
Scilab Textbook Companion for
Engineering Physics

by G. P. Reddy, K.J. Pratap, P. M. Rao, and
S.Asadullah1

Created by
Aditya Rutwik C V

Bachelor Of Technology
Electronics Engineering

CMR Institute of Technology
College Teacher

None
Cross-Checked by

None

July 31, 2019

1Funded by a grant from the National Mission on Education through ICT,
http://spoken-tutorial.org/NMEICT-Intro. This Textbook Companion and Scilab
codes written in it can be downloaded from the ”Textbook Companion Project”
section at the website http://scilab.in



Book Description

Title: Engineering Physics

Author: G. P. Reddy, K.J. Pratap, P. M. Rao, and S.Asadullah

Publisher: New Age International Pvt Ltd Publishers New Delhi

Edition: 2

Year: 2008

ISBN: 9788122422528

1



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

Wave Optics

Scilab code Exa 1.1 1

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5890*10** -8 // wave l ength
7 myu =1.6 // r e f r a c t i v e index
8 m=12 // o rd e r o f the f r i n g e
9

10 // C a l c u l a t i o n s
11 t=(lamda*m)/(myu -1) /10** -6

12

13 // Re su l t
14 mprintf(” Th i ckne s s o f s h e e t= %d∗10∗∗−8 cm”,t)

Scilab code Exa 1.2 2

1 // Chapter 1 : Wave Opt i c s
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2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5893*10** -8 // wave l ength
7 myu =1.55 // r e f r a c t i v e index
8 n=10 // o rd e r o f the f r i n g e
9

10 // C a l c u l a t i o n s
11 t=(lamda*n)/(myu -1) /(10** -3) *10**3

12

13 // Re su l t
14 mprintf(” Th i ckne s s o f s h e e t= %. 2 f ∗10∗∗−8 cm”,t)

Scilab code Exa 1.3 3

1

2 // Chapter 1 : Wave Opt i c s
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 lamda =5640*10** -8 // wave l ength
8 d=0.01 // d i s t a n c e between s l i t s
9 n=0 // f i r s t minimum
10

11 // C a l c u l a t i o n s
12 theta=(n+(1/2))*(lamda/d)

13 theta=theta *180/ %pi

14

15 // Re su l t
16 mprintf(”Angular p o s i t i o n o f f i r s t minima i s= %0 . 2 f ”

,theta)
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Scilab code Exa 1.4 4

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5890*10** -8 // wave l ength
7 myu =1.5 // r e f r a c t i v e index o f g l a s s
8 n=1 // f i r s t minimum
9 r=60 // ang l e i n d e g r e e s
10

11 // C a l c u l a t i o n s
12 t=(n*lamda)/(2* myu *0.5) /10** -5

13

14 // Re su l t
15 mprintf(”Minimum t h i c k n e s s o f the f i lm t= %. 5 f

∗10∗∗−5 cm”,t)
16 //The answer p rov id ed i n the t ex tbook i s i n c o r r e c t

Scilab code Exa 1.5 5

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 i=35 // i n c i d e n t ang l e i n d e g r e e s
7 myu =1.33 // r e f r a c t i v e index
8 n=1 // f i r s t minimum
9 t=4*10** -5 // t h i c k n e s s
10
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11 // C a l c u l a t i o n s
12 cos_r =0.90

13 lamda1 =2*myu*t*cos_r /10** -5 // f o r f i r s t o r d e r
n=1

14 lamda2 =(2* myu*t*cos_r)/2/10** -5 // f o r second
o rd e r n=2

15 lamda3 =(2* myu*t*cos_r)/3/10** -5 // f o r t h i r d o rd e r
n=3

16

17 // Re su l t
18 mprintf(” ( i ) For the f i r s t o r d e r wave l ength= %. 2 f

∗10∗∗−5 cm” ,lamda1)

19 //The answer p rov id ed i n the t ex tbook i s i n c o r r e c t
20 mprintf(”\n ( i i ) For the second o rd e r wave l ength= %. 2 f

∗10∗∗−5 cm”,lamda2)
21 mprintf(”\n ( i i i ) For the t h i r d o rd e r wave l ength= %. 2 f

∗10∗∗−5 cm”,lamda3)

Scilab code Exa 1.6 6

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5890*10** -10 // wave l ength
7 myu =1.5 // r e f r a c t i v e index o f g l a s s
8 n=1 // f i r s t minimum
9 r=60 // ang l e i n d e g r e e s
10

11 // C a l c u l a t i o n s
12 t=(n*lamda)/(2* myu *0.5) /10** -7

13

14 // Re su l t
15 mprintf(” Th i ckne s s o f the f i lm t= %. 3 f ∗10∗∗−4 mm”,t)
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Scilab code Exa 1.7 7

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5890*10** -10 // wave l ength
7 myu =1.33 // r e f r a c t i v e index o f g l a s s
8 n=1 // f i r s t minimum
9 r=45 // ang l e i n d e g r e e s
10 cos_r =0.707

11

12 // C a l c u l a t i o n s
13 t=(n*lamda)/(2* myu*cos_r)/10** -7

14

15 // Re su l t
16 mprintf(” Th i ckne s s o f the f i lm t= %. 3 f ∗10∗∗−4 mm”,t)

Scilab code Exa 1.8 8

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5.1*10** -7 // wave l ength
7 myu =4/3 // r e f r a c t i v e index o f g l a s s
8 r=45 // ang l e i n d e g r e e s
9 sin_i =4/5

