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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

Relativistic Mechanics

Scilab code Exa 1.1 length of the bar

1 clc

2 // to c a l c u l a t e l e n g t h o f the bar measured by the
s t s t i o n a r y o b s e r v e r

3 lo =1 // l e n g t h i n metre
4 v=0.75*3*10^8 // speed (m/ s )
5 c=3*10^8 // l i g h t speed (m/ s )
6 l=lo*sqrt(1-(v^2/c^2))

7 disp(” l e n g t h o f bar i n i s l=”+string(l)+”m”)

Scilab code Exa 1.2 velocity of rocket

1 clc

2 // to c a l c u l a t e v e l o c i t y o f r o c k e t
3 // l o be the l e n g t h at r e s t
4 l=99/100 // l e n g t h i s 99 per c en t o f i t s l e n g t h at

r e s t i s l =(99/100) l o
5 c=3*10^8 // l i g h t speed (m/ s )
6 v=sqrt(c^2*(1-l^2)) // fo rmu la i s v=c s q r t (1−( l / l o )

ˆ2)
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7 disp(” v e l o c i t y o f r o c k e t i s v=”+string(v)+”m/ s ”)

Scilab code Exa 1.4 percentage contraction of rod

1 clc

2 // to p e r c e n t a g e c o n t r a c t i o n o f a rod
3 c=3*10^8 // l i g h t speed (m/ s )
4 v=0.8*c // v e l o c i t y (m/ s )
5 // l e t l o be the l e n g t h o f the rod i n the frame i n

which i t i s a t r e s t
6 // s ’ i s the frame which i s moving with a speed 0 . 8 c

i n a d i r e c t i o n making an a n g l e 60 with x−a x i s
7 // components o f l o a l ong p e r p e n d i c u l a r to the

d i r e c t i o n o f motion a r e l o co s60 and l o s i n 6 0
r e s p e c t i v e l y

8 l1=cos(%pi /3)*sqrt(1-(v/c)^2) // l e n g t h o f the rod
a lond the d i r e c t i o n o f motion =l o co s ( p i /3) s q r t
(1−(v/ c ) ˆ2)

9 l2=sin(%pi /3) // l e n g t h o f the rod p e r p e n d i c u l a r to
the d i r e c t i o n o f motion =l o s i n 6 0

10 l=sqrt(l1^2+l2^2) // l e n g t h o f the moving rod
11 per=(1-l)*100/1

12 disp(” p e r c e n t a g e c o n t r a c t i o n o f a rod i s per=”+
string(per)+”%”)

Scilab code Exa 1.7 velocity of circular lamina

1 clc

2 // to c a l c u l a t e v e l o c i t y o f the c i r c u l a r lamina
3 c=3*10^8 // l i g h t speed (m/ s )
4 //R’=R/2 ( r a d i u s )
5 //R’=R s q r t (1−(v/ c ) ˆ2)
6 v=(sqrt (3) /2)*c
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7 disp(” v e l o c i t y o f the c i r c u l a r lamina r e l a t i v e to
frame s i s v=”+string(v)+”m/ s ”)

8 // answer i s g i v e n i n terms o f c i n the t ex tbook

Scilab code Exa 1.8 speed of clock

1 clc

2 // to c a l c u l a t e speed o f the c l o c k
3 // c l o c k shou ld r e c o r d l =59 minutes f o r each hour

r e c o r d e d by c l o c k s s t a t i o n a r y with r e s p e c t to the
o b s e r v e r

4 l=59

5 lo=60

6 c=3*10^8 // l i g h t speed (m/ s )
7 v=sqrt(c^2*(1-l^2/lo^2))

8 disp(” speed o f the c l o c k i s =”+string(v)+”m/ s ”)

Scilab code Exa 1.9 distance travelled by beam

1 clc

2 // to c a l c u l a t e d i s t a n c e t r a v e l l e d by the beam
3 deltat0 =2.5*10^ -8 // prope r h a l f l i f e o f p i mesons i n

( s )
4 c=3*10^8 // l i g h t speed (m/ s )
5 v=0.8*c // mesons v e l o c i t y (m/ s )
6 deltat=deltat0/sqrt(1-(v/c)^2) // h a l f l i f e ( s )
7 //No= i n i t i a l f l u x ,N=f l u x a f t e r t ime t
8 //N=N0 eˆ(− t /T)
9 //N=N0/ e ˆ2 ( g i v e n )=No e(− t /T)

10 // t=2 d e l t a t
11 d=2* deltat*v //d=vt
12 disp(” d i s t a n c e t r a v e l l e d by the beam i s d=”+string(d

)+”m”)
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13 // answer i s g i v e n i n the t ex tbook =19.96 m

Scilab code Exa 1.10 distance travelled by particle

1 clc

2 // to c a l c u l a t e d i s t a n c e t r a v e l l e d by the p a r t i c l e
3 deltat0 =2*10^ -8 // prope r h a l f l i f e to o f the

p a r t i c l e i n ( s )
4 c=3*10^8 // l i g h t speed (m/ s )
5 v=0.96*c // speed o f the p a r t i c l e (m/ s )
6 deltat =( deltat0)/(sqrt(1-(v/c)^2)) // h a l f l i f e i n

the l a b o r a t o r y frame t i n ( s )
7 // t=d e l t a t ( f l u x o f the beam f a l l s to ( 1 / 2 ) t imes

i n i t i a l f l u x )
8 d=v*deltat //d=vt
9 disp(” d i s t a n c e t r a v e l l e d by the p a r t i c l e i n t h i s

t ime i s d=”+string(d)+”m”)
10 // answer i s g i v e n wrong i n the t ex tbook =20.45 m

Scilab code Exa 1.11 speed

1 clc

2 // to c a l c u l a t e speed
3 deltat0 =1440 // prope r t ime i n t e r v a l measured by an

o b s e r v e r moving with the c l o c k ( min )
4 deltat =1444 // t ime i n t e r v a l measured by a s t a t i o n a r y

o b s e r v e r ( min )
5 c=3*10^8 // l i g h t speed (m/ s )
6 v=c*sqrt(1-( deltat0/deltat)^2)

