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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

Acoustics

Scilab code Exa 1.1 To calculate the intensity

1 clc();

2 clear;

3 //To c a l c u l a t e i n t e n s i t y o f sound
4
5 p=50; // sound waves with output

power i n W
6 r=4; // D i s t a n c e i n m
7 I=p/(4* %pi*r^2) // I n t e n s i t y i n W/mˆ2
8 printf(” I n t e n s i t y o f sound at a d i s t a n c e o f 4m from

the s o u r c e i s %f W/mˆ2 ”,I);

Scilab code Exa 1.2 distance at which sound reduces to a level

1 clc();

2 clear;

3 //To de t e rmine the d i s t a n c e when i n t e n s i t y or power
o f s o u r c e o f sound changes

4 // Io =10ˆ−12; // I n i t i a l i n t e n s i t y o f
sound
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5 //d=50; //d=number o f d e c i b e l s
g i v e n by 10 l o g ( Io / I1 )

6 // T h e r e f o r e I1 =10ˆ5 Io =10ˆ−7W/mˆ2
7 I1=10^( -7);

8 P=70; // Output power i n W
9 r=sqrt(P/(4*( %pi)*I1)) // d i s t a n c e i n m

10 printf(”The d i s t a n c e at which sound r e d u c e s to a
l e v e l o f 50dB i s %f m”,r);

Scilab code Exa 1.3 Determination of total absorption in hall

1 clc();

2 clear;

3 //To f i n d the t o t a l a b s o r p t i o n i n the h a l l
4 v=8000; // volume o f the h a l l
5 T=1.5; // R e v e r b e r a t i o n t ime i n s e c o n d s
6 A=(0.161*v)/T // Tota l a b s o r p t i o n t ime i n mˆ2

s a b i n e
7 printf(”The t o t a l r e v e r b e r a t i o n i n the h a l l i f

r e v e r b e r a t i o n t ime i s 1 . 5 s i s %f mˆ2 s a b i n e ”,A);

Scilab code Exa 1.4 average absorption coefficients of surface

1 clc();

2 clear;

3 //To de t e rmine the ave rage a b s o r p t i o n c o e f f i c i e n t s
o f s u r f a c e s

4 l=25; // l e n g t h o f the h a l l
i n m

5 b=20; // breadth o f the h a l l
i n m

6 h=10; // h e i g h t o f the h a l l i n
m
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7 V=l*b*h; // Volume o f the h a l l
8 T=4; // R e v e r b e r a t i o n t ime i n

s
9 A=(0.161*V)/T ; // Tota l a b s o r p t i o n t ime

i n mˆ2 s a b i n e
10 b=A/(2*((l*b)+(b*h)+(l*h))) //b i s a b s o r p t i o n co−

e f f i c i e n t
11 printf(”The ave rage a b s o r p t i o n co− e f f i c i e n t s o f

s u r f a c e s i s %f”,b);

Scilab code Exa 1.5 determination of frequency of ultrasonic sound waves

1 clc();

2 clear;

3 //To de t e rmine the f r e q u e n c y o f u l t r a s o n i c waves
4 Y=77*(10^10); // Youngs

modulus f o r qu a r t z i n dyne /cmˆ2
5 rho =2.6; //

d e n s i t y o f q u a r t z i n g/cmˆ3
6 t=0.4; //

t h i c k n e s s i n cm
7 f=((1/(2*t))*sqrt(Y/rho))*10^-3 //

f r e q u e n c y
8 printf(”The f r e q u e n c y o f u l t r a s o n i c waves produced

when a q u a r t z p l a t e o f t h i c k n e s s 4mm i s used i s
%d kHz”,f);

Scilab code Exa 1.6 To determine the thickness of crystal

1 clc();

2 clear;

3 //To de t e rmine the t h i c k n e s s o f a c r y s t a l to produce
u l t r a s o n i c waves
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4 Y=81*(10^10); //Young ’ s
modulus f o r barium t i t a n a t e i n dynes /cmˆ2

5 rho =5.51; // d e n s i t y
o f barium t i t a n a t e i n g/cmˆ3

6 f=900; // f r e q u e n c y
o f u l t r a s o n i c waves i n kHZ

7 t=((1/(2*f))*sqrt(Y/rho))*10^-2 // t h i c k n e s s
o f c r y s t a l

8 printf(”The t h i c k n e s s o f the c r y s t a l to produce
u l t r a s o n i c waves o f f r e q u e n c y 900kHZ i s %f mm”,t)
;

Scilab code Exa 1.7 To calculate the output power

1 clc();

2 clear;//To c a l c u l a t e the output power o f the sound
s o u r c e

3 r=3; // d i s t a n c e i n m
4 I=0.86; // I n t e n s i t y o f sound

s o u r c e i n W/mˆ2
5 P=4*( %pi)*r^2*I // Power o f the sound

s o u r c e
6 printf(”The output power o f the sound s o u r c e o f

i n t e n s i t y 0 . 8 6 W/mˆ2 at a d i s t a n c e o f 3m i s %f W”
,P);

Scilab code Exa 1.8 To calculate the output power

1 clc();

2 clear;

3 //To de t e rmine the output power o f the sound s o u r c e
4 d=60; //Number o f d e c i b e l s g i v e n

by 10∗ l o g ( I / I0 )
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5 I0=10^ -12; // I n i t i a l i n t e n s i t y o f
sound

6 I=10^ -6; // s i n c e 10 l o g ( I / I0 ) =60
7 r=200; // d i s t a n c e i n m
8 P=4*( %pi)*r^2*I

9 printf(”The output power o f the sound s o u r c e at a
d i s t a n c e o f 200m a f t e r the i n t e n s i t y r e d u c e s to a

l e v e l o f 60dB i s %f W”,P);

Scilab code Exa 1.9 To determine reverberation time

1 clc();

2 clear;

3 //To c a l c u l a t e the r e v e r b e r a t i o n t ime
4 V=9250; // volume o f the h a l l

i n mˆ3
5 A=900; // Tota l a b s o r p t i o n i n

mˆ2 s a b i n e
6 T=(0.161*V)/A // R e v e r b e r a t i o n t ime

i n s
7 printf(”The r e v e r b e r a t i o n t ime i n a h a l l o f 9250mˆ3

and t o t a l a b s o r p t i o n 900 mˆ2 s a b i n e i s %f s ”,T);

Scilab code Exa 1.10 To determine the thickness of crystal

1 clc();

2 clear;

3 //To de t e rmine the t h i c k n e s s o f the c r y s t a l
4 f1=400; // I n i t i a l f r e q u e n c y

i n kHZ
5 f2=500; //New f r e q u e n c y
6 t1=3; // i n i t i a l t h i c k n e s s

o f the c r y s t a l
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7 t2=(f1*t1)/f2 // r e q u i r e d t h i c k n e s s
8 printf(”The r e q u i r e d t h i c k n e s s o f the c r y s t a l i s %f

mm”,t2 );

Scilab code Exa 1.11 ratio of new to old frquencies

1 clc();

2 clear;

3 // Determin ing the r a t i o o f new to o l d f r e q u e n c i e s
4 t1=2; // I n i t i a l t h i c k n e s s i n mm
5 t2=2.8; //New t h i c k n e s s i n mm
6 F=t1/t2 // r a t i o o f new to o ld

f r e q u e n c i e s i . e f 2 / f 1
7 printf(”The r a t i o o f new to o ld f r e q u e n c i e s i s %f”,F

);
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Chapter 2

Crystal structures

Scilab code Exa 2.1 To determine lattice parameter

1 clc();

2 clear;

3 //To de t e rmine the l a t t i c e parameter
4 d=6.5*10^3; // d e n s i t y o f s i l v e r

bromide i n Kg/mˆ3
5 m=187.8; // m o l e c u l a r we ight o f

s i l v e r bromide
6 M=(4*m)/(6.022*10^26); // mass o f i o n i n u n i t

c e l l i n kg . There a r e 4 m o l e c u l e s per u n i t c e l l a s
i t i s a f c c d i a t o m i c s t r u c t u r e

7 //d=mass o f i o n s i n u n i t c e l l / volume o f u n i t c e l l
8 // 6 .5∗10ˆ3=(1 .25∗10ˆ −24) /a ˆ3
9 a=((M/d)^(1/3))*10^10 // l a t t i c e parameter

10 printf(”The l a t t i c e parameter i s %f A”,a);

Scilab code Exa 2.2 free volume per unit cell

1 clc();
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2 clear;

3 //To de t e rmine the f r e e volume per u n i t c e l l
4 r=2.3; // atomic

r a d i u s
5 a=(4*r)/sqrt (3);

6 fv=((a)^3 -(2*(4/3)*%pi*r^3))*10^ -30 // f r e e volume
i n mˆ3

7 printf(”The f r e e volume per u n i t c e l l i s %e mˆ3 ”,fv)
;

Scilab code Exa 2.3 To determine ratio of vacancies

1 clc();

2 clear;

3 //To de t e rmine the r a t i o o f v a c a n c i e s
4 k=8.625*10^ -5; // Boltzmann

c o n s t a n t ineV /K
5 // n1000 / n500=l n [ n1000 / n500 ]=Ev/1000 k
6 Ev =1.08; // ave rage

ene rgy r e q u i r e d to c r e a t e a vacancy i n eV
7 N=exp(Ev /(1000*k)) // n1000 / n500
8 printf(”The r a t i o o f v a c a n c i e s i s %f”,N);

Scilab code Exa 2.4 ratio of number of vacancies to number of atoms

1 clc();

2 clear;

3 //To de t e rmine the r a t i o o f the number o f v a c a n c i e s
to the number o f atoms

4 // n500=N∗ exp(−Ev/500 k )
5 k=8.625*10^ -5; //

Boltzmann c o n s t a n t i n eV/K
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6 Ev =0.95; // ave rage
ene rgy r e q u i r e d to c r e a t e a vacancy

7 n=exp(-Ev /(500*k)) // n500 /N
8 printf(”The r a t i o o f number o f v a c a n c i e s to the

number o f atoms i s %e ”,n);

Scilab code Exa 2.5 spacing of 111 planes

1 clc();

2 clear;

3 //To de t e rmine s p a c i n g o f ( 1 1 1 ) p l a n e s i n a
monoatomic f c c s t r u c t u r e

4 h=1;

5 k=1;

6 l=1;

7 //d ( hk l )=a/ s q r t ( hˆ2+kˆ2+ l ˆ2) where ”a” i s the l a t t i c e
parameter

