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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

Elasticity

Scilab code Exa 1.1 example 1

1 clc;

2 clear all;

3 Y = 2e12 // Youngs modulus o f s t e e l i n dynes per cm
squa r e

4 g = 981; // Grav i ty Constant i n am per second squa r e
5 l = 400; // Length o f w i r e i n cm
6 r = 0.1; // Radius o f w i r e i n cm
7 deltaL = 0.1; // Change i n l e n g t h o f w i r e i n cm
8 M = (Y * %pi * r^2 * deltaL )/(g*l*1000);

9 disp( ’ kg ’ ,M, ’ The mass to be added i s ’ ,);
10 // There i s s l i g h t v a r i a t i o n i n answer than book ’ s

answer . . v e r i f i e d i n c a l c u l a t o r too

Scilab code Exa 1.2 example 2

1 clc;

2 clear all;

3 r = 0.15; // Radius o f w i r e i n cm
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4 A = %pi* r^2; // Area o f wirw in cm squa r e
5 F = 200; // Force i n dyne
6 Y = 12.5 e11; // Young ’ s modulus i n dyne per cm

squa r e
7 t = ((F*9.8e5)/(A*Y))*100;

8 disp( ’% ’ ,t, ’ Pe r c en tage o f i n c r e a s e i s ’ );

Scilab code Exa 1.3 example 3

1 clc;

2 clear all;

3 lss = 5; // Length o f s t e e l w i r e i n m
4 as = 4e-5; // Cross s e c t i o n a r ea o f s t e e l w i r e i n

squa r e mete r s
5 lc = 6; // Length o f copper w i r e i n m
6 ac = 5e-5; // Cross s e c t i o n a r ea o f copper w i r e i n

squa r e mete r s
7 Ratio = (lss/as)*(ac/lc); // Rat io os youngs modulus

o f s t e e l to c opp e rA f t e r e l i m i n a t i n g f o r c e and
d e l t a change

8 disp(Ratio , ’ The r a t i o o f youngs modulus o f s t e e l to
copper i s ’ );

Scilab code Exa 1.4 example 4

1 clc;

2 clear all;

3 change = 0.01/100;

4 h = 1e5; // He ight
5 rho = 1 // Dens i ty o f water i n gm per cm squa r e
6 g = 980 // Grav i ty c on s t an t i n am per squa r e cm
7 deltap = h*g*rho;

8 k = deltap/change;
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9 disp( ’ dyne cmˆ−2 ’ ,k, ’ Bulk modulus o f s phe r e i s ’ )

Scilab code Exa 1.5 example 5

1 clc;

2 clear all;

3 deltav = 0.5; // change i n volume
4 v = 200; // i n i t i a l volume in l i t r e s
5 deltap = 100*1.013 e5 // change i n p r e s s u r e i n Pa
6 k = (deltap /( deltav/v));

7 disp( ’ Pa ’ ,k, ’ Bulk modulus o f l i q u i d i s ’ )

Scilab code Exa 1.6 example 6

1 clc;

2 clear all;

3 l = 0.4 // Length i n meter
4 A = 240e-4 // Area o f s l a b i n meter squa r e
5 F = 1e5 // Shae r i ng f o r c e i n newton
6 n = 5.6e9 // Shear modulus i n pa
7 deltal = (F*l)/(n*A);

8 disp( ’m ’ ,deltal , ’ The d i s p l a c emen t i s ’ )

Scilab code Exa 1.7 example 7

1 clc;

2 clear all;

3 l = 7; // Length o f rubber cube
4 n = 2e7; // R i g i d i t y modulus i n dyne per cm squa r e
5 F = 200*1000*981; // Force i n dyne
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6 A = 49; // Area i n cm squa r e
7 theta = (F/(A*n));

8 disp( ’ rad ’ ,theta , ’ Sh ea r i ng s t r e s s i s ’ ) ;

9 deltal = l*theta;

10 disp( ’ cm ’ ,deltal , ’ Change i s ’ );

Scilab code Exa 1.8 example 8

1 clc;

2 clear all;

3 A = 2e-4; // Area o f s t e e l w i r e i n meter squa r e
4 Y = 2e11 // Young ’ s modulus i n Newton per meter

squa r e
5 F = A*Y // l = L in t h i s problem hence e l i m i n a t i n g

and r e a r r a n g i n g equa t i on o f Y
6 disp( ’N ’ ,F, ’ The va lu e o f f o r c e i s ’ )

Scilab code Exa 1.9 example 9

1 clc;

2 clear all;

3 sigma = 0.2; // Po i s son ’ s r a t i o
4 changel = 2e-3; // l o n g i t u d i n a l s t r a i n
5 changev = (changel -(2* sigma*changel))*100;

6 disp( ’% ’ ,changev , ’ Pe r c en tage change i n volume i s ’ )

Scilab code Exa 1.10 example 1

1 clc;

2 clear all;
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3 n = 2.8e10; // R i g i d i t y modulus i n Newton per meter
suquare

4 theta = 90; // In d e g r e s s
5 theta1 = theta*(%pi /180); // i n r a d i a n s
6 l = 2; // Length o f w i r e i n meter
7 r = 0.5e-3; // Radius o f w i r e i n meter
8 t = (%pi^2 * n *r^4) /(4*l);

9 disp( ’Nm’ ,t, ’ Torque i s ’ );

Scilab code Exa 1.11 example 11

1 clc;

2 clear all;

3 l = 50*1e-2; // l e n g t h o f w i r e i n m
4 a = 2e-3; // r a d i u s o f w i r e i n m
5 theta = 45; // In deg r e e
6 theta1 = theta*(%pi /180); // In r ad i an
7 n = 8*1e8 // R i g i d i t y modulus i n Newton per meter

squa r e
8 t = (0.5* %pi*n*a^4* theta1 ^2) /(2*l);

9 disp( ’ J ’ ,t, ’ Torque i s ’ )

Scilab code Exa 1.12 example 12

1 clc;

2 clear all;

3 l = 1; // Length o f w i r e i n m
4 a = 2e-3; // Radius o f w i r e i n m
5 theta = %pi /2; // i n r a d i a n s
6 theta1=theta *(180/ %pi);// i n d e g r e e s
7 n = 5e10; // R i g i d i t y modulus o f w i r e i n newton per

squa r e meter
8 t = (%pi*n*a^4* theta)/(2*l);
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9 disp( ’Nm’ ,t, ’ T o r s i o n a l c oup l e i s ’ );
10 y=a*theta1 /(2*l);// ang l e o f s h e a r at s u r f a c e
11 disp( ’ d e g r e e ’ ,y, ’ a n g l e o f s h e a r at s u r f a c e ’ );
12 z=y/2; // ang l e o f s h e a r at midway
13 disp( ’ d e g r e e ’ ,z, ’ a n g l e o f s h e a r at midway ’ );

Scilab code Exa 1.13 example 13

1 clc;

2 // t=( p i ∗n ∗ ( ( 2∗ a ) ˆ4) ∗ t h e t a ) /(2∗2∗ l )=( p i ∗n ∗ ( ( 4∗ a ) ˆ4) ∗
t h e t a1 ) /(2∗4∗ l )

3 //by s o l v i n g t h i s we ge t : t h e t a / th e t a1 = 256/16
4 theta = 90; // th e t a
5 theta1= 256/16; // th e t a / theta ’
6 theta2=theta/theta1;// theta ’
7 disp(+ ’ d e g r e e ’ ,theta2 , ’ The tw i s t on the l o n g e r

c y l i n d e r = ’ )

Scilab code Exa 1.14 example 14

1 clc;

2 clear all;

3 l = 0.5; // Length o f w i r e i n meter
4 a = 2e-3; // Radius p f w i r e i n meter
5 theta = 30; // In deg r e e
6 Ashear = (a*theta)/l;// Angle o f s h e a r
7 disp( ’ d e g r e e ’ ,Ashear , ’ Angle o f s h e a r i s ’ );

Scilab code Exa 1.15 example 15
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1 clc;

2 clear all;

3 e = 1e-2; // Re s t o r i n g coup l e per un i t tw i s t i n
Newton meter

4 a = 6e-2; // Radius o f c y i nd e r i n meter
5 a1 = 0.10 // I n t e r n e l d i amete r o f ho l l ow c y l i n d e r i n

mete r s
6 a2 = sqrt(a^2 + a1^2); // Ex t e r n e l Diameter i n meter
7 disp(a2);

8 c = (e * (a2^2 - a1^2))/(a^4);// Re s t o r i n g coup l e per
un i t tw i s t f o r ho l l ow c y l i n d e r

9 disp( ’Nm’ ,c, ’ R e s t o r i n g coup l e per un i t tw i s t f o r
ho l l ow c y l i n d e r i s ’ );

10 // There i s s l i g h t v a r i a t i o n i n answer than book ’ s
answer . . v e r i f i e d i n c a l c u l a t o r too

Scilab code Exa 1.16 example 16

1 clc;

2 clear all;