7 disp(” moving c l o c k appea r s to l o s e 4min i n 24 hours
from the s t a t i o n a r y o b s e r v e r i s v=”+string(v)+”m

/ s ”)
8 // answer i s g i v e n wrong i n the book =2.32∗10ˆ7 m/ s
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Scilab code Exa 1.12 velocity of beta particle

1 clc

2 // to c a l c u l a t e v e l o c i t y o f beta p a r t i c l e
3 c=3*10^8 // l i g h t v e l o c i t y (m/ s )
4 u1=0.9*c // v e l o c i t y o f the beta p a r t i c l e r e l a t i v e to

the atom i n the d i r e c t i o n o f motion
5 v=0.25*c // v e l o c i t y o f the r a d i o a c t i v e atom r e l a t i v e

to an e x p e r i m e n t e r
6 u=(u1+v)/(1+u1*v/c^2)

7 disp(” v e l o c i t y o f the beta p a r t i c l e as ob s e rv ed by
the e x p e r i m e n t e r i s u=”+string(u)+”m/ s ”)

8 // answer i s g i v e n i n terms o f c i n the book =0.94 c

Scilab code Exa 1.13 velocity of B with respect to A

1 clc

2 // to c a l c u l a t e v e l o c i t y
3 c=3*10^8 // l i g h t v e l o c i t y
4 v=0.75*c // speed o f A
5 ux= -0.85*c // speed o f B
6 ux1=(ux -v)/(1-ux*v/c^2)

7 disp(ux1 , ’ v e l o c i t y o f B with r e s p e c t to A (m/ s ) i s :
’ )

8 // answer i s g i v e n i n terms o f c i n the book =−0.9771 c

Scilab code Exa 1.14 velocity in laboratory frame

1 clc
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2 // to c a l c u l a t e v e l o c i t y i n the l a b o r a t o r y frame
3 c=3*10^8 // l i g h t speed (m/ s )
4 v=0.8*c // v e l o c i t y r e l a t i v e to l a b o r a t o r y a l ong

p o s i t i v e d i r e c t i o n o f x−a x i s
5 // g i v e n tha t u ’=3 i +4 j +12 k (m/ s )
6 ux1=3 // i n (m/ s )
7 uy1=4 // i n (m/ s )
8 uz1 =12 // i n (m/ s )
9 ux=(ux1+v)/(1+v*ux1/c^2)

10 uy=(uy1*sqrt(1-(v/c)^2))/(1+v*ux1/c^2)

11 uz=(uz1*sqrt(1-(v/c)^2))/(1+v*ux1/c^2)

12 disp(”u=ux i+uy j+uz k”)
13 disp(” where ”)
14 disp(”ux=”+string(ux)+”m/ s ”)
15 disp(”uy=”+string(uy)+”m/ s ”)
16 disp(” uz=”+string(uz)+”m/ s ”)

Scilab code Exa 1.17 resultant velocity

1 clc

2 // to c a l c u l a t e v e l o c i t y o f the p a r t i c l e
3 c=3*10^8 // l i g h t speed (m/ s )
4 v=0.4*c // v e l o c i t y o f f rame s ’ r e l a t i v e to s a l ong

a x i s x
5 ux=0.8*c*(1/2) // component o f v e l o c i t y u (=0.8 c ) o f

the p a r t i c l e a l ong x a x i s ux =0.8 c co s60
6 uy=0.8*c*sin (%pi /3) // component o f the v e l o c i t y u

o f the p a r t i c l e a l ong y a x i s
7 ux1=(ux -v)/(1-ux*v/c^2)

8 uy1=uy*sqrt(1-(v/c)^2)/(1-(ux*v/c^2))

9 disp(” r e s u l t a n t v e l o c i t y as ob s e rved by a pe r son i n
frame s1 i s u1=ux1 i+uy1 j ”)

10 disp(” where ”)
11 disp(” ux1=”+string(ux1)+”m/ s ”)
12 disp(” uy1=”+string(uy1)+”m/ s ”)
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13 // answer i s g i v e n i n terms o f c i n the book i . e . uy1
=0.756 c m/ s

Scilab code Exa 1.18 mass and momentum and total energy and kinetic energy

1 clc

2 // to c a l c u l a t e mass , momentum , t o t a l energy , k i n e t i c
ene rgy

3 c=3*10^8 // l i g h t speed (m/ s )
4 v=c/sqrt (2) // v e l o c i t y (m/ s )
5 // l e t mo be the r e s t mass o f the p a r t i c l e
6 // r e l a t i v i s t i c mass m o f the p a r t i c l e i s m=mo/ s q r t

(1−(v/ c ) ˆ2)
7 m=1/ sqrt (1-v^2/c^2) // i n kg
8 disp(” mass m=”+string(m)+” mo”)
9 //momentum p o f the p a r t i c l e i s p=mv
10 p=m*v // i n kg−m/ s
11 disp(”momentum p=”+string(p)+” mo”)
12 // t o t a l ene rgy E o f the p a r t i c l e
13 E=m*c^2 // i n J
14 disp(” ene rgy E=”+string(E)+” mo”)
15 // k i n e t i c ene rgy K=E−mo c ˆ2
16 K=E-c^2 // i n J
17 disp(” k i n e t i c ene rgy K=”+string(K)+” mo”)
18 // answer i s g i v e n i n terms o f m0 and c i n the book

Scilab code Exa 1.19 velocity of particle

1 clc

2 // to c a l c u l a t e v e l o c i t y o f the p a r c t i c l e
3 c=3*10^8 // l i g h t speed (m/ s )
4 // we know tha t E( ene rgy )=mcˆ2
5 // mo=r e s t mass
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6 //E=3 mocˆ2=mcˆ2 or m=3 mo ( g i v e n tha t t o t a l ene rgy
o f the p a r t i c l e i s t h r i c e i t s r e s t ene rgy )

7 m=3 // r e l a t i v i s t i c mass
8 // fo rmu la i s v=c s q r t (1−(mo/m) ˆ2)
9 v=sqrt(c^2*(1 -(1/m)^2))

10 disp(” v e l o c i t y o f the p a r t i c l e i s v=”+string(v)+”m/ s
”)