8 r=0.18; // atomic r a d i u s i n nm
9 d(111) =(2* sqrt (2)*r)/sqrt((h^2)+(k^2)+(l^2))

10 printf(”The s p a c i n g o f ( 1 1 1 ) p l a n e s i n a monoatomic
s t r u c t u r e with atomic r a d i u s 0 . 1 8 nm i s %f nm”,d
(111));

Scilab code Exa 2.6 To calculate density of the structure

1 clc();

2 clear;

3 //To c a l c u l a t e the d e n s i t y o f the s t r u c t u r e
4 M=200; // atomic we ight
5 a=5; // l a t t i c e

parameter
6 Na =6.022*(10^26);
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7 rho =(2*M)/(Na*(a*10^ -10) ^3) // d e n s i t y o f the
s t r u c t u r e

8 printf(”The d e n s i t y o f the bcc s t r u c t u r e i s %f kg /m
ˆ3 ”,rho);

Scilab code Exa 2.7 To calculate atomic radius

1 clc();

2 clear;

3 //To de t e rmine the atomic r a d i u s
4 // Free volume=a ˆ3 − [ (4/3) ∗ p i ∗ r ˆ 3 ] ; f o r sc , a=2r
5 // T h e r e f o r e f r e e volume =(2 r ) ˆ3 − [ (4/3) ∗ p i ∗ r ˆ 3 ]
6 fv =30.48*10^ -30; // f r e e

volume per u n i t c e l l
7 r=(fv/(8 -(4/3)*%pi))^(1/3) *(10^10) // atomic

r a d i u s
8 printf(”The atomic r a d i u s i s %f A”,r);

Scilab code Exa 2.8 To determine lattice parameter

1 clc();

2 clear;

3 //To det rmine the l a t t i c e parameter
4 // f r e e volume=a ˆ3 − [ 2∗ (4/3) ∗ p i ∗ r ˆ 3 ]
5 // f o r bcc a=4r / 3 ˆ ( 1 / 3 )
6 fv =61.72*(10^ -30); // f r e e

volume
7 a=-[fv/(1-%pi*sqrt (3))/8]^1/3*10^31 //

l a t t i c e parameter
8 printf(”The l a t t i c e parameter i s %f A”,a);
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Scilab code Exa 2.9 Density of free electrons

1 clc();

2 clear;

3 //To de t e rmine the d e n s i t y o f f r e e e l e c t r o n s
4 rho =9000; // d e n s i t y i n kg /m

ˆ3
5 w=65; // atomic we ight
6 v=1; // volume i n mˆ3
7 n=(rho*v)/(w/(6.022*10^26)); // number o f atoms
8 a=1.4; // ave rage number

o f f r e e e l e c t r o n s per atom
9 rhoe=n*a // d e n s i t y o f f r e e

e l e c t r o n s per atom i n e l e c t r o n s /mˆ3
10 printf(”The d e n s i t y o f f r e e e l e c t r o n s i s %e

e l e c t r o n s /mˆ3 ”,rhoe);

Scilab code Exa 2.10 To determine lattice parameter

1 clc();

2 clear;

3 //To de t e rmine the l a t t i c e parameter
4 h=1;

5 k=0;

6 l=1;

7 d101 =0.5; // s p a c i n g o f ( 1 0 1 ) p l ane
8 // d101=a/ s q r t ( ( h ˆ2) +(k ˆ2) +( l ˆ2) )
9 a=d101*sqrt (2) // l a t t i c e parameter

10 printf(”The l a t t i c e parameter i s %f A”,a);

18



Chapter 4

Interference

Scilab code Exa 4.1 Wavelengths absent in reflected light

1 clc();

2 clear;

3 //To de t e rmine the wave l eng th s absen t i n the
r e f l e c t e d l i g h t

4 i=40; // a n g l e o f
i n c i d e n c e

5 mew =1.2; // r e f r a c t i v e
index

6 r=asind(sin(i)/mew);

7 t=0.23; // t h i c k n e s s
o f the f i l m

8 lambda1 =(2* mew*t*cosd(r))*10^3

9 lambda2=lambda1 /2;

10 printf(”The wave l ength absen t i s %f nm”,lambda1);

Scilab code Exa 4.2 To calculate thickness of air film

1 clc();
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2 clear;

3 //To c a l c u l a t e the t h i c k n e s s o f the a i r f i l m
4 lambda1 =400*10^ -9; // wave l ength 1
5 lambda2 =600*10^ -9; // wave l ength 2
6 // 2∗ t=n∗ lambda
7 n=150; // s i n c e 600∗n=(n

+75) 400
8 t=((n*lambda2)/2) *10^6

9 printf(”The t h i c k n e s s o f the a i r f i l m i s %d micro
meter ”,t);

Scilab code Exa 4.3 To calculate the bandwidth

1 clc();

2 clear;

3 //To c a l c u l a t e the bandwidth
4 lambda =600*10^ -9;

5 mew =2;

6 teta =0.025; // wedge−
a n g l e

7 x=( lambda /(2* mew*sind(teta)))*10^2 // bandwidth
8 printf(”The bandwidth i s %f cm”,x);

Scilab code Exa 4.4 Refractive index of liquid

1 clc();

2 clear;

3 //To c a l c u l a t e the r e f r a c t i v e index o f l i q u i d
4 xair =0.15; // bandwidth o f a i r
5 xliq =0.115; // bandwidth o f l i q u i d
6 mewair =1; // r e f r a c t i v e index o f

a i r
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7 mewliq =(xair*mewair)/xliq // r e f r a c t i v e index o f
l i q u i d

8 printf(”The r e f r a c t i v e index o f l i q u i d i s %f”,mewliq
);

Scilab code Exa 4.5 Diameter of nineth dark ring

1 clc();

2 clear;

3 //To de t e rmine the d i amete r o f the n in th dark r i n g
4 n=9;

5 lambda =589*10^ -9; // wave l ength o f
l i g h t used

6 R=0.95; // r a d i u s o f
c u r v a t u r e o f l e n s

7 mew =1;

8 D=(sqrt ((4*n*lambda*R)/mew))*10^2 // d iamete r o f
the n in th dark r i n g

9 printf(”The d iamete r o f the n in th dark r i n g i s %f cm
”,D);

Scilab code Exa 4.6 Wavelength of light used

1 clc();

2 clear;

3 //To de t e rmine the wave l ength o f l i g h t used
4 x=0.055; // d i s t a n c e i n f r i n g e

s h i f t
5 n=200; // number o f f r i n g e s
6 lambda =((2*x)/n)*10^6 // wave l ength
7 printf(”The wave l ength o f l i g h t used i s %d nm”,

lambda);
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Scilab code Exa 4.7 To determine thickness of the plate

1 clc();

2 clear;

3 //To de t e rmine the t h i c k n e s s o f the p l a t e
4 n=50; // number o f

f r i n g e s
5 lambda =500*10^ -9; // wave l ength o f

l i g h t used
6 mew =1.5; // r e f r a c t i v e index

o f the p l a t e
7 t=((n*lambda)/(2*(mew -1)))*10^6 // t h i c k n e s s o f the

p l a t e
8 printf(”The t h i c k n e s s o f the p l a t e i s %d micro meter

”,t);

Scilab code Exa 4.8 Minimum thickness of film

1 clc();

2 clear;

3 //To de t e rmine the minimum t h i c k n e s s o f the p l a t e
f o r normal i n c i d e n c e o f l i g h t

4 lambda =550*10^ -9; // wave l ength
5 mew =1.38; // r e f r a c t i v e

index
6 t=( lambda /(4* mew))*10^9 // t h i c k n e s s
7 printf(”The minimum t h i c k n e s s o f the p l a t e f o r

normal i n c i d e n c e o f l i g h t i s %f nm”,t);
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Scilab code Exa 4.9 Thickness of the film

1 clc();

2 clear;

3 //To de t e rmine the t h i c k n e s s o f the f i l m
4 i=35; //

a n g l e o f i n c i d e n c e
5 mew =1.4; //

r e f r a c t i v e index
6 r=asind(sin(i)/mew);

7 // 2∗mew∗ co s ( r )=n∗ lambda
8 n=50; //n

( 4 5 9 ) =(n+1) 450
9 lambda =459*10^ -9;

10 t=(n*lambda /(2* mew *0.9122214))*10^6 //
t h i c k n e s s o f the f i l m

11 printf(”The t h i c k n e s s o f the f i l m i s %f micro meter s
”,t);

Scilab code Exa 4.10 To calculate the wedge angle

1 clc();

2 clear;

3 //To c a l c u l a t e the wedge a n g l e
4 lambda =500*10^ -9; // wave l ength
5 x=0.07; // obs e rved

band width
6 mew =1; // r e f r a c t i v e

index
7 teta=( asind(lambda /(2* mew*x)))*10^4 // wedge

a n g l e
8 printf(”The wedge a n g l e i s %f”,teta);
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Scilab code Exa 4.11 Refractive index of liquid

1 clc();

2 clear;

3 //To de t e rmine the r e f r a v t i v e index o f l i q u i d
4 dair =0.42; // d iamete r o f c e r t a i n

r i n g s
5 dliq =0.38; // d iamete r o f r i n g s

when l i q u i d i s i n t r o d u c e d
6 mew=dair ^2/ dliq^2 // r e f r a c t i v e index o f

l i q u i d
7 printf(”The r e f r a v t i v e index o f l i q u i d i s %f”,mew);

Scilab code Exa 4.12 Wavelength of light used

1 clc();

2 clear;

3 //To de t e rmine the wave l ength o f l i g h t used
4 m=8; //

e i g t h r i n g
5 n=3; //

t h i r d r i n g
6 dm=0.4; //

d iamete r o f the e i g t h r i n g
7 dn=0.2; //

d iamete r o f the t h i r d r i n g
8 R=101; //

Radius o f c u r v a t u r e
9 lambda =(((dm^2) -(dn^2))/(4*R*(m-n)))*10^5 //

wave l ength o f l i g h t
10 printf(”The wave l ength o f l i g h t used i s %fcm”,lambda

)
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Scilab code Exa 4.13 Wavelength with high transmission

1 clc();

2 clear;

3 //To de t e rmine the wave l ength which has h igh
t r a n s m i s s i o n

4 mew =1.38; // r e f r a c t i v e i n d e x o f magnesium
f l o r i d e

5 t=175; // t h i c k n e s s o f c o a t i n g o f
magnesium f l u o r i d e i n nm