3 l = 0.80; // D i s t anc e between the k n i f e edge s i n
meter

4 r = 0.75e-2; // Radius o f rod i n meter
5 m = 800e-3; // Mass o f l o ad i n Ki logram
6 dp = 0.030e-2; // d e p r e s s i o n on meter
7 g = 9.8; // Grav i ty c on s t an t
8 Y = (m*g*l^3) /(12* dp*%pi*r^4);

9 disp( ’N/mˆ2 ’ ,Y, ’ Youngs modulus o f the ma t e r i a l i s ’ )
;

Scilab code Exa 1.17 example 17

1 clc;
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2 clear all;

3 l = 1; // Length o f beam in meter
4 dp = 10e-3; // Dep r e s s i on i n meter
5 x = 0.4 // D i s t anc e at which d e p r e s s i o n i s to be

found in meter
6 dpx = (dp*3*(x-x^2+x^3))/l^3;

7 disp( ’m ’ ,dpx , ’ D ep r e s s i on at x = 0 . 4m i s ’ );

Scilab code Exa 1.18 example 18

1 clc;

2 clear all;

3 dp = 12e-3; // Dep r e s s i on f o r a c a n t i l e v e r os
ano the r c a n t i l e v e r o f some ma t e r i a l o f l eng th ,
width o f t h i c k n e s s t h r e e t imes the f i r s t c a s e

4 // d e l t a=4mgl ˆ3/ ybdˆ3 he r e r e p l a c e l =3 l b=3b and d=3d
so . .

5 dpd = dp/3;

6 disp( ’m ’ ,dpd , ’ The d e p r e s s i o n i n second c a n t i l e v e r i s
’ );
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Chapter 2

Acoustics Of Buildings

Scilab code Exa 2.1 example 1

1 clc;

2 // d e l t a L=L2−L1
3 // I p r o p o r t i o n a l to squa r e o f ampl i tude so when

ampl i tude i s doubled i n t e n s i t y w i l l becomes 4
t imes

4 //L1=10∗ l 0 g 10 ( I1 / I0 )
5 //L2=10∗ l o g 10 ( I2 / I0 )
6 // d e l t a L=L2−L1
7 // d e l t a L =10∗ l o g ( I 1 / I0 )−10∗ l o g ( I 2 / I0 ) =10∗ l o g ( I 2 / I1 )
8 I21 =4; // I2 / I1=4 because i n t e n s i t y=ampˆ2
9 delta_L =10* log10(I21);// i n c r e a s e i n i n t e n s i t y l e v e l

10 disp(+ ’dB ’ ,delta_L , ’ i n c r e a s e i n i n t e n s i t y l e v e l = ’ )

Scilab code Exa 2.2 example 2

1 clc;

2 //L2−L1=10∗ l o g 10 ( I2 / I1 )
3 // so , we can w r i t e tha t
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4 L2=40 // i dB
5 L1=10 // i n dB
6 // where L1 and L2 a r e i n t e n s i t y l e v e l o f two waves

o f same f r e qu en cy
7 L=L2 -L1;

8 // l e t I 2 / I1=I
9 I=10^(L/10);

10 // l e t a2 / a1=a
11 a=sqrt(I);// Rat io o f t h e i r amp l i tude s
12 disp(a, ’ Rat io o f t h e i r amp l i tude s = ’ )

Scilab code Exa 2.3 example 3

1 clc;

2 clear all;

3 I1=25.2 // i n Wm̂ −2
4 I2=0.90 // i n Wm̂ −2
5 B=10* log10(I1/I2) // R e l a t i v e l o udn e s s o f sound in dB
6 disp(+ ’dB ’ ,B, ’ R e l a t i v e l o udn e s s o f sound = ’ )

Scilab code Exa 2.4 example 4

1 clc;

2 clear all;

3 I=1e4 // i n W/(m∗m)
4 I0=1e-12 // i n W/(m∗m)
5 B=10* log10(I/I0);// i n t e n s i t y l e v e l
6 disp(+ ’dB ’ ,B,” i n t e n s i t y l e v e l = ”)

Scilab code Exa 2.5 example 5
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1 clc;

2 B=5 // i n dB
3 //B=10∗ l o g ( I 2 / I1 )
4 // l e t I 2 / I1=x
5 // 10∗ l o g ( x )=5
6 x=10^(5/10);

7 disp( ’ t ime s more i n t e n s e than the unamp l i f i e d sound ’
,x, ’ Amp l i f i e d sound i s ’ )

Scilab code Exa 2.6 example 6

1 clc;

2 d=198; // i n meter
3 t=1.2; // i n second
4 // v e l o c i t y=d i s t a n c e / t ime
5 v=2*d/t;// v e l o c i t y
6 disp(+ ’m/ s ’ ,v, ’ v e l o c i t y = ’ );

Scilab code Exa 2.7 example 7

1 clc;

2 // need to f i n d ab s o r p t i o n c o e f f i c i e n t
3 V=5600 // i n mˆ3
4 T=2 // i n second
5 s=700 // i n mˆ2
6 a=0.16*V/(s*T)

7 disp(a,” ab s o r p t i o n c o e f f i c i e n t =”)

Scilab code Exa 2.8 example 8
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1 clc;

2 absorp1 =92.90; // i n mˆˆ2
3 absorp2 =92.90; // i n mˆ2
4 V=2265.6; // i n mˆ3
5 T1 =0.16*V/( absorp1);

6 T2 =0.16*V/( absorp1+absorp2);

7 ans=T2/T1;// e f f e c t on Reve rb e r a t i on t ime
8 disp(+” o f i t s o r i g i n a l va l u e ”,ans ,” Reve rb e r a t i on

t ime w i l l r educed to ”)

Scilab code Exa 2.9 example 9

1 clc;

2 clear all;

3 v=25.2*20.3*8.04 ;// i n mˆ3
4 T=0.75; // i n second
5 absorp1 =500*0.3176 ;// i n mˆ2
6 absorp2 =(0.16*v)/T;

7 T1 =(0.16*v)/( absorp1+absorp2);// r e v e r b a r a t i o n t ime
8 disp(+ ’ s e cond ’ ,T1 ,” r e v e r b a r a t i o n t ime =”);

Scilab code Exa 2.10 example 10

1 clc;

2 clear all;

3 v=45*100*17.78; // i n mˆ3
4 absorp1 =(700*0.03) +(600*0.06) +(400*0.025) +(600*0.3);

5 absorp_p =600*4.3;

6 T1 =(0.16*v)/( absorp1);// Reve rba r a t i on t ime ( empty
h a l l )

7 T2 =(0.16*v)/( absorp_p+absorp1);// Reve rba r a t i on t ime
with f u l l c a p a c i t y
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8 disp(+ ’ s e cond ’ ,T1 , ’ R ev e rba r a t i on t ime ( empty h a l l ) =
’ );

9 disp(+ ’ s e cond ’ ,T2 , ’ R ev e rba r a t i on t ime with f u l l
c a p a c i t y = ’ );

10 // There i s s l i g h t v a r i a t i o n i n answer than book ’ s
answer . . v e r i f i e d i n c a l c u l a t o r too . ( mi s take i n
t ex tbook )
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Chapter 3

Ultrasonics

Scilab code Exa 3.1 example 1

1 clc;

2 clear all;

3 t=1.6*1e-3 // t h i c k n e s s i n meter
4 v=5760 // v e l o c i t y i n m/ s
5 lemda =2*t// wave l ength
6 f=v/lemda // fundamenta l f r e qu en cy
7 disp(+ ’Hz ’ ,f, ’ fundamenta l f r e qu en cy = ’ )

Scilab code Exa 3.2 example 2

1 clc;

2 t=40*1e-2;

3 // pu l s e c o v e r s 2x d i s t a n c e i n a r r i v i n g back
4 // so , 30∗1 e−6=2∗x/v
5 //and , 2nd pu l s e w i l l c ov e r a d i s t a n c e o f 2∗40 cm in

80∗1 e−6 s e cond s
6 // t h e r f o r e , 80∗1 e−6=(2∗40∗1e−2)/v
7 // compare both equa t i on
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8 e1=30;

9 e2=40*2

10 x=e1*t*2/(2* e2);

11 disp(+ ’m ’ ,x, ’ d i s t a n c o f the f l ow from near end = ’ )

Scilab code Exa 3.3 example 3

1 clc;

2 f_diff =50*1e3 // i n Hz
3 v=5000 // i n m/ s
4 // f 1=v/2∗ t
5 // f 2=2v/2 t
6 // f2−f 1=v/2 t
7 t=v/(2* f_diff)

8 disp(+ ’ meter ’ ,t, ’ Th i ckne s s o f s t e e l p l a t e = ’ )

Scilab code Exa 3.4 example 4

1 clc;

2 f=1e6 // f r e qu en cy i n Hz
3 L=1 // i nduc t an c e i n henry
4 // f =(1/2∗ p i ) ∗ ( s q r t ( 1 / (L∗C) ) )
5 c=1/(4* %pi ^2*f^2*L);// c ap a c i t a n c e
6 disp(+ ’F ’ ,c, ’ c a p a c i t a n c e = ’ )
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Chapter 4

