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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

Interference

Scilab code Exa 1.1 Find thickness of film

1 // Chapter −1 ,Example 1 1 , Page 1−16
2 clc()

3
4 // Given Data :
5 i=45* %pi /180 // a n g l e o f i n c i d e n c e
6 u=1.33 // R e f r a c t i v e index o f a soap

f i l m
7 lam =5.896*10^ -7 // wave l ength o f r e q u i r e d y e l l o w

l i g h t
8
9 // C a l c u l a t i o n s :

10 //u=s i n i / s i n r // S n e l l ’ s law . So ,
11 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n
12
13 //Now , c o n d i t i o n f o r b r i g h t f r i n g e i s
14 // 2 ut ∗ co s r =(2n−1) lam /2
15 // Here n=1
16 t=lam /(2*2*u*cos(r)) //minimum t h i c k n e s s o f

f i l m at which l i g h t w i l l appear b r i g h t y e l l o w
17 printf( ’Minimum t h i c k n e s s o f f i l m at which l i g h t

w i l l appear b r i g h t y e l l o w o f r e q u i r e d wave l ength
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i s =%. 1 0 f m’ ,t)

Scilab code Exa 1.2 Calculate wavelength

1 // Chapter −1 ,Example 1 2 , Page 1−16
2 clc()

3
4 // Given Data :
5 theta =40/3600* %pi /180 // a n g l e o f wedge i n

r a d i a n s
6 B=0.12*10^ -2 // f r i n g e s p a c i n g
7
8 // C a l c u l a t i o n s :
9 //We know , B=lam /(2∗u∗ t h e t a ) . Here u=1

10 lam =2*B*theta // wave l ength o f l i g h t used
11 printf( ’ Wavelength o f l i g h t used i s =%. 1 0 f m’ ,lam)

Scilab code Exa 1.3 Find thickness of film

1 // Chapter −1 ,Example 1 3 , Page 1−17
2 clc()

3
4 // Given Data :
5 i=30* %pi /180 // a n g l e o f i n c i d e n c e
6 u=1.46 // R e f r a c t i v e index o f a o i l
7 lam =5.890*10^ -7 // wave l ength o f r e q u i r e d y e l l o w

l i g h t
8 n=8 // e i g h t h dark band
9

10 // C a l c u l a t i o n s :
11 //u=s i n i / s i n r // S n e l l ’ s law . So ,
12 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n
13
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14 //Now , c o n d i t i o n f o r dark f r i n g e i s
15 // 2 ut ∗ co s r=n∗ lam
16 t=n*lam /(2*u*cos(r)) // t h i c k n e s s o f f i l m
17 printf( ’ Th i ckne s s o f the f i l m i s =%. 1 0 f m’ ,t)

Scilab code Exa 1.4 Find angle of wedge

1 // Chapter −1 ,Example 1 4 , Page 1−17
2 clc()

3
4 // Given Data :
5
6 B=0.1*10^ -2 // f r i n g e s p a c i n g
7 lam =5.893*10^ -7 // Wavelength o f l i g h t
8 u=1.52 // R e f r a c t i v e index o f

wedge
9

10 // C a l c u l a t i o n s :
11 //We know , B=lam /(2∗u∗ t h e t a ) . Here u=1
12 theta1=lam /(2*u*B) // a n g l e o f wedge i n

r a d i a n s
13 theta=theta1 *3600*180/ %pi // a n g l e o f wedge i n

s e c o n d s
14 printf( ’ Angle o f wedge i s =%. 0 f s e c o n d s o f an a r c ’ ,

theta)

Scilab code Exa 1.5 Find refractive index

1 // Chapter −1 ,Example 1 5 , Page 1−18
2 clc()

3
4 // Given Data :
5 t=0.2/(100) ^2*10^ -2 // t h i c k n e s s o f f i l m i n meter

11



6 lam =5.5*10^ -7 // wave l ength o f l i g h t i n meter
7 r=0 // normal i n c i d e n c e
8 n=1 // f i r s t band
9

10 // C a l c u l a t i o n s :
11
12 // Cond i t i on f o r dark f r i n g e i s
13 // 2 ut ∗ co s r =n∗ lam
14 u=n*lam /(2*t*cos(r)) // R e f r a c t i v e index o f a o i l
15 printf( ’ R e f r a c t i v e index o f a o i l i s =%. 3 f ’ ,u)

Scilab code Exa 1.6 Calculate thickness

1 // Chapter −1 ,Example 1 6 , Page 1−18
2 clc()

3
4 // Given Data :
5 lam =5.893*10^ -7 // Wavelength o f l i g h t
6 u=1.42 // R e f r a c t i v e index o f a soap

f i l m
7 r=0 // normal i n c i d e n c e
8 n=1 // f i r s t band
9

10 // C a l c u l a t i o n s :
11
12 // i )
13 // Cond i t i on f o r dark f r i n g e i s
14 // 2 ut ∗ co s r=n∗ lam
15 t1=n*lam /(2*u*cos(r)) // t h i c k n e s s o f f i l m f o r

dark b l a c k f r i n g e
16 printf( ’ Th i ckne s s o f the f i l m f o r dark b l a c k f r i n g e

i s =%. 1 0 f m \n \n ’ ,t1)
17
18 // i i )
19 //Now , c o n d i t i o n f o r b r i g h t f r i n g e i s
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20 // 2 ut ∗ co s r =(2n−1) lam /2
21 t2=lam /(2*2*u*cos(r)) // Th i ckne s s o f f i l m f o r

b r i g h t f r i n g e
22 printf( ’ Th i ckne s s o f f i l m f o r b r i g h t f r i n g e i s =%

. 1 0 f m \n \n ’ ,t2)

Scilab code Exa 1.7 Calculate thickness

1 // Chapter −1 ,Example 1 7 , Page 1−19
2 clc()

3
4 // Given Data :
5 i=30* %pi /180 // a n g l e o f i n c i d e n c e
6 u=1.43 // R e f r a c t i v e index o f a soap

f i l m
7 lam =6*10^ -7 // wave l ength o f l i g h t
8 n=1 // For minimum t h i c k n e s s
9

10 // C a l c u l a t i o n s :
11 //u=s i n i / s i n r // S n e l l ’ s law . So ,
12 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n
13
14 //Now , c o n d i t i o n o f minima i n t r a n s m i t t e d system i s
15 // 2 ut ∗ co s r =(2n−1) lam /2
16 t=lam /(2*2*u*cos(r)) //minimum t h i c k n e s s o f

f i l m
17 printf( ’Minimum t h i c k n e s s o f f i l m i s =%. 9 f m’ ,t)

Scilab code Exa 1.8 Calculate thickness

1 // Chapter −1 ,Example 1 8 , Page 1−19
2 clc()

3
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4 // Given Data :
5 lam =5.893*10^ -7 // Wavelength o f l i g h t
6 theta=1 // assuming v a l u e o f t h e t a
7
8 //We know , B=lam /(2∗u∗ t h e t a ) . Here u=1
9 B=lam /(2* theta) // f r i n g e s p a c i n g

10 n=20 // i n t e r f e r e n c e f r i n g e s
11
12 // C a l c u l a t i o n s :
13 // t=n∗B∗ tan ( t h e t a )
14 t=20*B*theta // Th i ckne s s o f w i r e
15 printf( ’ Th i ckne s s o f w i r e i s =%. 9 f m’ ,t)

Scilab code Exa 1.9 Calculate thickness

1 // Chapter −1 ,Example 1 9 , Page 1−20
2 clc()

3
4 // Given Data :
5 u1=1.3 // R e f r a c t i v e index o f o i l
6 u2=1.5 // R e f r a c t i v e index o f g l a s s
7 lam1 =7*10^ -7 // Wavelength o f l i g h t
8 lam2 =5*10^ -7 // Wavelength o f l i g h t
9

10 // C a l c u l a t i o n s :
11
12 // f o r f i n d i n g v a l u e o f n , s o l v e :
13 // (2 n+1)∗ lam1 /2=(2( n+1)+1)∗ lam2 /2
14 //We get , n=2
15 n=2

16
17 toil =(2*n+1)*lam1 /(2*u1*2) // t h i c k n e s s o f o i l

l a y e r
18 printf( ’ Th i ckne s s o f o i l l a y e r i s =%. 9 f m’ ,toil)

14



Scilab code Exa 1.10 Calculate thickness

1 // Chapter −1 ,Example 1 10 , Page 1−21
2 clc()

3
4 // Given Data :
5 u1=1.2 // R e f r a c t i v e index o f drop o f

o i l
6 u2=1.33 // R e f r a c t i v e index o f water
7 lam =4.8*10^ -7 // wave l ength o f l i g h t
8 n=3 // o r d e r
9 r=0 // normal i n c i d e n c e , so r=0

10
11 // C a l c u l a t i o n s :
12 t=n*lam /(2*u1) // Th i ckne s s o f o i l drop
13 printf( ’ Th i ckne s s o f o i l drop i s =%. 8 f m’ ,t)

Scilab code Exa 1.11 Calculate thickness

1 // Chapter −1 ,Example 1 11 , Page 1−22
2 clc()

3
4 // Given Data :
5 i=asin (4/5) // a n g l e o f i n c i d e n c e
6 u=4/3 // R e f r a c t i v e index o f a soap

f i l m
7 lam1 =6.1*10^ -7 // wave l ength o f l i g h t
8 lam2 =6*10^ -7 // wave l ength o f l i g h t
9

10 // C a l c u l a t i o n s :
11 //u=s i n i / s i n r // S n e l l ’ s law . So ,
12 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n

15



13
14 //Now , c o n d i t i o n f o r dark band i s
15 // 2 ut ∗ co s r=n∗ lam
16 // f o r c o n s e c u t i v e bands , n=lam2 /( lam1−lam2 ) . hence
17
18 t=lam2*lam1 /((lam1 -lam2)*2*u*sqrt(1-(sin(i)/u)^2))

// t h i c k n e s s o f f i l m
19 printf( ’ Th i ckne s s o f the f i l m i s =%. 7 f m’ ,t)

Scilab code Exa 1.12 Calculate thickness of film

1 // Chapter −1 ,Example 1 12 , Page 1−40
2 clc()

3
4 // Given Data :
5 n=10 // 10 th dark r i n g
6 Dn=0.5*10^ -2 // Diameter o f r i n g
7 lam =6*10^ -7 // wave l ength o f l i g h t
8
9 // C a l c u l a t i o n s :

10 //As Dnˆ2=4∗n∗R∗ lam
11 R=Dn ^2/(4*n*lam) // Radius o f c u r v a t u r e o f the

l e n s
12 printf( ’ Radius o f c u r v a t u r e o f the l e n s i s =%. 2 f m \

n \n ’ ,R)
13
14 t=Dn ^2/(8*R) // t h i c k n e s s o f a i r f i l m
15 printf( ’ Th i ckne s s o f a i r f i l m i s =%. 7 f m \n ’ ,t)

Scilab code Exa 1.13 Calculate angle of wedge

1 // Chapter −1 ,Example 1 13 , Page 1−41
2 clc()
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3
4 // Given Data :
5
6 B=0.25*10^ -2 // f r i n g e s p a c i n g
7 lam =5.5*10^ -7 // Wavelength o f l i g h t
8 u=1.4 // R e f r a c t i v e index o f wedge
9

10 // C a l c u l a t i o n s :
11 //We know , B=lam /(2∗u∗ t h e t a ) .
12 theta1=lam /(2*u*B) // a n g l e o f wedge i n

r a d i a n s
13 theta=theta1 *3600*180/ %pi // a n g l e o f wedge i n

s e c o n d s
14 printf( ’ Angle o f wedge i s =%. 1 f s e c o n d s ’ ,theta)

Scilab code Exa 1.14 Find diameter of ring

1 // Chapter −1 ,Example 1 14 , Page 1−41
2 clc()

3
4 // Given Data :
5 n=4 // 4 th dark r i n g
6 m=12 //m=n+p
7 D4=0.4*10^ -2 // Diameter o f 4 th r i n g
8 D12 =0.7*10^ -2 // Diameter o f 12 th r i n g
9

10 // C a l c u l a t i o n s :
11
12 // (Dn+p ) ˆ2−Dnˆ2=4∗p∗ lam∗R
13 // So lv ing , ( D12ˆ2−D4ˆ2) /( D20ˆ2−D4ˆ2)
14 //We ge t above v a l u e =1/2. Hence
15 D20=sqrt (2*D12^2-D4^2) // Diameter o f 20 th r i n g
16 printf( ’ Diameter o f 20 th r i n g i s =%. 5 f m \n ’ ,D20)
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Scilab code Exa 1.15 Calculate refractive index

1 // Chapter −1 ,Example 1 15 , Page 1−42
2 clc()

3
4 // Given Data :
5 n=6 // 6 th b r i g h t r i n g
6 D6 =0.31*10^ -2 // Diameter o f 6 th r i n g
7 lam =6*10^ -7 // wave l ength o f l i g h t
8 R=1 // Radius o f c u r v a t u r e
9

10 // C a l c u l a t i o n s :
11
12 // Diameter o f nth b r i g h t r i n g i s
13 //Dnˆ2=2(2n−1)∗ lam∗R/u . Hence
14 u=2*(2*n-1)*lam*R/(D6)^2 // R e f r a c t i v e index o f

l i q u i d
15 printf( ’ R e f r a c t i v e index o f l i q u i d i s =%. 3 f \n ’ ,u)

Scilab code Exa 1.16 Find difference of squares of diameters of rings

1 // Chapter −1 ,Example 1 16 , Page 1−42
2 clc()

3
4 // Given Data :
5 lam =6*10^ -7 // wave l ength o f l i g h t
6 k=0.125*10^ -4 //k=D( n+1)ˆ2−Dnˆ 2 .
7 u=1 // R e f r a c t i v e index o f medium

between l e n s and p l a t e
8 // C a l c u l a t i o n s :
9

10 // i )
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11 lam1 =4.5*10^ -7 //new wave l ength o f l i g h t
12 // D i f f e r e n c e between s q u r e s o f d i a m e t e r s o f

s u c c e s s i v e r i n g s i s d i r e c t l y p r o p o r t i o n a l to
wave l ength . So ,

13 k1=lam1/lam*k //new D i f f e r e n c e between s q u r e s o f
d i a m e t e r s o f s u c c e s s i v e r i n g s a f t e r chang ing
wave l ength

14 printf( ’New D i f f e r e n c e between s q u r e s o f d i a m e t e r s
o f s u c c e s s i v e r i n g s a f t e r chang ing wave l ength i s
=%. 8 f mˆ2 \n ’ ,k1)

15
16 // i i )
17 u2=1.33 // R e f r a c t i v e index o f l i q u i d

i n t r o d u c e d between l e n s and p l a t e
18 // D i f f e r e n c e between s q u r e s o f d i a m e t e r s o f

s u c c e s s i v e r i n g s i s i n v e r s e l y p r o p o r t i o n a l to
R e f r a c t i v e index . so ,

19 k2=u/u2*k //new D i f f e r e n c e between s q u r e s o f
d i a m e t e r s o f s u c c e s s i v e r i n g s a f t e r chang ing
r e f r a c t i v e index

20 printf( ’ New D i f f e r e n c e between s q u r e s o f d i a m e t e r s
o f s u c c e s s i v e r i n g s a f t e r chang ing r e f r e c t i v e
index i s =%. 8 f mˆ2 \n ’ ,k2)

21
22 // i i i )
23 // D i f f e r e n c e between s q u r e s o f d i a m e t e r s o f

s u c c e s s i v e r i n g s i s d i r e c t l y p r o p o r t i o n a l to
Radius o f c u r v a t u r e . So ,

24 // a f t e r d o u b l i n g r a d i u s o f cu rva tu r e ,
25 k3=2*k //new D i f f e r e n c e between s q u r e s o f

d i a m e t e r s o f s u c c e s s i v e r i n g s a f t e r d o u b l i n g
r a d i u s o f c u r v a t u r e

26 printf( ’ New D i f f e r e n c e between s q u r e s o f d i a m e t e r s
o f s u c c e s s i v e r i n g s a f t e r d o u b l i n g r a d i u s o f
c u r v a t u r e i s =%. 8 f mˆ2 \n ’ ,k3)
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Scilab code Exa 1.17 Calculate Refractive index

1 // Chapter −1 ,Example 1 17 , Page 1−43
2 clc()

3
4 // Given Data :
5 Dn =0.225*10^ -2 // Diameter o f nth r i n g
6 Dm =0.45*10^ -2 // Diameter o f ( n+9) th r i n g
7 lam =6*10^ -7 // wave l ength o f l i g h t
8 R=0.9 // Radius o f c u r v a t u r e
9 p=9

10
11 // C a l c u l a t i o n s :
12 // (Dn+p ) ˆ2−Dnˆ2=4∗p∗ lam∗R/u
13 u=4*p*lam*R/((Dm)^2-Dn^2) // R e f r a c t i v e index o f

l i q u i d
14 printf( ’ R e f r a c t i v e index o f l i q u i d i s =%. 2 f \n ’ ,u)

Scilab code Exa 1.18 Find diameter of ring

1 // Chapter −1 ,Example 1 18 , Page 1−44
2 clc()

3
4 // Given Data :
5 D10 =0.5*10^ -2 // Diameter o f 10 th r i n g
6 lam =5.5*10^ -7 // wave l ength o f l i g h t
7 u=1.25 // R e f r a c t i v e index o f l i q u i d
8
9

10 // C a l c u l a t i o n s :
11 //As Dnˆ2=4∗n∗R∗ lam/u
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12 //Dnˆ2 i s i n v e r s e l y p r o p o r t i o n a l to r e f r a c t i v e index
.