6 lambda =4*t*mew // wave l ength
7 printf(”The wave l ength which has h igh t r a n s m i s s i o n

i s %f nm”,lambda);
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Chapter 5

Diffraction

Scilab code Exa 5.1 To determine the width of the slit

1 clc();

2 clear;

3 //To de t e rmine the width o f the s l i t
4 n=1;

5 lambda =600*10^ -9; // wave l ength
6 teta =35; // a n g l e at which

f i r s t minimum f a l l s
7 d=((n*lambda)/sind (35))*10^6 // width o f the

s l i t
8 printf(”The width o f the s l i t i s %f micro m”,d);

Scilab code Exa 5.2 To determine central band

1 clc();

2 clear;

3 //To de t e rmine the width o f a c e n t r a l band
4 D=0.95; // d i s t a n c e o f the

s c r e e n from the s l i t
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5 lambda =589*10^ -9; // wave l ength i n m
6 d=0.5*10^ -3; // width o f the s l i t
7 y=((2*D*lambda)/d)*10^3 // width o f a

c e n t r a l band
8 printf(”The width o f the c e n t r a l band i s %f mm”,y);

Scilab code Exa 5.3 To determine width of slit

1 clc();

2 clear;

3 //To de t e rmine the s l i t width
4 D=1.1; // d i s t a n c e o f the

s c r e e n from the s l i t
5 lambda =589*10^ -9; // wave l ength i n m
6 y=4.5*10^ -3; // d i s t a n c e o f f i r s t

minimum on e i t h e r s i d e o f c e n t r a l maximum
7 d=((D*lambda)/y)*10^3 // s l i t width
8 printf(”The s l i t width i s %f mm”,d);

Scilab code Exa 5.4 Distance between central maximum and fourth dark
fringe

1 clc();

2 clear;

3 //To de t e rmine the d i s t a n c e between c e n t r e s o f
c e n t r a l maximum and the f o u r t h dark f r i n g e

4 n=4;

5 lambda =589.6*10^ -9; // wave l ength
6 D=0.95; // d i s t a n c e o f

the s c r e e n from the s l i t
7 w=0.28*10^ -3; // width o f the

s l i t
8 d=((n*lambda*D)/w)*10^3
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9 printf(”The d i s t a n c e between c e n t r e s o f c e n t r a l
maximum and the f o u r t h dark f r i n g e i s %f mm”,d);

Scilab code Exa 5.5 Ratio of intensities of central and secondary maxi-
mum

1 clc();

2 clear;

3 //To c a l c u l a t e the r a t i o o f i n t e n s i t i e s o f c e n t r a l &
second se conda ry maximum

4 s=5*%pi/2; // s e condary
maximum

5 I=(sin(s)/s)^2 // I2 / I0
6 printf(” Rat io o f i n t e n s i t i e s o f c e n t r a l & second

s e condary maximum i s %f”,I);

Scilab code Exa 5.6 Minimum number of lines per cm

1 clc();

2 clear;

3 //To c a l c u l a t e the minimum number o f l i n e s per cm
4 lambda =450*10^ -9; // wave l ength
5 n=2;

6 dlambda =1*10^ -9; // d i f f e r e n c e i n
wave l ength

7 N=lambda /(n*dlambda) //minimum number
o f l i n e s per cm

8 printf(”The minimum number o f l i n e s per cm i s %d”,N)
;
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Scilab code Exa 5.7 Angle at which first minimum will be observed

1 clc();

2 clear;

3 //To c a l c u l a t e the a n g l e at which f i r s t minimum w i l l
be ob s e rv ed

4 n=1;

5 lambda =650*10^ -9; // wave l ength
6 d=2*10^ -6; // w id tho f

hte s l i t
7 teta=asind((n*lambda)/d) // a n g l e at

which f i r s t minimum w i l l be ob s e rved
8 printf(”The a n g l e at which f i r s t minimum w i l l be

ob s e rved i s %f”,teta);

Scilab code Exa 5.8 To determine width of the slit

1 clc();

2 clear;

3 //To de t e rmine the s l i t width
4 lambda =600*10^ -9; //

wave l ength
5 y=2*10^ -3; // width

o f the c e n t r a l band
6 D=1; //

d i s t a n c e o f the s c r e e n from the s l i t
7 d=((2*D*lambda)/y)*10^3 // s l i t

width
8 printf(”The s l i t width i s %f mm”,d);

Scilab code Exa 5.9 Wavelength of light used

1 clc();
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2 clear;

3 //To de t e rmine the wave l ength o f l i g h t used
4 y=6*10^ -3; // f i r s t minimum i s

ob s e rved
5 d=90*10^ -6; // s l i t width
6 D=0.98; // d i s t a n c e o f the

s c r e e n from the s l i t
7 lambda =((y*d)/D)*10^9 // wave l ength
8 printf(”The wave l ength o f l i g h t used i s %f nm”,

lambda);

Scilab code Exa 5.10 Wavelength of spectral line

1 clc();

2 clear;

3 //To c a l c u l a t e the wave l ength o f s econd s p e c t r a l
l i n e

4 n=1;

5 lambda1 =450*10^ -7; // wave l ength o f
f i r s t s p e c t r a l l i n e

6 d=1/5000;

7 teta1=asind ((n*lambda1)/d);

8 teta2=teta1 +2.97;

9 lambda2 =((d*sind(teta2))/n)*10^7 // wave l ength o f
s econd s p e c t r a l l i n e

10 printf(”The wave l ength o f s econd s p e c t r a l l i n e i s %f
nm”,lambda2);

Scilab code Exa 5.11 Minimum grating element required

1 clc();

2 clear;
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3 //To de t e rmine the minimum g r a t i n g e l ement r e q u i r e d
to o b s e r v e the e n t i r e t h i r d o r d e r spectrum

4 n=3;

5 lambda =700*10^ -9; // wave l ength
6 teta =90;

7 d=((n*lambda)/sin(teta))*10^6 // g r a t i n g e l ement
8 printf(”The minimum g r a t i n g e l ement r e q u i r e d to

o b s e r v e the e n t i r e t h i r d o r d e r spectrum i s %f m”,
d);
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Chapter 6

Polarisation

Scilab code Exa 6.1 To determine angle of refraction

1 clc();

2 clear;

3 //To de t e rmine the a n g l e o f r e f r a c t i o n
4 mew =1.63; // r e f r a c t i v e index o f the

g l a s s p l a t e
5 // tan i p=mew
6 ip=atand(mew); // i p=p o l a r i s i n g a n g l e
7 // i p+r =90
8 r=90-ip // r=a n g l e o f r e f r a c t i o n
9 printf(”The a n g l e o f r e f r a c t i o n i s %f”,r);

Scilab code Exa 6.2 Percentage of incident unpolarised light

1 clc();

2 clear;

3 //To de t e rmine the p e r c e n t a g e o f i n c i d e n t
u n p o l a r i z e d l i g h t

4 // I=I0 ( co s ˆ2( t e t a ) )
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5 teta =50; // a n g l e made between two
p r i n c i p l e p l a n e s

6 I=(cosd (50))^2; // i n c i d e n t u n p o l a r i z e d l i g h t
7 // p e r c e n t a g e o f i n c i d e n t u n p o l a r i s e d l i g h t i s ( I / I0 )

∗100 where I0 i s i n c i d e n t p o l a r i s e d l i g h t .
8 I=(cosd (50))^2*100 // p e r c e n t a g e o f i n c i d e n t

u n p o l a r i z e d l i g h t
9 printf(”The p e r c e n t a g e o f i n c i d e n t u n p o l a r i z e d l i g h t

i s %f ”,I);

Scilab code Exa 6.3 Angle between planes

1 clc();

2 clear;

3 //To de t e rmine the a n g l e between p l a n e s o f
t r a n s m i s s i o n o f a n a l y s e r and p o l a r i s e r

4 // I=I0 ∗ co s ˆ2( t e t a )
5 // co s ˆ2( t e t a )=I / I0
6 a=0.08; // a=I / I0 ; where I=i n c i d e n t

u n p o l a r i z e d l i g h t & I0=i n c i d e n t p o l a r i z e d l i g h t
7 teta=acosd(sqrt(a)) // a n g l e between p l a n e s o f

t r a n s m i s s i o n o f a n a l y s e r and p o l a r i s e r
8 printf(”The a n g l e between the p l a n e s o f t r a n s m i s s i o n

o f a n a l y s e r & p o l a r i s e r i s +( or )− %f”,teta);

Scilab code Exa 6.4 Intensities of ordinary and extraordinary light

1 clc();

2 clear;

3 //To compare the i n t e n s i t i e s o f o r d i n a r y &
e x t r a o r d i n a r y l i g h t

4 // IE=Aˆ2( co s ˆ2( t e t a ) ) ; IO=Aˆ2( s i n ˆ2( t e t a ) )
5 // I0 / IE=tan ˆ2( t e t a )

33



6 teta =40; // a n g l e made between
i n c i d e n t beam & o p t i c a x i s

7 a=tand (40)^2 // I0 / IE
8 printf(” I0 / IE=%f”,a);

Scilab code Exa 6.5 Thickness of quarter wave plate

1 clc();

2 clear;

3 //To de t e rmine the t h i c k n e s s o f a qua r t e r−wave p l a t e
4 lambda =589; //

wave l ength o f l i g h t i n nm
5 mew0 =1.54; // r e f r a c t i v e

index f o r o r d i n a r y wave
6 mewE =1.55; // r e f r a c t i v e

index f o r e x t r a o r d i n a r y wave
7 t=lambda /(4*(mewE -mew0))*10^-3 // t h i c k n e s s

i n micro meter s
8 printf(”The t h i c k n e s s o f a qua r t e r−wave p l a t e i s %f

micro mete r s ”,t);

Scilab code Exa 6.6 To determine the refractive index

1 clc();

2 clear;

3 //To de t e rmine the r e f r a c t i v e index o f m a t e r i a l
s u r f a c e

4 ip=52; // a n g l e o f
p o l a r i z a t i o n

5 mew=tand(ip) //
r e f r a c t i v e index o f the m a t e r i a l s u r f a c e

6 printf(”The r e f r a c t i v e index o f the m a t e r i a l s u r f a c e
i s %f”,mew);
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Scilab code Exa 6.7 To calculate the refractive index

1 clc();

2 clear;