Crystal Physics

Scilab code Exa 4.1 example 1

1 clc;

2 clear all;

3 r=1.278*1e-8 ;// atomic r a d i u s i n cm
4 M=63.5; // atomic we ight
5 N=6.023*1 e23; // avogadro number
6 n=4 // f o r f c c n=4
7 a=4*r/(sqrt (2));

8 density=n*M/(N*a^3);// Dens i ty o f copper
9 disp(+ ’ g/ cc ’ ,density , ’ Dens i ty o f copper = ’ )

Scilab code Exa 4.2 example 2

1 clc;

2 M=58.45; // atomic mass
3 N=6.02*1 e23;// avogadro number
4 density =2.17*1 e3 ; // i n kg/mˆ3
5 n=4 // Nacl i s FCC
6 a=(n*M/(N*density))^(1/3);// l a t t i c e c on s t an t

23



7 disp(+ ’m ’ ,a, ’ l a t t i c e c on s t an t = ’ );
8 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 4.3 example 3

1 clc;

2 // l e t t h r e e i n t e r c e p t s a r e I1 , I2 , I 3
3 I1=3;

4 I2=-2;

5 I3=3/2;

6 // l e t t h e i r r e c i p r o c a l s a r e I1 1 , I 2 1 , I 3 1
7 I1_1 =1/I1;

8 I2_1 =1/I2;

9 I3_1 =1/I3;

10 //LCM o f I1 1 , I 2 1 , I 3 1 a r e 6 .
11 //By mu l t i p l y LCM with I 1 ! , I 2 1 , I 3 1 we w i l l g e t

m i l l e r i n d i c e s
12 LCM =6;

13 M_1=LCM*I1_1;

14 M_2=LCM*I2_1 ;

15 M_3=LCM*I3_1;

16 disp(M_1 , ’ M i l l e r i n d i c e s o f p l ane = ’ );
17 disp(M_2);

18 disp(M_3);

Scilab code Exa 4.4 example 4

1 clc;

2 r=1.246 // i n A
3 a=4*r/sqrt (2)

4 d_200 =3.52/ sqrt (4+0+0)

5 disp(+ ’m ’ ,d_200*1e-10, ’ d200 = ’ )

24



6 d_220 =3.52/ sqrt (4+4)

7 disp(+ ’m ’ ,d_220*1e-10, ’ d220 = ’ )
8 d_111 =3.52/ sqrt (1+1+1)

9 disp(+ ’m ’ ,d_111*1e-10, ’ d111 = ’ )

Scilab code Exa 4.5 example 5

1 clc;

2 h=1

3 k=1

4 l=1

5 h1=1

6 k1=1

7 l1=1

8 a=((h*h1) -(k*k1)+(l*l1))/(sqrt((h*h)+(k*k)+(l*l))*

sqrt((h1*h1)+(k1*k1)+(l1*l1)));

9 // c o s i n e ang l e=a so ang l e=c o s i n e i n v e r s e o f a
10 thita=acosd(a);// ang l e between two p l an e s
11 disp(+ ’ d e g r e e ’ ,thita , ’ a n g l e between two p l an e s = ’ )

Scilab code Exa 4.6 example 6

1 clc;

2 a=2.9*1e-8; // i n cm
3 M=55.85; // atomic mass
4 density =7.87 // i n g/ cc
5 N=6.023*1 e23;

6 n=(a^3*N*density)/M;//Number o f atoms per un i t c e l l
7 disp(n, ’ Number o f atoms per un i t c e l l = ’ );
8 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o
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Scilab code Exa 4.7 example 7

1 clc;

2 M=55.85; // atomic mass
3 d=7.86 // d e n s i t y o f i r o n i n g/ cc
4 N=6.023*1 e23

5 n=2 //BCC s t r u c t u r e
6 a=((n*M)/(N*d))^(1/3);

7 r=(sqrt (3)*a)/4; // r a d i u s o f i r o n atom
8 disp(+ ’ cm ’ ,r, ’ r a d i u s o f i r o n atom = ’ )

Scilab code Exa 4.8 example 8

1 clc;

2 M=207.21; // atomic mass
3 d=11.34*1 e3 // i n kg/mˆ3
4 N=6.023*1 e26 // i n kg/mˆ3
5 n=4; // f o r FCC
6 a=((n*M)/(N*d))^(1/3);// l a t t i c e c on s t an t
7 r=(sqrt (2)*a)/4; // Atomic r a d i u s
8 disp(+ ’m ’ ,a, ’ l a t t i c e c on s t an t = ’ );
9 disp(+ ’m ’ ,r, ’ Atomic r a d i u s = ’ );

Scilab code Exa 4.9 example 9

1 clc;

2 n=1;

3 thita =30; // ang l e i n d eg r e e
4 lamda =1.75; // i n A
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5 h=1;

6 k=1;

7 l=1;

8 // d111=a/ s q r t ( ( h∗h )+(k∗k )+( l ∗ l ) )
9 // 2 d s i n ( t h i t a )=n∗ lamda

10 d=n*lamda /(2* sind(thita));

11 a=sqrt (3)*d;// l a t t i c e c on s t an t
12 disp(+ ’ mete r s ’ ,a*1e-10,” l a t t i c e c on s t an t =”)

Scilab code Exa 4.10 example 10

1 clc;

2 // l e t t h r e e i n t e r c e p t s a r e I1 , I2 , I 3
3 I1 =0.96;

4 I2 =0.64;

5 I3 =0.48;

6 // as they a r e r a t i o s we w i l l mu l t i p l y by some some
c on s t a n t s so tha t i t w i l l become i n t e g e r s

7 I1=6;

8 I2=4;

9 I3=3 ;

10 // l e t t h e i r r e c i p r o c a l s a r e I1 1 , I 2 1 , I 3 1
11 I1_1 =1/I1;

12 I2_1 =1/I2;

13 I3_1 =1/I3;

14 //LCM o f I1 1 , I 2 1 , I 3 1 a r e 1 2 .
15 //By mu l t i p l y LCM with I 1 ! , I 2 1 , I 3 1 we w i l l g e t

m i l l e r i n d i c e s
16 LCM =12;

17 M_1=LCM*I1_1;

18 M_2=LCM*I2_1 ;

19 M_3=LCM*I3_1;

20 disp(M_1 , ’ M i l l e r i n d i c e s o f p l ane = ’ );
21 disp(M_2);

22 disp(M_3);
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Chapter 5

Wave Optics

Scilab code Exa 5.1 example 1

1 clc;

2 refractive_index =1.65 // r e f r a c t i v e index
3 lamda =5893*1e-10; // wave l ength
4 n=400;

5 t=n*lamda /(2*( refractive_index -1));// Th i ckne s s o f
f i lm

6 disp(+ ’ meter ’ ,t, ’ Th i ckne s s o f f i lm = ’ )

Scilab code Exa 5.2 example 2

1 clc;

2 clear all;

3 x=0.40*1e-3; // i n meter
4 n=900;

5 lamda =2*x/n;// Wavelength o f l i g h t i n mete r s
6 lamda1=lamda/1e-10; // Wavelength o f l i g h t i n A
7 disp(+ ’ Angstorm ’ ,lamda1 , ’ Wavelength o f l i g h t i n A = ’

)
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Scilab code Exa 5.3 example 3

1 clc;

2 lamda =5893*1e-10; // wave l ength o f monocromatic l i g h t
3 n=4000;

4 x=n*lamda /2; // d i s t a n c e moved by mi r r o r M1
5 disp(+ ’ meter ’ ,x, ’ d i s t a n c e moved by mi r r o r M1 = ’ )

Scilab code Exa 5.4 example 4

1 clc;

2 clear all;

3 lamda =5461*1e-10; // wave l ength o f l i g h t
4 n=8; //no o f f r i n g s
5 t=6*1e-6; // i n meter
6 u=((n*lamda)/(2*t))+1; // r e f r a c t i v e index o f ma t e r i a l
7 disp(u, ’ r e f r a c t i v e index o f ma t e r i a l = ’ );

Scilab code Exa 5.5 example 5

1 clc;

2 ue =1.553; // g i v en ue
3 u0 =1.544; // g i v en uo
4 lamda =500*1e-9; // i n meter
5 t=lamda /(4*(ue -u0));//The t h i c k n e s s o f q u a r t e r wave

p l a t e
6 disp(+ ’ meter ’ ,t, ’ The t h i c k n e s s o f q u a r t e r wave p l a t e

= ’ )
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Scilab code Exa 5.6 example 6

1 clc;

2 lamda =5893*1e-10; // i n meter
3 ue =1.55333; // g i v en ue
4 u0 =1.5442; // g i v en u0
5 t=lamda /(2*(ue -u0));// Th i c kn e s s s o f h a l f wave p l a t e
6 disp(+ ’ meter ’ ,t, ’ Th i c kn e s s s o f h a l f wave p l a t e = ’ );

Scilab code Exa 5.7 example 7

1 clc;