13 D10n=D10/sqrt(u) //new d iamete r o f 10 th
r i n g a f t e r chang ing medium between l e n s and p l a t e

14 printf( ’ new d iamete r o f 10 th r i n g a f t e r chang ing
medium between l e n s and p l a t e i s =%. 6 f m \n ’ ,D10n
)

Scilab code Exa 1.19 Find radius of curvature

1 // Chapter −1 ,Example 1 19 , Page 1−45
2 clc()

3
4 // Given Data :
5 D5 =0.336*10^ -2 // Diameter o f 5 th r i n g
6 D15 =0.59*10^ -2 // Diameter o f 15 th r i n g
7 lam =5.89*10^ -7 // wave l ength o f l i g h t
8 p=10 //n=5 ,n+p=15
9

10 // C a l c u l a t i o n s :
11 // (Dn+p ) ˆ2−Dnˆ2=4∗p∗ lam∗R/u
12 R=((D15)^2-D5^2) /(4*p*lam) // Radius o f c u r v a t u r e

o f the l e n s
13 printf( ’ Radius o f c u r v a t u r e o f the l e n s i s =%. 3 f m \

n ’ ,R)

Scilab code Exa 1.20 Find radius of curvature

1 // Chapter −1 ,Example 1 20 , Page 1−45
2 clc()

3
4 // Given Data :
5 n=10 // 10 th dark r i n g
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6 D10 =0.6*10^ -2 // Diameter o f r i n g
7 lam =6*10^ -7 // wave l ength o f l i g h t
8 u=4/3 // R e f r a c t i v e index o f water
9

10
11 // C a l c u l a t i o n s :
12 //As Dnˆ2=4∗n∗R∗ lam/u
13 R=D10^2*u/(4*n*lam) // Radius o f c u r v a t u r e o f the

l e n s
14 printf( ’ Radius o f c u r v a t u r e o f the l e n s i s =%. 1 f m \

n ’ ,R)

Scilab code Exa 1.20.1 Find wavelength

1 // Chapter −1 ,Example 1 20 1 , Page 1−52
2 clc()

3
4 // Given Data :
5 i=45* %pi /180 // a n g l e o f i n c i d e n c e
6 u=1.2 // R e f r a c t i v e index o f a f i l m
7 t=4*10^ -7 // t h i c k n e s s o f f i l m
8
9 // C a l c u l a t i o n s :

10 //u=s i n i / s i n r // S n e l l ’ s law . So ,
11 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n
12
13 //Now , c o n d i t i o n f o r dark f r i n g e i s
14 // 2 ut ∗ co s r=n∗ lam
15 lam1 =2*u*t*cos(r)/1 //n=1
16 printf( ’ For n=1 wave l ength i s =%. 1 0 f m \n ’ ,lam1)
17 printf( ’ This i s i n the v i s i b l e spectrum and i t w i l l

remain absen t . \ n \n ’ )
18
19 lam2 =2*u*t*cos(r)/2 //n=2
20 printf( ’ For n=2 wave l ength i s =%. 1 0 f m \n ’ ,lam2)

22



21 printf( ’ This i s not i n the v i s i b l e spectrum \n \n ’ )

Scilab code Exa 1.20.2 Find thickness of medium

1 // Chapter −1 ,Example 1 20 2 , Page 1−53
2 clc()

3
4 // Given Data :
5 r=45* %pi /180 // a n g l e o f r e f r a c t i o n
6 u=1.45 // R e f r a c t i v e index o f a medium
7 lam =5.5*10^ -7 // wave l ength o f r e q u i r e d y e l l o w

l i g h t
8 n=1

9
10 // C a l c u l a t i o n s :
11
12 //Now , c o n d i t i o n f o r dark f r i n g e i s
13 // 2 ut ∗ co s r=n∗ lam
14 t=n*lam /(2*u*cos(r)) // t h i c k n e s s o f t h i n medium
15 printf( ’ Th i ckne s s o f the t h i n medium i s =%. 1 0 f m’ ,t)

Scilab code Exa 1.21 Find wavelength

1 // Chapter −1 ,Example 1 21 , Page 1−45
2 clc()

3
4 // Given Data :
5 u=1.33 // R e f r a c t i v e index o f a soap

f i l m
6 r=0 // normal i n c i d e n c e
7 t=5*10^ -7 // t h i c k n e s s o f f i l m
8
9 // C a l c u l a t i o n s :
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10
11 //Now , c o n d i t i o n f o r maxima i s
12 // 2 ut ∗ co s r =(2n−1) lam /2
13 lam1 =4*u*t*cos(r)/(2*1 -1) //n=1
14 printf( ’ For n=1 wave l ength i s =%. 1 0 f m \n ’ ,lam1)
15 lam2 =4*u*t*cos(r)/(2*2 -1) //n=2
16 printf( ’ For n=2 wave l ength i s =%. 1 0 f m \n ’ ,lam2)
17 lam3 =4*u*t*cos(r)/(2*3 -1) //n=3
18 printf( ’ For n=3 wave l ength i s =%. 1 0 f m \n ’ ,lam3)
19 lam4 =4*u*t*cos(r)/(2*4 -1) //n=4
20 printf( ’ For n=4 wave l ength i s =%. 1 0 f m \n \n ’ ,lam4)
21
22 printf( ’ Out o f t h e s e wave l eng th s wave l ength f o r n=3

l i e s i n the v i s i b l e spectrum . \n \n ’ )
23 printf( ’ Hence , wave l ength f o r n=3 i s the most

r e f l e c t e d wave l ength . ’ )

Scilab code Exa 1.22 Calculate thickness

1 // Chapter −1 ,Example 1 22 , Page 1−46
2 clc()

3
4 // Given Data :
5 u=1.5 // R e f r a c t i v e index o f a o i l
6 lam =5.88*10^ -7 // wave l ength o f r e q u i r e d y e l l o w

l i g h t
7 n=1 // f o r s m a l l e s t t h i c k n e s s
8 r=60* %pi /180 // a n g l e o f r e f l e c t i o n
9

10 // C a l c u l a t i o n s :
11
12 //Now , c o n d i t i o n f o r dark f r i n g e i s
13 // 2 ut ∗ co s r=n∗ lam
14 t=n*lam /(2*u*cos(r)) // t h i c k n e s s o f f i l m
15 printf( ’ Th i ckne s s o f the f i l m i s =%. 1 0 f m’ ,t)
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Scilab code Exa 1.23 Calculate wavelength

1 // Chapter −1 ,Example 1 23 , Page 1−46
2 clc()

3
4 // Given Data :
5 theta =20/3600* %pi /180 // a n g l e o f wedge i n

r a d i a n s
6 B=0.25*10^ -2 // f r i n g e s p a c i n g
7 u=1.4 // R e f r a c t i v e index o f f i l m
8
9 // C a l c u l a t i o n s :

10 //We know , B=lam /(2∗u∗ t h e t a ) .
11 lam =2*B*theta*u // wave l ength o f l i g h t
12 printf( ’ Wavelength o f l i g h t i s =%. 1 0 f m ’ ,lam)

Scilab code Exa 1.24 Find order of ring

1 // Chapter −1 ,Example 1 24 , Page 1−47
2 clc()

3
4 // Given Data :
5 //Dn=2∗D40
6
7 // C a l c u l a t i o n s :
8 //As Dnˆ2=4∗n∗R∗ lam/u and Dnˆ2=4∗D40ˆ2
9 // i . e . 4∗n∗R∗ lam/u=4∗4∗40∗R∗ lam/u . hence ,

10 n=4*40 // o r d e r o f the r e q u i r e d r i n g
11 printf( ’ Order o f the dark r i n g which w i l l have

doub le the d i amete r o f tha t o f 40 th r i n g i s =%. 0 f
’ ,n)
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Scilab code Exa 1.25 Calculate diameter of ring

1 // Chapter −1 ,Example 1 25 , Page 1−47
2 clc()

3
4 // Given Data :
5 lam1 =6*10^ -7 // wave l ength o f l i g h t
6 lam2 =4.5*10^ -7 // wave l ength o f l i g h t
7 R=0.9 // Radius o f c u r v a t u r e
8
9 // C a l c u l a t i o n s :

10 //As Dnˆ2=4∗n∗R∗ lam .
11 //Dnˆ2=D( n+1) ˆ2 f o r d i f f e r e n t wave l eng th s . we get ,
12 n=lam2/(lam1 -lam2) // nth dark r i n g due to lam1

which c o i n c i d e s with ( n+1) th dark r i n g due lam2
13 D3=sqrt (4*n*R*lam1) // d iamete r o f 3 rd dark r i n g

f o r lam1
14 printf( ’ Diameter o f 3 rd dark r i n g f o r lam1 i s =%. 5 f

m \n ’ ,D3)

Scilab code Exa 1.26 Calculate order of band

1 // Chapter −1 ,Example 1 26 , Page 1−48
2 clc()

3
4 // Given Data :
5 i=45* %pi /180 // a n g l e o f i n c i d e n c e
6 u=4/3 // R e f r a c t i v e index o f soap f i l m
7 lam =5*10^ -7 // wave l ength o f l i g h t
8 t=1.5*10^ -6 // t h i c k n e s s o f f i l m
9

10 // C a l c u l a t i o n s :
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11 //u=s i n i / s i n r // S n e l l ’ s law . So ,
12 r=asin(sin(i)/u) // a n g l e o f r e f l e c t i o n
13
14 //Now , c o n d i t i o n f o r dark band i s
15 // 2 ut ∗ co s r=n∗ lam
16 n=2*u*t*cos(r)/lam // o r d e r o f band
17 printf( ’ o r d e r o f dark band i s =%. 1 f \n ’ ,n)

Scilab code Exa 1.27 Find radius of curvature

1 // Chapter −1 ,Example 1 27 , Page 1−49
2 clc()

3
4 // Given Data :
5 D5 =0.336*10^ -2 // Diameter o f 5 th r i n g
6 D15 =0.59*10^ -2 // Diameter o f 15 th r i n g
7 lam =5.89*10^ -7 // wave l ength o f l i g h t
8 p=10 //n=5 ,n+p=15
9

10 // C a l c u l a t i o n s :
11 // (Dn+p ) ˆ2−Dnˆ2=4∗p∗ lam∗R/u
12 R=((D15)^2-D5^2) /(4*p*lam) // Radius o f c u r v a t u r e

o f the l e n s
13 printf( ’ Radius o f c u r v a t u r e o f the l e n s i s =%. 4 f m \

n ’ ,R)

Scilab code Exa 1.29 Prove separation between consecutive rings reduces
as serial number of rings

1 // Chapter −1 ,Example 1 29 , Page 1−50
2 clc()

3
4 //As Dnˆ2=4∗n∗R∗ lam .
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5 // thus , Dn i s d i r e c t l y p r o p o r t i o n a l to sqau r e r o o t
o f n

6 D5=sqrt (5) //D5 i s d i r e c t l y p r o p o r t i o n a l to
sqau r e r o o t o f 5

7 D4=sqrt (4) //D4 i s d i r e c t l y p r o p o r t i o n a l to
sqau r e r o o t o f 4

8 k1=D5-D4

9 printf( ’ S e p a r a t i o n between D5 and D4 i s d i r e c t l y
p r o p o r t i o n a l to =%. 3 f \n ’ ,k1)

10
11 D80=sqrt (80) //D80 i s d i r e c t l y p r o p o r t i o n a l to

sqau r e r o o t o f 80
12 D79=sqrt (79) //D79 i s d i r e c t l y p r o p o r t i o n a l to

sqau r e r o o t o f 79
13 k2=D80 -D79

14 printf( ’ S e p a r a t i o n between D80 and D79 i s d i r e c t l y
p r o p o r t i o n a l to =%. 3 f \n \n ’ ,k2)

15
16 printf( ’ Thus , ( D80−D79 ) < (D5−D4) . \ n Hence proved . ’

)

Scilab code Exa 1.30 Calculate wavelength

1 // Chapter −1 ,Example 1 30 , Page 1−51
2 clc()

3
4 // Given Data :
5 D5 =0.336*10^ -2 // Diameter o f 5 th r i n g
6 D15 =0.59*10^ -2 // Diameter o f 15 th r i n g
7 p=10 //n=5 ,n+p=15
8 R=1 // Radius o f c u r v a t u r e
9

10 // C a l c u l a t i o n s :
11 // (Dn+p ) ˆ2−Dnˆ2=4∗p∗ lam∗R/u
12 lam =((D15)^2-D5^2) /(4*p*R) // Wavelength o f l i g h t
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13 printf( ’ Wavelength o f l i g h t i s =%. 1 0 f m ’ ,lam)

Scilab code Exa 1.31 Obtain expression for thickness of film

1 // Chapter −1 ,Example 1 31 , Page 1−51
2 clc()

3
4
5 // Cond i t i on f o r b r i g h t band i s
6 // 2 ut ∗ co s r = (2 n−1)∗ lam1
7
8 // f o r c o n s e c u t i v e bands , 2n=(lam1+lam2 ) /( lam1−lam2 ) .
9 // thus , 2 ut ∗ co s r = lam2∗ lam1 /( lam1−lam2 )

10
11 //And , t h i c k n e s s o f f i l m
12 // t= lam2∗ lam1 / ( ( 2∗ u∗ c o s r ) ( lam1−lam2 ) )
13 printf( ’ Hence e x p r e s s i o n f o r t h i c k n e s s o f f i l m i s

o b t a i n e d . ’ )
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Chapter 2

Diffraction of light

Scilab code Exa 2.1 Find longest wavelength

1 // Chapter −2 ,Example 2 1 , Page 2−30
2 clc()

3
4 // Given Data :
5 m=4 // o r d e r
6 N=1/5000*10^ -2 //N=(a+b ) g r a t i n g e l ement
7
8 // C a l c u l a t i o n s :
9

10 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
11 // f o r l o n g e s t wave length , s i n ( t h e t a )=1
12 lam=N/m // l o n g e s t wave l ength
13 printf( ’ The l o n g e s t wave l ength i s =%. 1 0 f m’ ,lam)

Scilab code Exa 2.2 Calculate width of slit

1 // Chapter −2 ,Example 2 2 , Page 2−30
2 clc()
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3
4 // Given Data :
5 m=1 // o r d e r
6 lam =6.5*10^ -7 // Wavelength o f red l i g h t
7 theta =30* %pi /180 // a n g l e o f d i f f r a c t i o n
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=m∗ lam
12 a=m*lam/sin(theta) // width o f s l i t
13 printf( ’ width o f s l i t i s = %. 7 f m’ ,a)

Scilab code Exa 2.3 Calculate angular position of first minima

1 // Chapter −2 ,Example 2 3 , Page 2−31
2 clc()

3
4 // Given Data :
5 m=1 // o r d e r
6 lam =4*10^ -7 // Wavelength o f l i g h t
7 a=10^ -6 // width o f s l i t
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=m∗ lam
12 theta=asin(m*lam/a)*180/ %pi // a n g u l a r p o s i t i o n i n

f i r s t minima
13 printf( ’ a n g u l a r p o s i t i o n i n f i r s t minima i s = %. 2 f

d e g r e e s ’ ,theta)

Scilab code Exa 2.4 Find angular breadth

1 // Chapter −2 ,Example 2 4 , Page 2−31
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2 clc()

3
4 // Given Data :
5 m=1 // o r d e r
6 lam1 =4*10^ -7 // Wavelength o f l i g h t
7 lam2 =7*10^ -7 // Wavelength o f l i g h t
8 n=1/6000*10^ -2 //n=(a+b ) g r a t i n g e l ement
9

10 // C a l c u l a t i o n s :
11
12 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
13 theta1=asin(m*lam1/n)*180/ %pi // a n g l e o f

d i f f r a c t i o n
14 theta2=asin(m*lam2/n)*180/ %pi // a n g l e o f

d i f f r a c t i o n
15 d=theta2 -theta1 // a n g u l a r breadth

o f f i r s t o r d e r v i s i b l e spectrum
16 printf( ’ a n g u l a r breadth o f f i r s t o r d e r v i s i b l e

spectrum i s = %. 2 f d e g r e e s ’ ,d)

Scilab code Exa 2.5 Calculate total number of lines on grating

1 // Chapter −2 ,Example 2 5 , Page 2−31
2 clc()

3
4 // Given Data :
5 m=1 // o r d e r
6 lam =6.56*10^ -7 // Wavelength o f red l i g h t
7 theta =18.25* %pi /180 // a n g l e o f d i f f r a c t i o n
8 W=2*10^ -2 // width o f g r a t i n g
9

10 // C a l c u l a t i o n s :
11
12 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
13 N=sin(theta)/(m*lam) //N−number o f l i n e s per m, N
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=1/(a+b )
14 Tn=N*W // Tota l number o f l i n e s on

g r a t i n g
15 printf( ’ Tota l number o f l i n e s on g r a t i n g i s = %. 0 f ’

,Tn)

Scilab code Exa 2.7 Show that spectra either overlap or are isolated

1 // Chapter −2 ,Example 2 7 , Page 2−33
2 clc()

3
4 // Given Data :
5 GE =2.54/15000*10^ -2 //GE=(a+b ) g r a t i n g e l ement
6 lam1 =4*10^ -7 // Wavelength o f l i g h t
7 lam2 =7*10^ -7 // Wavelength o f l i g h t
8
9 // C a l c u l a t i o n s :