3 //To de t e rmine the r e f r a c t i v e index o f qu a r t z
4 r=33; // a n g l e o f

r e f r a c t i o n
5 ip=90-r; // p o l a r i s i n g

a n g l e
6 mew=tand(ip) // r e f r a c t i v e index

o f q ua r t z
7 printf(”The r e f r a c t i v e index o f q u a r t z i s %f”,mew);

Scilab code Exa 6.8 Angle made by the plane of vibration of the incident
light with the optic axis

1 clc();

2 clear;

3 //To de t e rmine the a n g l e made by p l ane o f v i b r a t i o n
o f the i n c i d e n t l i g h t with o p t i c a x i s

4 // IE=Aˆ2∗ co s ˆ2( t e t a ) ; IO=Aˆ2∗ s i n ˆ2( t e t a )
5 // I0 / IE=tan ˆ2( t e t a ) =0.65
6 a=0.65; // r a t i o o f

i n t e n s i t i e s o f o r d i n a r y & e x t r a o r d i n a r y l i g h t
7 teta=atand(sqrt(a)) // a n g l e made by

p l ane o f v i b r a t i o n o f the i n c i d e n t l i g h t with
o p t i c a x i s

8 printf(”The a n g l e made by the p l ane o f v i b r a t i o n o f
i n c i d e n t l i g h t with the o p t i c a x i s i s %f”,teta);
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Scilab code Exa 6.9 Phase difference between O and E rays

1 clc();

2 clear;

3 //To de t e rmine the phase d i f f e r e n c e between between
O &E r a y s

4 mew0 =1.544;

// r e f r a c t i v e index o f o r d i n a r y waves
5 mewE =1.553;

// r e f r a c t i v e index o f e x t r a o r d i n a r y waves
6 lambda =550;

// wave l ength i n nm
7 t=9;

8 delta =((2*180) /( lambda *(10^ -9)))*(mewE -mew0)*t

*(10^ -6) //mewE>mew0
9 printf(”The phase d i f f e r e n c e between O and E r a y s i s

%f d e g r e e s ”,delta);

Scilab code Exa 6.10 Wavelength of light incident on quartz plate

1 clc();

2 clear;

3 //To de t e rmine the wave l ength o f l i g h t i n c i d e n t on a
q u a r t z p l a t e

4 delta =50;

// phase d i f f e r e n c e
5 mewE =1.544;

// r e f r a c t i v e index o f e x t r a o r d i n a r y waves
6 mew0 =1.553;
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// r e f r a c t i v e index o f o r d i n a r y waves
7 t=8;

// t h i c k n e s s i n nm
8 lambda =((2*180)/delta)*(mew0 -mewE)*t*10^ -6*10^9

//mew0>mewE
9 printf(”The wave l ength o f l i g h t i n c i d e n t i s %f nm”,

lambda);
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Chapter 7

Motion of charged particle

Scilab code Exa 7.1 Kinetic energy and speed of electron

1 clc();

2 clear;

3 //To c a l c u l a t e the k i n e t i c ene rgy and speed o f the
e l e c t r o n

4 e=1.6*10^ -19; // cha rge
o f the e l e c t r o n

5 V=18; //
p o t e n t i a l d i f f e r e n c e i n kV

6 K=e*V*10^3 // K i n e t i c
ene rgy i n J

7 m=9.1*10^ -31; // mass o f
the e l e c t r o n

8 v=sqrt ((2*e*V*10^3)/m)*10^ -7 // speed o f
e l e c t r o n i n m/ s

9 printf(”The k i n e t i c ene rgy o f e l e c t r o n i s %e J and
speed o f the e l e c t r o n i s %f m/ s ”,K,v);

Scilab code Exa 7.2 Vector displacement of electron
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1 clc();

2 clear;

3 //To de t e rmine the v e r t i c a l d i s p l a c e m e n t o f e l e c t r o n
4 m=9.1*10^ -31; // mass o f

e l e c t r o n
5 vx =4*10^6; // v e l o c i t y

a l ong x−a x i s
6 E=1500; // e l e c t r i c

f i e l d s t r e n g t h
7 l=0.07; // l e n g t h i n

y−a x i s
8 q=1.6*10^ -19; // cha rge o f

e l e c t r o n
9 y=(-q*E*(l^2))/(2*m*(vx^2))*10^2 // v e r t i c a l

d i s p l a c e m e n t o f e l e c t r o n
10 printf(”The v e r t i c a l d i s p l a c e m e n t o f e l e c t r o n when

i t l e a v e s the e l e c t r i c f i e l d i s %f cm”,y);

Scilab code Exa 7.3 Time required for the proton to reach maximum height

1 clc();

2 clear;

3 //To de t e rmine the t ime r e q u i r e d f o r the proton to
r each the maximum h e i g h t i n e l e c t r i c f i e l d

4 u=5*10^5; // v e l o c i t y i n m/ s
5 m=1.67*10^ -27; // mass o f proton
6 q=1.6*10^ -19;

7 E=500; // e l e c t r i c f i e l d
8 t=((u*m*sind (42))/(q*E))*10^6

9 printf(”The t ime r e q u i r e d f o r the proton to r each
the maximum h e i g h t i n e l e c t r i c f i e l d i s %f micro
s e c ”,t);
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Scilab code Exa 7.4 Orbital speed of proton

1 clc();

2 clear;

3 //To de t e rmine the o r b i t a l speed o f proton
4 m=1.67*10^ -27; // mass o f proton
5 q=1.6*10^ -19;

6 B=0.36; // magnet i c f i e l d i n
T

7 R=0.2; // r a d i u s i n m
8 v=((q*B*R)/m)*10^-6 // o r b i t a l speed o f

pro ton
9 printf(”The o r b i t a l speed o f pro ton i s %f m/ s ”,v);

Scilab code Exa 7.5 Pitch of the helix

1 clc();

2 clear;

3 //To c a l c u l a t e the p i t c h o f the h e l i x and r a d i u s o f
t r a j e c t o r y

4 v=2*10^6; // speed i n m/ s
5 teta =30; // a n g l e at which

proton e n t e r s at the o r i g i n o f c o o r d i n a t e system
6 B=0.3; // magnet i c f i e l d i n

iT
7 vp=v*sind(teta); //v ( p e r p e n d i c u l a r

component )
8 vpa=v*cosd(teta); //v ( p a r a l l e l

component )
9 m=1.67*10^ -27; // mass o f proton

10 q=1.6*10^ -19;

11 p=(vpa*2*%pi*m)/(q*B) // p i t c h o f the h e l i x
d e s c r i b e d by the proton

12 R=((m*vp)/(q*B))*10^2 // r a d i u s o f the
t r a j e c t o r y
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13 printf(” the p i t c h o f the h e l i x i s %f m and r a d i u s o f
t r a j e c t o r y i s %f cm”,p,R)

Scilab code Exa 7.6 To calculate the displacement produced

1 clc();

2 clear;

3 //To de t e rmine the d i s p l a c e m e n t produced , the a n g l e
made by the beam with the ax i s , v e l o c i t y o f
e l e c t r o n s

4 V=25; //
d e f l e c t i n g v o l t a g e

5 l=0.03; //
l e n g t h o f d e f l e c t i n g p l a n e s i n m

6 d=0.75; //
d i s t a n c e between 2 d e f l e c t i n g p l a t e s

7 Va=800; // f i n a l
anode v o l t a g e

8 D=0.2; //
d i s t a n c e between the s c r e e n and the p l a t e s

9 y=(((V*l)/(2*d*Va))*(D+(l/2)))*10^4 //
d i s p l a c e m e n t produced

10 a=((V*l)/(2*d*Va))*10^2;

11 alpha=atand(a) // a n g l e
made by the beam with the a x i s

12 e=1.6*10^ -19;

13 m=9.1*10^ -31; // mass
o f e l e c t r o n

14 v=(( sqrt ((2*e*Va)/m))/cosd(alpha)) //
v e l o c i t y o f e l e c t r o n

15 printf(” the d i s p l a c e m e n t produced i s %f cm , the a n g l e
made by the beam with the a x i s i s %f , v e l o c i t y o f
e l e c t r o n s i s %e m/ s ”,y,alpha ,v);
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Scilab code Exa 7.7 Displacement of electron beam spot on the screen

1 clc();

2 clear;

3 //To de t e rmine the d i s p l a c e m e n t o f the e l e c t r o n beam
spo t on the s c r e e n

4 e=1.6*10^ -19;

5 B=5*10^ -5; // magnet i c
f i e l d i n Wb/mˆ2

6 l=0.04; // l e n g t h o f
magnet i c f i e k d a l ong the a x i s

7 m=9.1*10^ -31; // mass o f
e l e c t r o n

8 D=0.25; // d i s t a n c e o f
the s c r e e n from the f i e l d

9 Va=600; // f i n a l anode
v o l t a g e

10 y=(((e*B*l)/m)*sqrt(m/(2*e*Va))*(D+(l/2)))*10^2

11 printf(” the d i s p l a c e m e n t o f the e l e c t r o n beam spo t
on the s c r e e n i s %f cm”,y);

Scilab code Exa 7.8 Separation on the photographic plate

1 clc();

2 clear;

3 //To c a l c u l a t e the s e p e r a t i o n on p h o t o g r a p h i c p l a t e
4 E=2.5*10^4; // e l e c t r i c

f i e l d
5 B=0.18; // magnet i c

f i e l d
6 v=E/B; // v e l o c i t y o f

p a r t i c l e s
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7 B1 =0.22; // magnet i c
f i e l d i n the main chamber

8 m2=13; // mass number
o f carbon

9 m1=12; // mass number
o f carbon

10 e=1.6*10^ -9;

11 s=((2*v*(m2-m1)*1.67*10^ -27) /(e*B1))*10^12

12 printf(” the s e p e r a t i o n on p h o t o g r a p h i c p l a t e i s %f
cm”,s);

Scilab code Exa 7.9 Intensity of electric field

1 clc();

2 clear;

3 //To de t e rmine the i n t e n s i t y o f e l e c t r i c f i e l d
4 v=5.6*10^6; // speed o f the

e l e c t r o n
5 m=9.1*10^ -31; // mass o f

e l e c t r o n
6 e=1.6*10^ -19;

7 s=0.03; // d i s t a n c e
t r a v e l l e d

8 E=(m*(v)^2) /(2*e*s) // i n t e n s i t y o f
e l e c t r i c f i e l d

9 printf(”The i n t e n s i t y o f e l e c t r i c f i e l d i s %f N/C”,E
);

