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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

Gravity

Scilab code Exa 1.1 Time Period

1
2 clc

3 clear

4
5 //INPUT DATA
6 L=1; // Length o f the bar i n m
7 l=0.25; // Length o f the pemdulum i n m
8
9 //CALCULATIONS

10 k=sqrt((L^2) /12);// Radius o f g y r a t i o n m
11 T=sqrt (((k^2/l)+l)/9.8) *2*3.14; //Time p e r i o d o f

pendulum i n s
12
13 //OUTPUT
14 mprintf( ’ Time p e r i o d o f the pendulum i s %3 . 3 f s e c ’ ,T

)

Scilab code Exa 1.2 Acceleration due to gravity
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1
2 clc

3 clear

4
5 //INPUT DATA
6 T=2.223; //Time taken f o r 1 o s c i l l a t i o n i n s e c
7 L=1.228; // Length o f the pendulum i n m
8
9 //CALCULATIONS

10 g=((4*3.14^2*L)/(T^2));// A c c e l e r a t i o n due to g r a v i t y
i n m. sˆ−2

11
12 //OUTPUT
13 mprintf( ’ The a c c e l e r a t i o n due to g r a v i t y i s %3 . 2 f m

sˆ−2 ’ ,g)

Scilab code Exa 1.3 Time Period and distance

1
2 clc

3 clear

4
5 //INPUT DATA
6 l=1.2; // Length o f o f bar i n m
7
8 //CALCULATIONS
9 k=sqrt(l^2/12);// Radius o f g y r a t i o n i n m

10 T=sqrt (((k^2/(l/2))+(l/2))/9.8) *2*3.14; //Time p e r i o d
o f the pendulum i n s

11 L=((9.8*T^2) /(4*3.14^2));// Length i n m
12 D=L-(l/2);// Another p o i n t where pendulum has same

t i m e p e r i o d i n m
13
14 //OUTPUT
15 mprintf( ’ The t ime p e r i o d o f pendulum i s %3 . 3 f s \
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nDi s tance o f ano the r p o i n t from c e n t r e o f g r a v i t y
on bar with same t ime p e r i o d i s %3 . 1 f m ’ ,T,D)

Scilab code Exa 1.4 Time Period

1
2 clc

3 clear

4
5 //INPUT DATA
6 L=1; // Length o f pendulum i n m
7 B=0.05; // Width o f pendulum i n m
8
9 //CALCULATIONS

10 k=sqrt((L^2+B^2) /12);// Radius o f g y r a t i o n i n m
11 D=((L/2)-k)*100; // d i s t a n c e o f p o i n t o f minimum time

p e r i o d from one end i n cm
12
13 //OUTPUT
14 mprintf( ’ The minimum time p e r i o d i s o b t a i n e d at %3 . 2

f cm ’ ,D)
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Chapter 2

Elasticity

Scilab code Exa 2.1 Youngs Modulus

1 clc

2 clear

3 // Input data
4 l=3 // Length o f the w i r e i n m
5 A=(6.25*10^ -5) // Area i n mˆ2
6 dl=(3*10^ -3) // I n c r e a s e i n l e n g t h i n m
7 F=(1.2*10^3) // Tens ion i n N
8
9 // C a l c u l a t i o n s

10 Y=((F*l)/(A*dl))/10^10 //Young ’ s modulus i n N/mˆ2
∗10ˆ10

11
12 // Output
13 printf( ’ Youngs modulus o f the w i r e i s %3 . 2 f ∗10ˆ10 N

/mˆ2 ’ ,Y)

Scilab code Exa 2.2 Increase in length

12



1 clc

2 clear

3 // Input data
4 l=2.75 // Length o f s t e e l w i r e i n m
5 d=(1*10^ -3) // Diameter o f the w i r e i n m
6 M=1 // Appl i ed l oad i n kg
7 Y=(2*10^11) // Youngs modulus i n N/mˆ2
8
9 // C a l c u l a t i o n s

10 T=(M*9.8) // Tens ion i n N
11 dl=((T*l)/(3.14*(d/2) ^2*Y))/10^-4 // I n c r e a s e i n

l e n g t h i n m ∗10ˆ−4
12
13 // Output
14 printf( ’ The i n c r e a s e i n l e n g t h o f w i r e i s %3 . 5 f

∗10ˆ−4 m’ ,dl)

Scilab code Exa 2.3 Shearing Stress

1 clc

2 clear

3 // Input data
4 d=[6,6,2] // Dimens ions o f the r e c t a n g u l a r s o l i d i n cm
5 F=0.3 // Force a p p l i e d i n N
6 d1=5 // Di sp lacement r e l a t i v e to the l owe r s u r f a c e i n

mm
7
8 // C a l c u l a t i o n s
9 s=(F/(d(1)*d(2) *10^ -4))// Shear s t r e s s i n N/mˆ2

10 q=(d1*10^ -3)/(d(3) *10^ -2) // Shear s t r a i n
11 rm=(s/q)// R i g i d i t y modulus i n N/mˆ2
12
13 // Output
14 printf( ’ S h e a r i n g s t r e s s i s %3 . 2 f N/mˆ2 \n Shear

s t r a i n i s %3 . 2 f \n R i g i d i t y modulus i s %3 . 2 f N/m
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ˆ2 ’ ,s,q,rm)

Scilab code Exa 2.4 Shearing Force

1 clc

2 clear

3 // Input data
4 d=1.5 // D i s t o r t i o n i n the b l o c k i n cm
5 t=30 // Th i ckne s s o f the b l o c k i n cm
6 A=12 // S u r f a c e a r ea o f the b l o c k i n mˆ2
7 s=(2.5*10^10) // Shear modulus o f aluminium i n N/mˆ2
8
9 // C a l c u l a t i o n s

10 F=((s*A*10^ -4*d*10^ -2)/(t*10^ -2))/10^6 // S h e a r i n g
f o r c e i n N

11
12 // Output
13 printf( ’ S h e a r i n g f o r c e i s %3 . 1 f ∗10ˆ6 N ’ ,F)

Scilab code Exa 2.6 Poissions ratio

1 clc

2 clear

3 // Input data
4 Y=(7.25*10^10) // Youngs modulus o f s i l v e r i n N/mˆ2
5 K=(11*10^10) // Bulk modulus o f s i l v e r i n N/mˆ2
6
7 // C a l c u l a t i o n s
8 s=(3*K-Y)/(6*K)// P o i s s o n s r a t i o
9

10 // Output
11 printf( ’ P o i s s o n s r a t i o f o r s i l v e r i s %3 . 2 f ’ ,s)
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Scilab code Exa 2.7 Lateral Compression

1 clc

2 clear

3 // Input data
4 l=3 // Length o f the w i r e i n m
5 Y=(12.5*10^10) // Youngs modulus i n N/mˆ2
6 d=1 // d iamete r o f the w i r e i n mm
7 M=10 // l oad a p p l i e d i n kg
8 p=0.26 // P o i s s o n s r a t i o
9

10 // C a l c u l a t i o n s
11 dl=(M*9.8*l)/(3.14*(d/2) ^2*10^ -6*Y)// I n c r e a s e i n

l e n g t h i n m
12 sl=(p*dl)/l// L a t e r a l s t r a i n
13 dd=(sl*d*10^ -3) // Dec r ea s e i n d i amete r i n m
14 E=dl/10^-3 // E x t e n s i o produced i n m∗10ˆ−3
15 lc=dd/10^-7 // L a t e r a l c ompre s s i on i n m∗10ˆ−7
16
17 // Output
18 printf( ’ Ex t en s i on produced i s %3 . 2 f ∗10ˆ−3 m \n

L a t e r a l c ompre s s i on produced i s %3 . 3 f ∗10ˆ−7 m’ ,E
,lc)

Scilab code Exa 2.8 Couple to be applied

1 clc

2 clear

3 // Input data
4 l=1 // Length o f w i r e i n m
5 d=0.001 // d iamete r o f the w i r e i n m
6 q=(90*3.14) /180 // Twist a n g l e i n r a d i a n s
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7 r=(2.8*10^10) // R i g i d i t y modulus i n N/mˆ2
8
9 // C a l c u l a t i o n s

10 C=((3.14^2*r*(d/2)^4) /(4*l))/10^-3 // Couple to be
a p p l i e d i n N.m

11
12 // Output
13 printf( ’ The c o u p l e to be a p p l i e d i s %3 . 4 f ∗10ˆ−3 N.m

’ ,C)

Scilab code Exa 2.9 Poissions ratio

1 clc

2 clear

3 d=(0.82*10^ -3) // Diameter o f the w i r e i n m
4 dl=(1*10^ -3) // Length o f e l o n g a t i o n produced i n m
5 F=(0.33*9.8) // Force i n N
6 q=1 // Angular t w i s t i n r a d i a n s
7 T=(10*10^ -5) // Torque i n N
8 n=(2.2529*10^9) // R i g i d i t y modulus i n N/mˆ2
9

10 // C a l c u l a t i o n s
11 Y=(F/(3.14*(d/2)^2*dl))// youngs modulus ∗L i n N/mˆ2
12 s=(Y/(2*n))-1// P o i s s o n s r a t i o
13
14 // Output
15 printf( ’ P o i s s o n s r a t i o i s %3 . 4 f ’ ,s)

Scilab code Exa 2.10 Change in Volume

1 clc

2 clear

3 // Input data
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4 p=(1.01*10^5) // Standard a tmosphe r i c p r e s s u r e i n N/m
ˆ2

5 K=(16*10^10) // Bulk modulus i n N/mˆ2
6 dp=(p -10^2) // Change i n p r e s s u r e i n N/mˆ2
7
8 // C a l c u l a t i o n s
9 dvv=(dp/K)// Change i n volume to i n i t i a l volume

10 fv=(dvv /10^ -7) // F r a c t i o n a l change i n the volume
∗10ˆ−7

11
12 // Output
13 printf( ’ The change i n volume o f s t e e l bar i s %3 . 1 f

∗10ˆ−7 ∗V mˆ3 ’ ,fv)

17



Chapter 3

Special Theory of Relativity

Scilab code Exa 3.1 Relative Speed

1
2 clc

3 clear

4
5 //INPUT DATA
6 u=3.5*10^2; // Speed o f the c y c l i s t i n m/ s
7 v=2*10^3; // Speed o f the t r a i n i n m/ s
8 c=3*10^8; // Speed o f l i g h t i n m/ s
9

10 //CALCULATIONS
11 U=((u+v)/(1+((u*v)/c^2)))/1000 // R e l a t i v e speed i n km

/ s
12
13 //OUTPUT
14 mprintf( ’ The r e l a t i v e speed i s %3 . 2 f ∗10ˆ3 m/ s ’ ,U)

Scilab code Exa 3.2 Mass of Object

18



1
2 clc

3 clear

4
5 //INPUT DATA
6 c=3*10^8; // Speed o f l i g h t i n m/ s
7
8 //CALCULATIONS
9 v=(( sqrt (3)*c)/2) /10^8 // Speed i n m/ s

10
11 //OUTPUT
12 mprintf( ’ The mass o f the o b j e c t i s doub le i t s mass

at r e s t , when i t s speed i s %3 . 3 f ∗10ˆ8 m/ s ’ ,v)

Scilab code Exa 3.3 Mass of electron

1
2 clc

3 clear

4
5 //INPUT
6 E=1*1.6*10^ -16; // K i n e t i c ene rgy o f e l e c t r o n i n J
7 m=9.1*10^ -31; // Mass o f e l e c t r o n i n Kg
8 c=3*10^8; // Speed o f l i g h t i n m/ s
9

10 //CALCULATIONS
11 v=sqrt ((2*E)/m)// V e l o c i t y o f the e l e c t r o n i n m/ s
12 M=(m/sqrt(1-(v^2/c^2)))/10^ -31 // Mass o f the e l e c t r o n

i n kg
13
14 //OUTPUT
15 mprintf( ’ Mass o f e l e c t r o n hav ing ene rgy 1 keV i s %5

. 4 f ∗10ˆ−31 kg ’ ,M)
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Scilab code Exa 3.4 Time Interval

1
2 clc

3 clear

4
5 //INPUT
6 v=3*10^7; // Speed o f the s p a c e s h i p i n m/ s
7 t=1; //Time i n t e r v a l between the s i g n a l s i n s
8 c=3*10^8; // Speed o f l i g h t i n m/ s
9

10 //CALCULATIONS
11 T=t/sqrt(1-(v^2/c^2))//Time i n t e r v a l between

s u c e s s i v e s i g n a l s i n s
12
13 //OUTPUT
14 mprintf( ’ The t ime i n t e r v a l between s u c e s s i v e s i g n a l s

as s e en from the c o n t r o l room i s %3 . 3 f s ’ ,T)

Scilab code Exa 3.5 Speed of rocket

1
2 clc

3 clear

4
5 //INPUT
6 T=2; //Time on e a r t h i n y e a r s
7 t=1; //Time on s a t i l i t e i n y e a r s
8 c=3*10^8; // Speed o f l i g h t i n m/ s
9

10 //CALCULATIONS
11 v=c*sqrt(1-(t^2/T^2))/10^8 // V e l o c i t y i n m/ s
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12
13 //OUTPUT
14 mprintf( ’ The speed o f the r o c k e t i s %5 . 3 f ∗10ˆ8 m/ s ’ ,

v )