2 u0 =1.5442; // g i v en u0
3 ue =1.5533; // g i v en ue
4 lamda =5*1e-5; // wave l rngth i n cm
5 t=lamda /(2*(ue -u0));// Th i c kn e s s s o f h a l f wave p l a t e
6 disp(+ ’ cm ’ ,t, ’ Th i c kn e s s s o f h a l f wave p l a t e = ’ )
7 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 5.8 example 8

1 clc;

2 clear all;

3 u0 =1.658; // g i v en u0
4 ue =1.486; // g i v en ue
5 lamda =5893*1e-8 // i n cm
6 t=lamda /(4*(u0 -ue));// Th i c kn e s s s o f q u a r t e r wave

p l a t e
7 disp(+ ’ cm ’ ,t, ’ Th i c kn e s s s o f q u a r t e r wave p l a t e = ’ )
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Chapter 6

Lasers

Scilab code Exa 6.1 example 1

1 clc;

2 clear all;

3 D=4*1e8;// d i s t a n c e between ea r t h and moon in m
4 lemda =16000*1e-10; // wave l ength i n meter s
5 d=1e-3; // ap e r t u r e i n meter
6 th=lemda/d;// angu l a r speed
7 disp( ’ rad ’ ,th , ’ a ngu l a r speed i s= ’ );
8 aos=(D*th)^2; // a r ea o f sp r ead
9 disp( ’mˆ2 ’ ,aos , ’ a r e a o f sp r ead i s= ’ );

10 // t h e r e i s v a r i a t i o n i n the answer than book . .
checked i n c a l c u l a t o r too . .

Scilab code Exa 6.2 example 2

1 clc;

2 clear all;

3 a1=2*1e-3; // d i s t a n c e from the l a s e r
4 a2=3*1e-3; // d i s t a n c e from the l a s e r
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5 d1=2; // output beam spo t d i amete r
6 d2=4; // output beam spo t d i amete r
7 th=(a2-a1)/(2*(d2-d1));// ang l e o f d i v e r g e n c e
8 disp( ’ rad ’ ,th , ’ a n g l e o f d i v e r g e n c e ’ );

Scilab code Exa 6.3 example 3

1 clc;

2 clear all;

3 D=0.1; // f o c a l l e n g t h o f l e n s
4 lemda =14400*1e-10; // wave l ength i n meter s
5 p=100*1e-3; // power o f l a s e r beam
6 d=10*1e-3; // ap e r t u r e i n meter
7 th=lemda/d;// angu l a r speed
8 disp( ’ rad ’ ,th , ’ a ngu l a r speed i s= ’ );
9 aos=(D*th)^2; // a r ea o f sp r ead

10 disp( ’mˆ2 ’ ,aos , ’ a r e a o f sp r ead i s= ’ );
11 I=p/aos;// ’ i n t e n s i t y
12 disp( ’W∗mˆ−2 ’ ,I, ’ i n t e n s i t y i s= ’ );
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Chapter 7

Optical Fiber Communication

Scilab code Exa 7.1 example 1

1 clc;

2 clear all;

3 NA = 0.24; // Numer ica l Aper ture
4 delta = 0.014;

5 n1 = (NA)/sqrt (2* delta);// R e f r a c t i v e index o f f i r s t
medium

6 disp( ’ ’ ,n1 , ’ R e f r a c t i v e index o f f i r s t medium i s ’ );
7 n2 = n1 - (delta*n1);// R e f r a c t i v e index o f s e cong

ma t e r i a l
8 disp( ’ ’ ,n2 , ’ R e f r a c t i v e index o f s e cong ma t e r i a l i s ’

);

Scilab code Exa 7.2 example 2

1 clc;

2 clear all;

3 n1 = 1.49; // R e f r a c t i v e index o f f i r s t medium
4 n2 = 1.44; // R e f r a c t i v e index o f s econd medium
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5 delta = (n1 -n2)/n1; // Index d i f f e r e n c e
6 NA = n1* sqrt (2* delta);

7 disp( ’ ’ ,NA , ’ Numer ica l Aperture o f f i b e r i s ’ );
8 thetaa = asind(NA);

9 disp( ’ d e g r e e ’ ,thetaa , ’ Acceptance ang l e i s ’ );

Scilab code Exa 7.3 example 3

1 clc;

2 clear all;

3 NA = 0.15 ; // Numer ica l Aperture o f f i b e r
4 n2 = 1.55; // R e f r a c t i v e index o f c l a dd i n g
5 n0w = 1.33; // R e f r a c t i v e index o f water
6 n0a = 1; // R e f r a c t i v e index o f a i r
7 n1 = sqrt(NA^2 + n2^2);

8 NAW = (sqrt(n1^2 -n2^2))/n0w;

9 thetaa = asind(NAW);// Acceptance ang l e i n water
10 disp( ’ d e g r e e ’ ,thetaa , ’ Acceptance ang l e i n water i s ’

);

Scilab code Exa 7.4 example 4

1 clc;

2 clear all;

3 l = 16; // Length o f o p t i c a l f i b e r i n Km
4 Pi = 240e-6; // Mean o p t i c a l l e n g t h launched in

o p t i c a l f i b e r i n Watts
5 Po = 6e-6; // Mean o p t i c a l power at the output i n

watt s
6 alpha = 10* log10(Pi/Po);// S i g n a l a t t e n u a t i o n i n

f i b e r
7 disp( ’dB ’ ,alpha , ’ S i g n a l a t t e n u a t i o n i n f i b e r ’ )
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8 alpha1 = alpha/l;// S i g n a l a t t e n u a t i o n per km o f the
f i b e r

9 disp( ’dB/km ’ ,alpha1 , ’ S i g n a l a t t e n u a t i o n per km o f
the f i b e r ’ );

Scilab code Exa 7.5 example 7

1 clc;

2 clear all;

3 Tf = 1400; // F i c t i v e t empera tu re o f s i l i c o n i n
Ke lv in

4 betai = 7e-11; // I s o t h e rma l c o m p r e s s i b i l i t y squa r e
meter per newton

5 n = 1.46; // R e f r a c t i v e index o f s i l i c o n
6 p = 0.286; // P h o t o e l a s t i c c on s t an t o f s i l i c o n
7 lambda = 0.63e-6 // Wavelength i n micrometer
8 kb = 1.38e-23 // Boltzmann con s t an t i n j o u l e per

k e l v i n
9 L = 1e3;

10 alphas = (8 * %pi^3 * n^8 * p^2 * kb * Tf * betai)

/(3 * lambda ^4);// Ray l e i gh s c a t t e r i n g c o e f f i c i e n t
11 alphars = exp(-alphas * L);// Loss f a c t o r
12 disp( ’ meterˆ−1 ’ ,alphas , ’ Ray l e i gh s c a t t e r i n g

c o e f f i c i e n t i s ’ );
13 disp( ’ ’ ,alphars , ’ Loss f a c t o r i s ’ );

Scilab code Exa 7.6 example 6

1 clc;

2 clear all;

3 alpha = 0.5; // At t enua t i on o f s i n g l e mode o p t i c a l
f i b r e i n dB per km
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4 lambda = 1.4; // Operat ing wave l ength o f o p t i c a l
f i b e r i n micrometer

5 d = 8 // Diameter o f f i b e r i n micrometer
6 y = 0.6; // Lase r s ou r c e f r e qu en cy width
7 pb = 4.4e-3 * d^2 * lambda ^2 * alpha * y;// Thresho ld

o p t i c a l power i n SBS
8 prs = 5.9e-2 * d^2 * lambda * alpha;// Thresho ld

o p t i c a l power i n SRS
9 disp( ’W’ ,pb , ’ Thre sho ld o p t i c a l power i n SBS ’ );

10 disp( ’W’ ,prs , ’ Thre sho ld o p t i c a l power i n SRS ’ );

Scilab code Exa 7.7 example 7

1 clc;

2 clear all;

3 n1 = 1.50; // R e f r e a c t i v e index o f f o r s t medium
4 delta = 0.003; // Index d i f f e r e n c e
5 lambda = 1.6*1e-6; // Operat ing wave l ength o f f o b e r

i n meter
6 x=2* delta*n1*n1

7 n2 = sqrt(n1^2-x);// r e f r a c t i v e index o f c l a dd i n g
8 disp(n2, ’ r e f r a c t i v e index o f c l a dd i n g ’ );
9 rc = (3*n1^2* lambda)/(4* %pi*sqrt(n1^2 - n2^2) ^3);//

The c r i t i c a l r a d i u s o f c u r v a tu r e f o r which
bending l o s s e s o c cu r

10 disp( ’ meter ’ ,rc , ’ The c r i t i c a l r a d i u s o f c u r v a tu r e
f o r which bending l o s s e s o c cu r i s ’ );

11 // t h e r e i s v a r i a t i o n i n answer than book . . book ’ s
answer i s wr i gh t but i n s c i l a b i t i s not coming
. . ( s c i l a b mi s take )
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Chapter 8

Conducting Materials

Scilab code Exa 8.1 example 1

1 clc;