Scilab code Exa 7.10 Charge to mass ratio of the particle

1 clc();

2 clear;

3 //To de t e rmine the cha rge to mass r a t i o
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4 v=5*10^7;

5 B=0.4; // magnet i c f i e l d
6 r=0.711*10^ -3; // r a d i u s o f the c i r c l e
7 Q=v/(B*r) //Q=q/m
8 printf(”The cha rge to mass r a t i o i s %e”,Q);

Scilab code Exa 7.11 Magnetic field required to bend a beam

1 clc();

2 clear;

3 //To de t e rmine the magnet i c f i e l d
4 m=9.1*10^ -31; // mass o f e l e c t r o n
5 v=3*10^7; // speed o f

e l e c t r o n
6 R=0.05; // r a d i u s o f the

c i r c l e
7 q=1.6*10^ -31;

8 B=((m*v)/(q*R))*10^-9 // magnet i c f i e l d
9 printf(”The magnet i c f i e l d to bend a beam i s %f mT”,

B);

Scilab code Exa 7.12 To determine the magnetic field

1 clc();

2 clear;

3 //To de t e rmine the magnet i c f i e l d
4 m=9.1*10^ -31; // mass o f e l e c t r o n
5 q=1.6*10^ -19;

6 t=8*10^ -9; // t ime i n ns
7 B=(2* %pi*m*500) /(q*t) // magnet i c f i e l d
8 printf(”The magnet i c f i e l d i s %f T”,B);

44



Scilab code Exa 7.13 To determine the magnetic field

1 clc();

2 clear;

3 //To de t e rmine the magnet i c f i e l d
4 v=9.15*10^7; // c y c l o t r o n

f r e q u e n c y o f proton
5 m=1.67*10^ -27; // mass o f proton
6 q=1.6*10^ -19;

7 B=(2* %pi*v*m)/q // magnet i c f i e l d
8 printf(”The magnet i c f i e l d i s %f T”,B);
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Chapter 8

Magnetic Materials and
Specroscopy

Scilab code Exa 8.1 To determine temperatue

1 clc();

2 clear;

3 // c a l c u l a t i n g temperatue when ave rage the rma l ene rgy
o f an atom i s e q u a l to i t ’ s magnet i c ene rgy .

4 //The g i v e n c o n d i t i o n i s (mew∗B) =3/2(kT)
5 mew =0.9*10^ -23; // magnet i c d i p o l e moment
6 B=0.72; // magnet i c f i e l d a p p l i e d

i n T
7 k=1.38*10^ -23;

8 T=(2* mew*B)/(3*k) //T=tempera tu r e i n Ke lv in
9 printf(”The tempera tu r e at which the avg . the rma l

ene rgy o f an atom i s e q u a l to i t s magnet i c ene rgy
i s % f K”,T);

Scilab code Exa 8.2 Magnetisation of paramagnetic salt
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1 clc();

2 clear;

3
4 // C a l c u l a t i n g the m a g n e t i s a t i o n o f paramagnet i c s a l t
5
6 // (C=mew0∗M∗T) /B .
7 // T h e r e f o r e M=(C∗B) /(mew0∗T)
8 C=2*10^ -3; //C i s c u r i e s c o n s t a n t
9 B=0.4; // a p p l i e d magnet i c f i e l d T

10 mew0 =4*%pi *10^ -7;

11 T=300; // t empera tu r e i n k e l v i n
12 M=(C*B)/(mew0*T) //M i s m a g n e t i s a t i o n
13 printf(”%f A/m”,M);

Scilab code Exa 8.3 Zeeman shift in wave length

1 clc();

2 clear;

3
4 //To measure Zeeman s h i f t i n wave l e n g t h
5
6 // Zeeman s h i f t i n f r e q u e n c y i s d e l t a V=eB/4∗Pi ∗m.
7 //v=c / lambda and dv=−cB ( lambda ) ˆ2=mod [ ( c ∗d∗ lambda ) /

lambda ˆ 2 ]
8 // T h e r e f o r e d e l t a lambda=(lambda ˆ2∗ d e l t a v ) / c=eB (

lambda ˆ2) /4∗ p i ∗m∗ c
9 e=1.6*10^ -19;

10 B=0.35; // magnet i c f i e l d
11 lambda =500*10^ -9; // wave l ength i n m
12 m=9.1*(10^ -31);

13 c=3*(10^8) *10^ -9; // speed o f l i g h t
14 deltalambda =(e*B*( lambda)^2) /(4*( %pi)*m*c)

15 printf(”Zeeman s h i f t i n wave l e n g t h i s %f nm”,
deltalambda);
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Scilab code Exa 8.4 To determine temperature

1 clc();

2 clear;

3 // Determin ing t empera tu re when magne t i s a t i on , c u r i e s
cons tant , magnet i c f i e l d a r e g i v e n

4
5 //T=(C∗B) /(mew0∗B)
6 C=2.1*10^ -3; //C i s c u r i e ’ s c o n s t a n t
7 B=0.38; // magnet i c f i e l d
8 mew0 =4*( %pi)*10^ -7; // m o l e c u l a r magnet i c moment
9 M=2.15; // m a g n e t i s a t i o n i n A/m

10 T=(C*B)/(mew0*M) // t empera tu r e i n k e l v i n
11 printf(” Temperature i s %f K”,T);

Scilab code Exa 8.5 Magnetisation of paramagnetic salt

1 clc();

2 clear;

3
4 //To measure m a g n e t i s a t i o n o f paramagnet i c s a l t
5
6
7 // (M1∗T1) =(M2∗T2) . T h e r e f o r e M2=(M1∗T1) /T2
8 M1=2; // I n i t i a l m a g n e t i s a t i o n i n A/m
9 T1=305; // I n i t i a l t empera tu r e i n K

10 T2=321;

11 M2=(M1*T1)/T2 //M2 i s m a g n e t i s a t i o n at 321K
12 printf(” M a g n e t i s a t i o n at 321 K i s %f A/m”,M2);
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Scilab code Exa 8.6 To calculate the magnetic field

1 clc();

2 clear;

3
4 //To c a l c u l a t e the magnet i c f i e l d
5
6 mew0 =4*( %pi)*10^ -7; // m o l e c u l a r magnet i c

moment
7 M=4; // m a g n e t i s a t i o n i n A/m
8 T=310; // t empera tu r e i n K
9 C=1.9*10^ -3; // Curie ’ s c o n s t a n t

10 B=(mew0*M*T)/C // magnet i c f i e l d i n T
11 printf(” Magnet ic f i e l d i s %f T”,B);

Scilab code Exa 8.7 To calculate the magnetic field

1 clc();

2 clear;

3
4 //To c a l c u l a t e the magnet i c f i e l d
5 // e /m i s gyromagnet i c r a t i o .
6 deltalambda =0.01*10^ -9; //

Zeeman s h i f t
7 c=3*10^8; //

speed o f l i g h t i n vacuum i n m/ s
8 lambda =600*(10) ^-9; //

wave l ength i n m
9 e=1.6*10^ -19;

10 m=9.1*10^ -31;

11 B=( deltalambda *4*( %pi)*m*c)/(e*( lambda)^2) //
un i fo rm magnet i c f i e l d

12 printf(” Magnet ic f i e l d i s %f T”,B);
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Scilab code Exa 8.8 To determine e m ratio

1 clc();

2 clear;

3 // To de t e rmine e /m r a t i o
4 // e /m=( de l ta lambda ∗4∗ p i ∗ c ) /(B∗ ( lambda ) ˆ2)
5 deltalambda =0.01*10^ -9; //

Zeeman s h i f t
6 c=3*(10^8); //

speed o f l i g h t i n vacuum i n m/ s
7 B=0.78; //

magnet i c f i e l d
8 lambda =550*(10^ -9); //

wave l ength i n nm
9 Y=( deltalambda *4*( %pi)*3*(10^8))/(B*( lambda)^2) // e

/m r a t i o
10 printf(” e /m =%e”,Y);
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Chapter 9

Quantum Theory

Scilab code Exa 9.1 Power radiated by the filament

1 clc();

2 clear;

3 //To c a l c u l a t e the power r a d i a t e d by the f i l a m e n t
4 r=0.05; // r a d i u s o f

the w i r e i n mm
5 l=4; // l e n g t h o f

the w i r e i n cm
6 A=2*%pi*r*l*10^ -5; // i n mˆ2
7 // Accord ing to Stephen−Boltzmann law R=e ∗ s ∗ (Tˆ4)
8 //P=R∗A
9 e=1;

10 T=3000; //
t empera tu re i n K

11 s=5.6703*10^ -8; // s i s
s t e p f a n ’ s c o n s t a n t

12 p=s*(T)^4*A*e

13 printf(”The power r a d i a t e d by the f i l a m e n t i s %f W”,
p);
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Scilab code Exa 9.2 To calculate the number of photons

1 clc();

2 clear;

3 //To c a l c u l a t e the number o f photons tha t r ea ch the
s u r f a c e o f the e a r t h per squa r e cm per second

4 h=6.626*10^ -34; //
p l a n c k s c o n s t a n t

5 c=3*10^8; //
speed o f l i g h t

6 lambda =550; //
wave l ength i n nm

7 E=(h*c)/( lambda *10^ -9); //
ene rgy o f photon i n J

8 Es=0.1/E //
number o f photons per squa r e cm per second

9 printf(”The number o f photons tha t r ea ch the s u r f a c e
o f the e a r t h per squa r e cm per second a r e %e ”,

Es);

Scilab code Exa 9.3 Maximum kinetic energy of photoelectron

1 clc();

2 clear;

3 //To de t e rmine the maximum k i n e t i c ene rgy o f
p h o t o e l e c t r o n

4 h=6.626*10^ -34; //
p l a n c k s c o n s t a n t

5 c=3*10^8; //
speed o f l i g h t

6 lambda =300*10^ -9; //
wave l ength

7 E=(h*c)/lambda // ene rgy
o f photon

8 phi =(2.2*1.6*(10^ -19)) -1.94;

52



9 Kmax=E-phi //maximum
k i n e t i c ene rgy

10 printf(”The maximum k i n e t i c ene rgy i s %f eV”,Kmax);

Scilab code Exa 9.4 To determine the potential difference

1 clc();

2 clear;