10
11 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
12 theta11=asin (1* lam1/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f f i r s t minima f o r lam1
13 theta12=asin (2* lam1/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f s econd minima f o r lam1
14 theta13=asin (3* lam1/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f t h i r d minima f o r lam1
15
16 theta21=asin (1* lam2/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f f i r s t minima f o r lam2
17 theta22=asin (2* lam2/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f s econd minima f o r lam2
18 theta23=asin (3* lam2/GE)*180/ %pi // a n g u l a r

p o s i t i o n o f t h i r d minima f o r lam2
19
20 printf( ’ Thus the a n g u l a r p o s i t i o n f o r lam1 and lam2

a r e as f o l l o w s : \n \n ’ )
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21 printf( ’ F i r s t o r d e r : %. 0 f d e g r e e s ’ ,theta11)
22 printf( ’ %. 0 f d e g r e e s −− I s o l a t e d \n ’ ,theta21)
23
24 printf( ’ Second o r d e r : %. 0 f d e g r e e s ’ ,theta12)
25 printf( ’ %. 0 f d e g r e e s −−Over lap \n ’ ,theta22)
26
27 printf( ’ Third o r d e r : %. 0 f d e g r e e s ’ ,theta13)
28 printf( ’ %. 0 f d e g r e e s −−Over lap \n ’ ,theta23)

Scilab code Exa 2.8 Calculate separation between central maxima and
first minima

1 // Chapter −2 ,Example 2 8 , Page 2−34
2 clc()

3
4 // Given Data :
5 lam =5.893*10^ -7 // Wavelength o f l i g h t
6 d=0.01*10^ -2 // width o f s l i t ( a=d )
7 f=1 // d i s t a n c e between s c r e e n and

s l i t
8
9 // C a l c u l a t i o n s :

10 x=f*lam/d // s e p a r a t i o n between c e n t r a l
maxima and f i r s t minima

11 printf( ’ S e p a r a t i o n between c e n t r a l maxima and f i r s t
minima i s = %. 6 f m \n ’ ,x)

Scilab code Exa 2.9 Find angular width

1 // Chapter −2 ,Example 2 9 , Page 2−34
2 clc()

3
4 // Given Data :
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5 m=1 // o r d e r
6 lam =6*10^ -7 // Wavelength o f l i g h t
7 a=12*10^ -7 // width o f s l i t
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=m∗ lam
12 theta=asin(m*lam/a)*180/ %pi // a n g u l a r p o s i t i o n i n

f i r s t minima
13 printf( ’ Ha l f a n g u l a r width o f f i r s t maxima i s = %. 0 f

d e g r e e s ’ ,theta)

Scilab code Exa 2.10 Calculate total angular width

1 // Chapter −2 ,Example 2 10 , Page 2−34
2 clc()

3
4 // Given Data :
5 lam =6*10^ -7 // Wavelength o f l i g h t
6 a=0.02*10^ -2 // width o f s l i t ( a=d )
7 f=2 // d i s t a n c e between s c r e e n and

s l i t
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=m∗ lam , he r e m=1
12 theta=asin(lam/a)*180*60/ %pi // a n g u l a r p o s i t i o n

i n f i r s t minima (1 d e g r e e =60 minutes )
13 printf( ’ Tota l a n g u l a r width i s = %. 2 f minutes \n \n ’

,2*theta)

14
15 x=f*lam/a // s e p a r a t i o n between c e n t r a l

maxima and f i r s t minima
16 printf( ’ L i n e a r width i s = %. 6 f m \n ’ ,2*x)
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Scilab code Exa 2.11 Find wavelength

1 // Chapter −2 ,Example 2 11 , Page 2−35
2 clc()

3
4 // Given Data :
5 a=0.14*10^ -3 // width o f s l i t
6 n=2 // o r d e r
7 y=1.6*10^ -2 // s e p a r a t i o n between second

dark band and c e n t r a l b r i g h t band
8 D=2 // d i s t a n c e between s c r e e n and

s l i t
9

10 // C a l c u l a t i o n s :
11
12 theta=y/D // from diagram
13
14 //We know , a∗ s i n ( t h e t a )=n∗ lam
15 // he r e s i n ( t h e t a )=t h e t a
16 lam=a*theta/n // wave l ength o f l i g h t
17 printf( ’ wave l ength o f l i g h t i s = %. 1 0 f m \n ’ ,lam)

Scilab code Exa 2.13 Find angles of maxima

1 // Chapter −2 ,Example 2 13 , Page 2−36
2 clc()

3
4 // Given Data :
5 lam =6.328*10^ -7 // Wavelength o f l i g h t
6 N=1/6000*10^ -2 //N=(a+b ) g r a t i n g e l ement
7
8 // C a l c u l a t i o n s :
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9
10 //We know , N∗ s i n ( t h e t a )=m∗ lam
11 theta1=asin (1* lam/N)*180/ %pi // a n g u l a r p o s i t i o n

i n f i r s t o r d e r maxima ,m=1
12 printf( ’ Angular p o s i t i o n i n f i r s t o r d e r maxima i s =

%. 2 f d e g r e e s \n \n ’ ,theta1)
13
14 theta2=asin (2* lam/N)*180/ %pi // a n g u l a r p o s i t i o n

i n second o r d e r maxima ,m=2
15 printf( ’ Angular p o s i t i o n i n second o r d e r maxima i s

= %. 2 f d e g r e e s \n ’ ,theta2)

Scilab code Exa 2.14 Calculate grating element

1 // Chapter −2 ,Example 2 14 , Page 2−37
2 clc()

3
4 // Given Data :
5 lam1 =6*10^ -7 // wave l ength o f y e l l o w l i g h t
6 lam2 =4.8*10^ -7 // wave l ength o f b lu e l i g h t
7 theta=asin (3/4) // a n g l e o f d i f f r a c t i o n
8
9 // C a l c u l a t i o n s :

10
11 // f o r c o n s e c u t i v e bands , n∗ lam1=(n+1)∗ lam2 . thus ,
12 n=lam2/(lam1 -lam2) // o r d e r
13
14 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
15 N=n*lam1/sin(theta) //N=(a+b ) g r a t i n g e l ement
16 printf( ’ Grat ing e l ement ( a+b ) i s = %. 8 f m \n ’ ,N)

Scilab code Exa 2.15.1 Compute wavelength
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1 // Chapter −2 ,Example 2 15 1 , Page 2−54
2 clc()

3
4 // Given Data :
5 a=0.2*10^ -3 // width o f s l i t
6 n=1 // o r d e r
7 y=0.5*10^ -2 // s e p a r a t i o n between f i r s t

minima and c e n t r a l b r i g h t band
8 D=2 // d i s t a n c e between s c r e e n and

s l i t
9

10 // C a l c u l a t i o n s :
11
12 theta=y/D // from diagram
13
14 //We know , a∗ s i n ( t h e t a )=n∗ lam
15 // he r e s i n ( t h e t a )=t h e t a
16 lam=a*theta/n // wave l ength o f l i g h t
17 printf( ’ wave l ength o f l i g h t i s = %. 1 0 f m \n ’ ,lam)

Scilab code Exa 2.15.2 Find number of lines per cm

1 // Chapter −2 ,Example 2 15 2 , Page 2−55
2 clc()

3
4 // Given Data :
5 lam1 =5.4*10^ -7 // Wavelength o f l i g h t
6 lam2 =4.05*10^ -7 // Wavelength o f l i g h t
7 theta =30* %pi /180 // a n g l e o f d i f f r a c t i o n
8
9 // C a l c u l a t i o n s :

10 //We know , ( a+b ) ∗ s i n ( t h e t a )=n∗ lam
11 //n∗ lam1=(n+1)∗ lam2 , we ge t
12 n=3

13 N=sin(theta)/(n*lam1)*10^ -2 //Number o f l i n e s
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per m= 1/( a+b ) ∗10ˆ−2
14 printf( ’ Number o f l i n e s per cm i s = %. 0 f \n ’ ,N)

Scilab code Exa 2.15.4 Check whether lines are resolved or not

1 // Chapter −2 ,Example 2 15 4 , Page 2−56
2 clc()

3
4 // Given Data :
5 GE =1/6000*10^ -2 //GE=(a+b ) g r a t i n g

e l ement
6 lam1 =5.893*10^ -7 // Wavelength o f l i g h t
7 lam2 =5.896*10^ -7 // Wavelength o f l i g h t
8 m=2 // o r d e r
9

10 // C a l c u l a t i o n s :
11 theta1=asin(m*lam1/GE)*180/ %pi // a n g u l a r

p o s i t i o n i n f i r s t minima
12 theta2=asin(m*lam2/GE)*180/ %pi // a n g u l a r

p o s i t i o n i n second minima
13
14 as=(theta2 -theta1) // Angular s e p a r a t i o n

i n minutes
15 printf( ’ Angular s e p a r a t i o n i s = %. 3 f d e g r e e s \n \n ’ ,

as)

16
17 dlam=lam2 -lam1 // d i f f e r e n c e i n

wave l ength
18 lam=(lam2+lam1)/2 //Mean wave l ength
19
20 //We know tha t R. P.= lam/dlam=m∗N
21 N=lam/dlam/m //Number o f l i n e s on

g r a t i n g f o r f i r s t o r d e r
22 printf( ’ Number o f l i n e s on g r a t i n g f o r f i r s t o r d e r

i s = %. 0 f \n \n ’ ,N)
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23 printf( ’ But , number o f l i n e s per cm on g r a t i n g i s
6 0 0 0 . \n Which i s g r e a t e r than number o f l i n e s
per cm needed f o r r e s o l u t i o n . \n ’ )

24 printf( ’ Hence , both l i n e s w i l l be w e l l r e s o l v e d i n
2nd o r d e r . ’ )

Scilab code Exa 2.17 Calculate wavelength and deduce missing order

1 // Chapter −2 ,Example 2 17 , Pad 2−39
2 clc()

3
4 // Given Data :
5 d=0.04*10^ -2 // S e p a r a t i o n between s l i t s
6 D=1.7 // d i s t a n c e between s c r e e n and

s l i t
7 B=0.25*10^ -2 // Fr inge s p a c i n g
8
9 // C a l c u l a t i o n s :

10 //We know ,B=D∗ lam/d
11 lam=B*d/D // Wavelength o f l i g h t
12 printf( ’ Wavelength o f l i g h t i s = %. 1 0 f m \n \n ’ ,lam)
13
14 //The c o n d i t i o n f o r m i s s i n g o r d e r i s ,
15 // ( a+b ) /a = m/n
16 b=0.04*10^ -2 // S e p a r a t i o n i n s l i t s
17 a=0.08*10^ -3 // S l i t width
18 n=(a+b)/a // m i s s i n g o r d e r s f o r m=1 ,2 ,3
19
20 n1=1*n

21 n2=2*n

22 n3=3*n

23 printf( ’ M i s s i ng o r d e r s a r e = %. 0 f ’ ,n1)
24 printf( ’ , %. 0 f ’ ,n2)
25 printf( ’ , %. 0 f ’ ,n3)
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Scilab code Exa 2.18 Find maximum order visible

1 // Chapter −2 ,Example 2 18 , Page 2−39
2 clc()

3
4 // Given Data :
5 N=2.54/2620*10^ -2 //N=(a+b ) g r a t i n g e l ement
6 lam =5*10^ -7 // Wavelength o f red l i g h t
7
8 // C a l c u l a t i o n s :
9

10 //We know , ( a+b ) ∗ s i n ( t h e t a )=n∗ lam
11 //maximum v a l u e o f s i n ( t h e t a )=1
12 n=N/lam //Maximum number o f o r d e r s

v i s i b l e
13 printf( ’Maximum number o f o r d e r s v i s i b l e i s = %. 0 f ’

,n)

Scilab code Exa 2.19 Find number of orders visible

1 // Chapter −2 ,Example 2 19 , Page 2−40
2 clc()

3
4 // Given Data :
5 N=1/4000*10^ -2 //N=(a+b ) g r a t i n g e l ement
6 lam1 =5*10^ -7 // Wavelength o f l i g h t
7 lam2 =7.5*10^ -7 // Wavelength o f l i g h t
8
9 // C a l c u l a t i o n s :

10
11 //We know , ( a+b ) ∗ s i n ( t h e t a )=n∗ lam
12 //maximum v a l u e o f s i n ( t h e t a )=1
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13 n1=N/lam1 //Maximum number o f o r d e r s
v i s i b l e

14 n2=N/lam2 //Maximum number o f o r d e r s
v i s i b l e

15 printf( ’ The obs e rv ed number o f o r d e r s range between
= %. 0 f ’ ,n2)

16 printf( ’ to %. 0 f ’ ,n1)

Scilab code Exa 2.20 Find wavelength that coincides

1 // Chapter −2 ,Example 2 20 , Page 2−40
2 clc()

3
4 // Given Data :
5 n=5 // o r d e r
6 lam =6*10^ -7 // Wavelength o f l i g h t
7
8 // C a l c u l a t i o n s :
9 //We know , a∗ s i n ( t h e t a )=n∗ lam

10 //n∗ lam=n1∗ lam1
11 lam1=n*lam/4 // f o r n1=4
12 printf( ’ For n1=4 wave l ength i s = %. 1 0 f \n ’ ,lam1)
13
14 lam2=n*lam/5 // f o r n1=5
15 printf( ’ For n1=5 wave l ength i s = %. 1 0 f \n ’ ,lam2)
16
17 lam3=n*lam/6 // f o r n1=6
18 printf( ’ For n1=6 wave l ength i s = %. 1 0 f \n ’ ,lam3)
19
20 lam4=n*lam/7 // f o r n1=7
21 printf( ’ For n1=7 wave l ength i s = %. 1 0 f \n ’ ,lam4)
22
23 lam5=n*lam/8 // f o r n1=8
24 printf( ’ For n1=8 wave l ength i s = %. 1 0 f \n ’ ,lam5)
25
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26 printf( ’ So , i n the g r a t i n g spectrum spectrum l i n e s
with wave l eng th s n1=6 and n1=7 w i l l c o i n c i d e with

f i f t h o r d e r l i n e o f 6∗10ˆ−7 m’ )

Scilab code Exa 2.21 Calculate Dispersive power

1 // Chapter −2 ,Example 2 21 , Page 2−41
2 clc()

3
4 // Given Data :
5 GE =18000*10^ -10 //GE=(a+b ) g r a t i n g e l ement
6 lam =5*10^ -7 // Wavelength o f red l i g h t
7
8 // C a l c u l a t i o n s :
9 DP1 =1/ sqrt(GE^2-lam^2) *10^ -10 // D i s p e r s i v e

power
10 printf( ’ D i s p e r s i v e power f o r f i r s t o r d e r i s = %. 1 0 f

rad / Angstrom \n \n ’ ,DP1)
11
12 m=3

13 DP2 =1/ sqrt((GE/m)^2-lam ^2) *10^ -10 // D i s p e r s i v e
power

14 printf( ’ D i s p e r s i v e power f o r second o r d e r i s = %. 1 0
f rad / Angstrom \n \n ’ ,DP2)

Scilab code Exa 2.22 Find linear and angular dispersion

1 // Chapter −2 ,Example 2 22 , Page 2−42
2 clc()

3
4 // Given Data :
5 N=2.54/15000*10^ -2 //N=(a+b ) g r a t i n g e l ement
6 lam =5.9*10^ -7 // Wavelength o f l i g h t
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7 m=2 // o r d e r
8 f=25*10^ -2 // f o c a l l e n g t h o f l e n s
9

10 // C a l c u l a t i o n s :
11
12 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
13 theta=asin(m*lam/N) // a n g u l a r p o s i t i o n i n f i r s t

minima
14
15 Ad=m/N/cos(theta) // a n g u l a r d i s p e r s i o n
16
17 ld=f*Ad*10^ -8 // l i n e a r d i s p e r s i o n (

dx/ d l ) i n cm/ angstrom
18 printf( ’ L i n e a r d i s p e r s i o n i n s p e c t r o g r a p h i s = %. 5 f

cm/ angstrom \n \n ’ ,ld)
19
20 dlam =(5896 -5890) // d i f f e r e n c e i n

wave l ength
21 dx=ld*dlam *10^-2 // s e p a r a t i o n between

s p e c t r a l l i n e s i n meter
22 printf( ’ S e p a r a t i o n between s p e c t r a l l i n e s i s = %. 5 f

m \n \n ’ ,dx)

Scilab code Exa 2.23 Calculate number of lines

1 // Chapter −2 ,Example 2 23 , Page 2−47
2 clc()

3
4 // Given Data :
5 m=1 // o r d e r
6 lam1 =5.89*10^ -7 // Wavelength o f l i g h t
7 lam2 =5.896*10^ -7 // Wavelength o f l i g h t
8
9 // C a l c u l a t i o n s :

10 dlam=lam2 -lam1 // d i f f e r e n c e i n
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wave l ength
11 lam=(lam2+lam1)/2 //Mean wave l ength
12
13 //We know tha t R. P.=m∗N=lam/dlam
14 N=lam/dlam/m //minimum number o f

l i n e s which w i l l j u s t r e s o l v e
15 printf( ’Minimum number o f l i n e s which w i l l j u s t

r e s o l v e i s = %. 1 f \n \n ’ ,N)

Scilab code Exa 2.24 Calculate resolving power

1 // Chapter −2 ,Example 2 24 , Page 2−47
2 clc()