Scilab code Exa 1.20 mass and speed of an electron

1 clc

2 // to c a l c u l a t e mass (m) , speed ( v ) o f an e l e c t r o n
3 K=1.5*10^6*1.6*10^ -19 // k i n e t i c ene rgy ( J )
4 m0 =9.11*10^ -31 // r e s t mass o f an e l e c t r o n ( kg )
5 c=3*10^8 // v e l o c i t y o f l i g h t i n vacuum (m/ s )
6 m=(K/c^2)+m0 // r e l a t i v i s t i c k i n e t i c ene rgy ( k=(m−mo) c

ˆ2)
7 disp(” mass i s m=”+string(m)+” kg ”)
8 v=c*sqrt(1-m0^2/m^2)

9 disp(” speed o f an e l e c t r o n i s v=”+string(v)+”m/ s ”)

Scilab code Exa 1.21 work to be done

1 clc

2 // to c a l c u l a t e work to be done
3 E=0.5*10^6 // r e s t ene rgy o f e l e c t r o n (MeV) E=m0∗ c ˆ2
4 v1 =0.6*3*10^8 // speed o f e l e c t r o n i n (m/ s )
5 v2 =0.8*3*10^8

6 c=3*10^8 // speed o f l i g h t i n (m/ s )
7 K1=E*((1/ sqrt(1-v1^2/c^2)) -1) // k i n e t i c ene rgy i n (

eV )
8 K2=E*((1/ sqrt(1-v2^2/c^2)) -1)

9 w=(K2 -K1)*1.6*10^ -19
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10 disp(”amount o f work to be done i s w=”+string(w)+”J”
)

Scilab code Exa 1.22 speed

1 clc

2 // to c a l c u l a t e speed
3 c=3*10^8 // l i g h t speed (m/ s )
4 m=2.25 // mass m o f a body be 2 . 2 5 t imes i t s r e s t

mass mo i . e . m=2.25m0
5 // fo rmu la i s v=c s q r t (1−(m0/m) ˆ2)
6 v=c*sqrt (1 -(1/m)^2)

7 disp(” speed i s v=”+string(v)+”m/ s ”)

Scilab code Exa 1.23 speed of rocket and electron

1 clc

2 // to c a l c u l a t e speed o f the r o c k e t
3 m0=50 // we ight o f man on the e a r t h ( kg )
4 m=50.5 // we ight o f man i n r o c k e t s h i p ( kg )
5 c=3*10^8 // speed o f l i g h t (m/ s )
6 v=c*sqrt(1-m0^2/m^2)

7 disp(” speed o f the r o c k e t i s v=”+string(v)+”m/ s ” )

8 // to c a l c u l a t e speed o f e l e c t r o n
9 m0 =9.11*10^ -31 // mass o f e l e c t r o n =r e s t mass o f

pro ton
10 m=1.67*10^ -27

11 v=c*sqrt(1-m0^2/m^2)

12 disp(” speed o f an e l e c t r o n i s v=”+string(v)+”m/ s ”)
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Scilab code Exa 1.24 velocity

1 clc

2 // to c a l c u l a t e v e l o c i t y
3 c=3*10^8 // l i g h t speed (m/ s )
4 //K( k i n e t i c ene rgy ) =(m−mo( r e s t mass ) ) c ˆ2
5 // i t can a l s o be w r i t t e n as mcˆ2=K+m0cˆ2
6 // g i v e n tha t K=2m0c ˆ2( r e s t mass ene rgy )
7 //m=3m0
8 m=3 // r e l a t i v i s t i c mass
9 // fo rmu la i s v=c s q r t (1−(m0/m) ˆ2)

10 v=c*sqrt (1 -(1/m)^2)

11 disp(” v e l o c i t y o f a body i s v=”+string(v)+”m/ s ”)

Scilab code Exa 1.25 kinetic energy and momentum of electron

1 clc

2 // to c a l c u l a t e k i n e t i c ene rgy ,momentum o f e l e c t r o n
3 m0 =9.11*10^ -31 // i t s r e s t mass ( kg )
4 c=3*10^8 // l i g h t v e l o c i t y i n (m/ s )
5 m=11*m0 // mass o f moving e l e c t r o n i s 11 t imes i t s

r e s t mass
6 K=(m-m0)*c^2/(1.6*10^ -19) // k i n e t i c ene rgy
7 disp(” k i n e t i c ene rgy i s K=”+string(K)+”eV”)
8 v=c*sqrt(1-(m0/m)^2) // v e l o c i t y (m/ s )
9 p=m*v //momentum

10 disp(”momentum i s p=”+string(p)+” kg m/ s ”)

Scilab code Exa 1.26 proton gain in mass

1 clc

2 // to c a l c u l a t e proton ga in i n mass
3 c=3*10^8 // l i g h t speed (m/ s )
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4 K=500*10^6*1.6*10^ -19 // k i n e t i c ene rgy ( J )
5 deltam=K/c^2

6 disp(” proton ga in i n mass i s delm=”+string(deltam)+”
kg ”)

7 // answer i s g i v e n wrong i n the book =8.89∗10ˆ28 kg

Scilab code Exa 1.27 speed and mass of electron

1 clc

2 // to c a l c u l a t e speed o f 0 . 1MeV e l e c t r o n
3 E=0.512*10^6 // r e s t mass ene rgy E=m0∗ c ˆ2
4 c=3*10^8 // v e l o c i t y o f l i g h t (m/ s )
5 K=0.1*10^6 // k i n e t i c ene rgy (MeV)
6 v=c*sqrt(1-(E/(K+E))^2)

7 disp(” speed o f e l e c t r o n i s v=”+string(v)+”m/ s ” )

8 // to c a l c u l a t e mass and speed o f 2MeV e l e c t r o n
9 E=2*10^6*1.6*10^ -19 // i n ( J )

10 m=E/c^2

11 disp(” mass i s m=”+string(m)+” kg ”)
12 m0 =9.11*10^ -31 // e l e c t r o n mass ( kg )
13 v=c*sqrt(1-m0^2/m^2)