3 //To c a l c u a t e the p o t e n t i a l d i f f e r e n c e
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 c=3*10^8; // speed o f

l i g h t
6 lambda =175*10^ -9; //

wave l ength o f l i g h t
7 w=5; // work

f u n c t i o n o f n i c k e l
8 E=(h*c)/( lambda *1.6*10^ -19); // Energy o f

200 nm photon
9 //From p h o t o e l e c t r i c e q u a t i o n E−w i s the p o t e n t i a l

d i f f e r e n c e
10 p=E-w // p o t e n t i a l

d i f f e r e n c e r e q u i r e d to s t op the f a s t e s t e l e c t r o n
11 printf(”The p o t e n t i a l d i f f e r e n c e tha t shou ld be

a p p l i e d to s t op f a s t e s t p h o t o e l e c t r o n emi t t ed by
the s u r f a c e i s %f eV”,p);

Scilab code Exa 9.5 Shortest wavelength of X rays

1 clc();

2 clear;

3 //To c a l c u l a t e the s h o r t e s t wave l ength o f X−r a y s
produced by the machine
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4 h=6.626*10^ -34; //
p l a n c k s c o n s t a n t

5 c=3*10^8; //
speed o f l i g h t

6 e=1.6*10^ -19;

7 V=50; //
a c c e l e r a t i n g v o l t a g e i n kV

8 lambdamin =((h*c)/(e*V*10^3) )*10^9

9 printf(”The s h o r t e s t wave l ength o f X−r a y s roduced by
the machine i s %f nm”,lambdamin);

Scilab code Exa 9.6 To calculate wavelength of line

1 clc();

2 clear;

3 //To de t e rmine the wave l ength
4 lambda1 =0.708; //

wave l ength o f a c e r t a i n l i n e i n an X−ray spectrum
5 Z1=42; // atomic

number
6 Z2=24;

7 a=1; //
s c r e e n i n g c o n s t a n t

8 lambda2 =( lambda1 *(Z1-a)^2) /((Z2-a)^2)

9 printf(”The wave l ength o f same l i n e i n t a r g e t o f Z
=24 i s %f A”,lambda2);

Scilab code Exa 9.7 Distance between atomic planes

1 clc();

2 clear;

3 //To c a l c u l a t e the d i s t a n c e between atomic p l a n e s
4 //From Bragg ’ s law 2∗d∗ s i n ( t e t a )=n∗ lambda
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5 n=1;

6 lambda =0.32; // wave l ength i n
nm

7 teta =28; // a n g l e at which
f i r s t o r d e r Bragg ’ s r e f l e c t i o n i s ob s e rved

8 d=lambda /(2* sind (28))

9 printf(”The d i s t a n c e between atomic p l a n e s i s %f nm”
,d);

Scilab code Exa 9.8 Wavelength of X rays

1 clc();

2 clear;

3 //To c a l c u l a t e the wave l ength o f X−r a y s i n the
i n c i d e n t beam

4 h=6.626*10^ -34; // p l a n c k s
c o n s t a n t

5 teta =50;

6 m=9.1*10^ -31; // mass o f
e l e c t r o n

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

8 deltalambda =(h/(m*c))*(1-cosd (50))*10^12

9 lambdafin =2.5; // wave l ength
o f s c a t t e r e d X−r a y s

10 lambdainit=lambdafin -deltalambda

11 printf(”The wave l ength o f X−r a y s i n the i n c i d e n t
beam i s %f pm”,lambdainit);

Scilab code Exa 9.9 To determine the power of laser

1 clc();

2 clear;
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3 //To de t e rmine the power o f the l a s e r
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 c=3*10^8; // speed o f

l i g h t
6 lambda =500; // wave l ength

o f l a s e r
7 E=(h*c)/lambda; // Energy o f

500 nm photon
8 N=2.52*10^16; // number o f

photons i n a 20ms p u l s e
9 p=((E*N)/(20*10^ -3))*10^9

10 printf(”The power o f the l a s e r i s %f W”,p);

Scilab code Exa 9.10 Work function of the surface

1 clc();

2 clear;

3 //To c a l c u l a t e the work f u n c t i o n o f the s u r f a c e
4 h=6 ,626*10^ -34;

// p l a n c k s
c o n s t a n t

5 c=3*10^8;

//
speed o f l i g h t

6 lambda =350;

//
t h r e s h o l d wave l ength

7 W=((h*c)/( lambda *10^ -9*1.6*10^ -19))*10^ -34

// work f u n c t i o n o f the s u r f a c e
8 printf(”The w o r k f u n c t i o n o f the s u r f a c e i s %f eV”,W)

;
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Scilab code Exa 9.11 To calculate the accelerating voltage

1 clc();

2 clear;

3 //To c a l c u l a t e the a c c e l e r a t i n g v o l t a g e
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 c=3*10^8; // speed o f

l i g h t
6 e=1.6*10^ -19;

7 lambdamin =0.02*10^ -9; //minimum
wave l ength i n nm

8 V=((h*c)/( lambdamin*e))*10^-3 //
a c c e l e r a t i n g v o l t a g e

9 printf(”The a c c e l e r a t i n g v o l t a g e needed to produce
minimum wave l ength o f 0 . 0 2 nm i s %f kV”,V);

Scilab code Exa 9.12 Angle of second order Braggs reflections

1 clc();

2 clear;

3 //To de t e rmine the a n g l e o f s econd o r d e r bragg ’ s
r e f l e c t i o n s

4 // Accord ing to Bragg ’ s eq . 2∗ d∗ s i n ( t e t a )=n∗ lambda
5 n=2; // s i n c e second

o r d e r Bragg ’ s eq .
6 d=5; // s i n c e d=5( lambda

)
7 lambda =1;

8 a=(n*lambda)/(2*5* lambda);

9 teta=asind(a) // a n g l e o f s econd
o r d e r Braggs r e f l e c t i o n s

10 printf(”The a n g l e o f s econd o r d e r Braggs r e f l e c t i o n
i s %f”,teta);
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Scilab code Exa 9.13 Accelerating voltage applied

1 clc();

2 clear;

3 //To de t e rmine the a c c e l e r a t i n g v o l t a g e a p p l i e d
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 c=3*10^8; // speed o f

l i g h t
6 lambda =0.03; // wave l ength

i n nm
7 E=(h*c)/( lambda *10^ -9); // ene rgy o f

photon
8 TE=((E*100) /80); // Tota l

ene rgy . E=80% o f TE i n J
9 TE=TE /(16.0017*10^ -17) //

Tota l ene rgy i n kV
10 printf(”The e l e c t r o n must have been a c c e l e r a t e d

through a p o t e n t i a l d i f f e r e n c e o f %f kV”,TE);
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Chapter 10

Quantum Mechanics

Scilab code Exa 10.1 To calculate de Broglie wavelength

1 clc();

2 clear;

3 //To c a l c u l a t e the de B r o g l i e wave l ength
4 v=10^7; // speed o f e l e c t r o n i n

m/ s
5 h=6.626*10^ -34; // p l a n c k s c o n s t a n t
6 m=9.1*10^ -31; // mass o f e l e c t r o n
7 lambda=h/(m*v) // de B r o g l i e

wave l ength i n m
8 printf(”The de B r o g l i e wave l ength i s %e”,lambda);

Scilab code Exa 10.2 To determine the kinetic energy

1 clc();

2 clear;

3 //To de t e rmine the k i n e t i c ene rgy o f proton &
e l e c t r o n

4 h=6.626*10^ -34; // p l a n c k s
c o n s t a n t
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5 lambda =0.3; // de B r o g l i e
wave l ength

6 p=h/( lambda *10^ -9); //
u n c e r t a i n i t y i n d e t e r m i n i n g momentum i n kg .m/ s

7 // For e l e c t r o n
8 me =9.1*10^ -31; // mass o f

e l e c t r o n
9 K1=p^2/(2* me); // k i n e t i c

ene rgy o f e l e c t r o n i n J
10 // For proton
11 mp =1.672*10^ -27; // mass o f

pro ton
12 K2=p^2/(2* mp) // k i n e t i c

ene rgy o f proton i n J
13 printf(”The k i n e t i c ene rgy o f e l e c t r o n i s %e J and

k i n e t i c ene rgy o f proton i s %e J”,K1 ,K2);

Scilab code Exa 10.3 To calculate the kinetic energy

1 clc();

2 clear;

3 //To de t e rmine the k i n e t i c ene rgy
4 //K=p ˆ2/( lambda ˆ2∗2∗m) where K i s k i n e t i c ene rgy
5 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
6 lambda =10^ -14; // de B r o g l i e

wave l ength
7 m=9.1*10^ -31; // mass o f

e l e c t r o n
8 K=(h^2/(( lambda ^2)*2*m*1.6*10^ -19))*10^-9

9 printf(”The k i n e t i c ene rgy i s %f Gev”,K);
10 // I t i s not p o s s i b l e to c o n f i n e the e l e c t r o n to a

n u c l e u s . The e x p e r i m e n t a l o b s e r v a t i o n s show tha t
even e l e c t r o n s a s s o s c i a t e d with u n s t a b l e atoms
neve r have ene rgy more than a f r a c t i o n o f MeV
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Scilab code Exa 10.4 Uncertainity in determining the position

1 clc();

2 clear;

3 //To de t e rmine the u n c e r t a i n i t y i n d e t e r m i n i n g the
p o s i t i o n o f t h i s e l e c t r o n

4 m=9.1*10^ -31; // mass o f
e l e c t r o n

5 v=6*10^3; // speed o f
e l e c t r o n

6 p=m*v; // u n c e r t a i n i t y
i n momentum i n kg .m/ s

7 h=6.626*10^ -34; // p l a n c k s
c o n s t a n t

8 deltap =0.00005*p; // u n c e r t a i n i t y
i n p i s 0 . 0 0 0 0 5 o f p

9 deltax =(h/(4* %pi*deltap))*10^3 // u n c e r t a i n i t y
i n p o s i t i o n

10 printf(”The u n c e r t a i n i t y i n p o s i t i o n i s %f mm”,
deltax);

Scilab code Exa 10.5 First 2 energy levels of a particle

1 clc();

2 clear;

3 //To de t e rmine the f i r s t two ene rgy l e v e l s u s i n g
p a r t i c l e −in−a−box model

4 L=3*10^ -5;

//
d iamete r o f the s p h e r e
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5 h=6.626*10^ -34;

// p l a n c k s
c o n s t a n t

6 m=1.67*10^ -27;

// mass o f
the p a r t i c l e

7 n=1;