3
4 // Given Data :
5 N=5*5000 //N=W/( a+b ) Number o f l i n e s on

g r a t i n g
6 m=2 // o r d e r
7 lam =6*10^ -7 // Wavelength o f l i g h t
8
9 // C a l c u l a t i o n s :

10 // i )
11 RP=m*N // R e s o l v i n g power
12 printf( ’ i ) R e s o l v i n g power i s = %. 0 f \n \n ’ ,RP)
13
14 // i i )
15 //We know tha t R. P.= lam/dlam
16 dlam=lam/RP // S m a l l e s t wave l ength which can

be r e s o l v e d
17 printf( ’ i i ) S m a l l e s t wave l ength which can be

r e s o l v e d i s = %. 1 2 f m \n \n ’ ,dlam)

Scilab code Exa 2.25 Calculate Dispersive power

45



1 // Chapter −2 ,Example 2 25 , Page 2−48
2 clc()

3
4 //GiveGE Data :
5 GE =1/4000*10^ -2 //GE=(a+b ) g r a t i n g e l ement
6 lam =5*10^ -7 // Wavelength o f red l i g h t
7 m=3 // o r d e r
8
9 // C a l c u l a t i o n s :

10
11 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
12 theta=asin(m*lam/GE) // a n g u l a r p o s i t i o n i n f i r s t

minima
13
14 DP=m/(GE*cos(theta))*10^ -2 // D i s p e r s i v e power
15 printf( ’ D i s p e r s i v e power i s = %. 0 f \n \n ’ ,DP)

Scilab code Exa 2.26 Calculate grating element

1 // Chapter −2 ,Example 2 26 , Page 2−48
2 clc()

3
4 // Given Data :
5 m=2 // o r d e r
6 lam =6*10^ -7 // Wavelength o f l i g h t
7 dlam =6*10^ -10 // d i f f e r e n c e i n wave l ength
8 W=2*10^ -2 // Width o f s u r f a c e
9

10 // C a l c u l a t i o n s :
11
12 //We know tha t R. P.= lam/dlam=m∗N
13 N=lam/dlam/m //Number o f l i n e s on g r a t i n g
14 GE=W/N // Grat ing e l ement =(a+b )
15 printf( ’ Grat ing e l ement i s = %. 6 f cm \n \n ’ ,GE)
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Scilab code Exa 2.27 Calculate angular separation

1 // Chapter −2 ,Example 2 27 , Page 2−49
2 clc()

3
4 // Given Data :
5 m=2 // o r d e r
6 lam1 =5.77*10^ -7 // Wavelength o f l i g h t
7 lam2 =5.791*10^ -7 // Wavelength o f l i g h t
8 GE =1/6000*10^ -2 //GE=(a+b ) g r a t i n g

e l ement
9

10 // C a l c u l a t i o n s :
11
12 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
13 theta1=asin(m*lam1/GE)*180/ %pi // a n g u l a r

p o s i t i o n i n f i r s t minima
14 theta2=asin(m*lam2/GE)*180/ %pi // a n g u l a r

p o s i t i o n i n second minima
15
16 as=(theta2 -theta1)*60 // Angular s e p a r a t i o n

i n minutes
17 printf( ’ Angular s e p a r a t i o n i s = %. 0 f minutes \n \n ’ ,

as)

Scilab code Exa 2.28 Find the angle of first dark band

1 // Chapter −2 ,Example 2 28 , Page 2−49
2 clc()

3
4 // Given Data :
5 n=1 // o r d e r
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6 lam =5.89*10^ -7 // Wavelength o f l i g h t
7 a=0.3*10^ -3 // width o f s l i t
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=n∗ lam
12 theta1=asin(n*lam/a)*180/ %pi*60 // a n g u l a r

p o s i t i o n i n f i r s t dark band i n minutes
13 printf( ’ Angular p o s i t i o n i n f i r s t dark band i s = %. 1

f minutes \n \n ’ ,theta1)
14
15 //We know , f o r b r i g h t band a∗ s i n ( t h e t a ) =(2n+1)∗ lam

/2
16 theta2=asin (1.5* lam/a)*180/ %pi*60 // a n g u l a r

p o s i t i o n i n f i r s t b r i g h t band i n minutes
17 printf( ’ Angular p o s i t i o n i n f i r s t b r i g h t band i s =

%. 0 f minutes ’ ,theta2)

Scilab code Exa 2.29 Calculate maximum order of spectrum

1 // Chapter −2 ,Example 2 29 , Page 2−50
2 clc()

3
4 // Given Data :
5 GE =2.54/16000*10^ -2 //GE=(a+b ) g r a t i n g e l ement
6 lam =6*10^ -7 // Wavelength o f l i g h t
7
8 // C a l c u l a t i o n s :
9

10 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
11 //maximum v a l u e o f s i n ( t h e t a )=1
12 m=GE/lam //Maximum o r d e r o f s p e c t r a
13 printf( ’Maximum o r d e r o f s p e c t r a i s = %. 1 f \n \n ’ ,m)
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Scilab code Exa 2.30 Find maximum resolving power

1 // Chapter −2 ,Example 2 30 , Page 2−50
2 clc()

3
4 // Given Data :
5 GE =1/5000*10^ -2 //GE=(a+b ) g r a t i n g e l ement
6 lam =5.89*10^ -7 // Wavelength o f l i g h t
7 N=3*5000 //N=W/( a+b ) Number o f l i n e s

on g r a t i n g
8
9 // C a l c u l a t i o n s :

10
11 //We know , ( a+b ) ∗ s i n ( t h e t a )=m∗ lam
12 //maximum v a l u e o f s i n ( t h e t a )=1
13 m=GE/lam //Maximum o r d e r o f s p e c t r a
14 printf( ’Maximum o r d e r o f s p e c t r a i s = %. 0 f \n \n ’ ,m)
15
16 RP=3*N // R e s o l v i n g power ( round o f m

to 3)
17 printf( ’ R e s o l v i n g power i s = %. 0 f \n \n ’ ,RP)

Scilab code Exa 2.32 Find number of lines

1 // Chapter −2 ,Example 2 32 , Page 2−52
2 clc()

3
4 // Given Data :
5 lam1 =5.89*10^ -7 // Wavelength o f l i g h t
6 lam2 =5.896*10^ -7 // Wavelength o f l i g h t
7
8 // C a l c u l a t i o n s :
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9 dlam=lam2 -lam1 // d i f f e r e n c e i n
wave l ength

10 lam=(lam2+lam1)/2 //Mean wave l ength
11
12 // i )
13 m1=1 // f i r s t o r d e r
14 //We know tha t R. P.= lam/dlam=m∗N
15 N1=lam/dlam/m1 //Number o f l i n e s on g r a t i n g
16 printf( ’ i ) Number o f l i n e s on g r a t i n g f o r f i r s t o r d e r

i s = %. 0 f \n \n ’ ,N1)
17
18 // i i )
19 m2=2 // second o r d e r
20 //We know tha t R. P.= lam/dlam=m∗N
21 N2=lam/dlam/m2 //Number o f l i n e s on g r a t i n g
22 printf( ’ i i ) Number o f l i n e s on g r a t i n g f o r second

o r d e r i s = %. 0 f \n \n ’ ,N2)

Scilab code Exa 2.33 Calculate number of lines

1 // Chapter −2 ,Example 2−33 , Page 2−48
2 clc()

3
4 // Given Data :
5 m=1 // o r d e r
6 lam =6.553*10^ -7 // Wavelength o f l i g h t
7 dlam =1.8*10^ -10 // d i f f e r e n c e i n wave l ength
8
9

10 // C a l c u l a t i o n s :
11
12 //We know tha t R. P.= lam/dlam=m∗N
13 N=lam/dlam/m //Number o f l i n e s on g r a t i n g
14 printf( ’ Number o f l i n e s on g r a t i n g i s = %. 0 f \n \n ’

,N)
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Scilab code Exa 2.34 Find resolution possible or not

1 // Chapter −2 ,Example 2 34 , Page 2−53
2 clc()

3
4 // Given Data :
5 lam1 =5.14034*10^ -7 // Wavelength o f

l i g h t
6 lam2 =5.14085*10^ -7 // Wavelength o f

l i g h t
7
8 // C a l c u l a t i o n s :
9 dlam=lam2 -lam1 // d i f f e r e n c e i n

wave l ength
10 lam=(lam2+lam1)/2 //Mean wave l ength
11
12 //We know tha t R. P.= lam/dlam=m∗N
13 N=lam/dlam/1 //Number o f l i n e s on g r a t i n g
14 printf( ’ Number o f l i n e s on g r a t i n g f o r f i r s t o r d e r

i s = %. 0 f \n \n ’ ,N)
15
16 // Hence R. P . f o r s econd o r d e r shou ld be
17 RP1 =2*N

18 printf( ’ R e s o l v i n g power i n second o r d e r shou ld be
i s= %. 0 f \n \n ’ ,RP1)

19 // But here ,
20
21 lam3 =8.03720*10^ -7 // Wavelength o f

l i g h t
22 lam4 =8.03750*10^ -7 // Wavelength o f

l i g h t
23 dlam2=lam4 -lam3 // d i f f e r e n c e i n

wave l ength
24 lam2=(lam4+lam3)/2 //Mean wave l ength
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25
26 RP2=lam2/dlam2

27 printf( ’ R e s o l v i n g power i n second o r d e r i s= %. 0 f \
n \n ’ ,RP2)

28
29 printf( ’ So , the g r a t i n g w i l l not be a b l e to r e s o l v e

8.0372∗10ˆ−7 and 8.03750∗10ˆ−7 i n second o r d e r . \
n ’ )

30 printf( ’ Because R e s o l v i n g power i s g r e t e r than
a c t u a l R e s o l v i n g power . ’ )

Scilab code Exa 2.35 Show that First order spectra is possible

1 // Chapter −2 ,Example 2 35 , Page 2−53
2 clc()

3
4 // For g r a t i n g , Cond i t i on o f maxima i s ( a+b ) s i n (

t h e t a )=n∗ lam
5 // Given ( a+b ) < 2∗ lam
6 // For maximum order , s i n ( 9 0 ) =1
7 //So , n must be l e s s than 2
8 // i . e . on ly f i r s t o r d e r p o s s i b l e i f width o f g r a t i n g

e l ement i s l e s s than t w i c e the wave l ength
9 printf( ’ Hence , Only f i r s t o r d e r p o s s i b l e i f width o f

g r a t i n g e l ement i s l e s s than t w i c e the
wave l ength . ’ )

Scilab code Exa 2.36 Calculate angle of first dark band

1 // Chapter −2 ,Example 2 36 , Page 2−54
2 clc()

3
4 // Given Data :
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5 n=1 // o r d e r
6 lam =5.89*10^ -7 // Wavelength o f l i g h t
7 a=0.3*10^ -3 // width o f s l i t
8
9 // C a l c u l a t i o n s :

10
11 //We know , a∗ s i n ( t h e t a )=n∗ lam
12 theta1=asin(n*lam/a)*180/ %pi // a n g u l a r p o s i t i o n

i n f i r s t dark band
13 printf( ’ Angular p o s i t i o n i n f i r s t dark band i s = %. 3

f d e g r e e s \n \n ’ ,theta1)
14
15 //We know , f o r b r i g h t band a∗ s i n ( t h e t a ) =(2n+1)∗ lam

/2
16 theta2=asin (1.5* lam/a)*180/ %pi // a n g u l a r p o s i t i o n

i n f i r s t b r i g h t band
17 printf( ’ Angular p o s i t i o n i n f i r s t b r i g h t band i s =

%. 3 f d e g r e e s ’ ,theta2)
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Chapter 3

Optical Fibre

Scilab code Exa 3.1 Find NA of fibre

1 // Chapter −3 ,Example 3 1 , Page 3−19
2 clc()

3
4 // Given Data :
5 n1=1.61 // Core index
6 n2=1.55 // Cladd ing index
7
8 // C a l c u l a t i o n s :
9 NA=sqrt(n1^2-n2^2) // Formula

10
11 printf( ’ Numer ica l Aperture o f F ib r e i s = %. 3 f ’ ,NA)

Scilab code Exa 3.2 Find NA of fibre

1 // Chapter −3 ,Example 3 2 , Page 3−19
2 clc()

3
4 // Given Data :
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5 n1=1.65 // Core index
6 n2=1.53 // Cladd ing index
7
8 // C a l c u l a t i o n s :
9 NA=sqrt(n1^2-n2^2) // Formula

10
11 printf( ’ Numer ica l Aperture o f F ib r e i s = %. 3 f ’ ,NA)

Scilab code Exa 3.3 Find acceptance angle

1 // Chapter −3 ,Example 3 3 , Page 3−19
2 clc()

3
4 // Given Data :
5 n1=1.48 //R. I . o f Core
6 n2=1.39 //R. I . o f Cladd ing
7
8 // C a l c u l a t i o n s :
9 NA=sqrt(n1^2-n2^2) // Formula to f i n d NA

10 phi=asin(NA)*180/ %pi // Acceptance a n g l e
11
12 printf( ’ Numer ica l Aperture o f F ib r e i s = %. 3 f \n \n ’

,NA)

13 printf( ’ Acceptance a n g l e o f F ib r e i s =%. 1 f d e g r e e s ’
,phi)

Scilab code Exa 3.4 Find velocity and wavelengths

1 // Chapter −3 ,Example 3 4 , Page 3−20
2 clc()

3
4 // g i v e n data :
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5 u1=3.6 // R e f r a c t i v e Index o f the Substance at
850 nm

6 u2=3.4 // R e f r a c t i v e Index o f the Substance at
1300 nm

7 Vv =3*10^8 // V e l o c i t y o f l i g h t i n f r e e space
8
9 // C a l c u l a t i o n s :

10 // i ) F ind ing wave l ength at 850 nm
11 Vs1=Vv/u1 // V e l o c i t y o f l i g h t i n

s u b s t a n c e at 850 nm
12 printf( ’ V e l o c i t y o f l i g h t i n s u b s t a n c e at 850 nm =%

. 2 f m/ s e c \n \n ’ ,Vs1)
13
14 lam1 =850*10^ -9/ u1 // Wavelength o f l i g h t i n

s u b s t a n c e at 850nm
15 printf( ’ Wavelength o f l i g h t i n s u b s t a n c e at 850nm =

%. 1 0 f m \n \n ’ ,lam1)
16
17
18 // i i ) F ind ing wave l ength at 1300 nm
19 Vs2=Vv/u2 // V e l o c i t y o f l i g h t i n

s u b s t a n c e at 1300 nm
20 printf( ’ V e l o c i t y o f l i g h t i n s u b s t a n c e at 1300 nm =

%. 2 f m/ s e c \n \n ’ ,Vs2)
21
22 lam2 =1300*10^ -9/ u2 // Wavelength o f l i g h t i n

s u b s t a n c e at 1300nm
23 printf( ’ Wavelength o f l i g h t i n s u b s t a n c e at 1300nm

=%. 1 0 f m \n ’ ,lam2)

Scilab code Exa 3.5 Find NA acceptance angle and critical angle

1 // Chapter −3 ,Example 3 5 , Page 3−20
2 clc()

3
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4 // Given Data :
5 u1=1.5 //R. I . o f Core
6 u2=1.45 //R. I . o f Cladd ing
7 del=(u1 -u2)/u1 // F r a c t i o n a l 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=u1*sqrt (2*del) // Formula to f i n d NA
11 theta0=asin(NA)*180/ %pi // Acceptance a n g l e
12 thetac=asin(u2/u1)*180/ %pi // C r i t i c a l a n g l e
13
14 printf( ’ Numer ica l Aperture o f F ib r e i s =%. 3 f \n \n ’ ,

NA)

15 printf( ’ Acceptance a n g l e o f F ib r e i s =%. 2 f d e g r e e s
\n \n ’ ,theta0)

16 printf( ’ C r i t i c a l a n g l e o f F ib r e i s =%. 1 f d e g r e e s \n
’ ,thetac)

Scilab code Exa 3.6 Calculate RI of core and cladding

1 // Chapter −3 ,Example 3 6 , Page 3−20
2 clc()

3
4 // Given Data :
5 NA=0.22 // Numer ica l Aper ture o f F ib r e
6 delta =0.012 // F r a c t i o n a l index
7
8 // C a l c u l a t i o n s :
9 // De l ta =(u1−u2 ) /u1

10 u1=NA/sqrt (2* delta) // Formula
11 u2=u1 -(u1*delta) // Formula
12
13 printf( ’ R e f r a c t i v e Index o f c o r e o f f i b r e i s =%. 2 f \

n \n ’ ,u1)
14 printf( ’ R e f r a c t i v e Index o f c l a d d i n g o f f i b r e i s =%
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. 2 f \n ’ ,u2)

Scilab code Exa 3.7 Calculate core radius NA and spot size

1 // Chapter −3 ,Example 3 7 , Page 3−21
2 clc()

3
4 // Given Data :
5 u1 =1.466 //R. I . o f Core
6 u2=1.46 //R. I . o f Cladd ing
7 V=2.4 // Cut o f f parameter
8 lam =0.8*10^ -6 // wave l ength i n meter
9

10 // C a l c u l a t i o n s :
11 NA=sqrt(u1^2-u2^2) // Formula to f i n d Numer ica l