Scilab code Exa 3.6 Properties

1
2 clc

3 clear

4
5 //INPUT
6 t=2*10^ -6; //The l i f e t ime o f micro mesons i n s
7 v=2.994*10^8; // Speed o f micro mesons i n m sˆ−1
8 c=3*10^8; // Speed o f l i g h t i n m sˆ−1
9

10 //CALCULATIONS
11 T=(t/sqrt(1-(v^2/c^2)))/10^-5 // L i f e t ime o f micro

mesons i n s
12 D=v*T*10^-5 // D i s t a n c e t r a v e l l e d by micro mesons i n

one l i f e t ime i n m
13 d=v*t// D i s t a n c e t r a v e l l e d by the micro mesons i f

t h e r e i s no r e l a t i v i s t i c e f f e c t i n m
14
15 //OUTPUT
16 mprintf( ’ The mean l i f e t ime o f micro mesons i s %f

∗10ˆ−5 s \n ’ ,T)
17 mprintf( ’ The d i s t a n c e t r a v e l e d by micro mesons i s %3

. 1 f m \n ’ ,D)
18 mprintf( ’ The d i s t a n c e t r a v e l e d i f t h e r e i s no

r e l a t i v i s t i c e f f e c t i s %3 . 1 f m \n ’ ,d)

Scilab code Exa 3.8 Contracted length
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1
2 clc

3 clear

4
5 //INPUT
6 L=1.2; // Length o f the s a t i l l i t e i n m
7 v=0.98*3*10^8; // Speed o f the s a t i l l i t e i n m/ s
8 c=3*10^8; // Speed o f l i g h t i n m sˆ−1
9

10 //CALCULATIONS
11 l=L*sqrt(1-(v^2/c^2))//The c o n t r a c t e d l e n g t h i n m
12
13 //OUTPUT
14 mprintf( ’ The c o n t r a c t e d l e n g t h i s %3 . 4 f m ’ ,l)

Scilab code Exa 3.9 Relativistic mass

1 clc

2 clear

3 // Input data
4 v=0.9 // V e l o c i t y o f the p a r t i c l e i s 0 . 9 c
5
6 // C a l c u l a t i o n s
7 x=1/ sqrt(1-v^2) //x v a l u e f o r o b t a i n i n g mass
8 E=(x-1) //E v a l u e f o r o b t a i n i n g ene rgy
9

10 // Output
11 printf( ’ The r e l a t i v i s t i c mass o f the p a r t i c l e i s %3

. 3 f mo \n The k i n e t i c ene rgy o f the p a r t i c l e i s
%3 . 3 f mo . c ˆ2 ’ ,x,E)

Scilab code Exa 3.10 Speed of electron
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1 clc

2 clear

3 // Input data
4 E=2*10^6*1.6*10^ -19 // Energy o f the e l e c t r o n i n J
5 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
6 mo =9.1*10^ -31 // Mass o f the e l e c t r o n i n kg
7
8 // C a l c u l a t i o n s
9 m=(E/c^2)+mo // Mass i n kg . In textbook , the answer i s

wrong . The c o r r e c t answer i s 44.65∗10ˆ−31 kg
10 v=(c*sqrt(1-(mo/m)^2))/10^8 // V e l o c i t y o f the

p a r t i c l e i n m/ s
11
12 // Output
13 printf( ’ V e l o c i t y o f the p a r t i c l e i s %3 . 3 f ∗10ˆ8 m/ s ’ ,

v)
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Chapter 4

Diffraction

Scilab code Exa 4.1 Angular Seperation

1 clc

2 clear

3 n=15000 //Number o f l i n e s per i n ch
4 w=[5890 ,5896] // Wavelengths o f the two sodium l i n e s

i n Amgstrongs
5 n1=1 // Order o f d i f f r a c t i o n
6
7 // C a l c u l a t i o n s
8 N=(n/2.54) *100 //Number o f l i n e s p r e s e n t per meter
9 q1=asind(N*n1*w(1) *10^ -10) // Angle o f d i f f r a c t i o n f o r

D1 l i n e i n d e g r e e s
10 q2=asind(N*n1*w(2) *10^ -10) // Angle o f d i f f r a c t i o n f o r

D2 l i n e i n d e g r e e s
11 q=q2 -q1 //The a n g u l a r s e p e r a t i o n i n d e g r e e s
12 x=(q*60) //The a n g u l a r s e p e r a t i o n i n minutes
13 y=(x-int(x))*60 // For output
14
15 // Output
16 printf( ’ The a n g u l a r s e p e r a t i o n i s %i minute %3 . 2 f

s e c o n d s ’ ,x,y)
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Scilab code Exa 4.2 Minimum number of lines

1 clc

2 clear

3 // Input data
4 n=1 // Order o f d i f f r a c t i o n
5 w=[5890 ,5896] // Wavelengths o f the two sodium l i n e s

i n angst roms
6
7 // C a l c u l a t i o n s
8 N=(w(1) *10^ -10) /((w(2)-w(1))*10^ -10*n)//Minimum

number o f l i n e s i n a g r a t i n g which w i l l j u s t
r e s o l v e i n the f i r s t o r d e r

9
10 // Output
11 printf( ’Minimum number o f l i n e s i n a g r a t i n g which

w i l l j u s t r e s o l v e i n the f i r s t o r d e r i s %3 . 0 f ’ ,N)

Scilab code Exa 4.3 Third order

1 clc

2 clear

3 // Input data
4 ab =(15*10^ -6) // Grat ing c o n s t a n t i n m
5 w=(2.4*10^ -6) // Wavelength i n m
6 n=3 // Order o f d i f f r a c t i o n
7
8 // C a l c u l a t i o n s
9 q=asind ((n*w)/ab)// Angle at which t h i r d o r d e r i s

o b t a i n e d
10 qx=(q-int(q))*60 // For output
11 qy=(qx-int(qx))*60 // For output
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12
13 // Output
14 printf( ’ Third o r d e r i s o b t a i n e d at %i d e g r e e s %3 . 0 f

minutes %3 . 2 f s e c o n d s ’ ,q,qx,qy)

Scilab code Exa 4.4 Seperation of two lines

1 clc

2 clear

3 // Input data
4 w=[5000 ,5100] // Wavelengths o f l i g h t i n Armstrongs
5 N=6000 //Number o f l i n e s drawn on the g r a t i n g per cm
6 n=1 // Order o f d i f f r a c t i o n
7 F=1 // Foca l l e n g t h o f the l e n s i n m
8
9 // C a l c u l a t i o n s

10 q1=asind(N*100*n*w(1) *10^ -10) // Angle o f d i f f r a c t i o n
f o r D1 l i n e i n d e g r e e s

11 q2=asind(N*100*n*w(2) *10^ -10) // Angle o f d i f f r a c t i o n
f o r D1 l i n e i n d e g r e e s

12 x=F*(tand(q2)-tand(q1))*1000 // S e p e r a t i o n o f the two
l i n e s i n mm

13
14 // Output
15 printf( ’ S e p e r a t i o n o f two l i n e s i n the f i r s t o r d e r

spectrum i s %3 . 1 f mm’ ,x)

Scilab code Exa 4.5 Dispersive power

1 clc

2 clear

3 // Input data
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4 N=(5.9*10^5) //Number o f l i n e s drawn on the g r a t i n g
i n l i n e s /m

5 n=2 // Order o f d i f f r a c t i o n
6 l=(6000*10^ -10) // Wavelength o f l i g h t used i n m
7
8 // C a l c u l a t i o n s
9 q=asind(N*n*l)// Angle o f d i f f r a c t i o n i n d e g r e e s

10 cosq=cosd(q)// Cos ine o f a n g l e o f d i f f r a c t i o n
11 P=((n*N)/cosq)/10^6 // D i s p e r s i v e power∗ 10ˆ6
12
13 // Output
14 printf( ’ The d i s p e r s i v e power o f the g r a t i n g i n the

second o r d e r i s %3 . 2 f ∗10ˆ6 ’ ,P )

Scilab code Exa 4.6 Angular Seperation

1 clc

2 clear

3 // Input data
4 N=14438 //Number o f l i n e s per i n ch
5 n=3 // Order o f d i f f r a c t i o n
6 w=(4200*10^ -10) // Wavelength o f l i g h t used i n m
7
8 // C a l c u l a t i o n s
9 x=(N/2.54) *100 //Number o f l i n e s per m

10 dq=((n*x*10^ -10)/sqrt(1-(x^2*n^2*w^2)))*(180/3.14) //
Angular s e p e r a t i o n i n d e g r e e s . In textbook , i t i s

g i v e n wrong as 0 . 1 4 d e g r e e s
11
12 // Output
13 printf( ’ The a n g u l a r s e p e r a t i o n i s %3 . 3 f d e g r e e s ’ ,dq)

Scilab code Exa 4.7 Diffraction
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1 clc

2 clear

3 // Input data
4 N=5000 //Number o f l i n e s drawn on the g r a t i n g per m
5 w=(5890*10^ -10) // Wavelength o f the l i g h t used i n m
6
7 // C a l c u l a t i o n s
8 n=(1/(w*N*100))// Order o f spectrum
9 x=ceil(n)// Rounding o f f to next i n t e g e r

10
11 // Output
12 printf( ’ S i n c e n < %i , i t i s not p o s s i b l e to o b s e r v e

the f o u r t h or h i g h e r o r d e r o f d i f f r a c t i o n ’ ,x)
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Chapter 5

Laser and Fibre Optics

Scilab code Exa 5.1 Energy

1 clc

2 clear

3 // Input data
4 l=(5900*10^ -10) // Wavelength o f sodium D l i n e i n m
5 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
6 e=(1.602*10^ -19) // Charge o f e l e c t r o n s i n Columbs
7 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
8
9 // C a l c u l a t i o n s

10 E=((h*c)/l)/e// Energy emi t t ed i n eV
11
12 // Output
13 printf( ’ The ene rgy o f the f i r s t e x c i t e d s t a t e i s %3

. 1 f eV ’ ,E)

Scilab code Exa 5.2 Ratio of atoms

1 clc
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2 clear

3 // Input data
4 T=250+273 // Temperature i n K
5 l=(5900*10^ -10) // Wavelength o f sodium D l i n e i n m
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 e=(1.602*10^ -19) // Charge o f e l e c t r o n s i n Columbs
8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9 k=(1.38*10^ -23) // Boltzmann c o n s t a n t i n J/K

10
11 // C a l c u l a t i o n s
12 N=exp((-h*c)/(k*T*l))/10^ -21 //The r a t i o between the

atoms i n the f i r s t e x c i t e d s t a t e and the ground
s t a t e ∗10ˆ−21

13
14 // Output
15 printf( ’ The r a t i o between the atoms i n the f i r s t

e x c i t e d s t a t e and the ground s t a t e i s %3 . 3 f
∗10ˆ−21 ’ ,N)

Scilab code Exa 5.3 Ratio of emission

1 clc

2 clear

3 // Input data
4 T=250+273 // Temperature i n K
5 l=(5900*10^ -10) // Wavelength o f sodium D l i n e i n m
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 e=(1.602*10^ -19) // Charge o f e l e c t r o n s i n Columbs
8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9 k=(1.38*10^ -23) // Boltzmann c o n s t a n t i n J/K

10
11 // C a l c u l a t i o n s
12 N=(1/( exp((h*c)/(k*T*l)) -1))/10^ -21 //The r a t i o

between the s t i m u l a t e d e m i s s i o n and the
spontaneous e m i s s i o n ∗10ˆ−21
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13
14 // Output
15 printf( ’ The r a t i o between the s t i m u l a t e d e m i s s i o n

and the spontaneous e m i s s i o n i s %3 . 5 f ∗10ˆ−21 ’ ,N)

Scilab code Exa 5.4 Difference in states

1 clc

2 clear

3 // Input data
4 no=1.76 // R e f r a c t i v e index o f the ruby rod
5 vo =4.3*10^14 // Frequency i n Hz
6 dvo =1.5*10^11 //The d o p p l e r b roaden ing i n Hz
7 t21 =4.3*10^ -3 // L i f e t i m e o f spontantaneous e m i s s i o n

i n s
8 tp=6*10^ -9 // L i f e t i m e o f photon i n s
9 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s

10
11 // C a l c u l a t i o n s
12 dN =((4*3.14^2* vo^2*no^3*t21*dvo)/(c^3*tp))/10^23 //

The d i f f e r e n c e between the p o p u l a t i o n o f the
e x c i t e d s t a t e and the ground s t a t e i n mˆ−3

13
14 // Output
15 printf( ’ The d i f f e r e n c e between the p o p u l a t i o n o f the

e x c i t e d s t a t e and the ground s t a t e i s %3 . 3 f
∗10ˆ23 mˆ−3 ’ ,dN)

Scilab code Exa 5.5 Ratio of emission

1 clc

2 clear

3 // Input data
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4 l=5000*10^ -10 // Wavelength o f the i n c i d e n t l i g h t i n m
5 T=300 // Temperature i n K
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 e=(1.602*10^ -19) // Charge o f e l e c t r o n s i n Columbs
8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9 k=(1.38*10^ -23) // Boltzmann c o n s t a n t i n J/K

10
11 // C a l c u l a t i o n s
12 v=(c/l)// Frequency o f the i n c i d e n t l i g h t i n Hz
13 N=(1/( exp((h*c)/(k*T*l)) -1))/10^ -42 //The r a t i o

between the s t i m u l a t e d e m i s s i o n and the
spontaneous e m i s s i o n ∗10ˆ−42

14
15 // Output
16 printf( ’ The r a t i o o f s t i m u l a t e d e m i s s i o n to the

spontaneous e m i s s i o n i s %3 . 4 f ∗10ˆ−42 \n This
shows tha t the spontantaneous e m i s s i o n i s more
predominant than tha t o f the s t i m u l a t e d e m i s s i o n .