8 E1=((h^2)*(n^2))/(8*m*(L^2) *1.6*10^ -19) *10^12

// f i r s t ene rgy l e v e l
9 E2=E1*2^2

//
second ene rgy l e v e l

10 printf(”The f i r s t ene rgy l e v e l i s %f Mev”,E1);
11 printf(”The second ene rgy l e v e l i s %f Mev”,E2);

Scilab code Exa 10.6 Ground state and first excited state energy

1 clc();

2 clear;

3 //To de t e rmine ground s t a t e & f i r s t e x c i t e d s t a t e
ene rgy

4 h=6.626*10^ -34; // p l a n c k s
c o n s t a n t

5 a=2*10^12; // a n g u l a r
f r e q u e n c y i n rad / s

6 E0 =(0.5*(h/(2* %pi *1.6*10^ -19))*a)*10^3 // ground
s t a t e ene rgy

7 E1 =(1.5*(h/(2* %pi *1.6*10^ -19))*a)*10^3 // f i r s t
e x c i t e d s t a t e ene rgy

8 printf(”The ground s t a t e ene rgy i s %f Mev and f i r s t
e x c i t e d s t a t e ene rgy i s %f Mev”,E0 ,E1);

Scilab code Exa 10.7 To determine kinetic energy of electron
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1 clc();

2 clear;

3 //To de t e rmine the k i n e t i c ene rgy o f e l e c t r o n
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 E=85; // Energy

i n keV
6 c=3*10^8; // speed o f

l i g h t
7 lambda =(h*c)/(E*10^3*(1.6*10^ -19)); // de

B r o g l i e wave l ength
8 m=9.1*10^ -31; // mass o f

e l e c t r o n
9 K=((h^2)/(( lambda ^2) *2*m*1.6*10^ -9))*10^7 // k i n e t i c

ene rgy o f e l e c t r o n
10 printf(”The k i n e t i c ene ry o f the e l e c t r o n i s %f keV”

,K);

Scilab code Exa 10.8 To determine velocity of electron

1 clc();

2 clear;

3 //To de t e rmine v e l o c i t y o f an e l e c t r o n
4 lambda =0.08;

// de B r i g l i e wave l ength
5 m=9.1*10^ -31;

// mass o f e l e c t r o n
6 h=6.626*10^ -34; //

p l a n c k s c o n s t a n t
7 v=h/(m*lambda *10^ -9) //

v e l o c i t y o f the e l e c t r o n
8 printf(”The v e l o c i t y o f the e l e c t r o n i s %f m/ s ”,v);
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Scilab code Exa 10.9 To determine the potential difference

1 clc();

2 clear;

3 //To de t e rmine the p o t e n t i a l d i f e r e n c e
4 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
5 lambda =589*10^ -9; // wave l ength i n m
6 m=9.1*10^ -31; // mass o f

e l e c t r o n
7 e=1.6*10^ -19;

8 V=((h^2)/(( lambda ^2) *2*m*e))*10^6 // p o t e n t i a l
d i f e r e n c e

9 printf(”The p o t e n t i a l d i f f e r e n c e through which an
e l e c t r o n shou ld be a c c e l e r a t e d to have a
wave l ength o f 589 nm i s %f microV ”,V);

Scilab code Exa 10.10 Uncertainity in velocity of electron

1 clc();

2 clear;

3 //To de t e rmine u n c e r t a i n i t y i n v e l o c i t y
4 deltax =0.92*10^ -9; //

u n c e r t a i n i t y i n p o s i t i o n
5 m=9.1*10^ -31; // mass o f

e l e c t r o n
6 h=6.626*10^ -34; // p l a n c k s

c o n s t a n t
7 deltav=h/(4* %pi*m*deltax) //

u n c e r t a i n i t y i n v e l o c i t y
8 printf(”The u n c e r t a i n i t y i n v e l o c i t y i s %f m/ s ”,

deltav);
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Scilab code Exa 10.11 Length of the box for a proton

1 clc();

2 clear;

3 //To de t e rmine the l e n g t h o f a box
4 h=6.626*10^ -34; //

p l a n c k s c o n s t a n t
5 n=3; //

f o r second e x c i t e d s t a t e
6 m=1.67*10^ -27; //

mass o f pro ton
7 E=0.5; //

ene rgy i n Mev
8 L=((h*n)/sqrt (8*m*E*10^6*1.6*10^ -19))*10^15 //

l e n g t h o f the box
9 printf(”The l e n g t h o f the box f o r proton i n i t s

s econd e x c i t e d s t a t e i s %f fm ”,L);
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Chapter 11

Nuclear Radiations and
Detectors

Scilab code Exa 11.1 To calculate the radius of Li

1 clc();

2 clear;

3 //To c a l c u l a t e the r a d i u s o f L i ( mass no . 7 )
4 r0=1.2; // i n fm
5 A=7; // mass number
6 // r=r0 ∗ (A) ˆ1/3
7 r=r0*(A)^(1/3)

8 printf(”The r a d i u s o f L i with mass number 7 i s %f fm
”,r);

Scilab code Exa 11.2 Binding energy per nucleon

1 clc();

2 clear;

3 //To de t e rmine the b i n d i n g ene rgy per nuc l eon o f U
with mass no . 235
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4 M=235.043945; // atomic mass o f uranium
5 Z=92; // atomic number o f uranium
6 mp =1.007825; // mass

o f pro ton
7 N=143; // no . o f

n e u t r o n s
8 mn =1.008665; // mass

o f neut ron
9 A=235; // number

o f n u c l e o n s
10 B=[[(Z*mp)+(N*mn)-(M)]/A]*931.5 // Bind ing

ene rgy i n MeV
11 printf(”The b i n d i n g ene rgy per nuc l eon i s %f MeV”,B)

;

Scilab code Exa 11.3 minimum energy required to remove a neutron from
nucleus

1 clc();

2 clear;

3 //To c a l c u l a t e the minimum energy r e q u i r e d to remove
a neut ron from Ca(A=43;Z=20)

4 // A f t e r removing one neut ron from Ca(A=43;Z=20) i t
becomes Ca(A=42;Z=20)

5 M=41.958622; // mass o f Ca(A=42;Z=20)
6 mn =1.008665; // mass o f neutrom
7 C=M+mn;

8 E=42.95877; // mass o f Ca(A=43;Z=20)
9 D=C-E;

10 B=D*931.5 // Bind ing ene rgy o f
neut ron

11 printf(”The b i n d i n g ene rgy o f neut ron i s %f MeV”,B);
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Scilab code Exa 11.4 To determine the Q value of the reaction

1 clc();

2 clear;

3 //To de t e rmine the Q−v a l u e
4 mBe =9.012182; // Atomic mass o f

b e r y l l i u m i n u
5 mHe =4.002603; // Atomic mass o f he l ium
6 mn =1.008665; // mass o f neut ron
7 mC =12.000000; // Atomic mass o f carbon
8 Q=(mBe+mHe -mn -mC)*931.5 //Q i s c a l l e d ene rgy

b a l a n c e o f the r e a c t i o n
9 printf(”The Q−v a l u e i s %f MeV”,Q);

Scilab code Exa 11.5 Q value of the reaction and energy of each alpha
particle

1 clc();

2 clear;

3 //To de t e rmine the Q−v a l u e
4 mLi =7.016004; // mass o f Lithium (A=7)
5 mH =1.007825; // mass o f Hydrogen (A=1)
6 mHe =4.002603; // mass o f he l ium (A=4)
7 Q=[mLi+mH -2*( mHe)]*931.5 //Q i s the ene rgy

b a l a n c e o f the r e a c t i o n
8 p=0.5; // ene rgy o f proton i n

MeV
9 //The ene rgy o f 2 a lpha p a r t i c l e s i s e q u a l to the Q−

v a l u e + energy o f proton .
10 Ealpha =(Q+p)/2 // ene rgy o f each a lpha

p a r t i c l e
11 printf(”The Q−v a l u e o f the r e a c t i o n i s %f MeV and

ene rgy o f each a lpha p a r t i c l e i s %f MeV”,Q,Ealpha
)
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Scilab code Exa 11.6 To calculate the energy released

1 clc();

2 clear;

3 //To de t e rmine the amount o f ene rgy r e l e a s e d
4 wt =1000; // we ight i n gm
5 A=235; // mass number o f

uranium
6 N=[6.02*(10^23)/A]*wt; // no . o f n u c l e i i n

1 kg o f uranium
7 Q=208; // energy−b a l a n c e

o f the r e a c t i o n
8 E=N*Q; // Energy r e l e a s e d

i n MeV
9 // 1MeV=4.45∗10ˆ−20kWh

10 E=E*4.45*(10^ -20)

11 printf(”The ene rgy r e l e a s e d i s %f kWh”,E);

Scilab code Exa 11.7 power output of a nuclear reactor

1 clc();

2 clear;

3 //To de t e rmine the power output o f a n u c l e a r r e a c t o r
4 wt =5000; // we ight i n gm
5 A=235; // mass number o f

uranium
6 N=(6.02*(10^23)/A)*wt; // number o f n u c l e i

i n 5 Kg
7 Ef=208; // Energy r e l e a s e d

per f i s s i o n i n MeV
8 E=N*Ef; // Energy i n MeV
9 E=E*1.6*(10^ -13); // Energy i n J
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10 T=24*60*60; // t ime
11 P=E/T // power
12 printf(”The power output o f a n u c l e a r r e a c t o r i s %f

MW”,P);

Scilab code Exa 11.8 Amount of U required

1 clc();

2 clear;

3 //To c a l c u l a t e the amount o f Uranium (A=235) r e q u i r e d
4 A=235; // mass number o f

uranium
5 p=1000; // amount o f

e l e c t r i c power produced
6 e=0.32; // ene rgy

c o n v e r s i o n e f f i c i e n c y o f the p l a n t
7 I=p/e; // Input n u c l e a r

ene rgy i n MW
8 f=200; // f i s s i o n ene rgy

per event i n MeV
9 TE=I*(10^6) *3600*24*365; // t o t a l ene rgy i n

J
10 EF=f*(10^6) *1.6*(10^ -19); // Energy r e l e a s e d

per f i s s i o n event i n J
11 N=TE/EF; //Number o f

n u c l e i r e q u i r e d
12 M=(N*A)/[6.02*(10^23) ]*10^ -3 // c o r r e s p o n d i n g

mass i n kg
13 printf(”The amount o f uranium r e q u i r e d i s %f kg ”,M);