10 n=50
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11

12 // C a l c u l a t i o n s
13 sin_r=sin_i/myu

14 cos_r=(1-sin_r **2) **0.5

15 t=(n*lamda)/(2* myu*cos_r)/10** -5

16

17 // Re su l t
18 mprintf(” Th i ckne s s o f the f i lm t= %. 1 f ∗10∗∗−5 m”,t)

Scilab code Exa 1.9 9

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 n2=20 // o rd e r o f dark r i n g
7 lamda =5890*10** -8 // wave l enght
8

9 // C a l c u l a t i o n s
10 n1=n2*4

11

12 // Re su l t
13 mprintf(”Order o f the dark r i n g n1= %d” ,n1)

Scilab code Exa 1.10 10

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 Dm =0.590 // d iamete r o f r i n g 15
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7 Dn =0.336 // d iamete r o f r i n g 5
8 lamda =5890*10** -8

9 m=15

10 n=5

11

12 // Ca l c u l a t i o n
13 R=(Dm**2-Dn**2) /(4* lamda *(m-n))

14

15 // Re su l t
16 mprintf(”Radius o f c u r v a tu r e= %0 . 1 f cm”,R)

Scilab code Exa 1.11 11

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda1 =6000*10** -8

7 lamda2 =4500*10** -8

8 R=90 // Radius o f c u r v a tu r e
9 n=3

10

11 // Ca l c u l a t i o n
12 dn=sqrt (4*n*lamda1*R)

13

14 // Re su l t
15 mprintf(”Diameter o f the nth r i n g= %0 . 4 f cm” ,dn)

Scilab code Exa 1.12 12

1 // Chapter 1 : Wave Opt i c s
2
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3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 Dm=0.50 // d iamete r o f r i n g 1
7 lamda =5900*10** -8 // wave l enght
8 m=10

9

10 // Ca l c u l a t i o n
11 R=(Dm**2) /(4* lamda*m)/10**2*10**2

12

13 // Re su l t
14 mprintf(”Radius o f c u r v a tu r e= %. 2 f cms”,R)

Scilab code Exa 1.13 13

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 dn=0.3 // d iamete r o f r i n g 5
7 lamda =5.895*10** -5 // wave l enght
8 R=100

9 n=5

10

11 // Ca l c u l a t i o n
12 myu =(4*R*n*lamda)/dn**2

13

14 // Re su l t
15 mprintf(” R e f r a c t i v e index o f l i q u i d= %. 2 f ”,myu)

Scilab code Exa 1.14 14
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1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 D2=1.40

7 D1=1.20

8

9 // Ca l c u l a t i o n
10 myu=(D2/D1)**2

11

12 // Re su l t
13 mprintf(” R e f r a c t i v e index o f l i q u i d= %0 . 3 f ”,myu)

Scilab code Exa 1.15 15

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myu =4/3

7 Dn=0.5 // d iamete r o f 10 th r i n g
8 lamda =6*10** -5

9 n=10

10

11 // Ca l c u l a t i o n
12 R=(myu*Dn**2) /(4*n*lamda)

13

14 // Re su l t
15 mprintf(”Radius o f c u r v a tu r e= %. 0 f cm”,R)

Scilab code Exa 1.16 16
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1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myu =4/3

7 Dn=0.5 // d iamete r o f 10 th r i n g
8 lamda =5895*10** -8

9 n=6

10 R=100

11 r=0.15

12

13 // Ca l c u l a t i o n
14 myu =(((2*n) -1)*lamda*R)/(2*r**2)

15

16 // Re su l t
17 mprintf(” R e f r a c t i v e index o f l i q u i d= %. 3 f ”,myu)

Scilab code Exa 1.17 17

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 D15 =5.90*10** -3 // d iamete r o f 15 th r i n g
7 D5 =3.36*10** -3 // d iamete r o f 5 th r i n g
8 m=10

9 R=100

10

11 // Ca l c u l a t i o n
12 lamda=(D15**2-D5**2) /(4*m*R)/10** -9*10**3

13

14 // Re su l t
15 mprintf(”Wavelength o f l i q u i d used= %d Armstrong ”,

16



lamda)

Scilab code Exa 1.18 18

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 D1=1.50

7 D2=1.30

8

9 // Ca l c u l a t i o n
10 myu=(D1/D2)**2

11

12 // Re su l t
13 mprintf(” R e f r a c t i v e index o f l i q u i d= %. 3 f ”,myu)

Scilab code Exa 1.19 19

1 // Chapter 1 : Wave Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =5.9*10** -7

7 r=5.2*10** -3 // r a d i u s o f r i n g
8 n=10

9

10 // Ca l c u l a t i o n
11 R=(r**2)/(n*lamda)

12 t=(n*lamda)/2/10** -6

13

17



14 // Re su l t
15 mprintf(” ( i ) Radius o f c u r v a tu r e R= %f m” ,R)

16 mprintf(”\n ( i i ) Th i ckne s s o f a i r f i lm t= %. 2 f ∗10∗∗−6
m” ,t)
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Chapter 2

Diffraction

Scilab code Exa 2.1 1

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 m=1 // f i r s t minimum
8 lamda =6000*10** -10 // wave l ength
9 theta =(35* %pi /180) // ang l e i n r a d i a n s

10

11 // C a l c u l a t i o n s
12 a=(m*lamda)/sin(theta)/10** -6

13

14 // Re su l t
15 mprintf(”Width o f the s l i t a= %. 2 f micro−m”,a)

Scilab code Exa 2.2 2
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1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 m=1 // f i r s t minimum
8 lamda =6500*10** -10 // wave l ength
9 a=2*10** -6 // s l i t width
10

11 // C a l c u l a t i o n s
12 theta =(( asin((m*lamda)/a))*180/ %pi)