For s t i m u l a t i n g emi s s i on , N2>>N1 shou ld e x i s t . \ n
There f o r e , t h e r e i s no a m p l i f i c a t i o n

p o s s i b i l i t y . \n But , subs equent deve lopment i n
m a i n t a i n i n g p o p u l a t i o n i n v e r s i o n by pumping the
atoms from lowe r l e v e l to h i g h e r l e v e l o p t i c a l l y
or e l e c t r o n i c a l l y l e d to the d i s c o v e r y o f l a s e r s .
’ ,N)

Scilab code Exa 5.6 Number of photons

1 clc

2 clear

3 // Input data
4 l=632.8*10^ -9 // Wavelength o f the l a s e r beam i n m
5 P=2.3*10^ -3 // Power output i n W
6 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
7 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
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8
9 // C a l c u l a t i o n s

10 f=(c/l)// Frequency o f the photon emi t t ed by the
l a s e r beam i n Hz

11 E=h*f// Energy o f a photon i n J
12 n=((P*60)/E)/10^17 //The number o f photons emi t t ed

∗10ˆ17
13
14 // Output
15 printf( ’ The number o f photons emi t t ed i s %3 . 4 f ∗10ˆ17

photons / minute ’ ,n)

Scilab code Exa 5.7 Properties

1 clc

2 clear

3 // Input data
4 NA=0.16 // Numer ica l a p e r t u r e o f the f i b r e
5 n1=1.45 // R e f r a c t i v e index o f the c o r e
6 d=(90*10^ -6) // Diameter o f the c o r e i n m
7 l=0.9*10^ -6 // Wavelength i n m
8
9 // C a l c u l a t i o n s

10 n2=sqrt(n1^2-NA^2) // R e f r a c t i v e index o f the c l a d d i n g
11 q=asind(NA)// Acceptance a n g l e i n d e g r e e s
12 qx=(q-int(q))*60 // For output
13 qy=(qx-int(qx))*60 // For output
14 N=(4.9*((d*NA)/l)^2) //Number o f modes p r o p a g a t i n g

through the f i b r e
15 n=(int(N)/2) //The number o f modes p r o p a g a t i n g

through graded f i b r e
16
17 // Output
18 printf( ’ R e f r a c t i v e index o f the c l a d d i n g i s %3 . 3 f \n

Acceptance a n g l e o f the f i b r e i s %3 . 0 f d e g r e e s
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%3. 0 f minutes %3 . 2 f s e c o n d s \n Number o f modes
p r o p a g a t i n g through the f i b r e i s %3 . 1 f \n The
number o f modes p r o p a g a t i n g through graded f i b r e
i s %3 . 0 f ’ ,n2 ,q,qx,qy ,N,n)

Scilab code Exa 5.8 Number of modes

1 clc

2 clear

3 // Input data
4 l=1*10^ -6 // Wavelength o f l i g h t used i n m
5 n1=1.45 // R e f r a c t i v e index o f the c o r e
6 n2 =1.448 // R e f r a c t i v e index o f the c l a d d i n g
7 d=6*10^ -6 // Diamter o f the c o r e i n m
8
9 // C a l c u l a t i o n s

10 NA=sqrt(n1^2-n2^2) // Numer ica l a p e r t u r e
11 N=4.9*(d*NA/l)^2 //Number o f modes p r o p a g a t i n g

through the f i b r e
12
13 // Output
14 printf( ’ The number o f modes tha t can be a l l o w e d

through the f i b r e i s %i . \n I t i s a s i n g l e −mode
f i b r e ’ ,N)
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Chapter 6

Geometrical Optics

Scilab code Exa 6.1 Focal length

1 clc

2 clear

3 // Input data
4 f=1.5 // Foca l l e n g t h o f an achromat i c combinat i on o f

two l e n s e s i n c o n t a c t i n m
5 dp =[0.018 ,0.027] // D i s p e r s i v e power o f the m a t e r i a l s

o f the l e n s e s
6
7 // C a l c u l a t i o n s
8 f12=(dp(1)/dp(2))// Rat io o f d i s p e r s i v e powers
9 f1=(1 -(1/f))*f// Foca l l e n g t h o f the f i r s t l e n s i n m

10 f2=(f1/-f12)// Foca l l e n g t h o f the second l e n s i n m
11
12 // Output
13 printf( ’ Foca l l e n g t h o f the f i r s t l e n s i s %3 . 1 f m (

convex l e n s ) \n Foca l l e n g t h o f the second l e n s
i s %3 . 2 f m ( concave l e n s ) ’ ,f1 ,f2)

Scilab code Exa 6.2 Longitudinal Chromatic aberration
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1 clc

2 clear

3 // Input data
4 r=[0.1 ,0.4] // Rad i i o f c u r v a t u r e i n m
5 u=[1.5230 ,1.5145] // R e f r a c t i v e i n d i c e s o f the l e n s

f o r v i o l e t and red l i g h t r e s p e c t i v e l y
6
7 // C a l c u l a t i o n s
8 fr=1/((u(2) -1)*((1/r(1)) -(1/r(2))))// Foca l l e n g t h o f

the l e n s f o r red l i g h t i n m
9 fv=1/((u(1) -1)*((1/r(1)) -(1/r(2))))// Foca l l e n g t h o f

the l e n s f o r v i o l e t l i g h t i n m
10 f=fr -fv // L o n g i t u d i n a l ch romat i c a b e r r a t i o n i n m
11
12 // Output
13 printf( ’ L o n g i t u d i n a l ch romat i c a b e r r a t i o n f o r an

o b j e c t at i n f i n i t y i s %3 . 4 f m ’ ,f)

Scilab code Exa 6.3 Dispersive power

1 clc

2 clear

3 // Input data
4 C=[1.5145 ,1.5170 ,1.5230] // R e f r a c t i v e index o f the

crown g l a s s f o r C,D and F l i n e r e s p e c t i v e l y
5 F=[1.6444 ,1.6520 ,1.6637] // R e f r a c t i v e index o f the

f l i n t g l a s s f o r C,D and F l i n e r e s p e c t i v e l y
6
7 // C a l c u l a t i o n s
8 w1=(C(3)-C(1))/(C(2) -1) // D i s p e r s i v e power o f the

f i r s t l e n s
9 w2=(F(3)-F(1))/(F(2) -1) // D i s p e r s i v e power o f the

second l e n s
10
11 // Output
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12 printf( ’ The d i s p e r s i v e power f o r crown g l a s s i s %3 . 4
f \n The d i s p e r s i v e power f o r the f l i n t g l a s s i s
%3 . 5 f ’ ,w1 ,w2)

Scilab code Exa 6.4 Time of exposure

1 clc

2 clear

3 // Input data
4 t1=30 // Exposure t ime i n s
5 d1=5.6 // Lens a p e r t u r e
6 d2=8 // Lens a p e r t u r e
7
8 // C a l c u l a t i o n s
9 f=1/2 //The s q u a r e s o f the f−number a r e i n the r a t i o

1 : 2
10 t2=(1/f)*t1 // Exposure t ime i n s
11
12 // Output
13 printf( ’ The t ime o f expo su r e i s %3 . 0 f s when the

p r i n t i s made with a l e n s a p e r t u r e o f %i ’ ,t2 ,d2)
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Chapter 7

Acoustics

Scilab code Exa 7.1 Intensity level

1 clc

2 clear

3 // Input data
4 I=0.1 // I n t e n s i t y o f sound produced by thunder i n W/m

ˆ2
5
6 // C a l c u l a t i o n s
7 b=10* log10(I/10^ -12) // R e l a t i v e i n t e n s i t y i n dB
8
9 // Output

10 printf( ’ The i n t e n s i t y l e v e l i s %3 . 0 f dB ’ ,b)

Scilab code Exa 7.2 Relative sound intensity

1 clc

2 clear

3 // Input data
4 I=(10^ -4) // I n t e n s i t y o f sound i n the s t r e e t i n W/mˆ2
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5
6 // C a l c u l a t i o n s
7 b=10* log10(I/10^ -12) // R e l a t i v e i n t e n s i t y i n dB
8
9 // Output

10 printf( ’ The r e l a t i v e sound i n t e n s i t y i s %3 . 0 f dB ’ ,b)

Scilab code Exa 7.3 Acoustic intensity

1 clc

2 clear

3 // Input data
4 I=2 // Sound i n t e n s i t y i s doubled or I n t e n s i t y r a t i o
5
6 // C a l c u l a t i o n s
7 b=10* log10(I)// R e l a t i v e i n t e n s i t y i n dB
8
9 // Output

10 printf( ’ I n c r e a s e i n the a c o u s t i c i n t e n s i t y l e v e l i s
%3 . 2 f dB ’ ,b)

Scilab code Exa 7.4 Intensity level of sound

1 clc

2 clear

3 // Input data
4 P=3.14 // Power r a d i a t e d i n W
5 r=10 // D i s t a n c e ( r a d i u s ) i n m
6 I=[100 ,1 ,10^ -12] // R e f e r e n c e i n t e n s i t i e s i n W/mˆ2
7
8 // C a l c u l a t i o n s
9 Is=P/(4*3.14*r^2) // I n t e n s i t y o f sound i n W/mˆ2

10 b1=10* log10(Is/I(1))// R e l a t i v e i n t e n s i t y i n dB
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11 b2=10* log10(Is/I(2))// R e l a t i v e i n t e n s i t y i n dB
12 b3=10* log10(Is/I(3))// R e l a t i v e i n t e n s i t y i n dB
13
14 // Output
15 printf( ’ The i n t e n s i t y l e v e l o f a sound with

r e f e r e n c e to \n ( i ) %i W/mˆ2 = %3 . 4 f dB \n ( i i )
%i W/mˆ2 = %3 . 4 f dB \n ( i i i ) 10ˆ−12 W/mˆ2 = %3 . 3 f

dB ’ ,I(1),b1,I(2),b2,b3)

Scilab code Exa 7.5 Intensity level

1 clc

2 clear

3 // Input data
4 P=1.5 //The a c o u s t i c power produced by the

l o u d s p e a k e r i n J/ s
5 r=20 // D i s t a n c e i n m
6
7 // C a l c u l a t i o n s
8 I=(P/(4*3.14*r^2))// I n t e n s i t y o f the sound produced

by the l o u d s p e a k e r i n W/mˆ2
9 b=10* log10(I/10^ -12) // I n t e n s i t y l e v e l i n dB

10
11 // Output
12 printf( ’ The i n t e n s i t y l e v e l a t a d i s t a n c e o f %i m i s

%3 . 1 f dB ’ ,r,b)

Scilab code Exa 7.6 Intensity level

1 clc

2 clear

3 // Input data
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4 b1=80 // I n t e n s i t y l e v e l o f the sound produced by the
e l e c t r i c g e n e r a t o r i n dB

5 b2=70 // I n t e n s i t y l e v e l o f the room i n dB
6
7 // C a l c u l a t i o n s
8 I2=10^(b1/10) *10^ -12 // I n t e n s i t y o f the sound

produced by the e l e c t r i c g e n e r a t o r i n W/mˆ2
9 I4=10^(b2/10) *10^ -12 // I n t e n s i t y o f the sound

e x i s t i n g i n the room i n W/mˆ2
10 I=I2+I4 // Tota l sound i n t e n s i t y when the g e n e r a t o r i s

o p e r a t i n g i n W/mˆ2
11 b=10* log10(I/10^ -12) // R e l a t i v e i n t e n s i t y i n dB
12
13 // Output
14 printf( ’ The r e s u l t a n t i n t e n s i t y l e v e l o f the sound

i s %3 . 3 f dB ’ ,b)

Scilab code Exa 7.7 Reverberation time

1 clc

2 clear

3 // Input data
4 v=1500 // Volume o f h a l l i n mˆ3
5 A1=100 // Absorpt i on o f the sound by the h a l l i n mˆ2 O

.W.U or s a b i n e s
6 A2=100 // Absorpt i on o f the sound by the a u d i e n c e i n m

ˆ2 O.W.U or s a b i n e s
7
8 // C a l c u l a t i o n s
9 A=A1+A2 // Tota l a b s o r p t i o n o f sound i n s a b i n e s

10 t1 =(0.16*v)/A1 // R e v e r b e r a t i o n t ime o f the h a l l when
the room i s empty i n s

11 t2 =(0.16*v)/A// R e v e r b e r a t i o n t ime o f the h a l l when
the room i s f i l l e d with a u d i e n c e i n s

12 t=t1 -t2 // Change i n r e v e r b e r a t i o n t ime i n s
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13
14 // Output
15 printf( ’When the h a l l i s f i l l e d with aud ience , the

r e v e r b e r a t i o n t ime i s r educed to %3 . 1 f s ’ ,t)

Scilab code Exa 7.8 Average absorption coefficient

1 clc

2 clear

3 // Input data
4 v=1000 // Volume o f the h a l l i n mˆ3
5 T=2 // R e v e r b e r a t i o n t ime i n s
6 s=350 // Area o f the sound a b s o r b i n g s u r f a c e i n mˆ2
7
8 // C a l c u l a t i o n s
9 a=(0.16*v)/(T*s)//The ave rage a b s o r p t i o n c o e f f i c i e n t