14 disp(” speed i s v=”+string(v)+”m/ s ”)
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Chapter 2

interference

Scilab code Exa 2.2 ratio of intensity

1 clc

2 // to c a l c u l a t e r a t i o o f i n t e n s i t y
3 // I1 / I2 =1/25
4 // fo rmu la i s a1 / a2=s q r t ( I 1 / I2 ) =1/5
5 a2=5 // a2=5∗a1
6 a1=1

7 I=((1+5) ^2) /((1 -5) ^2)

8 disp(” r a t i o o f i n t e n s i t y at the maxima and minima i n
the i n t e r f e r e n c e p a t t e r n i s Imax/ Imin =(( a1+a2 )

ˆ2) / ( ( a1−a2 ) ˆ2)=”+string (((a1+a2)^2)/((a1 -a2)^2))
+” u n i t l e s s ”)

9 // answer i s g i v e n i n terms o f r a t i o

Scilab code Exa 2.3 ratio of intensity

1 clc

2 // to c a l c u l a t e r a t i o o f i n t e n s i t y at t h i s p o i n t to
tha t at the c e n t r e o f a b r i g h t f r i n g e

22



3 // the i n t e n s i t y at any pont i s I=a1ˆ2+a2 ˆ2+2∗a1∗a2∗
co s d e l

4 // l e t a1=a2=a
5 // phase d i f f e r e n c e d e l i s 0
6 // then I0=aˆ2+aˆ2+2∗a∗a∗ co s 0
7 //we g e t I0=4a ˆ2
8 I0=4 // i n t e n s i t y
9 // path d i f f e r e n c e i s lemda /8
10 // phase d i f f e r e n c e =2∗%pi/ lemda∗path d i f f e r e n c e=%pi

/4
11 // I1=aˆ2+aˆ2+2a∗a∗ co s %pi /4
12 // I1 =3.414 a ˆ2
13 I1 =3.414

14 intensity=I1/I0

15 disp(” r a t i o o f i n t e n s i t y =”+string(intensity)+”
u n i t l e s s ”)

Scilab code Exa 2.4 ratio of intensity

1 clc

2 // to c a l c u l a t e r a t i o o f maximum i n t e n s i t y to minimum
i n t e n s i t y

3 // fo rmu la i s I 1 / I2=a1 ˆ2/ a2 ˆ2=100/1
4 // a1 / a2 =10/1
5 a1=10 // a1=10∗a2
6 a2=1

7 disp(” the r a t i o o f maximum i n t e n s i t y to minmum
i n t e n s i t y i n the i n t e r f e r e n c e p a t t e r n Imax/ Imin
=(( a1+a2 ) ˆ2) / ( ( a1−a2 ) ˆ2)=”+string (((a1+a2)^2)/((
a1 -a2)^2))+” u n i t l e s s ”)

8 // answer i s g i v e n i n terms o f r a t i o i n the book

Scilab code Exa 2.5 relative intensities
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1 clc

2 // to c a l c u l a t e r e l a t i v e i n t e n s i t i e s
3 // Imax/ Imin=(a1+a2 ) ˆ2/( a1−a2 ) ˆ2+105/95
4 // ( a1+a2 ) /( a1−a2 ) =1.051
5 //we g e t a1 / a2=40
6 a1=40 // a1=40∗a2
7 a2=1

8 disp(” the r a t i o o f the i n t e n s i t i e s o f i n t e r f e r i n g
s o u r c e s i s I 1 / I2=a1 ˆ2/ a2ˆ2=”+string(a1^2/a2^2)+”
u n i t l e s s ”)

9 // answer i s g i v e n i n terms o f r a t i o i n the book

Scilab code Exa 2.7 distance between two coherent sources

1 clc

2 // to c a l c u l a t e d i s t a n c e between the two c o h e r e n t
s o u r c e s

3 lambda =5890*10^ -10 // wave l ength i n m
4 omega =9.424*10^ -4 // width o f the f r i n g e s i n m
5 D=.80 // d i s t a n c e i n m
6 twod=D*lambda/omega

7 disp(” the d i s t a n c e between two c o h e r e n t s o u r c e s i s
twod=”+string(twod)+”m”)

Scilab code Exa 2.8 fringe width

1 clc

2 // to c a l c u l a t e f r i n g e width
3 mu=1.5 // r e f r a c t i v e index ( u n i t l e s s )
4 alpha=%pi /180 // r e f r a c t i n g a n g l e i n r a d i a n
5 Y1=20*10^ -2 // d i s t a n c e between the s o u r c e and the

b i p r i s m i n m
6 Y2=80*10^ -2 // d i s t a n c e i n m
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7 D=Y1+Y2 // d i s t a n c e i n m
8 lambda =6900*10^ -10 // wave l ength i n m
9 twod =2*(mu -1)*alpha*Y1

10 omega=D*lambda/twod

11 disp(” the f r i n g e width i s omega=”+string(omega)+”m”)

Scilab code Exa 2.9 wavelength of light

1 clc

2 // to c a l c u l a t e wave l ength o f l i g h t
3 omega =1.888*10^ -2/20 // i n (m)
4 D=1.20 // d i s t a n c e o f eye p i e c e from the s o u r c e i n m
5 twod =0.00075 // d i s t a n c e between two v i r t u a l s o u r c e s

i n m
6 lambda=omega*twod/D

7 disp(” the wave l ength o f l i g h t i s lambda=”+string(
lambda)+”m”)

Scilab code Exa 2.10 thickness of glass plate

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f g l a s s p l a t e
3 n=3

4 mu=1.5 // r e f r a c t i v e index ( u n i t l e s s )
5 lambda =5450*10^ -10 // wave l ength i n m
6 t=n*lambda /(mu -1)

7 disp(” the t h i c k n e s s o f g l a s s p l a t e i s t=”+string(t)+
”m”)

Scilab code Exa 2.11 refractive index of sheet
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1 clc

2 // to c a l c u l a t e r e f r a c t i v e index o f the s h e e t
3 t=6.3*10^ -6 // t h i c k n e s s o f t h i n s h e e t o f t r a n s p a r e n t

m a t e r i a l i n m
4 lambda =5460*10^ -10 // wave l ength i n m
5 n=6

6 mu=(n*lambda/t)+1

7 disp(” the r e f r a c t i v e index o f the s h e e t i s mu=”+
string(mu)+” u n i t l e s s ”)