13

14 // Re su l t
15 mprintf(”Angle o f f i r s t minimum the t a= %. 2 f d e g r e e s ”

,theta)

Scilab code Exa 2.3 3

1 // Chapter 2 : D i f f r a c t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 m=1 // f i r s t minimum
7 a=90*10** -16 // s l i t width
8 y=6*10** -3 // d i s t a n c e from c e n t r a l

maximum
9 D=0.98 // Sc r e en d i s t a n c e

10

11 // C a l c u l a t i o n s
12 lamda=(y*a)/D/10** -17*10**3

13

14 // Re su l t
15 mprintf(”Wavelength o f i n c i d e n t l i g h t lamda= %d

20



Armstrong ”,lamda)

Scilab code Exa 2.4 4

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 a=2*10** -4 // s l i t width
8 lamda =6*10** -7 // wave l ength
9

10 // C a l c u l a t i o n s
11 theta=asin(lamda/a)

12 TLW =4* theta /10** -2

13 theta1=asin(lamda/a)/10** -3

14

15 // Re su l t
16 mprintf(” Tota l l i n e a r width= %. 1 f cm”,TLW)
17 mprintf(”\ nAngular p o s i t i o n o f the minima= %d∗10∗∗−3

r ad i an ”,theta1)

Scilab code Exa 2.5 5

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 n1=1

8 n2=2
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9 lamda =6000*10** -8 // wave l ength
10 N=6000 //number o f l i n e s f o r

d i f f r a c t i o n g r a t i n g
11

12 // C a l c u l a t i o n s
13 theta1 =(( asin(n1*lamda*N))*180/ %pi)

14 theta2 =(( asin(n2*lamda*N))*180/ %pi)

15

16 // Re su l t
17 mprintf(”Angle between 1 s t and 2nd o rd e r l i n e i s %. 2

f d e g r e e s ” ,(theta2 -theta1))

Scilab code Exa 2.6 6

1 // Chapter 2 : D i f f r a c t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda1 =5890*10** -8 // wave l eght
7 lamda2 =5896*10** -8 // wave l eght
8 N=6000 //number o f l i n e s f o r

d i f f r a c t i o n g r a t i n g
9

10 // C a l c u l a t i o n s
11 theta1 =(( asin (2* lamda1*N))*180/ %pi)

12 theta2 =(( asin (2* lamda2*N))*180/ %pi)

13

14 // Re su l t
15 mprintf(”Angular s e p a r a t i o n= %. 2 f d e g r e e s ” ,(theta2 -

theta1))

Scilab code Exa 2.7 7
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1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 lamda =5000*10** -8 // wave l ength
8 N=4000 //number o f l i n e s f o r

d i f f r a c t i o n g r a t i n g
9 n=3 // t h i r d o rd e r

10

11 // C a l c u l a t i o n s
12 theta =(( asin(n*lamda*N))*180/ %pi)

13

14 // Re su l t
15 mprintf(” D i s p e r s i v e power i n t h i r d o rd e r spectum= %

. 2 f d e g r e e s ”,theta)

Scilab code Exa 2.8 8

1 // Chapter 2 : D i f f r a c t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 N=5000 //number o f l i n e s f o r

d i f f r a c t i o n g r a t i n g
7 n=2 // second o rd e r
8 theta2 =(30* %pi /180) // ang l e i n r a d i a n s
9

10 // C a l c u l a t i o n s
11 lamda=sin(theta2)/(n*N)/10** -5*10**3

12

13 // Re su l t
14 mprintf(”Wavelength lamda= %. 0 f Armstrong ”,lamda)
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Scilab code Exa 2.9 9

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 lamda =5893*10** -8 // wave l ength
8 dlamda =6*10** -8

9 n=3 // t h i r d o rd e r
10

11 // C a l c u l a t i o n s
12 N=lamda/(n*dlamda)

13

14 // Re su l t
15 mprintf(”Number o f g r a t i n g l i n e s= %. 1 f ”,N)

Scilab code Exa 2.10 10

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 lamda =6.5*10** -7 // wave l ength
8 n=1 // f i r s t o r d e r
9 theta =(15* %pi /180) // ang l e i n r a d i a n s

10

11 // C a l c u l a t i o n s
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12 d=(n*lamda)/sin(theta)/10** -6

13

14 // Re su l t
15 mprintf(” Grat ing e l ement= %. 3 f ∗10∗∗−6 m”,d)

Scilab code Exa 2.11 11

1 // Chapter 2 : D i f f r a c t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda2 =4992 // wave l enght
7

8 // C a l c u l a t i o n s
9 lamda =(4* lamda2)/3

10

11 // Re su l t
12 mprintf(”Lamda= %d Armstrong ”,lamda)

Scilab code Exa 2.12 12

1

2 // Chapter 2 : D i f f r a c t i o n
3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 theta =(30* %pi /180) // ang l e i n r a d i a n s
8 lamda1 =5400*10** -10

9 n=3 // t h i r d o rd e r
10

11 // C a l c u l a t i o n s
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12 d=(n*lamda1)/sin(theta)*10**2/10** -4

13 N1=1/d/10** -1*10**3

14

15 // Re su l t
16 mprintf(” Grat ing e l ement= %. 2 f ∗10∗∗−4 cm”,d)
17 mprintf(”\nNumber o f l i n e s i n 1 cm l e n g t h o f g r a t i n g

= %d”,N1)
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Chapter 3

Polarization

Scilab code Exa 3.1 1

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 theta =(60* %pi /180) // ang l e i n r a d i a n s
7

8 // C a l c u l a t i o n s
9 Intensityred =100-(1-cos(theta)**2) *100

10

11 // Re su l t
12 mprintf(” Pe r c en tage o f l i g h t tha t p a s s e s through =