Aper ture
12 printf( ’ Numer ica l Aperture o f F ib r e i s =%. 2 f \n ’ ,NA)
13 // ( p r i n t i n g mi s take i n book ) p r i n t e d answer i s 1 . 1 3

but c o r r e c t answer i s 0 . 1 3
14 printf( ’ ( p r i n t i n g mi s take i n book ) \n \n ’ )
15
16 // V = 2∗%pi∗a∗NA / lam
17 a=V*lam /(2* %pi*NA) // c o r e r a d i u s
18 printf( ’ Core r a d i u s o f F ib r e i s ( a ) =%. 8 f m \n \n ’ ,

a)

19
20 //w/a= 1 . 1
21 w=1.1*a // Spot s i z e
22 printf( ’ Spot s i z e o f F ib r e i s =%. 8 f m \n \n ’ ,w)
23
24 theta =2* lam *180/ %pi/(%pi*w) // D ive rg ence a n g l e
25 printf( ’ D iv e rg enc e a n g l e o f F ib r e i s =%. 2 f d e g r e e s

\n \n ’ ,theta)
26
27 w10=lam *10/( %pi*w) // Spot s i z e at 10 m
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28 printf( ’ Spot s i z e at 10 m o f F ib r e i s =%. 2 f m \n \n
’ ,w10)

Scilab code Exa 3.8 Calculate cut off parameter and number of modes

1 // Chapter −3 ,Example 3 8 , Page 3−21
2 clc()

3
4 // Given Data :
5 w=98 // Spot s i z e i n meter
6 d=50*10^ -6 // Core d i amete r i n meter
7 a=d/2 // c o r e r a d i u s
8 u1=1.47 //R. I . o f Core
9 u2=1.45 //R. I . o f Cladd ing

10 lam =0.85*10^ -6 // Wavlength i n meter
11 NA=sqrt(u1^2-u2^2) // Formula to f i n d NA
12
13 // C a l c u l a t i o n s :
14 V=2*%pi*a*NA/lam // cut o f f parameter
15 N=(V^2)/2 //Number o f modes
16
17 printf( ’ Cut o f f parameter o f F ib r e i s =%. 4 f \n \n ’ ,V

)

18 printf( ’ Number o f modes o f F ib r e i s =%. 0 f \n ’ ,N)

Scilab code Exa 3.9 Calculate maximum radius

1 // Chapter −3 ,Example 3 9 , Page 3−21
2 clc()

3
4 // Given Data :
5 u1=1.47 //R. I . o f Core
6 u2=1.46 //R. I . o f Cladd ing
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7 lam =1.3*10^ -6 // wave l ength i n meter
8
9 // C a l c u l a t i o n s :

10 NA=sqrt(u1^2-u2^2) // Formula to f i n d Numer ica l
Aper ture

11
12 //The c o n d i t i o n f o r s i n g l e mode i s V<2.405
13 // 2∗%pi∗a∗NA/lam < 2 . 4 0 5
14
15 a=2.405* lam /(2* %pi*NA) //Maximum r a d i u s o f f i b r e
16
17 printf( ’Maximum r a d i u s o f F ib r e i s =%. 8 f meter \n ’ ,a

)

Scilab code Exa 3.10 Calculate refractive index

1 // Chapter −3 ,Example 3 10 , Page 3−22
2 clc()

3
4 // Given Data :
5 u1 =1.465 //R. I . o f Core
6 u2=1.46 //R. I . o f Cladd ing
7 lam =1.25*10^ -6 // o p e r a t i n g wave l ength
8
9 // C a l c u l a t i o n s :

10 del=(u1 -u2)/u1 // F r a c t i o n a l R e f r a c t i v e
index

11 printf( ’ F r a c t i o n a l R e f r a c t i v e index o f F ib r e i s =%. 6
f \n \n ’ ,del)

12
13 // For s i n g l e mode p r o p a g a t i o n c o d i t i o n i s
14 // a/ lam< 1 . 4 / ( %pi∗ s q r t ( u1 ( u1−u2 ) ) )
15
16 a=lam *1.4/( %pi*u1*sqrt(del)) // c o r e r a d i u s
17
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18 u=u1 -(sqrt (2*del)/(2* %pi*(a/lam))) // e f f e c t i v e
r e f r a c t i v e index

19 printf( ’ E f f e c t i v e R e f r a c t i v e index f o r l o w e s t mode
p r o p a g a t i o n i s =%. 3 f \n ’ ,u)

Scilab code Exa 3.11 Calculate cut off parameter and number of modes

1 // Chapter −3 ,Example 3 11 , Page 3−22
2 clc()

3
4 // Given Data :
5 u1=1.54 //R. I . o f Core
6 u2=1.5 //R. I . o f Cladd ing
7 lam =1.3*10^ -6 // wave l ength i n meter
8 a=25*10^ -6 // c o r e r a d i u s i n meter
9

10 // C a l c u l a t i o n s :
11 NA=sqrt(u1^2-u2^2) // Formula to f i n d Numer ica l

Aper ture
12
13 V=2*%pi*a*NA/lam // cut o f f parameter
14 printf( ’ Cut o f f parameter o f F ib r e i s =%. 2 f \n \n ’ ,V

)

15
16 N=(V^2)/2 //Number o f modes
17 printf( ’ Number o f modes o f F ib r e i s =%. 0 f \n ’ ,N)

Scilab code Exa 3.11.1 Find Normalised frequency and number of modes

1 // Chapter −3 ,Example 3 11 1 , Page 3−25
2 clc()

3
4 // Given Data :
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5 u1=1.52 //R. I . o f Core
6 u2 =1.5189 //R. I . o f Cladd ing
7 lam =1.3*10^ -6 // wave l ength i n meter
8 d=29*10^ -6 // c o r e d i amete r i n meter
9 a=d/2

10
11 // C a l c u l a t i o n s :
12 NA=sqrt(u1^2-u2^2) // Formula to f i n d Numer ica l

Aper ture
13 V=2*%pi*a*NA/lam // Normal i s ed f r e q u e n c y
14 Nm=(V^2)/2 //Number o f modes
15
16 printf( ’ Normal i s ed f r e q u e n c y o f F ib r e i s (V)=%. 3 f \n

\n ’ ,V)
17 printf( ’ The Maximum Number o f modes the F ib r e w i l l

suppor t i s (Nm) =%. 0 f \n ’ ,Nm)

Scilab code Exa 3.12 Compute delta and acceptance angle

1 // Chapter −3 ,Example 3 12 , Page 3−22
2 clc()

3
4 // Given Data :
5 u1=1.5 //R. I . o f Core
6 d=10*10^ -6 // d iamete r o f c o r e
7 a=d/2 // c o r e r a d i u s
8 lam =1.3*10^ -6 // wave l ength
9 V=2.405 // cut o f f parameter f o r

s i n g l e mode
10
11 // C a l c u l a t i o n s :
12
13 //We know , V=2∗%pi∗a∗NA/lam
14 NA=V*lam /(2* %pi*a) // Numer ica l Aper ture
15
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16 theta=asin(NA)*180/ %pi // Acceptance a n g l e
17 printf( ’ Acceptance a n g l e o f F ib r e i s =%. 2 f d e g r e e s \

n \n ’ ,theta)
18
19 // Also , NA=u1∗ s q r t (2∗ d e l )
20 del=(NA/u1)^2/2 // F r a c t i o n a l index
21 printf( ’ Maximum F r a c t i o n a l R e f r a c t i v e index o f

F ib r e i s =%. 4 f \n \n ’ ,del)
22
23 // d e l =(u1−u2 ) /u1
24 u2=u1*(1-del) //R. I . o f c l a d d i n g
25 printf( ’ R e f r a c t i v e index o f c l a d d i n g o f F ib r e i s =%

. 3 f \n ’ ,u2)

Scilab code Exa 3.13 Calculate cladding index various angles and NA of
fibre

1 // Chapter −3 ,Example 3 13 , Page 3−23
2 clc()

3
4 // Given Data :
5 n1=1.5 //R. I . o f c o r e
6 delta =0.0005 // F r a c t i o n a l index d i f f e r e n c e
7
8 // C a l c u l a t i o n s :
9 // ( a ) :

10 // De l ta =(u1−u2 ) /u1
11 n2=n1 -(n1*delta) //R. I . o f c l a d d i n g
12 printf( ’ ( a ) R e f r a c t i v e Index o f c l a d d i n g o f f i b r e i s

=%. 2 f \n \n ’ ,n2)
13
14 // ( b ) :
15 phi=asin(n2/n1)*180/ %pi // C r i t i c a l i n t e r n a l

r e f l e c t i o n a n g l e
16 printf( ’ ( b ) C r i t i c a l i n t e r n a l r e f l e c t i o n a n g l e o f
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Fib r e i s =%. 1 f d e g r e e s \n \n ’ ,phi)
17
18 // ( c ) :
19 theta0=asin(sqrt(n1^2-n2^2))*180/ %pi // E x t e r n a l

c r i t i c a l Acceptance a n g l e
20 printf( ’ ( c ) E x t e r n a l c r i t i c a l Acceptance a n g l e o f

F ib r e i s =%. 2 f d e g r e e s \n \n ’ ,theta0)
21
22 // ( d ) :
23 NA=n1*sqrt (2* delta) // Formula to f i n d

Numer ica l Aperture
24 printf( ’ ( d ) Numer ica l Aper ture o f F i b r e i s =%. 4 f \n ’

,NA)

Scilab code Exa 3.14 Calculate acceptance angle

1 // Chapter −3 ,Example 3 14 , Page 3−24
2 clc()

3
4 // Given Data :
5 NA1 =0.20 // Numer ica l Aper ture o f F i b r e
6 n2=1.59 //R. I . o f c l a d d i n g
7
8 // C a l c u l a t i o n s :
9 // NA=s q r t ( n1ˆ2−n2 ˆ2)

10 // In a i r , n0=1
11 n1=sqrt(NA1^2+n2^2) //R. I . o f c o r e
12
13 //Now , i n water
14 n0=1.33

15 NA2=sqrt(n1^2-n2^2)/n0 // Numer ica l Aper ture i n
water

16 theta0=asin(NA2)*180/ %pi // Acceptance a n g l e o f
f i b r e i n water

17 printf( ’ Acceptance a n g l e o f F ib r e i n water i s =%. 1 f
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d e g r e e s \n ’ ,theta0)

Scilab code Exa 3.15 Calculate NA and acceptance angle

1 // Chapter −3 ,Example 3 15 , Page 3−24
2 clc()

3
4 // Given Data :
5 n1=1.45 //R. I . o f c o r e
6 n2=1.40 //R. I . o f c l a d d i n g
7
8 // C a l c u l a t i o n s :
9 NA=sqrt(n1^2-n2^2) // Numer ica l Aper ture

10 printf( ’ Numer ica l Aperture o f F ib r e i s =%. 4 f \n \n ’ ,
NA)

11
12 theta0=asin(NA)*180/ %pi // Acceptance a n g l e o f

f i b r e
13 printf( ’ Acceptance a n g l e o f F ib r e i s =%. 2 f d e g r e e s

\n ’ ,theta0)

Scilab code Exa 3.16 Calculate acceptance angle and RI of cladding

1 // Chapter −3 ,Example 3 16 , Page 3−24
2 clc()

3
4 // Given Data :
5 NA=0.16 // Numer ica l Aper ture o f F ib r e
6 n1=1.45 //R. I . o f c o r e
7 d=90*10^ -6 // Core d i amete r
8
9 // C a l c u l a t i o n s :

10 //NA=s q r t ( n1ˆ2−n2 ˆ2)
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11 n2=sqrt(n1^2-NA^2) //R. I . o f c l a d d i n g
12 printf( ’ ( a ) R e f r a c t i v e Index o f c l a d d i n g o f f i b r e i s

=%. 3 f \n \n ’ ,n2)
13
14 theta0=asin(NA)*180/ %pi // Acceptance a n g l e o f

f i b r e
15 printf( ’ ( b ) Acceptance a n g l e o f F ib r e i s =%. 2 f

d e g r e e s \n ’ ,theta0)

Scilab code Exa 3.17 Find NA Cladding index acceptance angle and num-
ber of modes

1 // Chapter −3 ,Example 3 17 , Page 3−25
2 clc()

3
4 // Given Data :
5 n1=1.48 //R. I . o f c o r e
6 delta =0.055 // R e a l t i v e R. I .
7 lam =1*10^ -6 // Wavelength o f l i g h t
8 a=50*10^ -6 // c o r e r a d i u s
9

10 // C a l c u l a t i o n s :
11 // De l ta =(u1−u2 ) /u1
12 n2=n1 -(n1*delta) //R. I . o f c l a d d i n g
13 NA=n1*sqrt (2* delta) // Formula to f i n d Numer ica l

Aper ture
14 printf( ’ Numer ica l Aperture o f F ib r e i s =%. 4 f \n \n ’ ,

NA)

15
16
17 theta0=asin(NA)*180/ %pi // Acceptance a n g l e o f

f i b r e
18 printf( ’ Acceptance a n g l e o f F ib r e i s =%. 2 f d e g r e e s

\n \n ’ ,theta0)
19
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20 V=2*%pi*a*NA/lam //V number
21 N=(V^2)/2 //Number o f gu ided modes
22
23 // In book , i n s t e a d o f NA , v a l u e o f d e l t a i s taken

i n t o c a l c u l a t i o n .
24 // Thus t h e r e i s c a l c u l a t i o n mi s take i n v a l u e s o f V

and N.
25
26 printf( ’ V number o f F ib r e i s =%. 3 f \n \n ’ ,V)
27 printf( ’ Number o f gu ided mode o f F ib r e i s =%. 3 f \n ’

,N)

28 printf( ’ ( C a l c u l a t i o n mi s take i n book ) ’ )
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Chapter 4

Laser

Scilab code Exa 4.1 Find ratio of population of two energy states

1 // Chapter −4 ,Example 4 1 , Page 4−27
2 clc()

3
4 // Given Data :
5 lam =694.3*10^ -9 // Wavelength i n meter
6 T=300 // Temperature i n Ke lv in
7
8 h=6.63*10^ -34 // Planck ’ s Constant
9 c=3*10^8 // V e l o c i t y o f l i g h t

10 K=1.38*10^ -21 // Boltzmann Constant
11
12 // C a l c u l a t i o n s :
13 delE= h*c/lam // Energy d i f f e r e n c e between

two ene rgy s t a t e s N and N0
14
15 //N=N0∗ eˆ−delE /(K∗T)
16 R=%e^(-delE/(K*T)) //R=Rat io o f N and N0 i . e . ( R

=N/N0)
17
18 // ( P r i n t i n g mi s take i n t ex tbook )
19 // i n s t e a d o f e ˆ− .692 , i t has taken e ˆ−69.2
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20
21 printf( ’ The r a t i o o f p o p u l a t i o n o f two ene rgy s t a t e s

i s = %. 8 f \n ’ ,R)
22 printf( ’ ( c a l c u l a t i o n mi s take i n book ) ’ )

Scilab code Exa 4.2 Find number of photons emitted per second

1 // Chapter −4 ,Example 4 2 , Page 4−28
2 clc()

3
4 // Given Data :
5 lam =6328*10^ -10 // Wavelength i n meter
6 P=4.5*10^ -3 // Power i n watt s
7 h=6.63*10^ -34 // Planck ’ s Constant
8 c=3*10^8 // V e l o c i t y o f l i g h t
9

10 // C a l c u l a t i o n s :
11 delE= h*c/lam // Energy d i f f e r e n c e
12 //N∗ delE=P
13 N=P/delE // number o f photons emi t t ed

per second
14
15 printf( ’ Number o f photons emi t t ed per second i s =%. 1

f \n ’ ,N)

Scilab code Exa 4.3 Calculate number of photons in each pulse

1 // Chapter −4 ,Example 4 3 , Page 4−29
2 clc()

3
4 // Given Data :
5 lam =780*10^ -9 // Wavelength o f photon i n

meter
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6 P=20*10^ -3 // Power o f each p u l s e i n
watt s

7 t=10*10^ -9 // Durat ion o f each p u l s e
8 h=6.63*10^ -34 // Planck ’ s Constant
9 c=3*10^8 // V e l o c i t y o f l i g h t

10
11 // C a l c u l a t i o n s :
12 delE= h*c/lam // Energy o f each photon
13 E=P*t // Energy o f each p u l s e
14
15 N=E/delE //Number o f photons i n each

p u l s e
16 printf( ’ Number o f photons i n each p u l s e i s =%. 1 f \n ’

,N)
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Chapter 5

Foundations of Quantum
Mechanics

Scilab code Exa 5.1 Calculate de Broglie wavelength

1 // Chapter −5 ,Example 5 1 , Page 5−23
2 clc()

3
4 // Given Values :
5 m=6.68*10^ -27 // mass o f a lpha p a r t i c l e
6 V=30*10^3 // p o t e n t i a l d i f f e r e n c e
7 e=1.6*10^ -19 // cha rge o f an e l e c t r o n
8 q=2*e // Charge o f a lpha p a r t i c l e
9 h=6.63*10^ -34 // Planck ’ s c o n s t a n t

10
11 // C a l c u l a t i o n s :
12 lam=h/sqrt (2*m*q*V) // de B r o g l i e wave l ength
13 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with a lpha

p a r t i c l e i s =%. 1 6 f m \n ’ ,lam)

Scilab code Exa 5.2 Calculate de Broglie wavelength
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1 // Chapter −5 ,Example 5 2 , Page 5−23
2 clc()