Scilab code Exa 2.12 refrctive index of mica

1 clc

2 // to c a l c u l a t e r e f r a c t i v e index o f mica
3 t=1.2*10^ -8 // t h i c k n e s s o f t h i n s h e e t o f mica i n m
4 n=1

5 lambda =6*10^ -7 // wave l ength i n m
6 mu=(n*lambda/t)+1

7 disp(” the r e f r a c t i v e index o f mica i s mu=”+string(mu
)+” u n i t l e s s ”)

8 // answer i s g i v e n wrong i n the book =1.50

Scilab code Exa 2.13 intensity and lateral shift

1 clc

2 // to c a l c u l a t e i n t e n s i t y
3 mu=1.5 // r e f r a c t i v e index ( u n i t l e s s )
4 t=1.5*10^ -6 // t h i c k n e s s o f t h i n g l a s s p l a t e i n m
5 pathdifference =(mu -1)*t // i n m
6 lambda =5*10^ -7 // wave l ength i n m
7 // d e l =2∗%pi∗ p a t h d i f f e r e n c e / lambda
8 del =3*%pi

9 a1=1
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10 // where a1=a2=a
11 a2=1

12 // fo rmu la i s I=a1ˆ2+a2 ˆ2+2∗a1∗a2∗ co s d e l
13 // where co s 3%pi=−1
14 I=a1^2+a2^2+2* a1*a2*(-1)

15 disp(” the i n t e n s i t y at the c e n t r e o f the s c r e e n i s I
=”+string(I)+” u n i t l e s s ” )

16 // to c a l c u l a t e l a t e r a l s h i f t
17 D=1 // d i s t a n c e i n m
18 twod =5*10^ -4 // d i s t a n c e between two s l i t s i n m
19 mu=1.5 // r e f r a c t i v e index ( u n i t l e s s )
20 t=1.5*10^ -6 // t h i c k n e s s o f t h i n g l a s s p l a t e i n m
21 x0=D*(mu -1)*t/twod

22 disp(” the l a t e r a l s h i f t o f the c e n t r a l maximum i s x0
=”+string(x0)+”m”)

Scilab code Exa 2.14 spacing between slits

1 clc

2 // to c a l c u l a t e s p a c i n g between the s l i t s
3 lambda =6*10^ -5 // wave l ength i n cm
4 omegatheta =0.1* %pi /180 // a n g u l a r width o f a f r i n g e

i n r a d i a n s
5 twod=lambda/omegatheta

6 disp(” the s p a c i n g between the s l i t s i s twod=”+string
(twod)+”cm”)

Scilab code Exa 2.15 distance

1 clc

2 // to c a l c u l a t e d i s t a n c e o f the t h i r d b r i g h t f r i n g e
on the s c r e e n from the c e n t r a l maximum

3 lambda =6.5*10^ -5 // wave l ength i n cm
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4 twod =0.2 // d i s t a n c e between the s l i t s i n cm
5 D=120 // d i s t a n c e between the p l ane o f the s l i t s and

the s c r e e n i n cm
6 n=3

7 X3=D*n*lambda/twod

8 disp(” the d i s t a n c e o f the t h i r d b r i g h t f r i n g e from
the c e n t r a l maximum i s X3=”+string(X3)+”cm”)

9 // to c a l c u l a t e the l e a s t d i s t a n c e from the c e n t r a l
maximum

10 lambda1 =6.5*10^ -5 // wave l ength i n cm
11 lambda2 =5.2*10^ -5 // wave l ength i n cm
12 //Xn=Dnlambda1 /2d=D( n+1) lambda2 /2d
13 //we get ,
14 n=lambda2 /(lambda1 -lambda2)

15 disp(”n=”+string(n)+” u n i t l e s s ”)
16 Xn=D*n*lambda1/twod

17 disp(” the d i s t a n c e from the c e n t r a l maximum when the
b r i g h t f r i n g e s due to both wave l eng th s c o i n c i d e

i s Xn=”+string(Xn)+”cm”)

Scilab code Exa 2.16 refractive index and order and distance and wavelength and fringe width and thickness

1 clc

2 // to c a l c u l a t e r e f r a c t i v e index
3 D=10 // d i s t a n c e i n cm
4 twod =0.2 // d i s t a n c e detween the s l i t s i n cm
5 t=0.05 // t h i c k n e s s o f t r a n s p a r e n t p l a t e i n cm
6 deltaX =0.5 // i n cm
7 mu=( deltaX*twod/(D*t))+1

8 disp(” the r e f r a c t i v e index o f the t r a n s p a r e n t p l a t e
i s mu=”+string(mu)+” u n i t l e s s ”)

9 // to c a l c u l a t e o r d e r
10 n=10

11 lambda =7000*10^ -8 // wave l ength i n cm
12 // path d i f f e r e n c e =n∗ lambda
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13 n1=n*lambda /(5000*10^ -8)

14 disp(” the o r d e r w i l l be v i s i b l e i s n1=”+string(n1)+”
u n i t l e s s ”)

15 // to c a l c u l a t e d i s t a n c e between the two c o h e r e n t
s o u r c e s

16 D=100 // d i s t a n c e i n m
17 lambda =6000*10^ -8 // wave l ength i n cm
18 omega =0.05 // d i s t a n c e between two c o n s e c u t i v e b r i g h t

f r i n g e s on the s c r e e n i n cm
19 twod=D*lambda/omega

20 disp(” the d i s t a n c e between the c o h e r e n t s o u r c e s i s
twod=”+string(twod)+”cm”)

21 // to c a l c u l a t e wave l ength
22 Xn=1 // d i s t a n c e o f f o u r t h b r i g h t f r i n g e from the

c e n t r a l f r i n g e i n cm
23 twod =0.02 // d i s t a n c e between the two c o h e r e n t

s o u r c e s i n cm
24 n=4

25 D=100 // d i s t a n c e i n cm
26 lambda=Xn*twod/(n*D)

27 disp(” the wave l ength o f l i g h t i s lambda=”+string(
lambda)+”cm”)