%d pe r c en t ”,Intensityred)

Scilab code Exa 3.2 2

1

2 // Chapter 3 : P o l a r i z a t i o n
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3

4 clear;

5

6 // Va r i a b l e d e c l a r a t i o n
7 lamda =6000 // wave l ength i n Armstrong
8

9 // C a l c u l a t i o n s
10 Ie=3/4

11 Io=1/4

12 Ratio=Ie/Io

13

14 // Re su l t
15 mprintf(” Rat io o f the two i n t e n s i t i e s I e : I o i s %d or

= 3 : 1 ”,Ratio)

Scilab code Exa 3.3 3

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myu =1.55 // r e f r a c t i v e index o f g l a s s
7

8 // C a l c u l a t i o n s
9 theta_p =(atan(myu))*180/ %pi

10 theta_r =(asin(sin(( theta_p*%pi /180))/1.55))*180/ %pi

11 Total=theta_p+theta_r

12

13 // Re su l t
14 mprintf(”Angle o f p o l a r i z a t i o n= %f d e g r e e s ”,theta_p)
15 mprintf(”\nAngle between r e f l e c t e d and r e f r a c t e d ray

= %d de g r e e s ”,Total)
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Scilab code Exa 3.4 4

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =6000*10** -8 // wave l ength
7 no =1.544 // r e f r a c t i v e index o f O−ray
8 ne =1.553 // r e f r a c t i v e index o f E−ray
9

10 // C a l c u l a t i o n s
11 t=lamda /(4*(ne -no))/10** -3

12

13 // Re su l t
14 mprintf(” Th i ckne s s o f a quar te rwave p l a t e= %. 2 f

∗10∗∗−5 m”,t)

Scilab code Exa 3.5 5

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =6000*10** -8 // wave l ength
7 no=1.54 // r e f r a c t i v e index o f O−ray
8 ne=1.55 // r e f r a c t i v e index o f E−ray
9

10 // C a l c u l a t i o n s
11 t=lamda /(6*(ne -no))

12

29



13 // Re su l t
14 mprintf(” Th i ckne s s o f a quar te rwave p l a t e= %f”,t)

Scilab code Exa 3.6 6

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =6000*10** -8 // wave l ength
7 no=1.54 // r e f r a c t i v e index o f O−ray
8 ne=1.55 // r e f r a c t i v e index o f E−ray
9

10 // C a l c u l a t i o n s
11 t=lamda /(2*(ne -no))

12

13 // Re su l t
14 mprintf(” Th i ckne s s o f a quar te rwave p l a t e= %f cm”,t)

Scilab code Exa 3.7 7

1 // Chapter 3 : P o l a r i z a t i o n
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 l=2 // l e n g t h o f the tube
7 s=60 // s p e c i f i c r o t a t i o n
8 theta =12 // ang l e o f r o t a t i o n o f p l ane

v i b r a t i o n
9

10 // C a l c u l a t i o n s
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11 C=theta/(l*s)*100

12

13 // Re su l t
14 mprintf(”The s o l u t i o n i s o f %d pe r c en t ”,C)
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Chapter 4

Laser and Holography

Scilab code Exa 4.1 1

1 // Chapter 4 : Las e r and Holography
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 delE =3*1.6*10** -19 // Energy o f l a s e r
7 h=6.63*10** -34 // planck ’ s c on s t an t
8 c=3*10**8 // speed o f l i g h t
9

10 // C a l c u l a t i o n s
11 lamda=(h*c)/delE /10** -9

12

13 // Re su l t
14 mprintf(”Wavelength o f r a d i a t i o n= %d nm”,lamda)

Scilab code Exa 4.2 2

1 // Chapter 4 : Las e r and Holography
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2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =6328*10** -10 // wave l ength
7 h=6.63*10** -34 // planck ’ s c on s t an t
8 c=3*10**8 // speed o f l i g h t
9

10 // C a l c u l a t i o n s
11 E=((h*c)/lamda)/1.6*10**19

12 Momentum=h/lamda /10** -27

13

14 // Re su l t
15 mprintf(”Energy o f r a d i a t i o n= %f eV”,E)
16 mprintf(”\nMomentum o f e l e c t r o n= %f∗10∗∗−27 kgm/ s ”,

Momentum)

Scilab code Exa 4.3 3

1 // Chapter 4 : Las e r and Holography
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 lamda =6730*10** -18 // wave l ength
7 h=6.63*10** -34 // planck ’ s c on s t an t
8 c=3*10**8 // speed o f l i g h t
9 P=10** -3 //Power o f l a s e r

10

11 // C a l c u l a t i o n s
12 n=(P*lamda)/(h*c)/10**5

13

14 // Re su l t
15 mprintf(”Wavelength o f r a d i a t i o n= %d∗10∗∗15 photons /

s e c ”,n)
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Chapter 5

Fibre Optics

Scilab code Exa 5.1 1

1 // Chapter 5 : F ib r e Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 n1=1.5 // c o r e r e f r a c t i v e index
7 n2=1.47 // c l a d r e f r a c t i v e index
8

9 // C a l c u l a t i o n s
10 thetac=asin(n2/n1)

11 NA=(n1**2-n2**2) **0.5

12 im=asin(NA)

13 im=im *180/ %pi

14 thetac=thetac *180/ %pi

15

16 // Re su l t
17 mprintf(” C r i t i c a l ang l e= %f d e g r e e s ”,thetac)
18 mprintf(”\ nNumer ica l a p e r t u r e= %f”,NA)
19 mprintf(”\ nAcceptance ang l e= %f d e g r e e s ”,im)
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Scilab code Exa 5.2 2