2 clear all;

3 n = 5.8*1 e28; // E l e c t r o n s d e n s i t y i n e l e c t r o n s per
cube meter

4 rho = 1.58*1e-8; // R e s i s t i v i t y o f w i r e i n ohm meter
5 m = 9.1*1e-31; // Mass o f e l e c t r o n
6 e = 1.6*1e-19; // Charge o f e l e c t r o n i n coloumb
7 E = 1e2; // E l e c t r i c f i e l d
8 t = m/(rho*n*e^2);

9 u = (e*t)/m;

10 v = u*E;

11 disp( ’ s ’ ,t, ’ The r e l a x a t i o n t ime i s ’ );
12 disp( ’mˆ2/ v o l t s e c ’ ,u, ’ The mob i l i t y o f e l e c t r o n s ’ );
13 disp( ’m/ s ’ ,v, ’ The ave rage d r i f t v e l o c i t y f o r an

e l e c t r i c f i e l d o f 1V/cm i s ’ );
14 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 8.2 example 2
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1 clc;

2 clear all;

3 e = 1.6*1e-19; // Charge on e l e c t r o n i n coulumb
4 m = 9.1*1e-31; // Mass o f e l e c t r o n i n kg
5 rho = 1.54*1e-8; // R e s i s t i v i t y o f ma t e r i a l a t room

tempera tu re i n ohm . meter
6 n = 5.8*1 e28; // Number o f e l e c t r o n s per cub i c meter
7 Ef = 5.5; // The f e rm i ene rgy o f the conduc to r i n eV
8 vf = sqrt ((2*Ef*e)/m);

9 t = (m/(n*e^2* rho));

10 MFP = vf*t;

11 disp( ’m/ s ’ ,vf , ’ V e l o c i t y o f e l e c t r o n i s ’ );
12 disp( ’m ’ ,MFP , ’Mean f r e e path o f e l e c t r o n i s ’ );

Scilab code Exa 8.3 example 3

1 clc;

2 clear all;

3 m = 9.1*1e-31; //Mass o f e l e c t r o n i n kg
4 e = 1.6*1e-19; // Charge on e l e c t r o n i n coulumb
5 t = 3*1e-14; // Re l axa t i on t ime in s e cond s
6 n = 5.8*1 e28; //Number o f e l e c t r o n s i n cub i c meter
7 rho =m/(n*t*e*e);//The r e s i s t i v i t y o f meta l
8 u = 1/(n*e*rho);//The mob i l i t y o f e l e c t r o n
9 disp( ’Ohm. meter ’ ,rho , ’ The r e s i s t i v i t y o f meta l i s ’ );

10 disp( ’ s qau r e meter per v o l t . s e cond ’ ,u, ’ The mob i l i t y
o f e l e c t r o n i s ’ );

11 // s l i g h t v a r i a t i o n i n ans than book . . checked in
c a l c u l a t o r a l s o ( Mistake i n t ex tbook )

Scilab code Exa 8.4 example 4

1 clc;
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2 clear all;

3 e = 1.6*1e-19; // Charge o f e l e c t r o n s i n coloumbs
4 m = 9.1*1e-31; // Mass o f e l e c t r o n s i n Kg
5 Ef = 7*e ; // Fermi ene rgy i n e l e c t r o n s v o l t
6 t = 3*1e-14; // Re l axa t i on t ime in s e cond s
7 vf = sqrt(Ef*2/m);

8 lambda = vf*t;//The mean f r e e path o f e l e c t r o n s
9 disp( ’ Meters ’ ,lambda , ’ The mean f r e e path o f

e l e c t r o n s i s ’ );

Scilab code Exa 8.5 example 5

1 clc;

2 clear all;

3 rhoC = 1.65*1e-8; // E l e c t r i c a l r e s i s t i v i t y o f
cpooe r i n ohm meter

4 rhoN = 14*1e-8; // E l e c t r i c a l r e s i s t i v i t y o f N i c k e l
i n ohm meter

5 T = 300; // Room tempera tu r e i n k e l v i n
6 KCu =(2.45*1e-8*T)/rhoC;// Thermal c o n d u c t i v i t y o f Cu
7 KNi =2.45*1e-8*T/rhoN;// Thermal c o n d u c t i v i t y o f Ni
8 disp( ’W/(m∗ deg r e e ) ’ ,KCu , ’ Thermal c o n d u c t i v i t y o f Cu

i s ’ );
9 disp( ’W/(m∗ deg r e e ) ’ ,KNi , ’ Thermal c o n d u c t i v i t y o f Ni

i s ’ );
10 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o ( Mistake i n Textbbok )
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Chapter 9

Quantum Physics

Scilab code Exa 9.1 example 1

1 clc;

2 clear all;

3 e = 1.6e-19; // Charge o f e l e c t r o n i n Coloumb
4 lambda = 2e-10; // Wavelength o f a photon in mete r s
5 h = 6.62e-34; // Planc ’ s c on s t an t i n Jou l e second
6 c = 3e8; // Ve l o c i t y og l i g h t i n a i r i n meter per

second
7 E = (h*c)/( lambda*e);// Thermal c o n d u c t i v i t y o f Ni
8 p = h/lambda;//The momentum o f photon
9 disp( ’ eV ’ ,E, ’ The ene rgy o f photon i s ’ );

10 disp( ’ ( kg .m) / s ’ ,p, ’ The momentum o f photon i s ’ );

Scilab code Exa 9.2 example 2

1 clc;

2 clear all;

3 h = 6.62e-34; // Planck ’ s c on s t an t J . s
4 v = 440e3; // Operat ing f r e qu en cy o f r a d i o i n Hertz
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5 P = 20e3 ; // Power o f r a d i o t r a n sm i t t e r i n Watts
6 n = P/(h*v);// Let n be the number o f photons

emi t t ed per second
7 disp( ’ ’ ,n, ’ Number o f photon emi t t ed per second i s ’ )

;

Scilab code Exa 9.3 example 3

1 clc;

2 clear all;

3 h = 6.62e-34; // Planck ’ s c on s t an t i n J . s
4 c = 3e8; // Ve l o c i t y o f l i g t h i n a i r
5 t = 18000; // Time o f glow − ( 5∗3600 ) i n s e cond s
6 P = 30 //Power i n watt s
7 lambda = 5893e-10; // Wavelength o f emi t t ed l i g t h i n

mete r s
8 E = (h*c)/lambda; // Energy o f a photon
9 n = (P*t)/E; // l e t n be the number o f photons

emi t t ed i n 5 hours
10 disp( ’ ’ ,n, ’ Number o f photons emi t t ed i n 5 hours i s ’ )

;

Scilab code Exa 9.4 example 4

1 clc;

2 clear all;

3 h = 6.62*1e-34; // P lanc l ’ s c on s t an t i n J . s
4 c = 3*1e8; // Ve l o c i t y o f l i g h t i n vacccum in m/ s
5 m = 9.1*1e-31; // Mass o f e l e c t r o n i n Kg
6 lambda = 0.7078*1e-10 // Wavelength i n meter
7 theta = 90;

8 delta = (h*(1-cosd(theta))/(m*c));

9 Nlambda = lambda + delta;
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10 disp( ’ meter ’ ,Nlambda , ’ The wave l ength o f s c a t t e r e d X−
r ay s i s ’ );

Scilab code Exa 9.5 example 5

1 clc;

2 clear all;

3 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
4 h = 6.62e-34; // Planck ’ s c on s t an t i n J . s
5 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
6 lambda = 1.8e18; // Frequency o f the i n c i d e n t r ay s
7 theta = 180; // ang l e i n d eg r e e
8 lambda = c/lambda;

9 delta = (h*(1-cosd(theta)))/(m*c);

10 Nlambda = lambda+delta;// ’ Wavelength o f s c a t t e r e d X−
r ay s

11 disp( ’ meter ’ ,Nlambda , ’ Wavelength o f s c a t t e r e d X−r ay s
i s ’ );

Scilab code Exa 9.6 example 6

1 clc;

2 clear all;

3 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
4 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
5 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
6 lambda = 1.12e-10; // Wavelength o f l i g h t i n meter s
7 theta = 90;

8 delta = (h*(1-cosd(theta)))/(m*c);

9 Nlambda = lambda + delta;//The wave l ength o f
s c a t t e r e d X−r ay s

10 E = (h*c)*((1/ lambda) -(1/ Nlambda)) ;// Energy o f
e l e c t r o n
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11 disp( ’ mete r s ’ ,Nlambda , ’ The wave l ength o f s c a t t e r e d X
−r ay s i s ’ );

12 disp( ’ J ’ ,E, ’ Energy o f e l e c t r o n i s ’ );

Scilab code Exa 9.7 example 7

1 clc;

2 clear all;

3 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
4 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
5 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
6 lambda = 0.03e-10; // Wavelength o f l i g h t i n meter s
7 theta = 60; // ang l e i n d eg r e e
8 delta = (h*(1-cosd(theta)))/(m*c);