28 // to c a l c u l a t e wave l ength
29 // p o s i t i o n o f nth b r i g h t f r i n g e from the c e n t r e o f

the c e n t r a l f r i n g e i s Xn=D∗n∗ lambda /2d−−−−eq ( 1 )
30 // f r i n g e width umega=D∗ lambda /2d

−−−−−−−−−−−−−−−−−−−−−eq ( 2 )
31 // from eq ( 1 ) and eq ( 2 ) we get , Xn=n∗omega
32 // f o r 11 th b r i g h t f r i n g e X11=11∗omega
33 // p o s i t i o n f o r nth dark f r i n g e Xn’=(2 n+1)D∗ lambda /4d
34 //X4 ’=(7/2 ) ∗omega
35 // d i s t a n c e between 11 th and 4 th dark f r i n g e =0.8835

cm
36 //we g e t
37 omega =0.1178 // i n cm
38 twod =0.05 // d i s t a n c e between s l i s i n cm
39 D=100 // d i s t a n c e i n cm
40 lambda=omega*twod/D
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41 disp(” the wave l ength o f l i g h t i s lambda=”+string(
lambda)+”cm”)

42 // to c a l c u l a t e changed f r i n g e width
43 //X10−X0=10∗omega
44 // g i v e n tha t X10−X0=14.73−12.34=2.39mm
45 omega =0.239 // i n mm
46 lambda =6000 // wave l ength i n angstrom
47 lambda1 =5000 // lambda ’=5000 angstrom
48 omega1=omega*lambda1/lambda

49 disp(” the changed f r i n g e width i s omega1=”+string(
omega1)+”mm”)

50 // to c a l c u l a t e t h i c k n e s s o f mica s h e e t
51 n=3

52 mu=1.6 // r e f r a c t i v e index ( u n i t l e s s )
53 lambda =5.89*10^ -5 // wave l ength i n cm
54 t=n*lambda /(mu -1)

55 disp(” the t h i c k n e s s o f mica s h e e t i s t=”+string(t)+”
cm”)

56 // answer o f t h i c k n e s s i s g i v e n wrong i n the book
=0.002945 cm

Scilab code Exa 2.17 thickness of plate

1 clc

2 // to c a l c u l a t e the s m a l l e s t t h i c k n e s s o f the p l a t e
3 mu=1.5 // r e f r a c t i v e index ( u n i t l e s s )
4 r=60* %pi /180 // a n g l e o f r e f r a c t i o n i n r a d i a n s
5 lambda =5890*10^ -10 // wave l ength i n m
6 n=1

7 // fo rmu la i s t=n∗ lambda /(2∗mu∗ c o s r ) where c o s r =0.5
8 t=n*lambda /(2*mu *0.5)

9 disp(” the s m a l l e s t t h i c k n e s s o f the p l a t e which w i l l
appear dark by r e f l e c t i o n i s t=”+string(t)+”m”)
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Scilab code Exa 2.18 least thickness

1 clc

2 // to c a l c u l a t e l e a s t t h i c k n e s s o f the f i l m
3 lambda =5893*10^ -10 // wave l ength i n m
4 r=0 // i n d e g r e e
5 mu=1.42 // r e f r a c t i v e index
6 n=1

7 // the fo rmu la i s t=n∗ lambda /(2∗mu∗ c o s r ) , where co s0
=1

8 t=n*lambda /(2*mu*1)

9 disp(” the l e a s t t h i c k n e s s o f the f i l m tha t w i l l
appear b l a c k i s t=”+string(t)+”m”)

10 t=(2*n-1)*lambda /(2*mu*1*2)

11 disp(” the l e a s t t h i c k n e s s o f the f i l m tha t w i l l
appear b r i g h t i s t=”+string(t)+”m”)

Scilab code Exa 2.19 thickness of film

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f the f i l m
3 lambda1 =6.1*10^ -7 // wave l ength i n m
4 lambda2 =6*10^ -7 // wave l ength i n m
5 // the two dark c o n s e c u t i v e f r i n g e s a r e o v e r l a p p i n g

f o r the wave l ength lambda1 and lambda2
r e s p e c t i v e l y

6 // then , n∗ lambda1=(n+1)∗ lambda2
7 //we get ,
8 n=lambda2 /(lambda1 -lambda2)

9 sini =4/5

10 mu=4/3

11 // fo rmu la i s mu=s i n i / s i n r
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12 sinr =0.6

13 cosr=sqrt(1-(sinr)^2)

14 t=n*lambda1 /(2*mu*cosr)

15 disp(” the t h i c k n e s s o f the f i l m i s t=”+string(t)+”m”
)

Scilab code Exa 2.20 thickness of film

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f the f i l m
3 mu=1.33 // r e f r a c t i v e index o f soap f i l m ( u n i t l e s s )
4 i=45* %pi /180

5 // the fo rmu la i s mu=s i n i / s i n r
6 sinr =0.5317

7 cosr=sqrt(1-(sinr)^2)

8 // f o r d e s t r u c t i v e i n t e r f e r e n c e
9 lambda =5890*10^ -10 // wave l ength i n m

10 n=1

11 t=n*lambda /(2*mu*cosr)

12 disp(” the t h i c k n e s s o f the f i l m i s t=”+string(t)+”m”
)

Scilab code Exa 2.21 angle of wedge

1 clc

2 // to c a l c u l a t e a n g l e o f the wedge
3 lambda =6000*10^ -10 // wave l ength i n m
4 mu=1.4 // r e f r a c t i v e index i n u n i t l e s s
5 omega =2*10^ -3 // d i s t a n c e i n m
6 theta=lambda /(2*mu*omega)

7 disp(” the a n g l e o f the wedge i s t h e t a =”+string(
theta)+” r a d i a n s ”)
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Scilab code Exa 2.22 wavelength of light

1 clc

2 // to c a l c u l a t e wave l ength o f l i g h t
3 theta =10* %pi /(60*60*180) // a n g l e o f wedge i n r a d i a n s
4 omega =5*10^ -3 // d i s t a n c e between the s u c c e s s i v e

f r i n g e s i n cm
5 mu=1.4 // r e f r a c t i v e index
6 lambda =2*mu*theta*omega

7 disp(” the wave l ength o f l i g h t i s lambda=”+string(
lambda)+”m”)