1 // Chapter 5 : F ib r e Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 n1=1.6 // c o r e r e f r a c t i v e index
7 NA=0.2 // Numer ica l a p e r t u r e
8

9 // C a l c u l a t i o n s
10 NA=(n1**2-NA**2) **0.5

11

12 // Re su l t
13 mprintf(” R e f r a c t i v e index o f c l a dd i n g= %f”,NA)

Scilab code Exa 5.3 3

1 // Chapter 5 : F ib r e Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 n1=1.6 // c o r e r e f r a c t i v e index
7 n2=1.58 // c l a d r e f r a c t i v e index
8

9 // C a l c u l a t i o n s
10 NA=(n1**2-n2**2) **0.5

11 im=asin(NA)

12 im=im *180/ %pi

13

14 // Re su l t

36



15 mprintf(”Numer ica l a p e r t u r e= %f”,NA)
16 mprintf(”\ nAcceptance ang l e= %2 . 2 f d e g r e e s ”,im)
17 //The answer p rov id ed i n the t ex tbook i s i n c o r r e c t

Scilab code Exa 5.4 4

1 // Chapter 5 : F ib r e Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 delr =12*10** -3 // f r a c t i o n a l r e f r a c t i v e index

change
7 NA=0.22 // Numer ica l a p e r t u r e
8

9 // C a l c u l a t i o n s
10 n1=NA/sqrt (2* delr)

11 n2=n1 -(n1*delr)

12

13 // Re su l t
14 mprintf(” R e f r a c t i v e index o f c o r e ma t e r i a l= %f”,n1)
15 mprintf(”\ nRe f r a c t i v e index o f c l a dd i n g ma t e r i a l= %f

”,n2)

Scilab code Exa 5.5 5

1 // Chapter 5 : F ib r e Opt i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 NA=0.2 // Numer ica l a p e r t u r e
7 n0=1.33 // r e f r a c t i v e index
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8 n2=1.59 // c l a d r e f r a c t i v e index
9

10 // C a l c u l a t i o n s
11 n1=sqrt(NA**2+n2**2)

12 NA1=sqrt(n1**2-n2**2)/n0

13 thetac=asin(NA1)

14 thetac=thetac *180/ %pi

15

16 // Re su l t
17 mprintf(”Acceptance ang l e= %f d e g r e e s ”,thetac)
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Chapter 9

Electromagnetic Theory

Scilab code Exa 9.1 1

1 // Chapter 9 : E l e c t r omagn e t i c Theory
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 P=60 //Power
7 r=2 // d i s t a n c e from sou r c e
8 epsilon0 =8.85*10** -12

9 C=3*10**2

10

11 // C a l c u l a t i o n s
12 E0=sqrt((P*2) /(4* %pi*r**2*C*epsilon0))/1000

13

14 // Re su l t
15 mprintf(”Amplitude o f f i e l d E= %. 0 f V/m”,E0)

Scilab code Exa 9.2 2
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1 // Chapter 9 : E l e c t r omagn e t i c Theory
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 P=8*10** -4 //Power
7 A=2*10** -6 // c r o s s−s e c t i o n a l Area
8 epsilon0 =8.85*10** -12

9 C=3*10**2

10

11 // C a l c u l a t i o n s
12 I=P/A/100

13 E0=sqrt ((2*I)/(C*epsilon0))/100

14 B0=E0/C

15

16 // Re su l t
17 mprintf(” I n t e n s i t y o f Beam= %d∗10∗∗2 W”,I)
18 mprintf(”\nE0= %. 0 f V/m”,E0)
19 mprintf(”\nB0= %f myu−T”,B0)

Scilab code Exa 9.3 3

1 // Chapter 9 : E l e c t r omagn e t i c Theory
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 E0=9*10** -12

7 myu0 =4*%pi *10** -7

8 r=10**4 // r a d i u s o f Hemisphere
9 epsilon0 =8.85*10** -12

10 C=3*10**2

11 P=10**5

12

13 // C a l c u l a t i o n s
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14 S=P/(2* %pi*r**2) /10** -4

15 E0=sqrt ((2*S)/(C*epsilon0))/10**5

16 B0=E0/C/10** -4

17

18 // Re su l t
19 mprintf(” Poynt ing v e c t o r S= %. 2 f ∗10∗∗−4 W/m∗∗2 ”,S)
20 mprintf(”\nE0= %. 3 f V/m”,E0)
21 mprintf(”\nB0= %. 2 f ∗10∗∗−10 T”,B0)

Scilab code Exa 9.4 4

1 // Chapter 9 : E l e c t r omagn e t i c Theory
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myu0 =4*%pi *10** -7

7 r=2 // r a d i u s o f Hemisphere
8 epsilon0 =8.85*10** -12

9 P0=1000 //Power
10

11 // C a l c u l a t i o n s
12 E=((P0*sqrt(myu0/epsilon0))/(16* %pi))**(1/2)

13 H=P0/(16* %pi*E)

14

15 // Re su l t
16 mprintf(” I n t e n s i t y o f E l e c t r i c f i e l d E= %. 2 f V/m” ,E

)

17 mprintf(”\ n I n t e n s i t y o f Magnet ic f i e l d H= %. 2 f amp .
turn /m” ,H)

Scilab code Exa 9.5 5
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1 // Chapter 9 : E l e c t r omagn e t i c Theory
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 E=81

7 c=3*10**8 // speed o f l i g t h
8

9 // C a l c u l a t i o n s
10 n=sqrt(E)

11 V=c/n/10**7

12

13 // Re su l t
14 mprintf(” R e f r a c t i v e index n= %d”,n)
15 mprintf(”\ nVe l o c i t y o f l i g h t= %. 2 f ∗10∗∗7 m/ s e c ”,V)
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Chapter 10

Crystallography and Crystal
Imperfections

Scilab code Exa 10.1 1

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 rho =10.6 // d e n s i t y o f ma t e r i a l
7 n=4 //No . o f atoms / c e l l
8 A=108 //Atomic we ig th
9 No =6.023*10**23 //Avagadro ’ s No .

