r speed
6 ns=f/p; // synchronous

speed
7 s=((ns-nr)/ns)*100; // s l i p
8 printf(” ( a ) synchronous speed = %f rev / s \n\n”,ns);
9 printf(” ( b ) S l i p , s = %d p e r c e n t ”,s);

Scilab code Exa 23.5 Example 5

1 // Chapter 23 , Problem 5
2 clc;

3 f=60; // supp ly
f r e q u e n c y
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4 p=2/2; // p a i r s o f p o l e s
5 ns=(f/p)*60; // synchronous

speed
6 s=2; // s l i p
7 nr=ns -((s*ns)/100); // r o t o r speed
8 printf(” ( a ) synchronous speed = %d rev /min\n\n”,ns);
9 printf(” ( b ) Speed o f the r o t o r = %d rev / s e c \n\n”,nr)

;

10 printf(” ( c ) Frequency o f the induced emf o f the
r o t o r = %. 1 f Hz\n\n” ,(ns-nr)/60);

Scilab code Exa 23.6 Example 6

1 // Chapter 23 , Problem 6
2 clc;

3 f=50; // supp ly
f r e q u e n c y

4 nr =1200/60; // r o t o r
speed

5 s=4; // s l i p
6 ns=(nr/(1-(s/100))); //

synchronous speed
7 printf(” synchronous speed = %d rev /min”,ns*60);

Scilab code Exa 23.7 Example 7

1 // Chapter 23 , Problem 7
2 clc;

3 f=50; // supp ly f r e q u e n c y
4 fr=3; // r o t o r f r e q u e n c y
5 p=8/2; // p a i r s o f p o l e s
6 s=fr/f; // s l i p
7 ns=(f/p)*60; // synchronous speed
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8 nr=ns -(s*ns); // r o t o r speed
9 printf(” ( a ) S l i p , s = %f \n\n”,s);
10 printf(” ( b ) r o t o r speed = %f rev /min”,nr);

Scilab code Exa 23.8 Example 8

1 // Chapter 23 , Problem 8
2 clc;

3 Psi = 32000; // i n Watts
4 Psl = 1200; // i n Watts
5 s = 0.05; // s l i p
6 Pfl = 750; // i n Watts
7 // Input power to r o t o r = s t a t o r i nput power − s t a t o r

l o s s e s
8 Pi = Psi - Psl

9 // s l i p = r o t o r copper l o s s / r o t o r input
10 Pl = s*Pi

11 // Tota l mechan i ca l power deve l oped by the r o t o r =
r o t o r i nput power − r o t o r l o s s e s

12 Pr = Pi - Pl

13 // Output power o f motor = power deve l oped by the
r o t o r − f r i c t i o n and windage l o s s e s

14 Po = Pr - Pfl

15 // E f f i c i e n c y o f i n d u c t i o n motor = ( output power /
input power ) ∗100

16 eff = (Po/Psi)*100 // i n p e r c e n t
17 printf(”\n\n ( a ) Rotor copper l o s s i s %f kW”,Pl /1000)
18 printf(”\n\n ( b ) Tota l mechan i ca l power deve l oped by

the r o t o r i s %f kW”,Pr /1000)
19 printf(”\n\n ( c ) Output power o f motor i s %f kW”,Po

/1000)

20 printf(”\n\n ( d ) E f f i c i e n c y o f i n d u c t i o n motor i s %. 2
f p e r c e n t ”,eff)
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Scilab code Exa 23.9 Example 9

1 // Chapter 23 , Problem 9
2 clc

3 pi=30.8e3 // input power to r o t o r
4 pi1 =32e3 // s t a t o r i nput power
5 ns=0.35 // p e r c e n t
6 l=0.75 e3 // f r i c t i o n and windage

l o s s e s
7 s=1-ns

8 cl=s*pi

9 P=pi -cl

10 Po=P-l

11 n=(Po/pi1)*100

12 printf(” ( a ) Rotor copper l o s s = %. 3 f kW\n\n”,cl
/1000)

13 printf(” ( b ) E f f i c i e n c y = %. 2 f p e r c e n t ”,n)

Scilab code Exa 23.10 Example 10

1 // Chapter 23 , Problem 10
2 clc;

3 nr = 24; // i n r ev / s e c
4 p = 4/2; // no . o f p o l e

p a i r s
5 R2 = 0.35; // i n Ohms
6 X2 = 3.5; // i n Ohms
7 V = 415; // i n V o l t s
8 tr = 0.85; // turn r a t i o N2/N1
9 f = 50 ; // i n Hz

10 Pl = 770; // i n Watt
11 m = 3; // no . o f phase s
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12

13 // ns i s the synchronous speed , f i s the f r e q u e n c y i n
h e r t z o f the supp ly to the s t a t o r and p i s the

number o f p a i r s o f p o l e s .
14 ns = f/p

15 //The s l i p , s
16 s = ((ns - nr)/ns)*100 // i n p e r c e n t
17 // Phase v o l t a g e , E1 = V/ ( 3 ˆ 0 . 5 )
18 E1 = V/(3^0.5)

19 // F u l l l o ad t o r q ue
20 T = [m*(tr^2) /(2* %pi*ns)]*[(s/100)*E1*E1*R2/(R2*R2 +

(X2*(s/100))^2)]

21 // Output power , i n c l u d i n g f r i c t i o n l o s s e s
22 Pm = 2*%pi*nr*T