Scilab code Exa 11.9 Frequency of oscillator to be used

1 clc();
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2 clear;

3 //To de t e rmine the f r e q u e n c y o f o s c i l l a t o r to be
used to a c c e l e r a t e p r o t o n s

4 q=1.6*(10*10^ -19); // cha rge o f the
p a r t i c l e

5 B=1; // magnet i c f i e l d
i n T

6 m=1.67*(10^ -27); // mass o f proton
i n kg

7 omega=(q*B)/m; // a n g u l a r
f r e q u e n c y i n r a d i a n s / s

8 v=[omega /(2* %pi)]*10^ -8; // i n MHz
9 r=0.5; // r a d i u s i n m

10 s=omega*r; // speed o f
pro ton i n m/ s

11 K=[m*(s^2) ]*(1/2) *6.27*10^10 // k i n e t i c ene rgy
o f p r o t o n s emerg ing from c y c l o t r o n

12 printf(”The f r e q u e n c y o f o s c i l l a t o r to a c c e l e r a t e
p r o t o n s i s %f r a d i a n s / s , speed o f pro ton i s %f m/
s and the k i n e t i c ene rgy o f p r o t o n s emerg ing from

the c y c l o t r o n i s %f MeV”,omega ,s,K);

Scilab code Exa 11.10 To calculate the radius

1 clc();

2 clear;

3 //To c a l c u l a t e r a d i u s
4 rho =1.83*(10^17);

// ave rage
d e n s i t y o f carbon n u c l e u s i n kg /mˆ3

5 m=12;

// mass i n u
6 // rho=m/ [ ( 4 / 3 ) ∗ p i ∗ r ] . T h e r e f o r e r =[m/ [ ( 4 / 3 ) ∗ p i ∗ rho

] ] ˆ ( 1 / 3 )
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7 r=[m*1.66*(10^ -27) /((4/3)*%pi*rho)]^(1/3) *10^15

// r a d i u s i n fm
8 printf(”The r a d i u s i s %f fm”,r);

Scilab code Exa 11.11 To calculate the cyclotron frequency

1 clc();

2 clear;

3 //To c a l c u l a t e c y c l o t r o n f r e q u e n c y o f o f e l e c t r o n
4 q=1.6*(10^ -19); // cha rge o f the

p a r t i c l e
5 B=5; // magnet i c f i e l d i n

T
6 m=9.1*(10^ -31); // mass o f e l e c t r o n

i n kg
7 v=(q*B)/(2* %pi*m) // c y c l o t r o n

f r e q u e n c y i n Hz
8 printf(” c y c l o t r o n f r e q u e n c y o f o f e l e c t r o n i s %e Hz”

,v);

Scilab code Exa 11.12 To determine the magnetic field

1 clc();

2 clear;

3 //To de t e rmine the magnet i c f i e l d
4 k=1.5;

//maximum k i n e t i c ene rgy i n MeV
5 m=1.67*10^ -27; //

mass o f pro ton i n kg
6 q=1.6*(10^ -19); //

cha rge o f p a r t i c l e
7 r=0.35; //

r a d i u s i n m
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8 //k =[( q ˆ2) ∗ (Bˆ2) ∗ ( r ˆ2) ] / ( 2 ∗m) . T h e r e f o r e B=[ s q r t ( k∗2∗
m) ] / q∗ r

9 B=sqrt(k*10^6*1.6*10^ -19*2*m)/(q*r) //
magnet i c f i e l d i n T

10 printf(”The mgnet i c f i e l d i s %f T”,B);

Scilab code Exa 11.13 To determine the magnetic field

1 clc();

2 clear;

3 //To c a l c u l a t e magnet i c f i e l d
4 m=1.67*(10^ -27);

// mass o f proton
5 q=1.6*10^ -19;

// cha rge o f p a r t i c l e
6 v=25;

// c y c l o t r o n f r e q u e n c y i n MHz
7 //v=(q∗B) /(2∗ p i ∗m) . T h e r e f o r e B=(v∗2∗ p i ∗m) /q
8 B=(v*10^6*2* %pi*m)/q

9 printf(”The r e q u i r e d magnet i c f i e l d i s %f T”,B);

Scilab code Exa 11.14 Charge to mass ratio for proton

1 clc();

2 clear;

3 //To de t e rmine the cha rge to mass r a t i o f o r proton
4 v=20; // c y c l o t r o n

f r e q u e n c y i n MHz
5 B=1.3; // magnet i c f i e l d i n

T
6 //d=q/m=(2∗ p i ∗v ) /B
7 d=(2* %pi*v*10^6)/B // cha rge to mass

r a t i o o f pro ton
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8 printf(”q/m=%f C/ kg ”,d);
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Chapter 13

Optical Fibre

Scilab code Exa 13.1 Numerical aperture of a fibre

1 clc();

2 clear;

3 //To c a l c u l a t e the nu m e r i c a l a p e r t u r e
4 n1 =1.49; // r e f r a c t i v e index o f

c o r e
5 n2 =1.46; // r e f r a c t i v e index o f

c l a d d i n g
6 //NA=s q r t ( ( n1 ˆ2)−(n2 ˆ2) )
7 NA=sqrt((n1^2) -(n2^2)) // Numer ica l a p e r t u r e
8 printf(”The n u m e r i c a l a p e r t u r e i s %f”,NA);

Scilab code Exa 13.2 To determine the acceptance angle

1 clc();

2 clear;

3 //To de t e rmine a c c e p t a n c e a n g l e
4 NA=0.5; // n u m e r i c a l

a p e r t u r e o f f i b r e
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5 n0=1; // r e f r a c t i v e
index o f the medium ( a i r ) from which ray e n t e r s
the f i b r e

6 //NA=n0∗ s i n ( i ) where i i s the a c c e p t a n c e a n g l e .
7 i=asind(NA/n0) // a c c e p t a n c e

a n g l e i n d e g r e e s
8 printf(”The a c c e p t a n c e a n g l e i s %d d e g r e e s ”,i);

Scilab code Exa 13.3 Number of guided modes

1 clc();

2 clear;

3 //To de t e rmine the number o f gu ided modes
4 NA =0.25; // n u m e r i c a l

a p p e r t u r e
5 lambda =0.75; // wave l ength i n

micro metre s
6 a=25; // c o r e r a d i u s i . e

50/2=25
7 f=(2* %pi*a*NA)/lambda; // n o r m a l i s e d

f r e q u e n c y
8 Ng=(f^2)/2 // number o f

gu ided modes
9 printf(”The number o f gu ided modes i s %f”,Ng);

Scilab code Exa 13.4 Signal attenuation per kilometer

1 clc();

2 clear;

3 //To de t e rmine the s i g n a l a t t e n u a t i o n n p e r k i l o m e t e r
4 pi=100; //mean o p t i c a l

power launched i n micro meter
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5 po=5; //mean o p t i c a l
power at f i b r e output

6 S=10* log10(pi/po); // s i g n a l
a t t e n u a t i o n un dB

7 l=6; // l e n g t h i n km
8 Sk=S/l // s i g n a l

ayyenuat i on per k i l o m e t e r
9 printf(”The s i g n a l a t t e n u a t i o n per k i l o m e t e r i s %f

dB/km”,Sk);

Scilab code Exa 13.5 Numerical aperture for the optical fibre

1 clc();

2 clear;

3 //To de t e rmine the n u m er i c a l a p p e r t u r e
4 ns =2.89; //sum o f

r e f r a c t i v e i n d i c e s o f c o r e & c l a d d i n g
5 nd =0.03; // d i f f e r e n c e o f

r e f r a c t i v e i n d i c e s o f c o r e & c l a d d i n g
6 NA=sqrt(ns*nd) // n u m e r i c a l

a p p e r t u r e
7 printf(”The n u m e r i c a l a p p e r t u r e f o r the o p t i c a l

f i b r e i s %f”,NA);

Scilab code Exa 13.6 Number of guided modes

1 clc();

2 clear;

3 //To de t e rmine the number o f gu ided modes
4 NA =0.28; //

n u m er i c a l a p e r t u r e
5 a=30; // c o r e

r a d i u s
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6 lambda =0.8; //
wave l ength i n micro meter

7 f=(2* %pi*a*NA)/lambda; //
n o r m a l i s e d f r e q u e n c y

8 Ng=f^2/2 // number o f
gu ided modes

9 printf(”The number o f gu ided modes i s %f”,Ng);

Scilab code Exa 13.7 To determine the mean optical power

1 clc();

2 clear;

3 //To c a l c u l a t e the mean o p t i c a l power launched i n t o
a f i b r e

4 S=2; // s i g n a l a t t e n u a t i o n per km
5 l=1; // l e n g t h i n km . S i n c e l =1 S=2
6 //S=10∗ l o g ( p i /p0 ) ( or ) p i /p0 =10ˆ(S /10)
7 p0=20; //mean o p t i c a l power at

f i b r e output
8 pi=p0 *10^(S/10) //mean o p t i c a l power

launched i n t o f i b r e
9 printf(”The mean o p t i c a l power launched i n t o a f i b r e

o f l e n g t h o f 1km i s %f m i c r i W”,pi);

Scilab code Exa 13.8 To determine the mean optical power

1 clc();

2 clear;

3 //To de t e rmine p i /p0
4 S=2.3; // S i g n a l a t t e n u a t i o n per

km
5 l=4; // l e n g t h i n km
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6 S=S*l; // s i g n a l a t t e n u a t i o n f o r 4
km i n dB

7 //S=10∗ l o g ( p i /po ) ( or ) p i /po =10ˆ(S /10)
8 P=10^(S/10) //mean o p t i c a l power

launched i n t o f i b r e ( p i ) /mean o p t i c a l power at
f i b r e output ( po )

9 printf(” p i /po=%f”,P);

Scilab code Exa 13.9 To calculate signal attenuation

1 clc();

2 clear;

3 //To de t e rmine s i g n a l a t t e n u a t i o n
4 // g i v e n c o n d i t i o n : po=p i /4 where p0=mean o p t i c a l power

at f i b r e output , p i=mean o p t i c a l power launched
i n t o f i b r e

5 //S=10∗ l o g ( p i /po )
6 S=10* log10 (1/(1/4)) // s i g n a l a t t e n u a t i o n i n

dB
7 printf(” S i g n a l a t t e n u a t i o n when po=p i /4 i s %f dB”,S)

;
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