10

11 // C a l c u l a t i o n s
12 a=((n*A)/(No*rho))**(1/3) /10** -8

13

14 // Re su l t
15 mprintf(” L a t t i c e parameter a= %. 5 f ∗10∗∗−8 cm”,a)
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Scilab code Exa 10.2 2

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 rho =7.86*10**3 // d e n s i t y o f ma t e r i a l
7 n=2 //No . o f atoms / c e l l
8 A=55.85 //Atomic we ig th
9 No =6.023*10**26 //Avagadro ’ s No .

10

11 // C a l c u l a t i o n s
12 a=((n*A)/(No*rho))**(1/3) /10** -10

13

14 // Re su l t
15 mprintf(” L a t t i c e parameter a= %. 5 f ∗10∗∗−10 m”,a)

Scilab code Exa 10.3 3

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 M=58.5 // fo rmu la we ig th
7 rho =2180 // d e n s i t y o f ma t e r i a l
8 n=4 //No . o f atoms / c e l l
9 No =6.02*10**26 //Avagadro ’ s No .

10

11 // C a l c u l a t i o n s
12 a=((n*M)/(No*rho))**(1/3) /10** -10/2

13
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14 // Re su l t
15 mprintf(” D i s t anc e between l i k e atoms a= %. 5 f ∗10∗∗−10

m” ,2*a)
16 mprintf(”\ nDi s tance between ad j a c en t atoms a/2= %. 2 f

∗10∗∗−10 m”,a)

Scilab code Exa 10.4 4

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 M=58.45 // fo rmu la we ig th
7 rho =2.17*10**3 // d e n s i t y o f ma t e r i a l
8 n=4 //No . o f atoms / c e l l
9 No =6*10**26 //Avagadro ’ s No .

10

11 // C a l c u l a t i o n s
12 a=((n*M)/(No*rho))**(1/3) /10** -10

13

14 // Re su l t
15 mprintf(” L a t t i c e c on s t an t a= %. 3 f ∗10∗∗−10 m”,a)

Scilab code Exa 10.5 5

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
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6 r=1.278 // atomic we ig th
7 No =6.02*10**26 //Avagadro ’ s No .
8

9 // C a l c u l a t i o n s
10 a=2* sqrt (2)*r

11

12 // Re su l t
13 mprintf(” L a t t i c e c on s t an t a= %. 3 f Armstrong ”,a)

Scilab code Exa 10.6 6

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 r=1.278 // atomic we ig th
7 N0 =6.02*10**23 //Avagadro ’ s No .
8 no=4 //No . o f atoms / c e l l
9 A=63.54 //Atomic we ig th

10

11 // C a l c u l a t i o n s
12 a=2* sqrt (2)*r

13 rho=(no*A)/(N0*a**3) /10** -24

14

15 // Re su l t
16 mprintf(” Dens i ty o f the ma t e r i a l= %. 2 f gm/ cc ”,rho)

Scilab code Exa 10.7 7

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s
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2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 x=2 //x i n t e r c e p t
7 y=3 //y i n t e r c e p t
8 z=3 // z i n t e r c e p t
9

10 // C a l c u l a t i o n s
11 rx=(1/x)*6 // r e c i p r o c a l o f x i n t e r c e p t
12 ry=(1/y)*6 // r e c i p r o c a l o f y i n t e r c e p t
13 rz=(1/z)*6 // r e c i p r o c a l o f z i n t e r c e p t
14

15 // Re su l t
16 mprintf(” M i l l e r i n d i c e s a r e (%d , %d , %d) ”,rx ,ry,rz

)

Scilab code Exa 10.8 8

1 // Chapter 10 : C r y s t a l l o g r a phy and Cry s t a l
Imp e r f e c t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 h=1

7 k=1

8 l=2

9 a=2.5

10 b=a

11 c=2.6

12

13 // C a l c u l a t i o n s
14 d=((h**2/a**2)+(k**2/b**2)+(l**2/c**2))**( -0.5)

15
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16 // Re su l t
17 mprintf(” In t e r−p l ana r s p a c i n g d= %. 3 f Armstrong ”,d)

48



Chapter 11

Free Electron Theory Of Metals

Scilab code Exa 11.1 1

1 // Chapter 11 : Free E l e c t r o n Theory Of Meta l s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 k=1.376*10** -23 //Boltzmann ’ s c on s t an t i n

J/K
7 T=300 // Temperature
8 m=9.11*10** -31 //Mass o f e l e c t r o n
9

10 // C a l c u l a t i o n s
11 v=sqrt ((3*k*T)/m)/10**5

12

13 // Re su l t
14 mprintf(”Root Mean Square V e l o c i t y v= %1 . 2 f ∗10∗∗5 m/

s ”,v)

Scilab code Exa 11.2 2
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1 // Chapter 11 : Free E l e c t r o n Theory Of Meta l s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 sigma =6.8*10**7 // c o n du c t i v i t y
7 n=8.5*10**28 //number o f e l e c t r o n s
8 m=9.1*10** -31 //Mass o f e l e c t r o n
9 e=1.6*10** -19 // cha rge on e l e c t r o n
10 k=1.38*10** -23 //Boltzmann ’ s c on s t an t i n J/K
11 T=300 // t empera tu r e i n K
12