9 Nlambda = lambda + delta;

10 E = ((h*c)*((1/ lambda) -(1/ Nlambda)))/1.6e-19 ;//
Energy o f r e c o i l i n g e l e c t r o n

11 disp( ’ eV ’ ,E, ’ Energy o f r e c o i l i n g e l e c t r o n i s ’ );

Scilab code Exa 9.8 example 8

1 clc;

2 clear all;

3 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
4 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
5 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
6 lambda = 0.5e-10; // Wavelength o f l i g h t i n meter s
7 theta = 90;

8 delta = (h*(1-cosd(theta)))/(m*c);

9 Nlambda = lambda + delta;

10 E = (h*c)*((1/ lambda) -(1/ Nlambda)) ;

11 disp( ’ J ’ ,E, ’ Energy o f e l e c t r o n i s ’ );
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Scilab code Exa 9.9 example 9

1 clc;

2 clear all;

3 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
4 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
5 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
6 lambda = 1.5e-10; // Wavelength o f l i g h t i n meter s
7 E = 0.5e-16; // Energy o f e l e c t r o n i n J
8 Nlambda = ((h*c)/lambda)-E;// ’ Energy o f s c a t t e r e d

e l e c t r o n
9 disp( ’ J ’ ,Nlambda , ’ Energy o f s c a t t e r e d e l e c t r o n i s ’ )

;

Scilab code Exa 9.10 example 10

1 clc;

2 clear all;

3 lemda =0.022*1e-10; // wave l ength i n meter s
4 th=45; // ang l e i n d eg r e e
5 m=9.1*1e-31;

6 c=3*1e8;// v e l o c i t y o f l i g h t i n f r e e space
7 h=6.62*1e-34; // plank ’ s c on s t an t
8 x=cos(th);

9 disp(x);

10 dlemda=h*(1-cos(th))/(m*c);// d e l t a lemda
11 disp( ’m ’ ,dlemda , ’ d e l t a lemda i s= ’ );
12 // lemda−lemda1=dlemda s0 . . lemda1=lemda−dlemda
13 lemda1=lemda -dlemda;// wave l ength o f i n c i d e n t X−r ay s
14 disp( ’m ’ ,lemda1 , ’ wave l ength o f i n c i d e n t X−r ay s ’ );
15 // t h e r e i s v a r i a t i o n i n the answer than book . .

checked i n c a l c u l a t o r too . . ( mi s take o f book )
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Scilab code Exa 9.11 example 11

1 clc;

2 clear all;

3 a = 1e-10 // Width o f box i n meter
4 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
5 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
6 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
7 n = 1; // S i n g l e e l e c t r o n
8 E = (n^2 * h^2) /(8*m*a^2*1.6e-19);

9 disp( ’ eV ’ ,E, ’ Energy o f e l e c t r o n nˆ2∗ ’ );

Scilab code Exa 9.12 example 12

1 clc;

2 clear all;

3 a = 1e-10 // Width o f box i n meter
4 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
5 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
6 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
7 n = 1; // S i n g l e e l e c t r o n
8 E = (h^2) /(8*m*a^2);// Energy o f i n l owe r l e v e l
9 p = h/(2*a);//Momentum

10 disp( ’ J ’ ,E, ’ Energy o f i n l owe r l e v e l ’ );
11 disp( ’ ( kg .m) / s ’ ,p, ’Momentum i s ’ );

Scilab code Exa 9.13 example 13

1 clc;
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2 clear all;

3 a = 0.2e-9 // Width o f box i n meter
4 m = 9.1e-31; // Mass o f e l e c t r o n i n kg
5 h = 6.62e-34; // Planck ’ s c on s t an t i n Js
6 c = 3e8; // Ve l o c i t y o f l i g h t i n vaccum
7 E5 = 230*1.6e-19 // Energy o f a p a r t i c l e i n Vo l t s

i n 5 th an t i node
8 n = 5;

9 E1 = E5/(n^2);

10 m = (h^2) /(8*E1*a^2);//Mass o f e l e c t r o n
11 disp( ’ kg ’ ,m, ’ Mass o f e l e c t r o n i s ’ );

Scilab code Exa 9.14 example 14

1 clc;

2 clear all;

3 n = 1; // S i n g l e p a r t i c l e
4 a = 50e-10; // Width o f box i n meter
5 deltax = 10e-10; // I n t e r v e l between p a r t i c l e
6 p = (2/a)*deltax;//The p r o b a b i l i t y o f f i n d i n g the

p a r t i c l e
7 disp( ’ ’ ,p, ’ The p r o b a b i l i t y o f f i n d i n g the p a r t i c l e

i s ’ );

Scilab code Exa 9.15 example 15

1 clc;

2 clear all;

3 h = 6.62*1e-34; // Planck ’ s c on s t an t
4 m = 1e-9; // Mass o f p a r t i c l e i n kg
5 t = 100; //Time r e q i r e d by the p a r t i c l e to c r o s s 1

mm d i s t a n c e
6 a = 1e-3 ; // Width o f box i n m
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7 v = 1e-5; // Ve l o c i t y o f p a r t i c l e i n m/ s
8 E = (0.5*m*v^2);

9 n = sqrt (8*m*a^2*E/(h^2));//The quantum s t a t e
10 disp( ’ ’ ,n, ’ The quantum s t a t e i s ’ );

Scilab code Exa 9.16 example 16

1 clc;

2 clear all;

3 h = 6.62e-34; // Planck ’ s c on s t an t i n J . s
4 m = 9.1e-31 // Mass o f e l e c t r o n i n kg
5 nk =1;

6 nl = 1;

7 nm = 1;

8 a = 0.5e-10 // Width o f c u b i c a l box i n meter
9 E = (h^2*(nk^2+nl^2+nm^2))/(8*m*a^2*1.6e-19);//The

l owe s t ene rgy l e v e l w i l l have ene rgy
10 disp( ’ eV ’ ,E, ’ The l owe s t ene rgy l e v e l w i l l have

ene rgy ’ );
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Chapter 10

Energy Bands in Solids

Scilab code Exa 10.1 example 1

1 clc;

2 //E=Ef+1% o f Ef
3 k=1.38*1e-23; // boltzman con s t an t
4 e=1.6*1e-19; // cha rge o f e l e c t r o n
5 E=0.0555;

6 // 0 . 1=1/ [ ( exp ( (E∗ e ) /( k∗T) ) ) +1]
7 T=E*e/(k*log (9));// Temprature
8 disp(+ ’ k e l v i n ’ ,T, ’ Temprature = ’ );
9 // t h e r e i s s l i g h t v a r i a t i o n than book ’ s answer . .

checked i n c a l c u l a t o r a l s o . ( book ’ s mi s take )

Scilab code Exa 10.2 example 2

1 clc;

2 sx=0.01 // i n ev . where x=E−Ef
3 x1=sx *1.6*1e-19 // c o nv e r t i n g i t i n j o u l e
4 T=200 // i n k e l v i n
5 Fe =1/(1+ exp(x1 /(1.38*1e-23*T)));//The va lu e o f F(E)
6 disp(Fe, ’ The va lu e o f F(E) = ’ )
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Scilab code Exa 10.3 example 3

1 clc;

2 density =7.13*1 e3 // i n kg/mˆ3
3 M=65.4

4 N=6.023*1 e26 // avogedro number
5 n=(2* density*N)/M

6 n1=n^(2/3);

7 Ef =3.65*1e-19*n1; // i n eV
8 Ef1 =(3/5)*Ef // i n eV
9 disp(+ ’ eV ’ ,Ef , ’ f e rm i ene rgy = ’ );

10 disp(+ ’ eV ’ ,Ef1 , ’Mean ene rgy at T=0K = ’ );
11 // t h e r e i s s l i g h t v a r i a t i o n i n answer than book ’ s

answer . . checked in c a l c u l a t o r too . . ( book ’ s
mi s take )

Scilab code Exa 10.4 example 4

1 clc;

2 clear all;

3 Ef=5.51 // i n eV
4 E=(3/5)*Ef;//The ave rage ene rgy o f a f r e e e l e c t r o n

i n s i l v e r at 0k
5 disp(+ ’ eV ’ ,E, ’ The ave rage ene rgy o f a f r e e e l e c t r o n

i n s i l v e r at 0k = ’ )
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Chapter 11

Semiconductors

Scilab code Exa 11.1 example 1

1 clc;

2 clear all;

3 Pi =0.47; // g i v en r e s i s t i v i t y o f i n t r i n s i c germanium
4 sigmai =1/Pi;// conductance
5 e=1.6*1e-19; // cha rge o f e l e c t r o n
6 ue =0.38; // e l e c t r o n mob i l i t y
7 up =0.18; // ho l e mob i l i t y
8 ni=sigmai /(e*(ue+up));// i n t r i n s i c c a r r i e r d e n s i t y at

300K
9 disp( ’mˆ−3 ’ ,ni , ’ i n t r i n s i c c a r r i e r d e n s i t y at 300K

temp= ’ );

Scilab code Exa 11.2 example 2

1 clc;

2 clear all;