3
4 // Given Values :
5 m=1 // mass o f g i v e n p a r t i c l e i n kg
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 v=1*10^3 // v e l o c i t y o f p a r t i c l e
8
9 // C a l c u l a t i o n s :

10 lam=h/(m*v) // de B r o g l i e wave l ength
11 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with

p a r t i c l e i s =%. 4 0 f m \n \n ’ ,lam)
12 printf( ’ This wave l ength i s too s m a l l f o r any

p r a c t i c a l s i g n i f i c a n c e . ’ )

Scilab code Exa 5.3 Calculate de Broglie wavelength

1 // Chapter −5 ,Example 5 3 , Page 5−24
2 clc()

3
4 // Given Values :
5 m1=40*10^ -3 // mass o f b u l l e t i n kg
6 m2 =9.1*10^ -31 // mass o f e l e c t r o n i n kg
7 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
8 v=1100 // v e l o c i t y o f b u l l e t and

e l e c t r o n
9

10 // C a l c u l a t i o n s :
11 lam1=h/(m1*v) // de B r o g l i e wave l ength
12 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with b u l l e t

i s =%. 3 6 f m \n \n ’ ,lam1)
13
14 lam2=h/(m2*v) // de B r o g l i e wave l ength
15 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with

e l e c t r o n i s =%. 1 0 f m \n \n ’ ,lam2)
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16
17 printf( ’ Wavelength o f b u l l e t i s too s m a l l . Hence i t

can not be measured with he lp o f d i f f r a c t i o n
e f f e c t . ’ )

Scilab code Exa 5.4 Find Glancing angle

1 // Chapter −5 ,Example 5 4 , Page 5−24
2 clc()

3
4 // Given Values :
5 V=100 // p o t e n t i a l d i f f e r e n c e
6 d=2.15*10^ -10 // l a t t i c e s p a c i n g
7
8 // C a l c u l a t i o n s :
9 lam =12.26*10^ -10/( sqrt(V)) // wave l ength

a s s o c i a t e d with e l e c t r o n i n meter
10
11 // u s i n g bragg ’ s law f o r f i r s t o r d e r lam=2d s i n (

t h e t a )
12 theta=asin(lam /(2*d))*180/ %pi // g l a n c i n g a n g l e

i n d e g r e e s
13 printf( ’ G lanc ing a n g l e at which f i r s t r e f l e c t i o n

o c c u r s i s =%. 2 f d e g r e e s \n ’ ,theta)

Scilab code Exa 5.5 Find Energy

1 // Chapter −5 ,Example 5 5 , Page 5−25
2 clc()

3
4 // Given Values :
5 mn =1.674*10^ -27 // mass o f neut ron
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
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7 lam =1*10^ -10 // wave l ength o f neut ron
8
9 // C a l c u l a t i o n s :

10
11 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
12 E1=h^2/(2* mn*lam^2) // Energy o f neut ron i n j o u l e s
13 E=E1 /(1.6*10^ -19) // Energy o f neut ron i n

e l e c t r o n −V o l t s
14
15 printf( ’ Energy o f neut ron i s =%. 3 f eV \n ’ ,E)

Scilab code Exa 5.6 Calculate KE and Braggs angle

1 // Chapter −5 ,Example 5 6 , Page 5−25
2 clc()

3
4 // Given Values :
5 mn =1.67*10^ -27 // mass o f neut ron
6 h=6.6*10^ -34 // Planck ’ s c o n s t a n t
7 lam =3*10^ -10 // wave l ength o f neut ron
8 d=3.036*10^ -10 // l a t t i c e s p a c i n g
9

10 // C a l c u l a t i o n s :
11
12 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
13 E1=h^2/(2* mn*lam^2) // Energy o f neut ron i n j o u l e s
14 E=E1 /(1.6*10^ -19) // Energy o f neut ron i n e l e c t r o n

−V o l t s
15 printf( ’ Energy o f neut ron i s =%. 5 f eV \n \n ’ ,E)
16
17 // u s i n g bragg ’ s law f o r f i r s t o r d e r lam=2d s i n (

t h e t a )
18 theta=asin(lam /(2*d))*180/ %pi // g l a n c i n g a n g l e
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i n d e g r e e s
19 printf( ’ G lanc ing a n g l e at which f i r s t o rde

r e f l e c t i o n o c c u r s i s =%. 0 f d e g r e e s \n ’ ,theta)

Scilab code Exa 5.7 Calculate kinetic energy

1 // Chapter −5 ,Example 5 7 , Page 5−26
2 clc()

3
4 // Given Values :
5 m=9.108*10^ -31 // mass o f e l e c t r o n
6 h=6.625*10^ -34 // Planck ’ s c o n s t a n t
7 lam =5*10^ -7 // wave l ength o f e l e c t r o n
8
9 // C a l c u l a t i o n s :

10
11 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
12 E1=h^2/(2*m*lam^2) // Energy o f e l e c t r o n i n

j o u l e s
13 E=E1 /(1.6*10^ -19) // Energy o f e l e c t r o n i n

e l e c t r o n −V o l t s
14 printf( ’ Energy o f e l e c t r o n i s =%. 9 f eV \n ’ ,E)

Scilab code Exa 5.8 Calculate wavelength energy and momentum

1 // Chapter −5 ,Example 5 8 , Page 5−27
2 clc()

3
4 // Given Values :
5 mn =1.676*10^ -27 // mass o f neut ron
6 me =9.1*10^ -31 // mass o f e l e c t r o n
7 h=6.625*10^ -34 // Planck ’ s c o n s t a n t
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8
9 // C a l c u l a t i o n s :

10 // Part 1 :
11 En1 =0.025 // Energy i n eV o f neut ron
12 En=En1 *(1.6*10^ -19) // Energy i n j o u l e s
13
14 lam1=h/sqrt (2*mn*En) // wave l ength o f a beam o f

neut ron
15 printf( ’ wave l ength o f a beam o f neut ron i s =%. 1 3 f m

\n \n ’ ,lam1)
16
17 // Part 2 :
18 lam2 =2*10^ -10 // wave l ength o f e l e c t r o n

and photon
19
20 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
21 Ee1=h^2/(2* me*lam2 ^2) // Energy o f e l e c t r o n i n

j o u l e s
22 Ee=Ee1 /(1.6*10^ -19) // Energy o f e l e c t r o n i n

e l e c t r o n −V o l t s
23 printf( ’ Energy o f e l e c t r o n i s =%. 3 f eV \n \n ’ ,Ee)
24
25 p1=h/lam2 //momentum o f e l e c t r o n
26 printf( ’ Momentum o f e l e c t r o n i s =%. 2 7 f kg .m/ s \n \n

’ ,p1)
27
28 C=3*10^8 // V e l o c i t y o f l i g h t
29 Ep=h*C/lam2 // Energy o f photon i n j o u l e s
30 printf( ’ Energy o f photon i s =%. 1 9 f J o u l e s \n \n ’ ,Ep

)

31
32 p2=h/lam2 //momentum o f photon
33 printf( ’ Momentum o f photon i s =%. 2 7 f kg .m/ s \n \n ’ ,

p2)
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Scilab code Exa 5.9 Find shortest wavelength

1 // Chapter −5 ,Example 5 9 , Page 5−28
2 clc()

3
4 // Given data :
5 //We have a lpha p a r t i c l e , neutron , proton and e l e c t r o n

.
6
7 //To f i n d : s h o r t e s t wave l ength
8
9 printf( ’We know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength \n \n ’ )
10
11 // Wavelength i s i n v e r s e l y p r o p o r t i o n a l to mass o f

p a r t i c l e f o r c o n s t a n t ene rgy
12 printf( ’ i . e . , Wavelength i s i n v e r s e l y p r o p o r t i o n a l

to mass o f p a r t i c l e f o r c o n s t a n t ene rgy . \n \n ’ )
13
14 printf( ’ We have a lpha p a r t i c l e , neutron , proton and

e l e c t r o n . \n \n ’ )
15
16 //AS , a lpha p a r t i c l e has h i g h e s t mass . Thus i t w i l l

have s h o r t e s t wave l ength .
17 printf( ’ Out o f above , a lpha p a r t i c l e has h i g h e s t

mass . \n \n ’ )
18
19 printf( ’ Hence i t w i l l have s h o r t e s t wave l ength . \n

\n ’ )

Scilab code Exa 5.10 Calculate energies
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1 // Chapter −5 ,Example 5 10 , Page 5−28
2 clc()

3
4 // Given Values :
5 me =9.108*10^ -31 // mass o f e l e c t r o n
6 mp =1.66*10^ -27 // mass o f proton
7 h=6.625*10^ -34 // Planck ’ s c o n s t a n t
8 lam =1*10^ -10 // wave l ength o f e l e c t r o n and

proton
9

10 // C a l c u l a t i o n s :
11
12 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
13 Ee1=h^2/(2* me*lam^2) // Energy o f e l e c t r o n i n

j o u l e s
14 Ee=Ee1 /(1.6*10^ -19) // Energy o f e l e c t r o n i n

e l e c t r o n −V o l t s
15 printf( ’ Energy o f e l e c t r o n i s =%. 2 f eV \n \n ’ ,Ee)
16
17 Ep1=h^2/(2* mp*lam^2) // Energy o f photon i n

j o u l e s
18 Ep=Ep1 /(1.6*10^ -19) // Energy o f photon i n

e l e c t r o n −V o l t s
19 printf( ’ Energy o f photon i s =%. 2 f eV \n \n ’ ,Ep)

Scilab code Exa 5.11 Compare de Broglie wavelengths

1 // Chapter −5 ,Example 5 11 , Page 5−29
2 clc()

3
4 // Given Values :
5 m1=50*10^ -9 // mass o f p a r t i c l e i n kg
6 m2 =9.1*10^ -31 // mass o f e l e c t r o n i n kg
7 h=6.625*10^ -34 // Planck ’ s c o n s t a n t
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8 v1=1 // v e l o c i t y o f p a r t i c l e
9 v2 =3*10^6 // v e l o c i t y 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 lam1=h/(m1*v1)*10^10 // de B r o g l i e wave l ength
13 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with

p a r t i c l e i s =%. 2 0 f Angstrom \n \n ’ ,lam1)
14
15 lam2=h/(m2*v2)*10^10 // de B r o g l i e wave l ength
16 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with

e l e c t r o n i s =%. 3 f Angstrom \n \n ’ ,lam2)
17
18 printf( ’ Wavelength o f e l e c t r o n i s measurab l e . ’ )

Scilab code Exa 5.12 Calculate de Broglie wavelength

1 // Chapter −5 ,Example 5 12 , Page 5−29
2 clc()

3
4 // Given Values :
5 me =9.1*10^ -31 // mass o f e l e c t r o n i n kg
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7
8 // C a l c u l a t i o n s :
9

10 E1 =2*10^3 // Energy i n eV o f e l e c t r o n
11 E=E1 *(1.6*10^ -19) // Energy i n j o u l e s
12
13 lam=h/sqrt (2*me*E) // wave l ength o f e l e c t r o n
14 printf( ’ Wavelength o f e l e c t r o n i s =%. 1 3 f m \n ’ ,lam)

Scilab code Exa 5.13 Calculate momentum and energies
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1 // Chapter −5 ,Example 5 13 , Page 5−30
2 clc()

3
4 // Given Values :
5 me =9.1*10^ -31 // mass o f e l e c t r o n
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 lam =2*10^ -10 // wave l ength o f e l e c t r o n and

photon
8
9 // C a l c u l a t i o n s :

10 p1=h/lam //momentum o f e l e c t r o n
11 printf( ’Momentum o f e l e c t r o n i s =%. 2 7 f kg .m/ s \n \n ’

,p1)

12
13 Ee=p1 ^2/(2* me) // Energy o f e l e c t r o n i n

j o u l e s
14 printf( ’ Energy o f e l e c t r o n i s =%. 2 1 f J o u l e s \n \n ’ ,

Ee)

15
16 p2=h/lam //momentum o f photon
17 printf( ’ Momentum o f photon i s =%. 2 7 f kg .m/ s \n \n ’ ,

p2)

18
19 c=3*10^8 // V e l o c i t y o f l i g h t
20 Ep=h*c/lam // Energy o f photon i n j o u l e s
21 printf( ’ Energy o f photon i s =%. 1 9 f J o u l e s \n \n ’ ,Ep

)

Scilab code Exa 5.14 Compare energies

1 // Chapter −5 ,Example 5 14 , Page 5−31
2 clc()

3
4 // Given Values :
5 m=1.676*10^ -27 // mass o f neut ron
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6 h=6.625*10^ -34 // Planck ’ s c o n s t a n t
7 lam =1*10^ -10 // wave l ength o f neut ron
8
9 // C a l c u l a t i o n s :

10 C=3*10^8 // V e l o c i t y o f l i g h t
11 Ep1=h*C/lam // Energy o f photon i n j o u l e s
12 E1=Ep1 /(1.6*10^ -19) // Energy o f photon i n

e l e c t r o n −V o l t s
13 printf( ’ Energy o f photon i s =%. 2 f eV \n \n ’ ,E1)
14
15 //we know , lam=h/ s q r t (2∗m∗E) // de B r o g l i e

wave l ength
16 En1=h^2/(2*m*lam^2) // Energy o f neut ron i n

j o u l e s
17 E2=En1 /(1.6*10^ -19) // Energy o f neut ron i n

e l e c t r o n −V o l t s
18 printf( ’ Energy o f neut ron i s =%. 3 f eV \n \n ’ ,E2)
19
20 R=E1/E2 // Rat io o f e n e r g i e s o f

pro ton to neut ron
21 printf( ’ Rat io o f e n e r g i e s o f pro ton to neut ron i s =

%. 0 f \n \n ’ ,R)

Scilab code Exa 5.14.1 Find uncertainty in position

1 // Chapter −5 ,Example 5 14 1 , Page 5−36
2 clc()

3
4 // Given Values :
5 v=900 // v e l o c i t y o f e l e c t r o n i n m/ s
6 delv=v*0.001/100 // u n c e r t a i n i t y i n v e l o c i t y
7 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
8 m=9.1*10^ -31 // mass o f an e l e c t r o n
9

10 // C a l c u l a t i o n s :
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11 delp=m*delv // u n c e r t a i n i t y i n the
measured v a l u e s o f momentum

12
13 // u s i n g h e i s e n b e r g ’ s u n c e r t a i n i t y fo rmu la
14 delx=h/(2* %pi*delp) // u n c e r t a i n i t y i n i t s

p o s i t i o n
15 printf( ’ U n c e r t a i n i t y with which p o s i t i o n o f e l e c t r o n

can be l o c a t e d i s >=%. 5 f m \n ’ ,delx)

Scilab code Exa 5.14.2 Calculate de Broglie wavelength

1 // Chapter −5 ,Example 5 14 2 , Page 5−37
2 clc()

3
4 // Given Values :
5 m=1.6*10^ -27 // mass o f pro ton i n kg
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 v=3/20*10^8 // v e l o c i t y o f p a r t i c l e
8
9 // C a l c u l a t i o n s :

10 lam=h/(m*v) // de B r o g l i e wave l ength
11 printf( ’ de B r o g l i e wave l ength a s s o c i a t e d with proton

i s =%. 1 8 f m \n \n ’ ,lam)

Scilab code Exa 5.14.3 Calculate wavelength

1 // Chapter −5 ,Example 5 14 3 , Page 5−37
2 clc()

3
4 // Given Values :
5 m=1.676*10^ -27 // mass o f neut ron
6 h=6.634*10^ -34 // Planck ’ s c o n s t a n t
7
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8 // C a l c u l a t i o n s :
9 E1 =0.025 // Energy i n eV o f neut ron

10 E=E1 *(1.6*10^ -19) // Energy i n j o u l e s
11 //As E=m∗v ˆ2/2
12 v=sqrt (2*E/m) // V e l o c i t y o f neut ron beam
13
14 lam=h/(m*v) // wave l ength o f a beam o f

neut ron
15 printf( ’ wave l ength o f a beam o f neut ron i s =%. 1 3 f m

\n ’ ,lam)

Scilab code Exa 5.14.4 Find percent of uncertainty in momentum

1 // Chapter −5 ,Example 5 14 4 , Page 5−37
2 clc()

3
4 // Given Values :
5 delx =10*10^ -9 // u n c e r t a i n i t y i n p o s i t i o n o f

e l e c t r o n
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 m=9.1*10^ -31 // mass o f an e l e c t r o n
8 E=10^3*1.6*10^ -19 // Energy o f e l e c t r o n i n

j o u l e s
9

10 // C a l c u l a t i o n s :
11 p=sqrt (2*m*E) //momentum o f e l e c t r o n
12 // u s i n g h e i s e n b e r g ’ s u n c e r t a i n i t y fo rmu la
13 delp=h/(2* %pi*delx) // u n c e r t a i n i t y i n the

momentum
14
15 P=delp/p*100 // p e r c e n t a g e o f u n c e r t a i n i t y

i n momentum
16 printf( ’ Pe r c en tage o f u n c e r t a i n i t y i n momentum o f

e l e c t r o n i s =%. 5 f p e r c e n t \n ’ ,P)
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Scilab code Exa 5.15 Calculate KE phase and group velocity

1 // Chapter −5 ,Example 5 15 , Page 5−31
2 clc()

3
4 // Given Values :
5 m=1.676*10^ -27 // mass o f neut ron
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 lam =2*10^ -12 // wave l ength o f neut ron
8 c=3*10^8 // V e l o c i t y o f l i g h t
9

10 // C a l c u l a t i o n s :
11 p=h/lam //momentum o f neut ron
12 KE=p^2/(2*m) // K i n e t i c Energy o f neut ron

i n j o u l e s
13 printf( ’ K i n e t i c Energy o f e l e c t r o n i s =%. 2 1 f J o u l e s

\n \n ’ ,KE)
14
15 // v e l o c i t y o f p a r t i c l e i s same as group v e l o c i t y .