10
11 // Output
12 printf( ’ The ave rage a b s o r p t i o n c o e f f i c i e n t o f the

room i s %3 . 4 f ’ ,a)

Scilab code Exa 7.9 Reverberation time

1 clc

2 clear

3 // Input data
4 v=2400 // Volume o f the h a l l i n mˆ3
5 s=600 // S e a t i n g c a p a c i t y o f the h a l l
6 a=[500 ,600 ,500 ,20 ,400 ,200] // Area or number f o r

p l a s t e r c e i l i n g , p l a s t e r w a l l s , wood f l o o r , wood
doors , s e a t s cush ion , s e a t s cane i n mˆ2 f o r a ra e

7 c=[0.02 ,0.03 ,0.06 ,0.06 ,0.01 ,0.01] // C o e f f i c i e n t o f
a b s o r p t i o n f o r p l a s t e r c e i l i n g , p l a s t e r w a l l s ,
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wood f l o o r , wood doors , s e a t s cush ion , s e a t s cane
s a b i n e / c h a i r

8 am=0.45 // Absorpt i on o f each member o f the a u d i e n c e
i n s a b i n e

9 // C a l c u l a t i o n s
10 T1=a(1)*c(1)+a(2)*c(2)+a(3)*c(3)+a(4)*c(4)+a(5)*c(5)

+a(6)*c(6) // Tota l a b s o r p t i o n when the h a l l i s
empty i n s a b i n e

11 t1 =(0.16*v)/T1 // R e v e r b e r a t i o n t ime i n s
12 T2=a(1)*c(1)+a(2)*c(2)+a(3)*c(3)+a(4)*c(4)+a(5)*am+a

(6)*am // Tota l a b s o r p t i o n when the h a l l i s
o c c u p i e d with a u d i e n c e

13 t2 =(0.16*v)/T2 // R e v e r b e r a t i o n t ime i n s
14
15 // Output
16 printf( ’ The r e v e r b e r a t i o n t ime o f the h a l l \n ( i )

when i t i s empty = %3 . 3 f s \n ( i i ) when f i l l e d
with a u d i e n c e = %3 . 2 f s ’ ,t1 ,t2)

Scilab code Exa 7.10 Intensity level of jet plane

1 clc

2 clear

3 // Input data
4 I2=100 // Sound i n t e n s i t y i n W/mˆ2
5
6 // C a l c u l a t i o n s
7 b=10* log10(I2/10^ -12) // R e l a t i v e i n t e n s i t y i n dB
8
9 // Output

10 printf( ’ The i n t e n s i t y l e v e l o f the j e t p l ane i s %3 . 0
f dB ’ ,b)
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Chapter 8

Ultrasonics

Scilab code Exa 8.1 Fundamental frequency

1 clc

2 clear

3 t=(1*10^ -3) // Th i ckne s s o f the c r y s t a l i n m
4 d=2650 // Dens i ty o f q u a r t z i n kg /mˆ3
5 Y=(7.9*10^10) // Youngs modulus o f q u a r t z i n N/mˆ2
6
7 // C a l c u l a t i o n s
8 f=((1/(2*t))*sqrt(Y/d))/10^6 // Fundamental f r e q u e n c y

o f the q ua r t z c r y s t a l i n Hz ∗10ˆ6
9

10 // Output
11 printf( ’ Fundamental f r e q u e n c y o f the q u a r t z c r y s t a l

i s %3 . 3 f ∗10ˆ6 Hz ’ ,f)

Scilab code Exa 8.2 Fundamental frequency

1 clc

2 clear

44



3 // Input data
4 t=0.005 // Length o f the c r y s t a l i n m
5 Y=(7.9*10^10) // Youngs modulus i n N/mˆ2
6 d=2650 // Dens i ty i n kgmˆ3
7
8 // C a l c u l a t i o n s
9 f1 =((1/(2*t))*sqrt(Y/d))/10^5 // Fundamental v i b r a t i o n

i n Hz ∗10ˆ5
10 f2=2*f1/10 // Frequency o f f i r s t overcome i n Hz ∗10ˆ6
11
12 // Output
13 printf( ’ The f r e q u e n c y o f the fundamenta l note i s %3

. 2 f ∗10ˆ5 Hz \n The f i r s t o v e r t o n e emi t t ed by a
p i e z o e l e c t r i c c r y s t a l i s %3 . 3 f ∗10ˆ6 Hz ’ ,f1 ,f2)

Scilab code Exa 8.3 Thickness

1 clc

2 clear

3 // Input data
4 v=5000 // V e l o c i t y o f sound i n s t e e l i n m/ s
5 f=(50*10^3) // D i f f e r e n c e between two a d j a c e n t

f r e q u e n c i e s i n Hz
6
7 // C a l c u l a t i o n s
8 d=(v/(2*f))// Th i ckne s s o f the p l a t e i n m
9

10 // Output
11 printf( ’ The t h i c k n e s s o f the s t e e l p l a t e i s %3 . 2 f m ’

,d)

Scilab code Exa 8.4 Youngs Modulus
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1 clc

2 clear

3 // Input data
4 // f =(2 .87∗10ˆ3) / t The fundamenta l f r e q u e n c y i n terms

o f t h i c k n e s s
5 x=(2.87*10^3) //x v a l u e from f u n c t i o n
6 d=2660 // Dens i ty i n kg /mˆ3
7 f=1200 // Frequency o f v i b r a t i o n i n kHz
8
9 // C a l c u l a t i o n s

10 Y=(2*2*x^2*d)/10^10 // Youngs modulus i n N/mˆ2∗10ˆ10
11 t=((1/(2*f*1000))*sqrt((Y*10^10)/d))/10^-3 //

Th i ckne s s i n m∗10ˆ−3
12
13 // Output
14 printf( ’ Youngs modulus o f the q u a r t z c r y s t a l i s %3 . 2

f ∗10ˆ10 N/mˆ2 \n The t h i c k n e s s o f the c r y s t a l i s
%3 . 2 f ∗10ˆ−3 m’ ,Y,t)
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Chapter 9

Atomic Physics

Scilab code Exa 9.1 de Broglie wavelength

1 clc

2 clear

3 // Input data
4 V=150 // P o t e n t i a l d i f f e r e n c e i n V
5 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
6 m=(9.1*10^ -31) // Mass o f the e l e c t r o n i n kg
7 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n coloumbs
8
9 // C a l c u l a t i o n s

10 l=(h/sqrt (2*m*e*V))/10^ -10 // de B r o g l i e wave l ength o f
the e l e c t r o n i n m∗10ˆ−10

11
12 // Output
13 printf( ’ The de B r o g l i e wave l ength o f an e l e c t r o n i s

%3 . 4 f ∗10ˆ−10 m’ ,l)

Scilab code Exa 9.2 de Broglie wavelength
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1 clc

2 clear

3 // Input data
4 E=0.025 // Energy o f the e l e c t r o n i n MeV
5 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n coloumbs
6 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
7 m=(9.1*10^ -31) // Mass o f the e l e c t r o n i n kg
8
9 // C a l c u l a t i o n s

10 E1=E*e*10^6 // Energy o f the e l e c t r o n i n J
11 v=sqrt ((2*E1)/m)// V e l o c i t y o f the e l e c t r o n i n m/ s
12 l=(h/(m*v))/10^ -10 // de B r o g l i e wave l ength i n

angst roms
13
14 // Output
15 printf( ’ The de B r o g l i e wave l ength i s %3 . 4 f angst roms

’ ,l)

Scilab code Exa 9.3 de Broglie wavelength

1 clc

2 clear

3 // Input data
4 E=1 // Energy o f the e l e c t r o n i n MeV
5 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n coloumbs
6 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
7 m=(9.1*10^ -31) // Mass o f the e l e c t r o n i n kg
8
9 // C a l c u l a t i o n s

10 E1=E*e*10^6 // Energy o f the e l e c t r o n i n J
11 v=sqrt ((2*E1)/m)// V e l o c i t y o f the e l e c t r o n i n m/ s
12 l=(h/(m*v))/10^ -10 // de B r o g l i e wave l ength i n

angst roms
13
14 // Output
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15 printf( ’ The de B r o g l i e wave l ength i s %3 . 5 f angst roms
’ ,l)

Scilab code Exa 9.4 Velocity and wavelength

1 clc

2 clear

3 // Input data
4 V=100 // P o t e n t i a l d i f f e r e n c e i n V
5 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n coloumbs
6 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
7 m=(9.1*10^ -31) // Mass o f the e l e c t r o n i n kg
8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9

10 // C a l c u l a t i o n s
11 v=sqrt ((2*e*V)/m)/10^6 // V e l o c i t y o f the e l e c t r o n i n

m/ s ∗10ˆ6
12 u=(c^2/(v*10^6))/10^10 // Phase v e l o c i t y o f the

e l e c t r o n i n m/ s ∗10ˆ10
13 l=(h/(m*(v*10^6)))/10^ -10 // de B r o g l i e wave l ength i n

angst roms
14 p=(m*(v*10^6))/10^ -24 //Momemtum o f the e l e c t r o n i n

kg .m/ s ∗10ˆ−24
15 V1=(1/(l*10^ -10))/10^9 //Wave number o f the e l e c t r o n

wave i n mˆ−1
16
17 // Output
18 printf( ’ ( i ) V e l o c i t y o f the e l e c t r o n i s %3 . 5 f ∗10ˆ6 m

/ s \n ( i i ) Phase v e l o c i t y o f the e l e c t r o n i s %3 . 4
f ∗10ˆ10 m/ s \n ( i i i ) de B r o g l i e wave l ength i s %3
. 5 f angst roms \n ( i v ) Momemtum o f the e l e c t r o n i s
%3 . 6 f ∗10ˆ−24 kg .m/ s \n ( v ) Wave number o f the

e l e c t r o n wave i s %3 . 6 f ∗10ˆ9 mˆ−1 ’ ,v,u,l,p,V1)
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Scilab code Exa 9.5 Uncertainity in momentum

1 clc

2 clear

3 // Input data
4 r=10^ -14 // Radius o f the n u c l e u s i n m
5 m=(1.67*10^ -27) // Mass o f the proton i n kg
6 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
7
8 // C a l c u l a t i o n s
9 x=6.24150934*10^12 // 1 J o u l e i n MeV

10 dp=(h/(2*3.14*r))/10^ -20 //The u n c e r t a i n i t y i n the
momentum o f the proton i n kg m/ s ∗10ˆ−20

11 ke=((dp*10^ -20) ^2/(2*m))*x//Minimum k i n e t i c ene rgy
o f the proton i n MeV

12
13 // Output
14 printf( ’ The u n c e r t a i n i t y i n the momentum o f the

proton i s %3 . 3 f ∗10ˆ−20 kg m/ s \n Minimum k i n e t i c
ene rgy o f the proton i s %3 . 3 f MeV ’ ,dp ,ke)

Scilab code Exa 9.6 Uncertainity in momentum

1 clc

2 clear

3 // Input data
4 dx =(0.1*10^ -10) //The u n c e r t a i n i t y i n the p o s i t i o n o f

the e l e c t r o n i n m
5 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
6
7 // C a l c u l a t i o n s
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8 dp=(h/(2*3.14* dx))/10^ -23 //The u n c e r t a i n i t y i n the
momentum o f the e l e c t r o n l o c a t e d i n kg m/ s ∗10ˆ−23

9
10 // Output
11 printf( ’ The u n c e r t a i n i t y i n the momentum o f the

e l e c t r o n l o c a t e d i s %3 . 3 f ∗10ˆ−23 kg m/ s ’ ,dp)

Scilab code Exa 9.7 Energy

1 clc

2 clear

3 // Input data
4 a=(1*10^ -10) // Width o f the p o t e n t i a l w e l l i n m
5 m=(9.1*10^ -31) // Mass o f the e l e c t r o n i n kg
6 h=(6.625*10^ -34) // Plancks c o n s t a n t i n Js
7
8 // C a l c u l a t i o n s
9 x=6.24150934*10^18 // 1 J o u l e i n eV

10 E1=((h^2*1^2) /(8*m*a^2))*x//The ene rgy o f the f i r s t
e x c i t e d s t a t e i n eV

11 E2=((h^2*2^2) /(8*m*a^2))*x//The ene rgy o f the second
e x c i t e d s t a t e i n eV

12 E3=((h^2*3^2) /(8*m*a^2))*x//The ene rgy o f the t h i r d
e x c i t e d s t a t e i n eV

13
14 // Output
15 printf( ’ The ene rgy o f the f i r s t e x c i t e d s t a t e i s %3

. 3 f eV \n The ene rgy o f the second e x c i t e d s t a t e
i s %3 . 3 f eV \n The ene rgy o f the t h i r d e x c i t e d
s t a t e i s %3 . 3 f eV ’ ,E1 ,E2,E3)
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Chapter 10

Nuclear Physics

Scilab code Exa 10.1 Energy released

1 clc

2 clear

3 // Input data
4 mU235 =235.044 // Mass o f U235 i n a .m. u
5 mXe135 =134.907 // Mass o f Xe135 i n a .m. u
6 mMo98 =97.906 // Mass o f Mo98 i n a .m. u
7 mn =1.008665 // Mass o f neut ron i n a .m. u
8
9 // C a l c u l a t i o n s