3 e=1.6*1e-19; // cha rge o f e l e c t r o n
4 ue =0.39; // e l e c t r o n mob i l i t y
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5 up =0.19; // ho l e mob i l i t y
6 ni =2.4*1 e19;// i n t r i n s i c c a r r i e r d e n s i t y
7 sigma=ni*e*(up+ue);

8 disp( ’ ohmˆ−1∗mˆ−1 ’ ,sigma , ’ c o n d u c t i v i t y o f i n t r i n s i c
s em i conduc to r= ’ );

Scilab code Exa 11.3 example 3

1 clc;

2 clear all;

3 m0 =9.1*1e-31;

4 me =0.12* m0;

5 mp =0.28* m0;

6 Eg =0.67*1.6*1e-19

7 k=1.38*1e-23; // boltzman con s t an t
8 h=6.62*1e-34; // plank ’ s c on s t an t
9 T=300;

10 ni =2*((2* %pi*k*T/h^2) ^(3/2))*((me*mp)^(3/4))*exp(-Eg

/(2*k*T));// i n t r i n s i c c a r r i e r c o n c e n t r a t i o n
11 disp( ’mˆ−3 ’ ,ni , ’ i n t r i n s i c c a r r i e r c o n c e n t r a t i o n i s= ’

);

Scilab code Exa 11.4 example 4

1 clc;

2 clear all;

3 Eg1 =0.36*1.6*1e-19;

4 Eg2 =0.72*1.6*1e-19

5 k=1.38*1e-23; // boltzman con s t an t
6 T=300; // t empre tu r e i n k e l v i n
7 // i n t h i s f o rmu la n i =2∗((2∗%pi∗k∗T/h ˆ2) ˆ ( 3/2 ) ) ∗ ( (me∗

mp) ˆ (3/4 ) ) ∗ exp(−Eg/(2∗ k∗T) ) r a t i o o f n ip / n iq i s
g i v en by :
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8 x=exp((Eg2 -Eg1)/(2*k*T));// r a t i o o f n ip / n iq
9 disp(x, ’ r a t i o o f n ip / n iq i s= ’ );

10 // s l i g h t v a r i a t i o n i n ans than book . . checked in
c a l c u l a t o r a l s o

Scilab code Exa 11.5 example 5

1 clc;

2 clear all;

3 e=1.6*1e-19; // cha rge o f e l e c t r o n
4 ue =0.39; // e l e c t r o n mob i l i t y
5 up =0.19; // ho l e mob i l i t y
6 ni =2.5*1 e19;// i n t r i n s i c c a r r i e r d e n s i t y
7 l=1e-2; // l e n g t h o f Ge rode
8 a=1e-4; // a r ea o f Ge rode
9 sigma=ni*e*(up+ue);// c o n du c t i v i t y o f i n t r i n s i c

s em i conduc to r
10 disp( ’ ohmˆ−1∗mˆ−1 ’ ,sigma , ’ c o n d u c t i v i t y o f i n t r i n s i c

s em i conduc to r= ’ );
11 P=1/ sigma;

12 R=P*l/a;// r e s i s t a n c e o f Ge rode
13 disp( ’ ohm ’ ,R, ’ r e s i s t a n c e o f Ge rode ’ );

Scilab code Exa 11.6 example 6

1 clc;

2 clear all;

3 ue =3850; // mob i l i t y o f e l e c t r o n
4 sigma =5; // c o n du c t i v i t y o f ntype s emi conduc to r
5 e=1.6*1e-19; // cha rge o f e l e c t r o n
6 Nd=sigma/(e*ue);// d e n s i t y o f donor atoms
7 disp( ’ cmˆ−3 ’ ,Nd , ’ d e n s i t y o f donor atoms i s= ’ );
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Scilab code Exa 11.7 example 7

1 clc;

2 clear all;

3 // l e t Ef−Ev=0.4eV=x and Ef1−Ev=y
4 x=0.4; //Ef−Ev in eV
5 k=1.38*1e-34; // boltzmann con s t an t
6 T=300; // t empre tu r e i n k e l v i n
7 //now p=Nv∗ exp(−x /( k∗T) )=Na and p’=Nv∗ exp(−y /( k∗T) )

=2Na so r a t i o o f t h i s 2 i s 2=exp ( x−y /( k∗T) )
8 y=x-k*T*log (2);// Ef1−Ev in eV
9 disp( ’ eV ’ ,y, ’ Ef1−Ev in eV i s= ’ )

Scilab code Exa 11.8 example 8

1 clc;

2 clear all;

3 // l e t Ec1−Ef =0.3eV=x and Ec2−Ef=y
4 x=0.3; //Ec−Ef i n eV
5 T1=300; // t empre tu r e i n k e l v i n
6 T2=330; // t empre tu r e i n k e l v i n
7 //Ec−Ef=k∗T∗ l o g (Nc/Nd) so . .
8 y=T2*x/T1;//Ec2−Ef i n eV
9 disp( ’ eV ’ ,y, ’ Ec2−Ef i n eV i s= ’ );

Scilab code Exa 11.9 example 9

1 clc;

2 clear all;
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3 B=0.5; // g i v en f l u x d e n s i t y
4 d=3*1e-3; // g i v en t h i c k n e s s
5 J=500; // g i v en c u r r e n t d e n s i t y
6 n=1e21;// g i v en donor d e n s i t y
7 e=1.6*1e-19; // cha rge o f e l e c t r o n
8 Vh=(B*J*d/(n*e));// h a l l v o l t a g e
9 disp( ’V ’ ,Vh , ’ h a l l v o l t a g e i s= ’ );

Scilab code Exa 11.10 example 10

1 clc;

2 clear all;

3 P=8.9*1e-3; // r e s i s t i v i t y o f doped s i l l i c o n
4 Rh =3.6*1e-4; // h a l l c o e f f i c i e n t
5 e=1.6*1e-19; // cha rge o f e l e c t r o n
6 ne=3*%pi /(8*Rh*e);// c a r r i e r d e n s i t y o f e l e c t r o n
7 disp( ’mˆ−3 ’ ,ne , ’ c a r r i e r d e n s i t y o f e l e c t r o n i s= ’ );
8 ue=1/(P*ne*e);// mob i l i t y o f e l e c t o n
9 disp( ’mˆ2∗Vˆ−1∗ s ˆ−1 ’ ,ue , ’ mob i l i t y o f e l e c t o n i s= ’ )
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Chapter 12

Superconductivity

Scilab code Exa 12.1 example 1

1 clc;

2 clear all;

3 Tc =7.26; // c r i t i c a l t empre tu r e i n k e l v i n
4 H0=8*1e5/(4* %pi);// magnet i c f i e l d at 0K
5 T=5; // t empre tu r e i n k e l v i n
6 Hc=H0*(1-(T/Tc)^2);// megnr t i c f i e l d at 5K
7 disp( ’A/m’ ,Hc , ’ megnr t i c f i e l d at 5K tempre tu r e ’ );
8 // t h e r e i s v a r i a t i o n i n the answer than book . .

checked i n c a l c u l a t o r too . .

Scilab code Exa 12.2 example 2

1 clc;

2 clear all;

3 Tc=0.3; // g i v en t empare tu r e i n k e l v i n
4 thetad =300;

5 // pa r t a
6 N0g=-1/(log(Tc/thetad));
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7 disp(N0g , ’ the va lu e o f N0g i s ’ );
8 // pa r t b
9 kB =1.38*1e-23; // boltzmann con s t an t

10 Eg=3.5*kB*Tc;// ene rgy
11 disp( ’ J ’ ,Eg , ’ ene rgy i s= ’ );

Scilab code Exa 12.3 example 3

1 clc;

2 clear all;

3 H0 =0.0306; // g i v en c on s t an t c h a r a c t e r i s t i c o f l e ad
ma t e r i a l

4 Tc=3.7; // g i v en t empare tu r e i n k e l v i n
5 T=2; // g i v en t empare tu r e i n k e l v i n
6 x=(T/Tc)*(T/Tc);

7 Hc=H0*(1-x);// va lu e o f magnet i c f i e l d at 2K temp
8 disp( ’T ’ ,Hc , ’ v a l u e o f magnet i c f i e l d at 2K temp= ’ );

Scilab code Exa 12.4 example 4

1 clc;

2 clear all;

3 HcT =2*1e5/(4* %pi);// magnet i c f i e l d i n t e n s i t y at T K
4 Hc0 =3*1e5/(4* %pi);// magnet i c f i e l d i n t e n s i t y at T=0K
5 Tc =3.69; // g i v en t empera tu r e i n K
6 T=sqrt(1-(HcT/Hc0))*Tc;// t empre tu r e i n K
7 disp( ’K ’ ,T, ’ t empera tu re o f s upe r c onduc tu r e i s= ’ );

Scilab code Exa 12.5 example 5
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1 clc;

2 clear all;

3 H0 =6.5*1 e4;// g i v en c on s t an t c h a r a c t e r i s t i c o f l e ad
ma t e r i a l

4 Tc =7.18; // g i v en temprature i n k e l v i n
5 T=4.2; // g i v en temprature i n k e l v i n
6 // pa r t a
7 x=(T/Tc)*(T/Tc);