Thus ,
16 vg=p/m // group v e l o c i t y
17 printf( ’ group v e l o c i t y o f neut ron i s =%. 0 f m/ s \n \

n ’ ,vg)
18
19 // us ing , vg∗vp=c ˆ2
20 vp=c^2/vg // phase v e l o c i t y
21 printf( ’ phase v e l o c i t y o f neut ron i s =%. 0 f m/ s \n \

n ’ ,vp)

Scilab code Exa 5.16 Calculate de Broglie wavelength and group and phase
velocity
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1 // Chapter −5 ,Example 5 16 , Page 5−32
2 clc()

3
4 // Given Values :
5 m=1.157*10^ -30 // mass o f p a r t i c l e i n kg
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 c=3*10^8 // V e l o c i t y o f l i g h t
8
9 // C a l c u l a t i o n s :

10 E1=80 // Energy i n eV o f p a r t i c l e
11 E=E1 *(1.6*10^ -19) // Energy i n j o u l e s
12
13 lam=h/sqrt (2*m*E) // wave l ength o f p a r t i c l e
14 printf( ’ Wavelength o f p a r t i c l e i s =%. 1 3 f m \n \n ’ ,

lam)

15
16 //Now ,
17 vg=h/(lam*m) // group v e l o c i t y
18 printf( ’ Group v e l o c i t y o f p a r t i c l e i s =%. 0 f m/ s \n

\n ’ ,vg)
19
20 // us ing , vg∗vp=c ˆ2
21 vp=c^2/vg // phase v e l o c i t y
22 printf( ’ Phase v e l o c i t y o f p a r t i c l e i s =%. 0 f m/ s \n

\n ’ ,vp)

Scilab code Exa 5.17 Find accuracy in position

1 // Chapter −5 ,Example 5 17 , Page 5−33
2 clc()

3
4 // Given Values :
5 v=400 // v e l o c i t y o f e l e c t r o n i n m/ s
6 delv =0.01/100 // u n c e r t a i n i t y i n v e l o c i t y
7 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
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8 m=9.11*10^ -31 // mass o f an e l e c t r o n
9

10 // C a l c u l a t i o n s :
11 p=m*v //momentum o f an e l e c t r o n
12 delp=p*delv // u n c e r t a i n i t y i n the measured

v a l u e s o f momentum
13
14 // u s i n g h e i s e n b e r g ’ s u n c e r t a i n i t y fo rmu la
15 delx=h/(2* %pi*delp) // ac cu racy i n i t s p o s i t i o n
16 printf( ’ Accuracy i n i t s p o s i t i o n i s >=%. 6 f m \n \n ’ ,

delx)

Scilab code Exa 5.18 Calculate minimum uncertainty in velocity

1 // Chapter −5 ,Example 5 18 , Page 5−33
2 clc()

3
4 // Given Values :
5 delx =10^-8 //maximum u n c e r t a i n i t y i n

p o s i t i o n o f e l e c t r o n
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 m=9.1*10^ -31 // mass o f an e l e c t r o n
8
9 // C a l c u l a t i o n s :

10 // u s i n g h e i s e n b e r g ’ s u n c e r t a i n i t y fo rmu la
11 delp=h/(2* %pi*delx) //minimum u n c e r t a i n i t y i n the

measured v a l u e s o f momentum
12
13 delv=delp/m //minimum u n c e r t a i n i t y i n the

v e l o c i t y o f an e l e c t r o n
14 printf( ’Minimum u n c e r t a i n i t y i n the v e l o c i t y o f an

e l e c t r o n i s =%. 0 f m/ s \n \n ’ ,delv)
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Scilab code Exa 5.19 Find minimum space required

1 // Chapter −5 ,Example 5 19 , Page 5−34
2 clc()

3
4 // Given Values :
5 delv =2*10^4 // u n c e r t a i n i t y i n v e l o c i t y
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 m=9.1*10^ -31 // mass o f an e l e c t r o n
8
9 // C a l c u l a t i o n s :

10 delp=m*delv // u n c e r t a i n i t y i n the
measured v a l u e s o f momentum

11
12 // u s i n g h e i s e n b e r g ’ s u n c e r t a i n i t y fo rmu la
13 delx=h/(2* %pi*delp) // ac cu racy i n i t s p o s i t i o n
14 printf( ’Minimum space r e q u i r e d by e l e c t r o n to be

c o n f i n e d i n an atom i s >=%. 1 2 f m \n \n ’ ,delx)

Scilab code Exa 5.20 Find uncertainty in energy

1 // Chapter −5 ,Example 5 20 , Page 5−34
2 clc()

3
4 // Given Values :
5 delt =1.4*10^ -10 // u n c e r t a i n i t y i n t ime spen t

by n u c l e u s i n e x c i t e d s t a t e
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7
8 // C a l c u l a t i o n s :
9

10 // us ing , de lE ∗ d e l t >= h /(2∗%pi )
11 delE1= h/(2* %pi*delt) // u n c e r t a i n i n t y i n i t s

ene rgy i n e x c i t e d s t a t e i n j o u l e s
12 delE=delE1 /(1.6*10^ -19) // u n c e r t a i n i n t y i n i t s
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ene rgy i n e x c i t e d s t a t e i n eV
13 printf( ’ U n c e r t a i n i n t y i n i t s ene rgy i n e x c i t e d s t a t e

i s >=%. 8 f eV \n ’ ,delE)

Scilab code Exa 5.21 Find energies

1 // Chapter −5 ,Example 5 21 , Page 5−35
2 clc()

3
4 // Given Values :
5 a=2*10^ -10 // width o f p o t e n t i a l w e l l i n

m
6 h=6.63*10^ -34 // Planck ’ s c o n s t a n t
7 m=9.1*10^ -31 // mass o f an e l e c t r o n
8
9 // C a l c u l a t i o n s :

10 //we know e q u a t i o n f o r ene rgy o f an e l e c t r o n
11 n0=1

12 E01=n0^2*h^2/(8*m*a^2) // Energy i n ground s t a t e
13 E0=E01 /(1.6*10^ -19) // Energy i n eV
14 printf( ’ Energy o f an e l e c t r o n i n ground s t a t e i s=%. 3

f eV \n \n ’ ,E0)
15
16 n1=2

17 E11=n1^2*h^2/(8*m*a^2) // Energy i n f i r s t e x c i t e d
s t a t e

18 E1=E11 /(1.6*10^ -19) // Energy i n eV
19 printf( ’ Energy o f an e l e c t r o n i n f i r s t e x c i t e d

s t a t e i s=%. 2 f eV \n \n ’ ,E1)
20
21
22 n2=3

23 E21=n2^2*h^2/(8*m*a^2) // Energy i n second e x c i t e d
s t a t e

24 E2=E21 /(1.6*10^ -19) // Energy i n eV
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25 printf( ’ Energy o f an e l e c t r o n i n second e x c i t e d
s t a t e i s=%. 2 f eV \n ’ ,E2)

Scilab code Exa 5.22 calculate probability of finding particle

1
2 // Chapter −5 ,Example 5 22 , Page 5−36
3 clc()

4
5 // Given Values :
6 a=25*10^ -10 // width o f w e l l
7 delx =5*10^ -10 // u n c e r t a i n i t y i n p o s i t i o n

o f p a r t i c l e
8 n=1 // ground s t a t e
9

10 // c a l c u l a t i o n :
11 x1=a/2

12 psi1=sqrt (2/a)*sin(n*%pi/a*x1)

13 P1=(psi1 ^2)*delx // P r o b a b i l i t y o f
f i n d i n g p a r t i c l e at d i s t a n c e o f x1

14 printf( ’ P r o b a b i l i t y o f f i n d i n g p a r t i c l e at a
d i s t a n c e o f x1 i s =%. 2 f \n \n ’ ,P1)

15
16 x2=a/3

17 psi2=sqrt (2/a)*sin(n*%pi/a*x2)

18 P2=(psi2 ^2)*delx // P r o b a b i l i t y o f
f i n d i n g p a r t i c l e at d i s t a n c e o f x2

19 printf( ’ P r o b a b i l i t y o f f i n d i n g p a r t i c l e at a
d i s t a n c e o f x2 i s =%. 2 f \n ’ ,P2)

20 printf( ’ ( There i s p r i n t mi s take i n book ) . \n \n ’ )
21
22 x3=a

23 psi3=sqrt (2/a)*sin(n*%pi/a*x3)

24 P3=(psi3 ^2)*delx // P r o b a b i l i t y o f
f i n d i n g p a r t i c l e at d i s t a n c e o f x3
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25 printf( ’ P r o b a b i l i t y o f f i n d i n g p a r t i c l e at a
d i s t a n c e o f x3 i s =%. 2 f \n ’ ,P3)
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Chapter 6

Magnetic Materials and
Circuits

Scilab code Exa 6.1 Find flux density and Relative permeability

1 // Chapter −6 ,Example 6 1 , Page 6−26
2 clc()

3
4 // Given Values :
5 H=198 // Magnet i z ing Force i n Ampere

per meter
6 M=2300 // Mag ne t i z a t i on i n Ampere per

meter
7 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
8
9 // C a l c u l a t i o n s :

10 //H=(B/u0 )−M
11 B=u0*(H+M) // Flux Dens i ty
12 ur=B/(u0*H) // R e l a t i v e P e r m e a b i l i t y
13
14 printf( ’ Cor r e spond ing Flux Dens i ty i s =%. 5 f Wb/mˆ2 \

n \n ’ ,B)
15 printf( ’ R e l a t i v e P e r m e a b i l i t y i s =%. 2 f \n ’ ,ur)
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Scilab code Exa 6.2 Find relative permeability

1 // Chapter −6 ,Example 6 2 , Page 6−26
2 clc()

3
4 // Given Values :
5 x=3.7*10^ -3 // S u s c e p t i b i l i t y at T=300 K
6 T=300 // Temperature i n k e l v i n
7 T1=250 // Temperature i n k e l v i n
8 T2=600 // Temperature i n k e l v i n
9

10 // C a l c u l a t i o n s :
11 C=x*T // Curie ’ s law
12 ur1=C/T1 // R e l a t i v e p e r m e a b i l i t y at 250

K
13 ur2=C/T2 // R e l a t i v e p e r m e a b i l i t y at 600

K
14
15 printf( ’ R e l a t i v e P e r m e a b i l i t y at 250 K i s =%. 6 f \n \

n ’ ,ur1)
16 printf( ’ R e l a t i v e P e r m e a b i l i t y at 600 K i s =%. 6 f \n ’

,ur2)

Scilab code Exa 6.3 Calculate temperature

1 // Chapter −6 ,Example 6 3 , Page 6−27
2 clc()

3
4 // Given Values :
5 u=0.8*10^ -23 // Magnet ic d i p o l e moment o f an

atom i n paramagnet i c gas i n J/T
6 B=0.8 // Magnet ic f i e l d i n t e s l a
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7 K=1.38*10^ -23 // Boltzmann c o n s t a n t
8
9 //To f i n d Temperature at which Average therma l

ene rgy i s e q u a l to Magnet ic ene rgy
10 // i . e . uB=3KT/2
11 T=2*u*B/(3*K) // Requ i red t empera tu r e
12
13 printf( ’ Requ i red t empera tu re i s =%. 3 f Ke lv in \n ’ ,T)

Scilab code Exa 6.4 Calculate Magnetization

1 // Chapter −6 ,Example 6 4 , Page 6−27
2 clc()

3
4 // Given Values :
5 T=27+273 // Temperature i n k e l v i n
6 B=0.5 // Magnet ic f i e l d i n t e s l a
7 C=2*10^ -3 // Curie ’ s Constant
8 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
9

10 // C=u0∗M∗T/B ( Curie ’ s law )
11 M=C*B/(u0*T) // Mag ne t i z a t i on o f m a t e r i a l a t 300

K
12
13 printf( ’ M agn e t i z a t i on o f m a t e r i a l a t 300 K i s =%. 2 f

A/m \n ’ ,M)

Scilab code Exa 6.5 Calculate horizontal component of B

1 // Chapter −6 ,Example 6 5 , Page 6−27
2 clc()

3
4 // Given Values :
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5 B=10.9*10^ -5 // H o r i z o n t a l component o f B
i n wb/mˆ2

6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n f r e e space
7
8 H=B/u0 // H o r i z o n t a l component o f

magnet i c f i e l d
9 printf( ’ H o r i z o n t a l component o f magnet i c f i e l d i s =%

. 1 f Ampere/ meter \n ’ ,H)
10 printf( ’ ( P r i n t mi s take i n u n i t i n book ) ’ )

Scilab code Exa 6.6 Calculate current

1 // Chapter −6 ,Example 6 6 , Page 6−28
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=900 // R e l a t i v e p e r m e a b i l i t y o f medium
7 l=2 // l e n g t h i n meter
8 A=60*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g

i n mˆ2
9 phi =5.9*10^ -3 // f l u x i n weber

10 n=700 //Number o f t u r n s
11
12 // C a l c u l a t i o n s :
13 //We know , ph i=B∗A
14 B=phi/A // Flux d e n s i t y
15 //But , B=u∗H
16 H=B/(u0*ur) // Magnet ic f i e l d s t r e n g t h
17
18 I=H*l/n // Requ i red c u r r e n t
19 printf( ’ Current r e q u i r e d to produce g i v e n f l u x i s =%

. 2 f Ampere \n ’ ,I)
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Scilab code Exa 6.7 Calculate current

1 // Chapter −6 ,Example 6 7 , Page 6−28
2 clc()

3
4 // Given Values :
5
6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
7 ur=900 // R e l a t i v e p e r m e a b i l i t y o f medium
8 r=25*10^ -2 // r a d i u s o f r i n g
9 A=25*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g

i n mˆ2
10 Ag=1*10^ -3 // Air gap
11 phi =2.7*10^ -3 // f l u x i n weber
12 N=400 //Number o f t u r n s
13
14 // C a l c u l a t i o n s :
15 //We know , ph i=B∗A
16 B=phi/A // Flux d e n s i t y
17 //But , B=u∗H
18 H=B/(u0*ur) // Magnet ic f i e l d s t r e n g t h
19 L=H*2*%pi*r+(B*Ag/u0) // Tota l amp t u r n s r e q u i r e d (

i r o n+a i r )
20 I=L/N // Requ i red c u r r e n t
21
22 printf( ’ Current r e q u i r e d to produce g i v e n f l u x i s =%

. 2 f Ampere \n ’ ,I)

Scilab code Exa 6.8 Calculate permeablity and susceptibility

1 // Chapter −6 ,Example 6 8 , Page 6−29
2 clc()
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3
4 // Given Values :
5
6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
7 A=0.2*10^ -4 // C r o s s s s e c t i o n a l a r ea o f i r o n

bar i n mˆ2
8 H=1600 // m a g n e t i s i n g f i e l d i n A/m
9 phi =2.4*10^ -5 // Magnet ic f l u x i n weber

10
11
12 // C a l c u l a t i o n s :
13 //We know , ph i=B∗A
14 B=phi/A // Flux d e n s i t y
15 u=B/H // magnet i c p e r m e a b i l i t y
16 ur=u/u0 // r e l a t i v e p e r m e a b i l i t y
17 xm=ur -1 // s u s c e p t i b i l i t y o f the i r o n bar
18
19 printf( ’ magnet i c p e r m e a b i l i t y o f i r o n bar i s =%. 6 f N

/(Aˆ2) \n \n ’ ,u)
20 printf( ’ s u s c e p t i b i l i t y o f the i r o n bar i s =%. 2 f \n ’

,xm)

Scilab code Exa 6.9 Calculate permeability and susceptibility

1 // Chapter −6 ,Example 6 9 , Page 6−29
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 xm =948*10^ -11 // s u s c e p t i b i l i t y o f the i r o n

bar
7
8 // C a l c u l a t i o n s :
9 ur=1+xm // r e l a t i v e p e r m e a b i l i t y

10 u=u0*ur // p e r m e a b i l i t y o f medium

96



11
12 printf( ’ R e l a t i v e P e r m e a b i l i t y o f medium i s =%. 8 f \n

\n ’ ,ur)
13 printf( ’ P e r m e a b i l i t y o f medium i s =%. 9 f H/m \n ’ ,u)

Scilab code Exa 6.10 Calculate relative permeability

1 // Chapter −6 ,Example 6 10 , Page 6−30
2 clc()

3
4 // Given Values :
5 B=2.5 // Magnet ic f i e l d i n t e s l a
6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n f r e e space
7 i0=0.7 // c u r r e n t i n the c o r e
8 ri=11*10^ -2 // i n n e r r a d i i o f c o r e
9 ro=12*10^ -2 // o u t e r r a d i i o f c o r e

10
11 // C a l c u l a t i o n s :
12 r=(ri+ro)/2 // Average r a d i i o f c o r e
13 n=3000/(2* %pi*r) //Number o f t u r n s
14
15 //We know , B=u0∗ur ∗n∗ i 0 . Thus ,
16 ur=B/(u0*n*i0)