10 LHS=mU235+mn //The t o t a l mass o f the r e a c t a n t s i n a .m
. u

11 RHS=mMo98+mXe135 +3*mn //The t o t a l mass o f the
p r o d u c t s i n a .m. u

12 md=LHS -RHS // Mass d e f e c t i n a .m. u
13 E=(md *934.18) // Energy r e l e a s e d i n MeV
14
15 // Output
16 printf( ’ The ene rgy r e l e a s e d i n the n u c l e a r f i s s i o n

r e a c t i o n i s %3i MeV ’ ,E)
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Scilab code Exa 10.2 Energy released

1 clc

2 clear

3 // Input data
4 E=200 // Energy r e l e a s e d i n the f i s s i o n o f U235 i n MeV
5 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Coulumb
6 A=6.023*10^23 // Avagadros number
7 a=235 // U235
8
9 // C a l c u l a t i o n s

10 x=(A/a)//Number o f atoms i n 1 gram o f U235
11 E=((x*E*e*10^6) /(3.6*10^6))/10^4 // Energy r e l e a s e d by

1 gm o f U235 i n kWh
12
13 // Output
14 printf( ’ Energy r e l e a s e d by 1 gm o f U235 i s %3 . 2 f

∗10ˆ4 kWh ’ ,E)

Scilab code Exa 10.3 Number of nuclei

1 clc

2 clear

3 // Input data
4 Ef=200 // Energy r e l e a s e d per f i s s i o n i n MeV
5 Er =32*10^6 // Energy produced by the r e a c t o r i n W
6 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Coulumb
7
8 // C a l c u l a t i o n s
9 n=(Er/(Ef *10^6*e))/10^18 //Number o f U235 n u c l e i

needed to produce an ene rgy o f 32∗10ˆ6 J/ s ∗10ˆ18
10
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11 // Output
12 printf( ’%3 . 0 f ∗10ˆ18 U235 n u c l e i a r e needed to

produce an ene rgy o f 32∗10ˆ6 J/ s ’ ,n)

Scilab code Exa 10.4 Reactor consumption

1 clc

2 clear

3 // Input data
4 E=100*10^3 // Energy produced by the r e a c t o r i n W
5 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Coulumb
6 A=6.023*10^23 // Avagadros number
7 a=235 // U235
8
9 // C a l c u l a t i o n s

10 Er=200 // Let the ene rgy r e l e a s e d per f i s s i o n be 200
MeV,

11 n=(E/(Er *10^6*e))//The number o f U235 n u c l e i needed
to produce 100kW o f ene rgy

12 m=((a*n)/(A*1000))/10^-9 // Mass o f ’ n ’ atoms o f U235
13
14 // Output
15 printf( ’ The r e a c t o r consumes %3 . 5 f ∗10ˆ−9 kg o f U235

i n one second ’ ,m)

Scilab code Exa 10.5 Amount of fuel

1 clc

2 clear

3 // Input data
4 n=30 // E f f i c i e n c y o f the r e a c t o r i n p e r c e n t
5 Ef=200 // Energy r e l e a s e d per f i s s i o n i n MeV
6 E=200 // Energy needed to the c i t y i n MW
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7 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Coulumb
8 A=6.023*10^23 // Avagadros number
9 a=235 // U235

10
11 // C a l c u l a t i o n s
12 E1=E*10^6 // Energy r e q u i r e d to the c i t y i n J/ s
13 E2=E1 *24*60*60 // Energy r e q u i r e d to the c i t y f o r one

day i n J
14 I=(E2/n)*100 // U s e f u l i nput i n J
15 Ef2=(Ef *10^6*e)// Energy r e l e a s e d per f i s s i o n i n J
16 n=(I/Ef2)//Number o f n u c e i r e q u i r e d to produce ’ I ’ J

o f ene rgy
17 m=((a*n)/(A*1000))// Mass o f ’ n ’ atoms o f U235 i n kg
18
19 // Output
20 printf( ’ The amount o f f u e l r e q u i r e d f o r one day

o p e r a t i o n o f he r e a c t o r i s %3 . 4 f kg ’ ,m)

Scilab code Exa 10.6 Reactor consumption

1 clc

2 clear

3 // Input data
4 mH =2.01478 // Mass o f Hydrogen (1H2) i n a .m. u
5 mHe =4.00388 // Mass o f Helium ( He4 ) i n a .m. u
6 n=20 // E f f i c i e n c y i n p e r c e n t
7 O=10000 // Output o f the r e a c t o r i n kW
8 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Coulumb
9 A=6.023*10^23 // Avagadros number

10
11 // C a l c u l a t i o n s
12 md=(2*mH-mHe)// Mass d e f e c t i n a .m. u
13 E=(md *931.48) // Energy r e l e a s e d i n MeV
14 O1=(O*1000) // Output o f the r e a c t o r i n J/ s
15 E1=(O1 *24*60*60) // Energy r e l e a s e d by the r e a c t o r i n
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one day i n J
16 I=(E1/n)*100 // U s e f u l i nput i n J
17 N=(I*2/(E*10^6*e))//Number o f d e u t e r o n s r e q u i r e d to

r e l e a s e an ene rgy o f ’ I ’ J
18 m=((2*N)/A)// Mass o f ’N’ atoms o f 1H2 i n gm
19
20 // Output
21 printf( ’ The r e a c t o r consumes %3 . 3 f ∗10ˆ−3 kg o f

deut e ron i n one day ’ ,m)

Scilab code Exa 10.7 Total energy released

1 clc

2 clear

3 // Input data
4 mH1 =1.007825 // Mass o f 1H1 i n a .m. u
5 mH2 =2.014102 // Mass o f 1H2 i n a .m. u
6 mHe3 =3.01603 // Mass o f 2He3 i n a .m. u
7 mHe4 =4.002603 // Mass o f 2He4 i n a .m. u
8
9 // C a l c u l a t i o n s

10 // For Eq . ( i )
11 md1 =(2* mH1)-mH2 // Mass d e f e c t i n a .m. u . Mass d e f e c t

i n the t ex tbook i s wrong s i n c e 2∗1 . 007825 i s
taken as 2 . 0 1 4 6 5 0 i n s t e a d o f 2 . 0 1 5 6 5 0

12 E1=md1 *931.48 // Energy r e l e a s e d i n MeV
13
14 // For Eq . ( i i )
15 md2=(mH1+mH2)-mHe3 // Mass d e f e c t i n a .m. u
16 E2=md2 *931.48 // Energy r e l e a s e d i n MeV
17
18 // For Eq . ( i i i )
19 md3 =(2*mHe3 -mHe4 -2*mH1)// Mass d e f e c t i n a .m. u . Mass

d e f e c t i n the t ex tbook i s wrong s i n c e 2∗1 . 007825
i s taken as 2 . 0 1 4 6 5 0 i n s t e a d o f 2 . 0 1 5 6 5 0
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20 E3=md3 *931.48 // Energy r e l e a s e d i n MeV
21
22 E=(E1+E2+E3)// Tota l ene rgy r e l e a s e d i n the above

r e a c t i o n s i n MeV
23
24 // Output
25 printf( ’ Tota l ene rgy r e l e a s e d i n the above r e a c t i o n s

i s %3 . 4 f MeV ’ ,E)
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Chapter 11

X rays

Scilab code Exa 11.1 Shortest wavelength

1 clc

2 clear

3 // Input data
4 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
5 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n C
6 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
7 V=(10*10^3) // P o t e n t i a l d i f f e r e n c e a p p l i e d i n V
8
9 // C a l c u l a t i o n s

10 lmin =(12400/V)//The wave l ength o f X−r a y s emi t t ed i n
angst roms

11 v=(c/(lmin *10^ -10))/10^18 // Frequency o f the X−ray
beam emi t t ed i n Hz∗10ˆ18

12
13 // Output
14 printf( ’ The s h o r t e s t wave l ength o f X−r a y s produced

by an X−ray tube i s %3 . 2 f angst roms \n The
f r e q u e n c y o f the X−ray beam emi t t ed i s %3 . 3 f
∗10ˆ18 Hz ’ ,lmin ,v)
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Scilab code Exa 11.2 Number of electrons

1 clc

2 clear

3 // Input data
4 V=10*1000 // P o t e n t i a l d i f f e r e n c e a p p l i e d i n V
5 I=2*10^ -3 // Current i n A
6 e=(1.6*10^ -19) // Charge o f the e l e c t r o n i n C
7 m=9.1*10^ -31 // Mass o f the e l e c t r o n i n kg
8
9 // C a l c u l a t i o n s

10 n=(I/e)/10^16 //Number o f e l e c t r o n s s t r i k i n g the
t a r g e t per second ∗10ˆ16

11 v=sqrt ((2*e*V)/m)/10^7 // V e l o c i t y o f the e l e c t r o n i n
m/ s ∗10ˆ7

12 lmin =12400/V// Wavelength o f the X−r a y s i n angst roms
13
14 // Output
15 printf( ’ Number o f e l e c t r o n s s t r i k i n g the t a r g e t per

second i s %3 . 2 f ∗10ˆ16 \n V e l o c i t y o f the e l e c t r o n
i s %3 . 2 f ∗10ˆ7 m/ s \n Wavelength o f the X−r a y s i s
%3 . 2 f angst roms ’ ,n,v,lmin)

Scilab code Exa 11.3 wavelength

1
2 clc

3 clear

4 // Input data
5 d=5.6534*10^ -10 // I n t e r p l a n a r s p a c i n g i n m
6 q1 =13.666 // Glac ing a n g l e i n d e g r e e s
7 n1=1 // Order o f d i f f r a c t i o n
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8 n2=2 // Order o f d i f f r a c t i o n
9

10 // C a l c u l a t i o n s
11 l=((2*d*sind(q1))/n1)/10^ -10 // Wavelength i n m∗10ˆ−10
12 q2=asind((n2*l*10^ -10) /(2*d))// Angle f o r the second

o r d e r i n d e g r e e s
13 qzx=(q2 -(int(q2)))*60 // For output
14 qzy=(qzx -(int(qzx)))*60 // For output
15
16 // Output
17 printf( ’ ( a ) The wave l ength o f the X−r a y s i s %3 . 3 f

∗10ˆ−10 m \n ( b ) The a n g l e f o r the second o r d e r
Bragg r e f l e c t i o n i s %3 . 0 f d e g r e e s %3 . 0 f minutes
%3 . 2 f s e c o n d s ’ ,l,q2,qzx ,qzy)

Scilab code Exa 11.4 Grating spacing

1
2 clc

3 clear

4 // Input data
5 V=24800 // P o t e n t i a l d i f f e r e n c e a p p l i e d i n V
6 n=1 // Order o f d i f f r a c t i o n
7 l=1.54*10^ -10 // Wavelength o f X−ray beam i n m
8 q=15.8 // Glanc ing a n g l e i n d e g r e e s
9

10 // C a l c u l a t i o n s
11 d=((n*l)/(2* sind(q)))/10^ -10 // I n t e r p l a n a r s p a c i n g i n

m
12 lmin =12400/V//Minimum wave l ength o f X−r a y s emi t t ed

i n angst roms
13 q=asind ((n*lmin *10^ -10) /(2*d*10^ -10))// Glanc ing

a n g l e f o r minimum wave l ength i n d e g r e e s
14 qx=(q-int(q))*60 // For output
15 qy=(qx-int(qx))*60 // For output
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16
17 // Output
18 printf( ’ The g r a t i n g s p a i n g f o r NaCl c r y s t a l i s %3 . 3 f

angst roms \n Glanc ing a n g l e f o r minimum
wave l ength i s %3 . 0 f d e g r e e s %3 . 0 f minutes %3 . 0 f
s e c o n d s ’ ,d,q,qx,qy)

Scilab code Exa 11.5 wavelength

1 clc

2 clear

3 // Input data
4 l=0.7078 // Wavelength o f X−r a y s i n m
5 ZMo =42 // Atomic number o f molybdenum
6 ZCd =48 // Atomic number o f cadmium
7
8 // C a l c u l a t i o n s
9 lCd=(l)*((ZMo -1) ^2/(ZCd -1) ^2) // Wavelength o f Cadmium

r a d i a t i o n i n angst roms
10
11 // Output
12 printf( ’ The wave l ength o f cadmium r a d i a t i o n i s %3 . 4 f

angst roms ’ ,lCd)

Scilab code Exa 11.6 Compton Shift

1 clc

2 clear

3 // Input data
4 q=60 // Angle o f s c a t t e r i n g i n d e g r e e s
5 l=1.24 // Wavelength o f X−r a y s i n angst roms
6 m=9.1*10^ -31 // Mass o f the e l e c t r o n i n kg
7 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
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8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9

10 // C a l c u l a t i o n s
11 dl=((h*(1-cosd(q)))/(m*c))/10^ -10 //The Compton a n g l e

i n d e g r e e s
12
13 // Output
14 printf( ’ The Compton s h i f t i s %3 . 3 f angst roms ’ ,dl)

Scilab code Exa 11.7 wavelength and energy

1 clc

2 clear

3 // Input data
4 l=0.112*10^ -9 // Wavelength o f X−r a y s i n m
5 q=90 // Angle o f s c a t t e r i n g i n d e g r e e s
6 m=9.1*10^ -31 // Mass o f the e l e c t r o n i n kg
7 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
8 c=(3*10^8) // V e l o c i t y o f l i g h t i n m/ s
9