Scilab code Exa 2.23 wavelength of light

1 clc

2 // to c a l c u l a t e wave l ength o f the l i g h t
3 D15 =0.590*10^ -2 // d iamate r o f 15 th r i n g i n m
4 D5 =0.336*10^ -2 // d iamete r o f 5 th r i n g i n m
5 p=10

6 R=1 // r a d i u s o f p lano convex l e n s i n m
7 // fo rmu la i s lambda=Dn+pˆ2−Dnˆ2/4pR
8 lambda =((D15 ^2) -(D5^2))/(4*p*R)

9 disp(” the wave l ength o f the monochromatic l i g h t i s
lambda=”+string(lambda)+”m”)

Scilab code Exa 2.24 refractive index of liquid

1 clc

2 // to c a l c u l a t e r e f r a c t i v e index o f the l i q u i d
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3 n=6

4 lambda =6000*10^ -10 // wave l ength i n m
5 R=1 // r a d i u s o f c u r v a t u r e o f the curved s u r f a c e i n m
6 Dn=3.1*10^ -3 // d iamete r o f 6 th b r i g h t r i n g i n m
7 mu =2*(2*n-1)*lambda*R/Dn^2

8 disp(” the r e f r a c t i v e index o f the l i q u i d i s mu=”+
string(mu)+” u n i t l e s s ”)

Scilab code Exa 2.25 radius and thickness

1 clc

2 // to c a l c u l a t e r a d i u s o f c u r v a t u r e
3 lambda =5900*10^ -10 // wave l ength i n m
4 n=10

5 Dn=5*10^ -3 // d iamete r o f 10 th dark r i n g i n m
6 R=Dn ^2/(4*n*lambda)

7 disp(” the r a d i u s o f c u r v a t u r e o f the l e n s i s R=”+
string(R)+”m”)

8 // to c a l c u l a t e t h i c h n e s s
9 t=n*lambda /2

10 disp(” the t h i c k n e s s o f the a i r f i l m i s t=”+string(t)
+”m”)

Scilab code Exa 2.26 distance

1 clc

2 // to c a l c u l a t e the d i s t a n c e from the apex o f the
wedge at which the maximum due to the two
wave l eng th s f i r s t c o i n c i d e

3 // c o n d i t i o n f o r maxima f o r normal i n c i d e n c e a i r f i l m
i s 2 t =(2n+1) lambda /2

4 // l e t nth o r d e r maximum due to lambda1 c o i n c i d e s
with ( n+1) th o r d e r maximum due to lambda2
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5 //we g e t , n=(3 lambda2−lambda1 ) /2( lambda1−lambda2 )
6 // we a l s o get , 2 t=lambda1∗ lambda2 /( lambda1−lambda2 )
7 // t=X∗ t h e t a
8 lambda1 =5896*10^ -8 // wave l ength i n cm
9 lambda2 =5890*10^ -8 // wave l ength i n cm
10 theta =0.3* %pi /180 // a n g l e o f wedge
11 X=lambda1*lambda2 /(2*( lambda1 -lambda2)*theta)

12 disp(” the d i s t a n c e from the apex o f the wedge i s X=”
+string(X)+”cm”)

Scilab code Exa 2.27 radius and thickness

1 clc

2 // to c a l c u l a t e r a d i u s o f c u r v a t u r e
3 n=10

4 Dn=0.50 // d iamete r o f 10 th r i n g i n cm
5 lambda =6000*10^ -8 // wave l ength i n cm
6 R=Dn ^2/(4*n*lambda)

7 disp(” the r a d i u s o f c u r v a t u r e o f the l e n s i s R=”+
string(R)+”cm”)

8 // answer i s g i v e n wrong i n the book =106 cm
9 // to c a l c u l a t e t h i c k n e s s o f the f i l m

10 t=Dn ^2/(8*R)

11 disp(” the t h i c k n e s s o f the f i l m i s t=”+string(t)+”cm
”)

Scilab code Exa 2.28 diameter of ring

1 clc

2 // to c a l c u l a t e d i amete r
3 // the d i f f e r e n c e o f ( n+p ) th and nth dark r i n g i s Dn+

pˆ2−Dnˆ2=4nRlambda
4 N=12 // where N=n+p
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5 n=4

6 D12 =0.7 // d iamete r o f 12 th dark r i n g i n cm
7 D4=0.4 // d iamete r o f 4 th dark r i n g i n cm
8 //D12ˆ2−D4ˆ2=4pRlambda where p=8 −−−−eq ( 1 )
9 //D20ˆ2−D4ˆ2=4pRlambda where p=16 −−−−−eq ( 2 )
10 // d i v i d e eq ( 2 ) by eq ( 1 ) , we ge t
11 D20=sqrt ((2* D12 ^2)-D4^2)

12 disp(” the d iamete r o f 20 th dark r i n g i s D20=”+string
(D20)+”cm”)

Scilab code Exa 2.29 diameter of ring

1 clc

2 // to c a l c u l a t e d i amete r
3 lambda1 =6*10^ -5 // wave l ength i n cm
4 lambda2 =4.5*10^ -5 // wave l ength i n cm
5 R=90 // r a d i u s o f c u r v a t u r e o f the curved s u r f a c e i n

cm
6 //Dnˆ2=4nRlambda1 −−−−−−−eq ( 1 )
7 //Dn+1ˆ2=4(n+1)Rlambda2−−−−−−−eq ( 2 )
8 // the nth dark r i n g due to lambda1 c o i n c i d e s with ( n

+1) th dark r i n g due to lambda2
9 // from eq ( 1 ) and eq ( 2 )−4nRlambda1=4(n+1)Rlambda2
10 // we get ,
11 n=lambda2 /(lambda1 -lambda2)

12 Dn=sqrt (4*n*R*lambda1)

13 disp(” the d iamete r o f nth dark r i n g f o r lambda1 i s
Dn=”+string(Dn)+”cm”)