17
18 printf( ’ R e l a t i v e P e r m e a b i l i t y o f medium i s =%. 2 f \n ’

,ur)

Scilab code Exa 6.11 Calculate relative permeability

1 // Chapter −6 ,Example 6 11 , Page 6−31
2 clc()

3
4 // Given Values :
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5 B=1.0 // Flux d e n s i t y i n t e s l a
6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n f r e e space
7 i=2.0 // c u r r e n t i n the c o r e
8 n=10*100 //n=N/ l i . e . t u r n s per meter
9

10 // C a l c u l a t i o n s :
11 H=n*i // Magne t i s i ng f o r c e produced i n

w i r e
12 printf( ’ Magne t i s i ng f o r c e produced i n w i r e i s =%. 2 f

Amp−turn / meter \n \n ’ ,H)
13
14 //We know that , B=u0 (H+I ) . Thus ,
15 I=B/u0-H // M a g n e t i s a t i o n o f m a t e r i a l
16 printf( ’ M a g n e t i s a t i o n o f m a t e r i a l i s =%. 2 f Amp−turn

/ meter \n \n ’ ,I)
17
18 //u=B/H, i . e . ur ∗u0=B/H.
19 ur=B/(u0*H) // R e l a t i v e p e r m e a b i l i t y o f c o r e
20 printf( ’ R e l a t i v e P e r m e a b i l i t y o f c o r e i s =%. 1 f \n ’ ,

ur)

Scilab code Exa 6.12 Calculate energy loss

1 // Chapter −6 ,Example 6 12 , Page 6−31
2 clc()

3
4 // Given Values :
5 M=40 // Mass o f an i r o n c o r e
6 D=7.5*10^3 // Dens i ty o f i r o n
7 f=100 // Frequency
8 A=3800*10^ -1 // Loss due to Area o f h y s t e r i s i s

l o op i n J/mˆ3
9

10 // C a l c u l a t i o n s :
11 V=M/D // Volume o f i r o n c o r e
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12 L1=A*V // Loss o f ene rgy i n c o r e per c y c l e
13 printf( ’ Loss o f ene rgy i n c o r e per c y c l e s i s =%. 2 f

J o u l e s \n \n ’ ,L1)
14
15 N=f*60 //Number o f c y c l e s per minute
16 L=L1*N // Loss o f ene rgy per minute
17
18 printf( ’ Loss o f ene rgy per minute i s =%. 1 f J o u l e s \

n ’ ,L)

Scilab code Exa 6.13 Calculate flux density and permeability

1 // Chapter −6 ,Example 6 13 , Page 6−32
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 l=30*10^ -2 // l e n g t h i n meter
7 A=1*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g

i n mˆ2
8 phi =2*10^ -6 // f l u x i n weber
9 N=300 //Number o f t u r n s

10 I=0.032 // Current i n wind ing
11
12 // C a l c u l a t i o n s :
13 // ( i ) :
14 B=phi/A // Flux d e n s i t y
15 printf( ’ i ) Flux Dens i ty i n the r i n g i s =%. 2 f Wb/mˆ2 \

n \n ’ ,B)
16
17 // ( i i ) :
18 H=N*I/l // Magnet ic i n t e n s i t y
19 printf( ’ i i ) Magnet ic i n t e n s i t y i s =%. 0 f Amp−turn /

meter \n \n ’ ,H)
20

99



21 // ( i i i ) :
22 u=B/H // P e r m e a b i l i t y o f r i n g
23 printf( ’ i i i ) P e r m e a b i l i t y o f r i n g i s =%. 6 f Wb/A−m \n

\n ’ ,u)
24 ur=u/u0 // R e l a t i v e p e r m e a b i l i t y o f r i n g
25 printf( ’ R e l a t i v e P e r m e a b i l i t y o f r i n g i s =%. 1 f \n \

n ’ ,ur)
26
27 // ( i v ) :
28 xm=ur -1 // s u s c e p t i b i l i t y o f the r i n g
29 printf( ’ i v ) Magnet ic s u s c e p t i b i l i t y o f the r i n g i s =

%. 2 f \n \n ’ ,xm)

Scilab code Exa 6.14 Calculate loss of energy

1 // Chapter −6 ,Example 6 14 , Page 6−32
2 clc()

3
4 // Given Values :
5 M=12*10^3 // Mass o f an i r o n c o r e i n grams
6 D=7.5 // Dens i ty o f i r o n i n gm/ cc
7 f=50 // Frequency
8 A=3000 // Loss due to Area o f h y s t e r i s i s

l o op i n e r g s /cmˆ3
9

10 // C a l c u l a t i o n s :
11 V=M/D // Volume o f i r o n c o r e
12 L1=A*V // Loss o f ene rgy i n c o r e per c y c l e
13
14 L=L1*f*3600 // Loss o f ene rgy per hour
15
16 printf( ’ Loss o f ene rgy per hour i s =%. 0 f Erg \n ’ ,L)
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Scilab code Exa 6.15 Calculate hysteresis power loss

1 // Chapter −6 ,Example 6 15 , Page 6−33
2 clc()

3
4 // Given Values :
5 A=0.5*10^3 // Area o f B−H loop i n J o u l e s

per mˆ3
6 V=10^ -3 // Volume o f spec imen i n mˆ3
7 n=50 // Frequency o f a . c .
8
9 // C a l c u l a t i o n s :

10 H=n*V*A // H y s t e r e s i s power l o s s
11
12 printf( ’ H y s t e r e s i s power l o s s i s =%. 0 f Watt \n ’ ,H)

Scilab code Exa 6.16 Find magnetic moment

1 // Chapter −6 ,Example 6 16 , Page 6−3
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=1000 // R e l a t i v e p e r m e a b i l i t y o f medium
7 V=10^ -4 // Volume o f i r o n rod i n mˆ3
8 n=500 //Number o f t u r n s per meter
9 i=0.5 // Current i n w ind ing s o f s o l e n o i d

i n Amperes
10
11 // C a l c u l a t i o n s :
12 //We know I =(ur−1)H
13 // and H=n i , hence
14 I=(ur -1)*n*i // I n t e n s i t y o f m a g n e t i s a t i o n
15 M=I*V // Magnet ic moment
16
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17 printf( ’ Magnet ic moment o f the rod i s =%. 0 f A−mˆ2 \n
’ ,M)

Scilab code Exa 6.17 Find flux density and magnetic intensity

1 // Chapter −6 ,Example 6 17 , Page 6−34
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=600 // R e l a t i v e p e r m e a b i l i t y o f i r o n
7 d=12*10^ -2 //mean d iamete r o f r i n g i n m
8 N=500 //Number o f t u r n s
9 i=0.3 // Current i n w ind ing s o f s o l e n o i d

i n Amperes
10
11 // C a l c u l a t i o n s :
12 r=d/2 // Radius o f r i n g
13
14 B=u0*ur*N*i/(2* %pi*r) // Flux d e n s i t y i n the c o r e
15 printf( ’ Flux d e n s i t y i n the c o r e i s =%. 1 f Wb/mˆ2 \n \

n ’ ,B)
16
17 H=B/(u0*ur) // Magnet ic i n t e n s i t y
18 printf( ’ Magnet ic i n t e n s i t y i s =%. 1 f Amp−t u r n s /m \n

\n ’ ,H)
19
20 //We know that , B=u0 (H+I )
21 I1=(B-u0*H)/u0 // m a g n e t i s a t i o n
22 I2=u0*I1 // E l e c t r o n i c c u r r e n t l oop
23
24 I=I2/B*100 // Pe r c en tage f l u x d e n s i t y

due to e l e c t r o n i u c l oop c u r r e n t s
25 printf( ’ Pe r c en tage f l u x d e n s i t y due to e l e c t r o n i u c

l oop c u r r e n t s i s =%. 2 f p e r c e n t \n \n ’ ,I)
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Scilab code Exa 6.18 Calculate current

1 // Chapter −6 ,Example 6 18 , Page 6−35
2 clc()

3
4 // Given Values :
5
6 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
7 ur=900 // R e l a t i v e p e r m e a b i l i t y o f i r o n

r i n g
8 d=40*10^ -2 // d iamete r o f r i n g
9 l=5*10^ -3 // a i r gap i n the r i n g

10 A=5.8*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g
i n mˆ2

11 phi =1.5*10^ -4 // f l u x i n weber
12 N=600 //Number o f t u r n s
13
14 // C a l c u l a t i o n s :
15 r=d/2 // Radius o f r i n g
16
17 //We know , ph i=B∗A
18 B=phi/A // Flux d e n s i t y
19
20 //But , B=u∗H
21 H=B/(u0*ur) // Magnet ic f i e l d s t r e n g t h
22
23 m1=H*ur*l //amp−t u r n s i n a i r gap
24 m2=H*2*%pi*r //amp−t u r n s by r i n g
25 m=m1+m2 // t o t a l mmf(amp−t u r n s ) r e q u i r e d
26
27 I=m/N // Requ i red c u r r e n t
28 printf( ’ Current r e q u i r e d to produce g i v e n f l u x i s =%

. 2 f Amperes \n ’ ,I)
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Scilab code Exa 6.18.1 Find magnetic flux density

1 // Chapter −6 ,Example 6 18 1 , Page 6−38
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 X= -0.5*10^ -5 // Magnet ic s u s c e p t i b i l i t y o f

s i l i c o n
7 H=9.9*10^4 // Magnet ic f i e l d i n t e n s i t y
8
9 // C a l c u l a t i o n s :

10
11 //As , X=I /H. thus ,
12 I=X*H // i n t e n s i t y o f m a g n e t i s a t i o n
13 printf( ’ I n t e n s i t y o f m a g n e t i s a t i o n i s =%. 3 f \n \n ’ ,I

)

14
15 B=u0*(H+I) // Magnet ic f l u x d e n s i t y
16 printf( ’ Magnet ic f l u x d e n s i t y i s =%. 3 f Wb per mˆ2 \

n ’ ,B)

Scilab code Exa 6.18.2 Determine reluctance and current

1 // Chapter −6 ,Example 6 18 2 , Page 6−38
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=380 // R e l a t i v e p e r m e a b i l i t y
7 d=20*10^ -2 // d iamete r o f s o l e n o i d i n m
8 r=d/2 // r a d i u s o f r i n g i n m
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9 A=5*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g
i n mˆ2

10 phi =2*10^ -3 // f l u x i n weber
11 N=200 //Number o f t u r n s
12
13 // C a l c u l a t i o n s :
14 l=%pi*d // a i r gap i n the r i n g
15 S=(l/(u0*ur*A)) // Re luc tance o f i r o n r i n g
16 printf( ’ Re lu c tance o f i r o n r i n g i s =%. 2 f Amp−turn

per Wb \n \n ’ ,S)
17
18 //ohm ’ s law f o r magnet i c c i r c u i t i s ph i=N∗ I /S . thus

,
19 I=S*phi/N // r e q u i r e d c u r r e n t
20 printf( ’ Current r e q u i r e d to o b t a i n g i v e n magnet i c

f l u x i s =%. 2 f Amperes \n ’ ,I)

Scilab code Exa 6.18.3 Calculate mmf reluctance B and H

1 // Chapter −6 ,Example 6 18 3 , Page 6−39
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=1 // R e l a t i v e p e r m e a b i l i t y o f a i r
7 r=15*10^ -2 // r a d i u s o f r i n g i n m
8 A=6*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g

i n mˆ2
9 I=4 // C o i l c u r r e n t i n amp

10 N=500 //Number o f t u r n s
11
12 // C a l c u l a t i o n s :
13 m=N*I //MMF o f c o i l
14 printf( ’MMF o f c o i l i s =%. 0 f Amp−turn \n \n ’ ,m)
15
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16 l=2*%pi*r // a i r gap
17 R=(l/(u0*ur*A)) // Re luc tance o f i r o n r i n g
18 printf( ’ Re lu c tance o f i r o n r i n g i s =%. 0 f Amp−turn

per Wb \n \n ’ ,R)
19
20 phi=m/R // Magnet ic f l u x
21 printf( ’ Magnet ic f l u x i s =%. 7 f Weber \n \n ’ ,phi)
22
23 B=phi/A // Magnet ic Flux d e n s i t y
24 printf( ’ Magnet ic f l u x d e n s i t y i s =%. 6 f Weber per m

ˆ2 \n \n ’ ,B)
25
26 H=B/(u0*ur) // Magnet ic f i e l d i n t e n s i t y
27 printf( ’ Magnet ic f i e l d i n t e n s i t y i s =%. 0 f Amperes

per m \n \n ’ ,H)

Scilab code Exa 6.19 Calculate reluctance and mmf

1 // Chapter −6 ,Example 6 19 , Page 6−36
2 clc()

3
4 // Given Values :
5 u0=4*%pi *10^ -7 // P e r m e a b i l i t y i n vacuum
6 ur=6*10^ -3 // R e l a t i v e p e r m e a b i l i t y o f i r o n
7 r=0.5 // r a d i u s o f r i n g i n m
8 l=1*10^ -2 // a i r gap i n the r i n g
9 A=5*10^ -4 // C r o s s s s e c t i o n a l a r ea o f r i n g

i n mˆ2
10 i=5 // c u r r e n t i n ampere
11 N=900 //Number o f t u r n s
12
13 // C a l c u l a t i o n s :
14 S=(l/(u0*A))+((2* %pi*r-l)/ur*A) // Re luc tance o f

i r o n
15 printf( ’ Re lu c tance o f i r o n i s =%. 2 f Amp−turn per Wb
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\n \n ’ ,S)
16
17 m=N*i //mmf produced
18 printf( ’ mmf produced i s =%. 2 f Amp−turn \n ’ ,m)

Scilab code Exa 6.20 Calculate current

1 // Chapter −6 ,Example 6 20 , Page 6−36
2 clc()

3
4 // Given Values :
5 H=5*10^3 // c o e r c i v i t y o f bar magnet i n amp

/m
6 l=10*10^ -2 // l e n g t h o f s o l e n o i d i n m
7 N=50 //No o f t u r n s
8
9 // C a l c u l a t i o n s :

10
11 //We know that , H=NI/ l , hence
12 I=l*H/N // c u r r e n t through s o l e n o i d
13
14 printf( ’ Current through s o l e n o i d i s =%. 0 f Amperes \n

’ ,I)

Scilab code Exa 6.21 Find magnetic moment

1 // Chapter −6 ,Example 6 21 , Page 6−36
2 clc()

3
4 // Given Values :
5 ur=1200 // R e l a t i v e p e r m e a b i l i t y o f medium
6 V=10^ -3 // volume o f i r o n rod
7 N=5*10^2 // no o f t u r n s per m
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8 i=0.5 // c u r r e n t through s o l e n o i d i n amp
9

10 // C a l c u l a t i o n s :
11 x=ur -1 // s u s c e p t i b i l i t y o f the r i n g
12 H=N*i // M a g n e t i s i s n g f i e l d
13
14 //We know , x=I /H
15 I=x*H // m a g n e t i s a t i o n
16
17 // Also , I=M/V , thus
18 M=I*V // magnet i c moment
19 printf( ’ Magnet ic moment i s =%. 2 f Amp−turn−mˆ2 \n ’ ,M)

Scilab code Exa 6.22 Find magnetic moment

1 // Chapter −6 ,Example 6 22 , Page 6−37
2 clc()

3
4 // Given Values :
5 ur=100 // R e l a t i v e p e r m e a b i l i t y o f medium
6 l=0.2 // l e n g t h o f i r o n rod
7 d=10*10^ -3 // d iamete r o f s o l e n o i d i n m
8 N=300 // no o f t u r n s per m
9 i=0.5 // c u r r e n t through s o l e n o i d i n amp

10 r=d/2 // r a d i u s o f s o l e n o i d
11
12 // C a l c u l a t i o n s :
13 x=ur -1 // s u s c e p t i b i l i t y o f the r i n g
14 H=N*i // M a g n e t i s i s n g f i e l d
15
16 //We know , x=I /H
17 I=x*H // m a g n e t i s a t i o n
18
19 V=%pi*(r^2)*l // volume o f i r o n rod
20
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21 // Also , I=M/V , thus
22 M=I*V // magnet i c moment
23 printf( ’ Magnet ic moment i s =%. 4 f Amp−turn−mˆ2 \n ’ ,M)

Scilab code Exa 6.23 Find magnetizing current

1 // Chapter −6 ,Example 6 23 , Page 6−38
2 clc()

3
4 // Given Values :
5 l=1.2 // l e n g t h o f c i r c u i t i n meter
6 u=7.3*10^ -3 // p e r m e a b i l i t y o f s i l i c o n s h e e t
7 A=100 // c r o s s s e c t i o n a l a r ea i n cmˆ2
8 N=150 //No o f t u r n s
9 B=0.3 // magmetic f i e l d i n Wb/mˆ2

10
11 // C a l c u l a t i o n s :
12
13 //We know , B=u∗H
14 H=B/u // Magnet ic f i e l d s t r e n g t h
15
16 m=H*l //amp−t u r n s i n a i r gap
17
18 I1=m/N // Requ i red c u r r e n t
19 printf( ’ Current r e q u i r e d to o b t a i n g i v e n magnet i c

f i e l d i s =%. 3 f Amperes \n \n ’ ,I1)
20
21 I=I1/A // Requ i red c u r r e n t per u n i t a r ea
22 printf( ’ Current r e q u i r e d per u n i t a r ea to o b t a i n

g i v e n magnet i c f i e l d i s =%. 6 f Amperes \n ’ ,I)
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