10 // C a l c u l a t i o n s
11 dl=((h*(1-cosd(q)))/(m*c))/10^ -10 //The Compton a n g l e

i n d e g r e e s
12 l1=(dl+(l/10^ -10))// Wavelength o f the X−r a y s

s c a t t e r e d at an a g l e o f 90 d e g r e e s i n angst roms
13 dE=((h*c*((1/l) -(1/(l1*10^ -10)))))/10^ -17 //The

ene rgy o f the r e c o i l i n g e l e c t r o n i n J∗10ˆ−17
14
15 // Output
16 printf( ’ ( a ) Wavelength o f the X−r a y s s c a t t e r e d at an

a g l e o f 90 d e g r e e s with r e s p e c t to the o r i g i n a l
d i r e c t i o n i s %3 . 3 f angst roms \n ( b ) The ene rgy o f

the s c a t t e r i n g e l e c t r o n a f t e r the c o l l i s i o n i s
%3 . 2 f ∗10ˆ−17 J ’ ,l1 ,dE)
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Chapter 12

Quantum Theory of Radiation
and Photoelectric Effect

Scilab code Exa 12.1 Wavelength

1 clc

2 clear

3 // Input data
4 E=10 // Energy o f the photon i n eV
5 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
6 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
7 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
8
9 // C a l c u l a t i o n s

10 l=((h*c)/(E*e))/10^ -10 // Wavelength o f the photon i n
angst roms

11
12 // Output
13 printf( ’ The wave l ength o f the photon i s %3 . 0 f

angst roms ’ ,l)
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Scilab code Exa 12.2 Momentum of photons

1 clc

2 clear

3 // Input data
4 E=3 // Energy o f photon i n eV
5 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
6 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
7
8 // C a l c u l a t i o n s
9 p=((E*e)/c)/10^ -27 //The momentum o f the photon i n kg

.m/ s
10
11 // Output
12 printf( ’ The momentum o f the photon i s %3 . 1 f ∗10ˆ−27

kg .m/ s ’ ,p)

Scilab code Exa 12.3 Number of photons

1 clc

2 clear

3 // Input data
4 l=6*10^ -7 // Wavelength o f the photon i n m
5 P=2 // Power o f lamp i n W
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8
9 // C a l c u l a t i o n s

10 E=((h*c)/l)/10^ -19 // Energy o f photon i n J∗10ˆ−19
11 n=(P/(E*10^ -19))/10^18 //The number o f photons

emi t t ed per second ∗10ˆ18
12
13 // Output
14 printf( ’ The number o f photons emi t t ed per second i s

%3 . 4 f ∗10ˆ18 ’ ,n)
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Scilab code Exa 12.4 Number of photons

1 clc

2 clear

3 // Input data
4 l=1*10^ -10 // Wavelength o f the x−ray i n m
5 P=1*1000 // Output power i n W
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8
9 // C a l c u l a t i o n s

10 E=((h*c)/l)/10^ -15 // Energy o f the photon i n J∗10ˆ−15
11 n=(P/(E*10^ -15))/10^17 //The number o f photons

emi t t ed per second ∗10ˆ17
12
13 // Output
14 printf( ’ The number o f photons emi t t ed per second i s

%3 . 4 f ∗10ˆ17 ’ ,n)

Scilab code Exa 12.5 Threshold Wavelength

1 clc

2 clear

3 // Input data
4 W=2.2 //Work f u n c t i o n o f sodium i n eV
5 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
6 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
7 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
8
9 // C a l c u l a t i o n s

10 v=(W*e)/h// Frequency i n Hz
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11 l=(c/v)/10^ -10 //The t h r e s h o l d wave l ength i n
angst roms

12
13 // Output
14 printf( ’ The t h r e s h o l d wave l ength o f the meta l i s %3

. 0 f angst roms ’ ,l)

Scilab code Exa 12.6 Kinetic Energy

1 clc

2 clear

3 // Input data
4 W=3.6 //Work f u n c t i o n o f z i n c i n eV
5 l=2000*10^ -10 // Wavelength o f l i g h t used i n m
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
9 m=9.1*10^ -31 // Mass o f the e l e c t r o n i n kg

10
11 // C a l c u l a t i o n s
12 lo=((h*c)/(W*e))// Thresho ld wave l ength o f z i n c i n m
13 KE=((h*c*(lo -l))/(lo*l*e))// K i n e t i c ene rgy o f the

p h o t o e l e c t r o n s i n eV
14 v=(sqrt ((2*KE*e)/m))/10^5 // V e l o c i t y o f

p h o t o e l e c t r o n s i n m/ s ∗10ˆ5
15
16 // Output
17 printf( ’ The k i n e t i c ene rgy o f the p h o t o e l e c t r o n s

emi t t ed i s %3 . 2 f eV \n The v e l o c i t y o f the
e j e c t e d p h o t o e l e c t r o n s i s %3 . 2 f ∗10ˆ5 m/ s ’ ,KE ,v)

Scilab code Exa 12.7 Photoelectric work function
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1 clc

2 clear

3 // Input data
4 lo =3200*10^ -10 // Thresho ld wave l ength i n m
5 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
6 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
7 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
8
9 // C a l c u l a t i o n s

10 W=((h*c)/(lo*e))//Work f u n c t i o n o f p lat inum i n eV
11
12 // Output
13 printf( ’ The p h o t o e l e c t r i c w o r k f u n c t i o n f o r p lat inum

i s %3 . 4 f eV ’ ,W)

Scilab code Exa 12.8 Energy of photoelectrons

1 clc

2 clear

3 // Input data
4 lo =6000*10^ -10 // Thresho ld wave l ength i n m
5 l=3600*10^ -10 // Wavelength o f the l i g h t used i n m
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
9

10 // C a l c u l a t i o n s
11 E=(h*c*((1/l) -(1/lo)))/e// Energy o f the

p h o t o e l e c t r o n s emi t t ed i n eV
12
13 // Output
14 printf( ’ Energy o f the p h o t o e l e c t r o n s emi t t ed i s %3 . 2

f eV ’ ,E)
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Scilab code Exa 12.9 Stopping Potential

1 clc

2 clear

3 // Input data
4 W=1.9 //Work f u n c t i o n i n eV
5 E=3 // Energy o f the emi t t ed photons i n eV
6
7 // C a l c u l a t i o n s
8 V=(E-W)// Stopp ing p o t e n t i a l i n V
9

10 // Output
11 printf( ’ The s t o p p i n g p o t e n t i a l i s %3 . 1 f V ’ ,V)

Scilab code Exa 12.10 Threshold frequency

1 clc

2 clear

3 // Input data
4 W=2.4 //Work f u n c t i o n i n eV
5 l=6000*10^ -10 // Wavelength o f the l i g h t i n m
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
9

10 // C a l c u l a t i o n s
11 vo=((W*e)/h)/10^14 // Thresho ld f r e q u e n c y i n Hz∗10ˆ14
12 v=(c/l)/10^14 // Frequency o f i n c i d e n t l i g h t i n Hz

∗10ˆ14
13
14 // Output
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15 printf( ’ Thre sho ld f r e q u e n c y i s %3 . 3 f ∗10ˆ14 Hz and
Frequency o f i n c i d e n t l i g h t i s %i ∗10ˆ14 Hz \n
S i n c e v<vo the p h o t o e l e c t r i c e f f e c t i s not
p o s s i b l e ’ ,vo ,v)

Scilab code Exa 12.11 Kinetic Energy

1 clc

2 clear

3 // Input data
4 l=2500*10^ -10 // Wavelength o f l i g h t used i n m
5 W=4.2 // Workfunct ion o f aluminium i n eV
6 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s
7 c=3*10^8 // V e l o c i t y o f l i g h t i n m/ s
8 e=1.6*10^ -19 // Charge o f e l e c t r o n i n Columbs
9

10 // C a l c u l a t i o n s
11 KE=((h*c/l)-(W*e))/10^ -19 // K i n e t i c ene rgy o f the

p h o t o e l e c t r o n i n J∗10ˆ−19
12 Vs=(KE*10^ -19/e)// Stopp ing p o t e n t i a l i n V
13
14 // Output
15 printf( ’ The K. E o f the f a s t e s t moving e l e c t r o n i s %3

. 2 f ∗10ˆ−19 J \n The s t o p p i n g p o t e n t i a l i s %3 . 5 f V
’ ,KE ,Vs)
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Chapter 13

Crystallography

Scilab code Exa 13.2 Lattice constant

1 clc

2 clear

3 // Input data
4 d=9.6*10^2 // Dens i ty o f sodium i n kg /mˆ3
5 a=23 // Atomic we ight o f sodium
6 n=2 //Number o f atoms p r e s e n t i n one u n i t c e l l i n bcc

c r y s t a l
7 x=6.023*10^26 // Avagadro c o n s t a n t per kg mole
8
9 // C a l c u l a t i o n s

10 m=(n*a)/x// Mass o f one u n i t c e l l i n kg
11 a1=(m/d)^(1/3) /10^ -10 // L a t t i c e c o n s t a n t o f sodium

angstroms
12
13 // Output
14 printf( ’ The l a t t i c e c o n s t a n t f o r sodium c r y s t a l i s

%3 . 1 f angst roms ’ ,a1)

Scilab code Exa 13.3 Avagadro Constant
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1 clc

2 clear

3 // Input data
4 d=4*10^3 // Dens i ty o f CsCl i n kg /mˆ3
5 a1 =132.9 // Atomic we ight o f Cs
6 a2=35.5 // Atomic we ight o f Cl
7 a=(4.12*10^ -10) // L a t t i c e c o n s t a n t i n m
8
9 // C a l c u l a t i o n s

10 m=(d*a^3) // Mass o f the CsCl u n i t c e l l i n kg
11 N=((a1+a2)/m)/10^26 // Avagadro number i n 10ˆ26 per kg

mole
12
13 // Output
14 printf( ’ The v a l u e o f the Avagadro c o n s t a n t i s %3 . 4 f

∗10ˆ26 per kg mole ’ ,N)

Scilab code Exa 13.5 Miller Indices

1 clc

2 clear

3 // Input data
4 x=2 // L a t t i c e p l ane cut i n t e r c e p t s o f l e n g t h 2a
5 y=3 // L a t t i c e p l ane cut i n t e r c e p t s o f l e n g t h 3b
6 z=4 // L a t t i c e p l ane cut i n t e r c e p t s o f l e n g t h 4 c
7
8 // C a l c u l a t i o n s
9 x1=1/x// I n v e r s e o f c o e f f i c i e n t s

10 y1=1/y// I n v e r s e o f c o e f f i c i e n t s
11 z1=1/z// I n v e r s e o f c o e f f i c i e n t s
12 LCM =12 //L .C .M o f x , y , z
13 x2=(x1*LCM)// M u l t i p l y i n g the f r a c t i o n s by LCM
14 y2=(y1*LCM)// M u l t i p l y i n g the f r a c t i o n s by LCM
15 z2=(z1*LCM)// M u l t i p l y i n g the f r a c t i o n s by LCM
16
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17 // Output
18 printf( ’ The m i l l e r i n d i c e s o f the p l ane i s ( %i %i %i

) ’ ,x2 ,y2,z2)

Scilab code Exa 13.6 Length of intercepts

1 clc

2 clear

3 // Input data
4 p=[1.2 ,1.8 ,2] // P r i m i t i v e s o f the c r y s t a l i n

angst roms
5 m=[2,3,1] // M i l l e r i n d i c e s o f the p l ane
6 x=1.2 // I n t e r c e p t made by the p l ane a l ong the X−a x i s
7
8 // C a l c u l a t i o n s
9 mx1 =1/m(1) // I n v e r s e o f the m i l l e r i n d i c e s

10 mx2 =1/m(2) // I n v e r s e o f the m i l l e r i n d i c e s
11 mx3 =1/m(3) // I n v e r s e o f the m i l l e r i n d i c e s
12 my1=mx1*6 // M u l t i p l y i n g with the L .C .M
13 my2=mx2*6 // M u l t i p l y i n g with the L .C .M
14 my3=mx3*6 // M u l t i p l y i n g with the L .C .M
15 x1=my1*p(1) // M u l t i p l y i n g with the p r i m i t i v e s o f the

c r y s t a l
16 x2=my2*p(2) // M u l t i p l y i n g with the p r i m i t i v e s o f the

c r y s t a l
17 x3=my3*p(3) // M u l t i p l y i n g with the p r i m i t i v e s o f the

c r y s t a l
18 l2=(x*x2)/x1 // Length o f i n t e r c e p t a l ong Y a x i s
19 l3=(x*x3)/x1 // Length o f i n t e r c e p t a l ong Z a x i s
20
21 // Output
22 printf( ’ The l e n g t h o f the i n t e r c e p t s made by the

p l ane a l ong Y and Z axes a r e %3 . 1 f angst roms and
%i angst roms ’ ,l2 ,l3)
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Scilab code Exa 13.7 intercepts

1 clc

2 clear

3 // Input data
4 m=[1,1,0] // M i l l e r i n d i c e s o f the p l ane
5
6 // C a l c u l a t i o n s
7 x=1/m(1) // I n v e r s e o f the m i l l e r i n d i c e s
8 y=1/m(2) // I n v e r s e o f the m i l l e r i n d i c e s
9 z=%inf // I n v e r s e o f the m i l l e r i n d i c e s , s i n c e 1/0 i s

i n f i n i t y
10
11 // Output
12 disp( ’ The i n t e r c e p t s made by the g i v e n p l ane a l ong

the Z a x i s i s i n f i n i t y . I t means tha t the p l ane
i s p a r a l l e l to the Z a x i s ’ )