8 Hc=H0*(1-x);// va lu e o f magnet i c f i e l d at 4 . 2K temp
9 disp( ’A/M’ ,Hc , ’ v a l u e o f magnet i c f i e l d at 4 . 2K temp=

’ );
10 // pa r t b
11 r=1e-3/2; // g i v en r a d i u s
12 Ic=2*%pi*r*Hc;// c r i t i c a l c u r r e n t
13 disp( ’A ’ ,Ic , ’ c r i t i c a l c u r r e n t i s= ’ );

Scilab code Exa 12.6 example 6

1 clc;

2 clear all;

3 lemdaT =750; // g i v en p e n e t r a t i o n depth at T=3.5K
4 Tc =4.22; // g i v en c r i t i c a l t empre tu r e
5 T=3.5; // // g i v en tempare tu r e
6 // pa r t a
7 x=(T/Tc)^4; // temporary v a r i a b l e
8 lemda0=lemdaT/sqrt(1-x);// p e n e t r a t i o n depth at T=0K
9 disp( ’ Angstrome ’ ,lemda0 , ’ p e n e t r a t i o n depth at T=0K

i s= ’ );
10 // pa r t b
11 N=6.02*1 e26;// g i v en
12 alpha =13.55*1 e3;// g i v en
13 M=200.6; // g i v en
14 n0=N*alpha/M;

15 disp( ’ /mˆ3 ’ ,n0 , ’ mo l e cu l a r d e n s i t y= ’ );
16 ns=n0*(1-(T/Tc)^4);// sup e r c onduc t i n g e l e c t r o n
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d e n s i t y
17 disp( ’ /mˆ3 ’ ,ns , ’ s up e r c onduc t i n g e l e c t r o n d e n s i t y= ’ );
18 // Re su l t p r i n t e d wrong i n book
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Chapter 13

Magnetic Materials

Scilab code Exa 13.1 example 1

1 clc;

2 clear all;

3 u0=4*%pi*1e-7;

4 H=1e7;// magnet i c f i e l d s t r e n g t h
5 X=( -0.9)*1e-6; // magnet i c s u s e p t i b l i t y
6 M=X*H;// magne t i z a t i on o f ma t e r i a l
7 disp( ’A/m’ ,M, ’ magne t i z a t i on o f ma t e r i a l i s= ’ );
8 B=u0*H;// magnet i c f l u x d e n s i t y
9 disp( ’Wb/mˆ2 ’ ,B, ’ magnet i c f l u x d e n s i t y i s= ’ );

Scilab code Exa 13.2 example 2

1 clc;

2 clear all;

3 X=2*1e-3; // magnet i c s u s e p t i b i l i t y o f ma t e r i a l a t
room temp .

4 H=1e3;// magnet i c f i e l d i n t r n s i t y o f p i e c e o f
f e r r i c o x i d e
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5 u0=4*%pi*1e-7;

6 M=X*H;// magne t i z a t i on
7 disp( ’A/m’ ,M, ’ magne t i z a t i on i s= ’ );
8 ur=X+1; // r e l a t i v e p e r m i a b i l i t y
9 B=u0*ur*H;// magnet i c f l u x d e n s i t y

10 disp( ’W/mˆ2 ’ ,B, ’ magnet i c f l u x d e n s i t y i s= ’ );

Scilab code Exa 13.3 example 3

1 clc;

2 clear all;

3 M=2.74*1 e8;// magne t i z a t i on per atom in A/m
4 a=2.66*1e-10; // e l ement ry cube edge
5 n=2; // I r on i n BCC
6 B=(M*a*a*a)/2; //Amˆ2 per atom
7 disp( ’Amˆ2 ’ ,B, ’Amˆ2 per atom= ’ );
8 // in t e rms o f bohr megneton
9 b=B/(9.27*1e-24);// d i p o l e moment

10 disp( ’ bohr megnaton/atom ’ ,b, ’ d i p o l e moment i s= ’ );
11 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 13.4 example 4

1 clc;

2 clear all;

3 u0=4*%pi*1e-7;

4 b=9.27*1e-24;

5 H=1e3;// homogeneous f i e l d
6 k=1.38*1e-23; // boltzmann con s t an t
7 T=303; // temp in k e l v i n
8 T1 = T - 273; // Temp In Degree
9 x=u0*b*H/(k*T);// avg magnet i c moment
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10 disp( ’ bohr magneton/ sp i n ’ ,x, ’ avg magnet i c moment i s=
’ );

Scilab code Exa 13.5 example 5

1 clc;

2 clear all;

3 ur=16; // r e l a t i v e p e r m i a b i l i t y
4 I=3300; // i n t e n s i t y o f magne t i z a t i on
5 H=I/(ur -1);// s t r e n g t h o f the f i e l d
6 disp( ’A/m’ ,H, ’ s t r e n g t h o f the f i e l d ’ );
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Chapter 14

Dielectrics

Scilab code Exa 14.1 example 1

1 clc;

2 clear all;

3 er =1.0000684; // d i e l e c t r i c c on s t an t o f he l ium
4 N=2.7*1 e25;// atoms /mˆ3
5 r=(er -1) /(4* %pi*N);

6 R=r^(1/3); // r a d i u s o f e l e c t r o n c l oud
7 disp( ’m ’ ,R, ’ r a d i u s o f e l e c t r o n c l oud i s ’ );
8 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 14.2 example 2

1 clc;

2 clear all;

3 k=1.38*1e-23; // boltzmann con s t an t
4 N=1e27;//HCL mo l e cu l e per cub i c meter
5 E=1e6;// e l e c t r i c f i e l d o f vapour
6 D=3.33*1e-30;
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7 pHCL =1.04*D;

8 T=300; // t empre tu r e i n k e l v i n
9 alpha=(pHCL)^2/(3*k*T);

10 p0=N*alpha*E;// o r i e n t a t i o n p o l a r i z a t i o n
11 disp( ’C/mˆ2 ’ ,p0 , ’ o r i e n t a t i o n p o l a r i z a t i o n i s= ’ );

Scilab code Exa 14.3 example 3

1 clc;

2 clear all;

3 alpha =0.35*1e-40; // p o l a r i z a b i l i t y o f gas
4 N=2.7*1 e25;

5 e0 =8.854*1e-12; // p e r m i t t i v i t y o f vacume
6 er=1+(N*alpha/e0);// r e l a t i v e p e r m i t t i v i t y
7 disp(er, ’ r e l a t i v e p e r m i t t i v i t y i s= ’ );

Scilab code Exa 14.4 example 4

1 clc;

2 clear all;

3 er=12; // r e l a t i v e p e r m i t t i v i t y
4 N=5*1 e28;// atoms /mˆ3
5 e0 =8.854*1e-12; // p e r m i t t i v i t y o f vacume
6 x=(er -1)/(er+2);

7 alpha =(3*e0/N)*x;// e l e c t r i c a l p o l a r i z a b i l i t y
8 disp( ’F∗mˆ2 ’ ,alpha , ’ e l e c t r i c a l p o l a r i z a b i l i t y ’ );

Scilab code Exa 14.5 example 5

1 clc;
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2 clear all;

3 C=2.4*1e-12; // g i v en c a p a c i t a n c e i n F
4 e0 =8.854*1e-12; // p e r m i t t i v i t y o f vacume
5 a=4*1e-4; // a r ea i n mˆ2
6 d=0.5*1e-2; // t h i c k n e s s
7 tandelta =0.02;

8 er=(C*d)/(e0*a);// r e l a t i v e p e r m i t t i v i t y
9 disp(er, ’ r e l a t i v e p e r m i t t i v i t y i s= ’ );

10 lf=er*tandelta;// l o s s f a c t o r
11 disp(lf, ’ e l e c t r i c l o s s f a c t o r i s= ’ );
12 delta=atan (0.02);

13 PA=90- delta;// phase ang l e
14 disp(PA, ’ phase ang l e i s= ’ );
15 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o

Scilab code Exa 14.6 example 6

1 clc;

2 clear all;

3 er=8; // r e l a t i v e p e r m i t t i v i t y
4 a=0.036; // a r ea i n mˆ2
5 e0 =8.854*1e-12; // p e r m i t t i v i t y o f vacume
6 C=6*1e-6; // c ap a c i t a n c e i n F
7 V=15; // p o t e n t i a l d i f f e r e n c e
8 d=e0*er*a/C;

9 E=V/d;// f i e l d s t r e n g t h
10 disp( ’V/m’ ,E, ’ f i e l d s t r e n g t h i s= ’ );
11 dpm=e0*(er -1)*E;// d i p o l e moment/ un i t volume
12 disp( ’C/mˆ2 ’ ,dpm , ’ d i p o l e moment/ un i t volume= ’ );
13 // s l i g h t v a r i a t i o n i n ans than book . . checked in

c a l c u l a t o r a l s o ( Mistake i n t ex tbook )
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