13 // C a l c u l a t i o n s
14 lamda =(2* sigma*sqrt (3*m*k*T))/(n*e**2) /10** -9

15

16 // Re su l t
17 mprintf(”Mean f r e e path f o r e l e c t r o n= %1 . 1 f ∗10∗∗−9 m

”,lamda)

Scilab code Exa 11.3 3

1 // Chapter 11 : Free E l e c t r o n Theory Of Meta l s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 rho =1.54*10** -8 // r e s i s t i v i t y
7 n=5.8*10**28 // e l e c t r o n d e n s i t y
8 e=1.602*10** -19 // cha rge on e l e c t r o n
9 m=9.1*10** -31 //Mass o f e l e c t r o n

10

11 // C a l c u l a t i o n s
12 tau=m/(n*(e**2)*rho)/10** -14

13

14 // Re su l t
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15 mprintf(” Re l axa t i on t ime= %1 . 2 f ∗10∗∗−14 s e cond s ”,tau
)

Scilab code Exa 11.4 4

1 // Chapter 11 : Free E l e c t r o n Theory Of Meta l s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 EF =1.1214*10** -18 // f e rm i ene rgy i n J
7 m=9.11*10** -31 //Mass o f e l e c t r o n
8 h=6.63*10** -34 // planck ’ s c on s t an t
9

10 // C a l c u l a t i o n s
11 n=((8*m*EF)/(h**2))**(3/2) *(%pi /3) /10**28

12

13 // Re su l t
14 mprintf(”No . o f f r e e e l e c t r o n s per un i t volume= %1 . 3

f ∗10∗∗28 e l e c t r o n s per meter ∗∗3 ”,n)

Scilab code Exa 11.5 5

1 // Chapter 11 : Free E l e c t r o n Theory Of Meta l s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 fE=0.01 // p r o b a b i l i t y
7 delE =8*10** -20 // ev to J
8

9 // C a l c u l a t i o n s
10 T=5797/ log (99)
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11

12 // Re su l t
13 disp( ’K ’ ,T,”Temperature=”)
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Chapter 12

Semiconductor Physics

Scilab code Exa 12.1 1

1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 ni =2.5*10**19 // i n t r i n s i c c o n c e n t r a t i o n
7 myun =0.40 // mob i l i t y o f e l e c t r o n s
8 myup =0.25 // mob i l i t y o f h o l e s
9 e=1.6*10** -19

10

11 // C a l c u l a t i o n s
12 sigmai=ni*e*(myun+myup) // c o n du c t i v i t y o f i n t r i n s i c

s em i conduc to r
13 rhoi =1/ sigmai

14

15 // Re su l t
16 mprintf(” R e s i s t i v i t y = %f ohm−m”,rhoi)

Scilab code Exa 12.2 2
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1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myun =0.36 // mob i l i t y o f e l e c t r o n s
7 myup =0.14 // mob i l i t y o f h o l e s
8 e=1.6*10** -19

9 rhoi =2.2 // r e s i s t i v i t y
10

11 // C a l c u l a t i o n s
12 ni=1/( rhoi*e*(myun+myup))/10**18

13

14 // Re su l t
15 mprintf(” I n t r i n s i c c o n c e n t r a t i o n= %. 3 f ∗10∗∗18 m∗∗−3”

,ni)

Scilab code Exa 12.3 3

1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 myun =0.39 // mob i l i t y o f e l e c t r o n s
7 myup =0.21 // mob i l i t y o f h o l e s
8 ni =2.5*10**19 // i n t r i n s i c c o n c e n t r a t i o n
9 e=1.6*10** -19

10

11 // C a l c u l a t i o n s
12 sigmai=ni*e*(myun+myup) // c o n du c t i v i t y o f i n t r i n s i c

s em i conduc to r
13 rhoi =1/ sigmai

14

15 // Re su l t
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16 mprintf(” Conduc t i v i t y = %. 1 f ohm∗∗−1−m∗∗−1”,sigmai)
17 mprintf(”\ nR e s i s t i v i t y= %. 2 f ohm−m”,rhoi)
18 //The answer p rov id ed i n the t ex tbook i s wrong

Scilab code Exa 12.4 4

1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 Eg=0.8 // Energy gap width
7 T=300

8 m=9.1*10** -31 //mass o f e l e c t r o n
9 k=1.38*10** -23

10 h=6.63*10** -34

11

12 // C a l c u l a t i o n s
13 ni =2*((2*22*m*k*T)/(7*h**2))**(3/2)*exp((-Eg

*1.6*10** -19) /(2*k*T))/10**18

14

15 // Re su l t
16 mprintf(” Concen t r a t i on o f i n t r i n s i c cha rge= %. 2 f

∗10∗∗18 /m∗∗3 ”,ni)
17 //The answer p rov id ed i n the t ex tbook i s wrong

Scilab code Exa 12.5 5

1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
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6 RH =3.22*10** -4 // Ha l l c o e f f i c i e n t
7 rho =9.0*10** -3

8 e=1.6*10** -19

9

10 // C a l c u l a t i o n s
11 p=1/(RH*e)/10**21

12 myup=RH/rho

13

14 // Re su l t
15 mprintf(”Hole c o n c e n t r a t i o n= %. 2 f ∗10∗∗21 m∗∗−3”,p)
16 mprintf(”\ nMob i l i t y o f h o l e s= %. 5 f m∗∗2 V∗∗−1 s∗∗−1”

,myup)

Scilab code Exa 12.6 6

1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 RH =3.66*10** -4 // Ha l l c o e f f i c i e n t
7 t=10** -3 // t h i c k n e s s
8 I=1 // c u r r e n t
9 B=0.5 // magnet i c i n du c t i o n