Scilab code Exa 13.8 Lattice spacing

1 clc

2 clear

3 // Input data
4 a=4.12*10^ -10 // L a t t i c e c o n s t a n t i n m
5 p1=[1,1,1] // M i l l e r i n d i c e s o f the p l ane 1
6 p2=[1,1,2] // M i l l e r i n d i c e s o f the p l ane 2
7 p3=[1,2,3] // M i l l e r i n d i c e s o f the p l ane 3
8
9 // C a l c u l a t i o n s

10 d11=(a/sqrt(p1(1)^2+p1(2) ^2+p1(3)^2))/10^ -10 //The
l a t t i c e s p a c i n g f o r the p l ane i n m∗10ˆ−10
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11 d12=(a/sqrt(p2(1)^2+p2(2) ^2+p2(3)^2))/10^ -10 //The
l a t t i c e s p a c i n g f o r the p l ane i n m∗10ˆ−10

12 d13=(a/sqrt(p3(1)^2+p3(2) ^2+p3(3)^2))/10^ -10 //The
l a t t i c e s p a c i n g f o r the p l ane i n m∗10ˆ−10

13
14 // Output
15 printf( ’ The l a t t i c e s p a c i n g f o r the p l a n e s ( %i %i %i

) i s %3 . 4 f ∗10ˆ−10 m \n The l a t t i c e s p a c i n g f o r
the p l a n e s ( %i %i %i ) i s %3 . 4 f ∗10ˆ−10 m \n The
l a t t i c e s p a c i n g f o r the p l a n e s ( %i %i %i ) i s %3 . 4
f ∗10ˆ−10 m’ ,p1(1),p1(2),p1(3),d11 ,p2(1),p2(2),p2
(3),d12 ,p3(1),p3(2),p3(3),d13)

Scilab code Exa 13.9 Seperation between planes

1 clc

2 clear

3 p1=[1,0,0] // M i l l e r i n d i c e s o f the p l ane 1
4 p2=[1,1,0] // M i l l e r i n d i c e s o f the p l ane 2
5 p3=[1,1,1] // M i l l e r i n d i c e s o f the p l ane 3
6
7 d11 =(1/ sqrt(p1(1)^2+p1(2) ^2+p1(3)^2))//The l a t t i c e

s p a c i n g f o r the p l ane i n m∗ a
8 d12 =(1/ sqrt(p2(1)^2+p2(2) ^2+p2(3)^2))//The l a t t i c e

s p a c i n g f o r the p l ane i n m∗ a
9 d13 =(1/ sqrt(p3(1)^2+p3(2) ^2+p3(3)^2))//The l a t t i c e

s p a c i n g f o r the p l ane i n m∗ a
10
11 // Output
12 printf( ’ The s e p e r a t i o n between the s u c c e s s i v e p l ane

( %i %i %i ) , ( %i %i %i ) and ( %i %i %i ) a r e i n the
r a t i o o f %3 . 0 f : %3 . 2 f : %3 . 2 f ’ ,p1(1),p1(2),p1(3)
,p2(1),p2(2),p2(3),p3(1),p3(2),p3(3),d11 ,d12 ,d13)

74



Chapter 14

Engineering Materials

Scilab code Exa 14.1 Lorentz number

1 clc

2 clear

3 s=5.87*10^7 // E l e c t r i c a l c o n d u c t i v i t y o f Cu i n ohm
ˆ−1.mˆ−1

4 K=390 // Thermal c o n d u c t i v i t y o f Cu i n W/m.K
5 T=(20+273) // Temperature i n K
6
7 // C a l c u l a t i o n s
8 L=(K/(s*T))/10^ -8 // Lorent z number i n W. ohm/Kˆ2
9

10 // C a l c u l a t i o n s
11 printf( ’ Lo r en t z number i s %3 . 3 f ∗10ˆ−8 W. ohm/Kˆ2 ’ ,L)

Scilab code Exa 14.2 Electrical conductivity

1 clc

2 clear

3 // Input data
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4 t=10^ -14 // R e l a x a t i o n t ime i n s
5 T=300 // Temperature i n K
6 n=6*10^28 // E l e c t r o n c o n c e n t r a t i o n i n mˆ−3
7 e=1.6*10^ -19 // E l e c t r o n cha rge i n Columbs
8 m=9.1*10^ -31 // Mass o f e l e c t r o n i n kg
9 kB =1.38*10^ -23 // Boltzmann c o n s t a n t i n J/K

10
11 // C a l c u l a t i o n s
12 s=((n*e^2*t)/m)/10^7 // E l e c t r i c a l c o n d u c t i v i t y i n ohm

ˆ−1.mˆ−1 ∗10ˆ7
13 K=((n*3.14^2* kB^2*T*t)/(3*m))// Thermal c o n d u c t i v i t y

i n W/m.K
14 L=(K/(s*10^7*T))/10^-8 // Lorent z number i n W. ohm/Kˆ2

∗10ˆ−8
15
16 // Output
17 printf( ’ E l e c t r i c a l c o n d u c t i v i t y i s %3 . 4 f ∗10ˆ7 ohm

ˆ−1.mˆ−1 \n Thermal c o n d u c t i v i t y i s %3 . 4 f W/m.K \
n Lorent z number i s %3 . 4 f ∗10ˆ−8 W. ohm/Kˆ2 ’ ,s,K,L)

Scilab code Exa 14.3 Electrical conductivity

1 clc

2 clear

3 // Input data
4 d=8900 // Dens i ty o f copper i n kg /mˆ3
5 a=63.5 // Atomic we ight o f Cu
6 t=10^ -14 // R e l a x a t i o n t ime i n s
7 A=6.023*10^26 // Avagadro number per mole
8 e=1.6*10^ -19 // E l e c t r o n cha rge i n Columbs
9 m=9.1*10^ -31 // Mass o f e l e c t r o n i n kg

10
11 // C a l c u l a t i o n s
12 n=(A*d)/a// C o n c e n t r a t i o n o f f r e e e l e c t r o n s i n mˆ−3
13 s=((n*e^2*t)/m)/10^7 // E l e c t r i c a l c o n d u c t i v i t y i n ohm
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ˆ−1.mˆ−1 ∗10ˆ7
14
15 // Output
16 printf( ’ The e l e c t r i c a l c o n d u c t i v i t y i s %3 . 4 f ∗10ˆ7

ohmˆ−1.mˆ−1 ’ ,s)

Scilab code Exa 14.4 Relaxation time

1 clc

2 clear

3 // Input data
4 r=1.54*10^ -8 // R e s i s t i v i t y i n ohm .m
5 Ef=5.5 // Fermi ene rgy i n eV
6 n=5.8*10^28 // C o n c e n t r a t i o n o f e l e c t r o n s i n mˆ−3
7 E=100 // E l e c t r i c f i e l d a p p l i e d n V/m
8 e=1.6*10^ -19 // E l e c t r o n cha rge i n Columbs
9 m=9.1*10^ -31 // Mass o f e l e c t r o n i n kg

10
11 // C a l c u l a t i o n s
12 t=(m/(r*n*e^2))/10^ -14 // R e l a x a t i o n t ime i n s ∗10ˆ−14
13 u=((e*t*10^ -14)/m)/10^-3 // M o b i l i t y o f the e l e c t r o n

i n mˆ 2 .Vˆ−1. s ˆ−1∗10ˆ−3
14 v=(e*t*10^ -14*E)/m// D r i f t v e l o c i t y i n m/ s
15 vf=(sqrt ((2*Ef*e)/m))/10^6 // Fermi v e l o c i t y i n m/ s

∗10ˆ6
16 l=(vf *10^6*t*10^ -14) /10^ -8 //Mean f r e e path i n m

∗10ˆ−8
17
18 // Output
19 printf( ’ The r e l a x a t i o n t ime o f e l e c t r o n s i s %3 . 2 f

∗10ˆ−14 s \n The m o b i l i t y o f the e l e c t r o n s i s %3
. 2 f ∗10ˆ−3 mˆ 2 .Vˆ−1. s ˆ−1 \n The d r i f t v e l o c i t y o f
e l e c t r o n s i s %3 . 3 f m/ s \n The f e r m i v e l o c i t y o f
e l e c t r o n s i s %3 . 2 f ∗10ˆ6 m/ s \n The mean f r e e path

i s %3 . 2 f ∗10ˆ−8 m’ ,t,u,v,vf,l)
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Scilab code Exa 14.5 Energy stored in the capacitor

1 clc

2 clear

3 // Input data
4 C=(2*10^ -6) // Capac i t ance i n F
5 er=80 // P e r m i t i v i t y o f the d i e l e c t r i c
6 V=1000 // Appl i ed v o l t a g e i n V
7
8 // C a l c u l a t i o n s
9 E1 =(1/2)*C*V^2 // Energy s t o r e d i n the c a p a c i t o r i n

J o u l e
10 Co=C/er // Capac i t ance o f the c a p a c i t o r when the

d i e l e c t r i c i s removed i n F
11 E2 =(1/2)*Co*V^2 // Energy s t o r e d i n the c a p a c i t o r with

vacuum as d i e l e c t r i c i n J
12 E=E1 -E2 // Energy s t o r e d i n the c a p a c i t o r i n

p o l a r i z i n g the d i e l e c t r i c i n J
13
14 // Output
15 printf( ’ Energy s t o r e d i n the c a p a c i t o r i s %i J \n

The ene rgy s t o r e d i n the c a p a c i t o r i n p o l a r i z i n g
the c a p a c i t o r i s %3 . 4 f J ’ ,E1 ,E)

Scilab code Exa 14.6 Ratio of internal field to applied field

1 clc

2 clear

3 // Input data
4 N=5*10^28 //Number o f atoms p r e s e n t per mˆ3
5 a=2*10^ -40 // p o l a r i z a b i l i t y i n F .mˆ2
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6 eo =8.854*10^ -12 // p e r m i t t i v i t y o f f r e e space i n F/m
7
8 // C a l c u l a t i o n s
9 E=1/(1 -((N*a)/(3*eo)))// Rat io o f the i n t e r n a l f i e l d

to the a p p l i e d f i e l d
10
11 // Output
12 printf( ’ Rat io o f the i n t e r n a l f i e l d to the a p p l i e d

f i e l d i s %3 . 4 f ’ ,E)

Scilab code Exa 14.7 Magnetizing force

1 clc

2 clear

3 // Input data
4 M=2300 // Mag ne t i z a t i on i n A/m
5 B=0.00314 // Flux d e n s i t y i n Wb/mˆ2
6 uo =(4*3.14) *10^-7 // P e r m e a b i l i t y o f f r e e space i n H/m
7
8 // C a l c u l a t i o n s
9 H=(B/uo)-M// Magnet i z ing f o r c e i n A/m

10 ur=(M/H)+1 // R e l a t i v e p e r m e a b i l i t y
11
12 // Output
13 printf( ’ The magne t i z i ng f o r c e i s %3 . 0 f A/m \n The

r e l a t i v e p e r m e a b i l i t y i s %3 . 1 f ’ ,H,ur)

Scilab code Exa 14.8 Magnetization

1 clc

2 clear

3 // Input data
4 H=10^4 // Magnet ic f i e l d i n t e n s i t y i n A/m
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5 s=3.7*10^ -3 // S u s c e p t i b i l i t y
6 uo =(4*3.14) *10^-7 // P e r m e a b i l i t y o f f r e e space i n H/m
7
8 // C a l c u l a t i o n s
9 M=s*H// Mag ne t i z a t i on n A/m. The t ex tbook answer i s

g i v e n as 370 A/m which i s wrong .
10 B=(uo*(M+H))/10^-2 // Flux d e n s i t y i n Wb/mˆ2 ∗10ˆ−2
11
12 // Output
13 printf( ’ M agn e t i z a t i on i n the m a t e r i a l i s %3 . 0 f A/m \

n The f l u x d e n s i t y i n the m a t e r i a l i s %3 . 5 f ∗10ˆ−2
Wb/mˆ2 ’ ,M,B)

Scilab code Exa 14.9 Average Magnetization

1 clc

2 clear

3 // Input data
4 a=2.5*10^ -10 // I n t e r a t o m i c s p a c i n g i n m
5 M=(1.8*10^6) // Mag ne t i z a t i on i n Wb/mˆ2
6 n=2 //Number o f atoms per u n i t c e l l i n bcc c r y s t a l
7 e=1.6*10^ -19 // E l e c t r o n cha rge i n Columbs
8 m=9.1*10^ -31 // Mass o f e l e c t r o n i n kg
9 h=6.625*10^ -34 // Plancks c o n s t a n t i n J . s

10
11 // C a l c u l a t i o n s
12 N=(n/a^3) //Number o f atoms p r e s e n t per u n i t volume

i n mˆ−3
13 m1=(M/N)// Tota l m a g n e t i z a t i o n produced per atom i n A

/mˆ2
14 b=(e*h)/(4*3.14*m)// Bohr magnetron
15 M1=(m1/b)// Mag ne t i z a t i on produced per atom i n Bohr

magnetron
16
17 // Output
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18 printf( ’ The ave rage m a g n e t i z a t i o n c o n t r i b u t e d per
atom i s %3 . 6 f Bohr magneton ’ ,M1)
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Chapter 15