23 // power output
24 Po = Pm - Pl

25 //Maximum t o r q u e o c c u r s when R2 = Xr = 0 . 3 5 ohm
26 // S l i p
27 sm = R2/X2

28 //maximum torque , Tm
29 Tm = [m*(tr^2) /(2* %pi*ns)]*[sm*E1*E1*R2/(R2*R2 + (X2

*sm)^2)]

30 // speed at which maximum t o r qu e o c c u r s
31 nrm = ns*(1 - sm)

32 nrmrpm = nrm*60

33 //At the s t a r t , i . e . , a t s t a n d s t i l l , s l i p , s=1
34 ss = 1

35 // s t a r t i n g t o r qu e
36 Ts = [m*(tr^2) /(2* %pi*ns)]*[ss*E1*E1*R2/(R2*R2 + (X2

*ss)^2)]

37 printf(”\n\n ( a ) Synchronous speed i s %. 0 f r ev / s e c ”,ns
)

38 printf(”\n\n ( b ) S l i p i s %. 0 f p e r c e n t ”,s)
39 printf(”\n\n ( c ) F u l l l o ad t o r qu e i s %. 2 f Nm”,T)
40 printf(”\n\n ( d ) power output i s %. 2E W”,Po)
41 printf(”\n\n ( e )maximum t o rq u e i s %. 2 f Nm”,Tm)
42 printf(”\n\n ( f ) speed at which maximum t o r qu e o c c u r s

i s %. 0 f r e v /min”,nrmrpm)
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43 printf(”\n\n ( g ) s t a r t i n g to r q u e i s %. 2 f Nm”,Ts)

Scilab code Exa 23.11 Example 11

1 // Chapter 23 , Problem 11
2 clc;

3 nr = 24; // i n r ev / s e c
4 f = 50 ; // i n Hz
5 p = 4/2; // no . o f p o l e p a i r s
6 V = 415; // i n V o l t s
7 R2 = 0.35; // i n Ohms
8 X2 = 3.5; // i n Ohms
9 tr = 0.85; // turn r a t i o N2/N1

10 m = 3; // no . o f phase s
11 // ns i s the synchronous speed , f i s the f r e q u e n c y i n

h e r t z o f the supp ly to the s t a t o r and p i s the
number o f p a i r s o f p o l e s .

12 ns = f/p

13 //The s l i p , s
14 s = ((ns - nr)/ns)*100 // i n p e r c e n t
15 // Phase v o l t a g e , E1 = V/ ( 3 ˆ 0 . 5 )
16 E1 = V/(3^0.5)

17 // r o t o r cu r r en t ,
18 Ir = (s/100)*E1*tr/((R2^2 + (X2*(s/100))^2) ^0.5)

19 // Rotor copper l o s s
20 Pcl = m*R2*(Ir^2)

21 // s t a r t i n g cu r r en t ,
22 ss =1

23 I2 = ss*tr*E1/((R2^2 + (X2*ss)^2) ^0.5)

24 printf(”\n\n ( a ) Rotor c u r r e n t i s %. 2 f A”,Ir)
25 printf(”\n\n ( b ) Tota l copper l o s s i s %. 2 f W”,Pcl)
26 printf(”\n\n ( c ) S t a r t i n g c u r r e n t i s %. 2 f A”,I2)
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Scilab code Exa 23.12 Example 12

1 // Chapter 23 , Problem 12
2 clc;

3 V = 415; // i n V o l t s
4 Psl = 650; // i n Watt
5 pf = 0.87; // power f a c t o r
6 Pm = 11770; // watt s from par t ( d ) ,

Problem 2 2 . 1 0
7 Pcl = 490.35; // watts , Rotor copper l o s s

, from par t ( b ) , Problem 2 2 . 1 1
8

9 // S t a t o r i nput power
10 P1 = Pm + Pcl + Psl

11

12 Po = 11000 // watts , Net power output ,
from par t ( d ) , Problem 2 2 . 1 0

13 // e f f i c i e n c y = ( output / input ) ∗100
14 eff = (Po/P1)*100 // i n p e r c e n t
15

16 // Power input , P1 = ( 3 ˆ 0 . 5 ) ∗VL∗ IL∗ co s ( ph i )
17 // p f = co s ( ph i )
18 // supp ly cu r r en t , IL
19 I = P1 /((3^0.5)*V*pf)

20 printf(”\n\n ( a ) S t a t o r i nput power i s %. 2 f kW”,P1
/1000)

21 printf(”\n\n ( b ) E f f i c i e n c y i s %. 2 f p e r c e n t ”,eff)
22 printf(”\n\n ( c ) Supply c u r r e n t i s %. 2 f A”,I)

Scilab code Exa 23.13 Example 13

1 // Chapter 23 , Problem 13
2 clc;

3 p = 4/2; // no . o f p o l e p a i r s
4 f = 50 ; // i n Hz
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5 nr = 24; // i n r ev / s e c
6 V = 415; // i n V o l t s
7 R2 = 0.35; // i n Ohms
8 X2 = 3.5; // i n Ohms
9

10 //At the moment o f s t a r t i n g , s l i p ,
11 s = 1

12

13 //Maximum t o r q u e o c c u r s when r o t o r r e a c t a n c e e q u a l s
r o t o r r e s i s t a n c e

14 // f o r maximum t o r q u e
15 R2 = s*X2

16 printf(”\n\ n R e s i s t a n c e o f the r o t o r i s %. 1 f Ohm”,R2)
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