10

11 // C a l c u l a t i o n s
12 VH=(RH*I*B)/t

13

14 // Re su l t
15 mprintf(” Ha l l v o l t a g e VH= %. 3 f V”,VH)

Scilab code Exa 12.7 7
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1 // Chapter 12 : Semiconductor Phy s i c s
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 RH =7.5*10** -5 // Ha l l c o e f f i c i e n t
7 sigma =200 // c o n du c t i v i t y
8 e=1.6*10** -19 // e l e c t r o n cha rge
9

10 // C a l c u l a t i o n s
11 n=1/(e*RH)/10**22

12 myu=sigma*RH

13

14 // Re su l t
15 mprintf(”Charge d e n s i t y= %. 2 f ∗10∗∗22 /m∗∗3 ”,n)
16 mprintf(”\ nMob i l i t y= %. 3 f m∗∗2 V∗∗−1 s∗∗−1”,myu)
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Chapter 13

Thin Film Preparation
Techniques and their
Applications

Scilab code Exa 13.1 1

1 // Chapter 13 : Thin Film Pr epa r a t i on Techn iques and
t h e i r App l i c a t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 delV1 =2*10** -3 // m i l i v o l t s to v o l t s
7 delI1 =4*10** -6 //microAmpere to Ampere
8

9 // C a l c u l a t i o n s
10 Rs=delV1/delI1

11

12 // Re su l t
13 mprintf(” S e r i e s R e s i s t a n c e = %d V/m”,Rs)
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Scilab code Exa 13.2 2

1 // Chapter 13 : Thin Film Pr epa r a t i on Techn iques and
t h e i r App l i c a t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 I=2*10** -3

7 V=1

8

9 // C a l c u l a t i o n s
10 rho=(V/I)*2

11 delR=rho -800 // change i n r e s i t a n c e
12 A=1/ delR // change i n conductance
13 A=A*10**3

14

15 // Re su l t
16 mprintf(”Change i n c o n du c t i v i t y = %d ∗10∗∗−3 Ohm

∗∗−1−cm∗∗−1”,A)

Scilab code Exa 13.3 3

1 // Chapter 13 : Thin Film Pr epa r a t i on Techn iques and
t h e i r App l i c a t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 Pmax =21*10** -3 //maximum power output
7 Isc =100*10** -3 // s h o r t c i r c u i t v o l t a g e
8 Voc =500*10** -3 // open c i r c u i t v o l t a g e
9 Pin =35*10** -3 //Power input

10 A=4 // a r ea o f s o l a r c e l l
11
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12 // C a l c u l a t i o n s
13 Fill_Factor=Pmax/(Isc*Voc)

14 n=(Pmax/(Pin*A))*100

15

16 // Re su l t
17 mprintf(” F i l l f a c t o r = %. 2 f ”,Fill_Factor)
18 mprintf(”\ nPercentage o f e f f i c i e n y = %d pe r c en t ”,n)
19

20 //The answer p rov id ed i n the t ex tbook i s wrong

Scilab code Exa 13.4 4

1 // Chapter 13 : Thin Film Pr epa r a t i on Techn iques and
t h e i r App l i c a t i o n s

2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 Pmax =18*10** -3 //maximum power output
7 F=0.6 // f i l l f a c t o r
8 Voc =300*10** -3 // open c i r c u i t v o l t a g e
9 Pin =21*10** -3 //Power input

10 A=5 // a r ea o f s o l a r c e l l
11

12 // C a l c u l a t i o n s
13 Isc=Pmax/(F*Voc)

14 n=(Pmax/(Pin*A))*100

15

16 // Re su l t
17 mprintf(” I s c = %d mA”,Isc *1000)
18 mprintf(”\ nPercentage o f e f f i c i e n y = %f p e r c en t ”,n)
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Chapter 15

Dielectric Material

Scilab code Exa 15.1 1

1 // Chapter 15 : D i e l e c t r i c Ma t e r i a l
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 V=15 // p o t e n t i a l d i f f e r e n c e
7 C=6*10** -6 // Capac i t ance
8 epsilon0 =8.854*10** -12 // ab s l o u t e p e rm i t t i v i t y
9 epsilonr =8 // r e l a t i v e p e rm i t t i v i t y
10 A=360*10** -4 // s u r f a c e Area
11

12 // C a l c u l a t i o n s
13 E=(V*C)/( epsilon0*epsilonr*A)/10**7

14 T=epsilon0 *(epsilonr -1)*V*A/10** -12

15

16 // Re su l t
17 mprintf(” E l e c t r i c f i e l d s t r e n g t h = %f∗10∗∗7 V/m”,E)
18 mprintf(”\ nTota l d i p o l e moment = %. 1 f ∗10∗∗−12 C−m”,T

)
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Chapter 16

Magnetic Materials

Scilab code Exa 16.1 1

1 // Chapter 16 : MAGNETIC MATERIALS
2

3 clear;

4

5 // Va r i a b l e d e c l a r a t i o n
6 H=10**6 //Magnet ic F i e l d S t r eng th i n

ampere /m
7 x=0.5*10** -5 //Magnet ic s u s c e p t i b i l i t y
8 mu_0 =4*%pi *10** -7

9

10 // C a l c u l a t i i o n s
11 M=x*H

12 B=mu_0*(M+H)

13

14 // Re su l t
15 mprintf(” I n t e n s i t y o f Magne t i z a t i on=%d ampere /m”,M)
16 mprintf(”\nFlux d e n s i t y i n the ma t e r i a l=%f weber /mˆ2

”,B)
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