Photoelasticity

Scilab code Exa 15.1 Difference between refractive indices

1 clc

2 clear

3 // Input data
4 d=10*10^8 // D i f f e r e n c e between the p r i n c i p a l s t r e s s

i n N/mˆ2
5 c=(1*10^ -12) // S t r e s s−o p t i c c o e f f i c i e n t i n mˆ2/N
6
7 // C a l c u l a t i o n s
8 N=(c*d)// D i f f e r e n c e between the r e f r a c t i v e i n d i c e s
9

10 // Output
11 printf( ’ The d i f f e r e n c e between the r e f r a c t i v e

i n d i c e s a l ong the p r i n c i p a l s t r e s s e s i s %3 . 3 f ’ ,N)

Scilab code Exa 15.2 Maximum shearing stress

1 clc

2 clear
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3 // Input data
4 s1 =(405*10^6) // P r i n c i p a l s t r e s s i n N/mˆ2
5 s2 =( -105*10^6) // P r i n c i p a l s t r e s s i n N/mˆ2
6
7 // C a l c u l a t i o n s
8 tmax =((s1-s2)/2) /10^6 //Maximum s h e a r i n g s t r e s s i n N/

mˆ2 ∗10ˆ6
9

10 // Output
11 printf( ’ The maximum s h e a r i n g s t r e s s i s %3 . 0 f ∗10ˆ6 N/

mˆ2 ’ ,tmax)
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Chapter 16

Thermal Physics

Scilab code Exa 16.1 Temperature of the body

1 clc

2 clear

3 // Input data
4 T1 =(75+273) // I n i t i a l t empera tu r e i n K
5 T2 =(60+273) // F i n a l t empera tu r e i n K
6 T0 =(30+273) // Sur round ing t empera tu r e i n K
7 t1 =(5*60) //Time taken by the l i q u i d to c o o l from 75

d e g r e e s C to 60 d e g r e e s C
8
9 // C a l c u l a t i o n s

10 T3=(T2-T0)^2/(T1-T0)+T0 //The tempera tu re o f the body
a f t e r the next 5 minutes i n K

11
12 // Output
13 printf( ’ The t empera tu r e o f the body a f t e r the next 5

minutes i s %3 . 0 f K ’ ,T3)

Scilab code Exa 16.2 Specific heat
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1 clc

2 clear

3 // Input data
4 T1 =(50+273) // I n i t i a l t empera tu r e o f the l i q u i d i n K
5 M1=0.1 // Mass o f water i n kg
6 T2 =(40+273) // F i n a l t empera tu r e o f the l i q u i d i n K
7 t1 =(5*60) //Time taken by the water to c o o l from 50

d e g r e e s C to 40 d e g r e e s C
8 M2 =0.085 // Mass o f the l i q u i d i n kg
9 M=0.1 // Mass o f the c a l o r i m e t e r i n kg

10 t2 =(2*60) //Time taken by the l i q u i d to c o o l from 50
d e g r e e s C to 40 d e g r e e s C

11 S=385 // S p e c i f i c heat o f the c a l o r i m e t e r i n J/ kg .K
12 S1=4190 // S p e c i f i c heat o f the water i n J/ kg .K
13
14 // C a l c u l a t i o n s
15 S2=(((M1*S1+M*S)*(t2/t1))-(M*S))/M2 // S p e c i f i c heat

o f the l i q u i d i n J/ kg .K
16
17 // Output
18 printf( ’ S p e c i f i c heat o f the l i q u i d i s %3 . 0 f J/ kg .K ’

,S2)

Scilab code Exa 16.3 Efficiency

1 clc

2 clear

3 // Input data
4 C=(11.4*10^6) // C a l o r i f i c v a l u e o f 1 kg o f p e t r o l i n

C a l o r i e / kg
5 t=25 // Tota l p e t r o l consumed i n kg
6 P=99.75 // Power output i n kW
7
8 // C a l c u l a t i o n s
9 C1=(t*C)// C a l o r i f i c v a l u e o f 25 kg o f p e t r o l i n
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C a l o r i e
10 E=(C1 *4.2) // Energy consumed by the e n g i n e i n one

hour i n J/ hour
11 E1=(E/3600) // Energy consumed by the e n g i n e i n one

second i n J/ s
12 n=((P*1000)/E1)*100 // E f f i c i e n c y i n p e r c e n t
13
14 // Output
15 printf( ’ The e f f i c i e n c y o f the e n g i n e i s %i p e r c e n t ’ ,

n)

Scilab code Exa 16.4 Change in temperature

1 clc

2 clear

3 // Input data
4 h=60 // He ight o f the Niagra f a l l s i n m
5 S=4190 // S p e c i f i c o f water i n J/ kg .K
6
7 // C a l c u l a t i o n s
8 dt=(h*9.8)/S//The tempera tu re d i f f e r e n c e i n K
9

10 // Output
11 printf( ’ The t empera tu r e d i f f e r e n c e i s %3 . 5 f K ’ ,dt)

Scilab code Exa 16.5 Temperature of source

1 clc

2 clear

3 // Input data
4 n=(1/6) // E f f i c i e n c y
5 T=82 // Temperature to which the s i n k i s r educed i n K
6 // S o l v i n g two e q u a t i o n s
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7 // 5T1=6T2
8 // 2T1=3T2−246
9 A=[5 -6

10 2 -3] // C o e f f i c i e n t matr ix
11 B=[0

12 -246] // Constant matr ix
13 X=inv(A)*B// V a r i a b l e matr ix
14
15 // Output
16 printf( ’ The t empera tu r e o f the s o u r c e i s %3 . 0 f K \n

The tempera tu re o f the s i n k i s %3 . 0 f K ’ ,X(1),X(2)
)

Scilab code Exa 16.6 Heat supplied

1 clc

2 clear

3 // Input data
4 T=[7+273 27+273] // Temperatures between the

r e f r i g e r a t o r i s work ing i n K
5 W=250 //Work done i n J
6
7 // C a l u l a t i o n s
8 Q2=(W/(T(2)-T(1)))*T(1) // Quant i ty o f heat removed

per second i n J/ s
9 Qx=(Q2 *3600) /10^7 // Quant i ty o f heat removed per hour

i n J/h∗10ˆ7
10
11 // Output
12 printf( ’ Quant i ty o f heat removed per hour by the

r e f r i g e r a t o r i s %3 . 2 f ∗10ˆ7 J/h ’ ,Qx)
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Chapter 17

Thermal conduction

Scilab code Exa 17.1 Thermal conductivity

1 clc

2 clear

3 // Input data
4 m=0.8 // Mass o f the s l a b i n kg
5 l=(9.648*10^ -3) // Th i ckne s s o f s l a b i n m
6 d=(1.464*10^ -3) // Th i ckne s s o f the cardboard i n m
7 r=(5.752*10^ -2) // Radius o f the s l a b i n m
8 S=385 // S p e c i f i c heat o f s l a b i n J/ kg .K
9 T2 =363.5 // Steady tempera tu r e o f the s l a b i n K

10 T1=372 // Steady tempera tu r e o f the steam chamber i n K
11 dTt =(10/300) // Rate o f c o o l i n g i n K/ s
12
13 // C a l c u l a t i o n s
14 K=(m*S*dTt *((r+2*l)/(2*r+2*l)))*(d/(3.14*r^2))*(1/(

T1 -T2))// Thermal c o n d u c t i v i t y o f the cardboard i n
W/m.K

15
16 // Output
17 printf( ’ Thermal c o n d u c t i v i t y o f the cardboard i s %3

. 4 f W/m.K ’ ,K)
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Scilab code Exa 17.2 Thermal conductivity

1 clc

2 clear

3 // Input data
4 L2 =0.032 // Length o f the wax melted p o r t i o n i n the

i r o n rod i n m
5 L1=0.08 // Length o f the wax melted p o r t i o n i n the

copper rod i n m
6 K1=385 // Thermal c o n d u c t i v i t y o f copper i n W/m.K
7
8 // C a l c u l a t i o n s
9 K2=(K1*L2^2)/L1^2 // Thermal c o n d u c t i v i t y o f i r o n i n W

/m.K
10
11 // Output
12 printf( ’ Thermal c o n d u c t i v i t y o f i r o n i s %3 . 1 f W/m.K ’

,K2)

Scilab code Exa 17.3 Energy

1 clc

2 clear

3 // Input data
4 d=0.2 // Length o f i r o n rod i n m
5 A=0.685*10^ -4 // Area o f c r o s s−s e c t i o n i n mˆ2
6 T1 =100+273 // Temperature o f the hot end i n K
7 T2 =30+273 // Temperature o f the o t h e r end i n K
8 K=62 // Thermal c o n d u c t i v i t y o f i r o n i n W/m.K
9 t=10*60 //Time i n s e c

10
11 // C a l c u l a t i o n s
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12 Q=(K*A*(T1-T2)*t)/d// Quant i ty o f heat conducted i n J
13
14 // Output
15 printf( ’ The i r o n rod conduc t s %3 . 2 f J o f ene rgy i n

10 minutes ’ ,Q)

Scilab code Exa 17.4 Thermal conductivity

1 clc

2 clear

3 // Input data
4 m=1 // Mass o f water c o l l e c t e d i n kg
5 r=0.02 // Radius o f bar i n m
6 d=0.05 // D i s t a n c e between the thermometers i n m
7 T1 =80+273 // Temperature o f the thermometer 1 i n K
8 T2 =70+273 // Temperature o f the thermometer 2 i n K
9 T3 =30+273 // Temperature o f water at the i n l e t i n K

10 T4 =40+273 // Temperature o f water at the o u t l e t i n K
11 t=(7*60) //Time o f f l o w i n s
12 S=4190 // S p e c i f i c heat o f water i n J/ kg .K
13
14 // C a l c u l a t i o n s
15 K=(m*d*(T4-T3)*S)/(3.14*r^2*t*(T1-T2))// Thermal

c o n d u c t i v i t y o f the meta l i n W/m.K
16
17 // Output
18 printf( ’ Thermal c o n d u c t i v i t y o f the meta l i s %3 . 2 f W

/m.K ’ ,K)

Scilab code Exa 17.5 Time taken

1 clc

2 clear
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3 // Input data
4 x=6 // Th i ckne s s o f the i c e l a y e r i n cm
5 x1=(x+0.2) // I n c r e a s e i n t h i c k n e s s i n cm
6 K=2.1 // Thermal c o n d u c t i v i t y o f i c e i n W/m.K
7 L=3.36*10^5 // Latent heat o f i c e i n J/ kg
8 d=910 // Dens i ty o f i c e at 0 d e g r e e C i n kg /mˆ3
9 T= -(273 -((20+273)))// Change o f t empera tu re i n K

10
11 // C a l c u l a t i o n s
12 t=(d*L*(x1^2-x^2) *10^ -4) /(2*K*T)//Time taken by i c e

to i n c r e a s e i t s t h i c k n e s s i n s e c
13
14 // Output
15 printf( ’ Time taken by i c e to i n c r e a s e i t s t h i c k n e s s

from %i cm to %3 . 1 f cm i s %3 . 2 f s e c ’ ,x,x1,t)

Scilab code Exa 17.6 Temperature at interface

1 clc

2 clear

3 // Input data
4 d1=0.04 // Th i ckne s s o f f i r s t l a y e r i n m
5 d2=0.02 // Th i ckne s s o f s econd l a y e r i n m
6 K1 =226.8 // Thermal c o n d u c t i v i t y o f the f i r s t l a y e r i n

W/m.K
7 K2 =151.2 // Thermal c o n d u c t i v i t y o f the second l a y e r

i n W/m.K
8 T1 =100+273 // Temperature o f f i r s t l a y e r i n K
9 T2 =0+273 // Temperature o f s econd l a y e r i n K

10
11 // C a l c u l a t i o n s
12 T=(((( K1*T1)/d1) -((K2*T2)/d2))/((K1/d1)+(K2/d2)))//

The tempera tu re at the i n t e r f a c e i n K. The
fo rmu la and c a l c u l a t i o n i s made wrong i n the
t ex tbook .
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13
14 // Output
15 printf( ’ The t empera tu r e at the i n t e r f a c e i s %3 . 3 f K ’

,T)

Scilab code Exa 17.7 Thermal gradient

1 clc

2 clear

3 // Input data
4 K1 =0.168 // Thermal c o n d u c t i v i t y o f the b r i k s i n W/m.K
5 K2 =0.042 // Thermal c o n d u c t i v i t y o f co rk i n W/m.K
6 d1=0.08 // Th i ckne s s o f the b r i c k i n m
7 d2=0.04 // Th i ckne s s o f the co rk i n m
8 T1 =20+273 // Outer t empera tu re i n K
9 T2 =10+273 // I n n e r t empera tu r e i n K

10
11 // C a l c u l a t i o n s
12 T=((d2*K1*T1+d1*T2*K2)/(d1*K2+d2*K1))//The

tempera tu re o f the i n t e r f a c e i n K
13 dT=(T1-T)// D i f f e r e n c e i n t empera tu r e i n the b r i c k s

i n K
14 tg=(dT/d1)// Temperature g r a d i e n t i n the b r i c k s i n K/

m
15 tc=(T-T2)/d2 // Temperature g r a d i e n t i n the co rk i n K/

m
16
17 // Output
18 printf( ’ Temperature g r a d i e n t i n the b r i c k s i s %3 . 2 f

K/m \n Temperature g r a d i e n t i n the co rk i s %3 . 2 f
K/m’ ,tg ,tc)
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