Scilab code Exa 2.30 difference of square of diameters

1 clc
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2 // to c a l c u l a t e the d i f f e r e n c e o f s q ua r e o f d i a m e t e r s
f o r nth and ( n+p ) th r i n g when l i g h t o f

wave l ength lambda i s changed to lambda ’
3 lambda =6*10^ -5 // wave l ength i n cm
4 lambda1 =4.5*10^ -5 // wave l ength i n cm
5 // Let D=(Dˆ2−Dnˆ2) =0.125 cmˆ2
6 D=0.125

7 // fo rmu la i s D’ ( n+p ) ˆ2−D’ nˆ2=lambda ’ ∗ (D( n+p ) ˆ2−Dnˆ2)
/ lambda

8 disp(” the d i f f e r e n c e o f s qua r e o f d i a m e t e r s i s D1( n+
p ) ˆ2−D1nˆ2=( lambda1∗D) / lambda=”+string (( lambda1*D
)/lambda)+”cmˆ2 ”)

9 // to c a l c u l a t e d i f f e r e n c e o f s q ua r e o f d i am at e r s
when l i q q u i d o f r e f r a c t i v e index mu’ i s
i n t r o d u c e d

10 mu=1 // r e f r a c t i v e index ( u n i t l e s s )
11 mu1 =1.33 // mu’=1 .33
12 // fo rmu la i s D’ ( n+p ) ˆ2−D’ nˆ2=(mu/mu’ ) ∗ (D( n+p ) ˆ2−Dn

ˆ2)
13 disp(” the d i f f e r e n c e o f s qua r e o f d i a m e t e r s i s D1( n+

p ) ˆ2−D1nˆ2=(mu∗D) /mu1=”+string ((mu*D)/mu1)+”cmˆ2 ”
)

14 // to c a l c u l a t e d i f f e r e n c e o f s q ua r e o f d i a m e t e r s
when r a d i u s o f c u r v a t u r e o f convex s u r f a c e o f the

p lano convex l e n s i s doubled
15 R1=2 // r a d i u s o f c u r v a t u r e i s R’=2R
16 R=1

17 // fo rmu la i s D’ ( n+p ) ˆ2−D’ nˆ2=(R’ /R) ∗ (D( n+p ) ˆ2−Dnˆ2)
18 disp(” the d i f f e r e n c e o f s qua r e o f d i a m e t e r s i s D1( n+

p ) ˆ2−D1nˆ2=(R1∗D) /R=”+string ((R1*D)/R)+”cmˆ2 ”)
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Chapter 3

Diffraction

Scilab code Exa 3.1 angular width and linear width

1 clc

2 // to c a l c u l a t e a n g u l a r width and l i n e a r width
3 lambda =6*10^ -5

4 e=0.01 // width o f s l i t i n cm
5 // p o s i t i o n o f minima i s g i v e n by
6 sintheta=lambda/e // s i n t h e t a=m∗ lambda /

e , where m= 1 , 2 , 3 , . . . . . .
7 disp(” s i n t h e t a=”+string(sintheta)+” m”)
8 // s i n c e t h e t a i s ve ry smal l , so s i n t h e t a i s

approx imate l y e q u a l to t h e t a
9 theta=sintheta

10 theta1 =2* theta

11 disp(” t o t a l a n g u l a r width o f c e n t r a l maximum i s
t h e t a 1=”+string(theta1)+” m r a d i a n s ”)

12 d=100 // d i s t a n c e i n cm
13 Y=theta*d

14 Y1=2*Y

15 disp(” l i n e a r width o f c e n t r a l maximum on the s c r e e n
i s Y1=”+string(Y1)+” m cm”)

16 disp(” v a l u e s o f m = 1 , 2 , 3 , . . . . . . . . . . . . g i v e s the
d i r e c t i o n s o f f i r s t , s econd . . . . . . . . . . . . . minima”)

38



Scilab code Exa 3.2 wavelength of light

1 clc

2 // to c a l c u l a t e wave l ength o f l i g h t
3 // i n a d i f f r a c t i o n p a t t e r n due to s i n g l e s l i t ,

minima i s g i v e n by e∗ s i n t h e t a=m∗ lambda
4 // s i n c e t h e t a i s ve ry smal l , s i n t h e t a i s

approx imate l y e q u a l to t h e t a
5 // t h e t a=Y/d
6 e=0.014 // width o f s l i t i n cm
7 d=200 // d i s t a n c e i n cm
8 m=2

9 Y=1.6 // i n cm
10 lambda=Y*e/(d*m)

11 disp(” wave l ength o f l i g h t i s lambda=”+string(lambda)
+”cm”)

Scilab code Exa 3.3 width of slit

1 clc

2 // to c a l c u l a t e width o f s l i t
3 // d i r e c t i o n o f minima i n f r a u n h o f e r d i f f r a c t i o n due

to s i n g l e s l i t i s g i v e n by %pi/ lambda∗ e∗ s i u n t h e t a
=+m∗%pi , where m=1 ,2 ,3

4 // a n g u l a r sp r ead o f the c e n t r a l maximum on e i t h e r
s i d e o f the i n c i d e n t l i g h t i s s i n t h e t a=lambda /e ,
where m=1 , p o s i t i o n o f f i r s t minima

5 lambda =5000*10^ -8

6 e=lambda/sin(%pi/6)

7 disp(” width o f s l i t i s e=”+string(e)+”cm”)
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Scilab code Exa 3.4 wavelength of incident light

1 clc

2 // to c a l c u l a t e wave l ength o f i n c i d e n t l i g h t
3 // d i r e c t i o n o f minima i s g i v e n by e ∗ s i n t h e t a=+m∗

lambda
4 // f o r f i r s t minima m=1 , i . e . e ∗ s i n t h e t a=lambda ,

s i n t h e t a i s approx imate l y e q u a l to theta , then we
can w r i t e i t as e∗ t h e t a=lambda . . . . . . . . . . . eq ( 1 )

5 // t h e t a=Y/d . . . . . . . . . . . . . . . . . . . . . . . . eq ( 2 )
6 e=0.02 // i n cm
7 Y=0.5 // p o s i t i o n o f f i r s t minima from the

c e n t r a l maxima i n cm
8 d=200 // d i s t a n c e o f s c r e e n from the s l i t

i n cm
9 // from eq ( 1 ) and eq ( 2 ) , we g e t

10 lambda=e*Y/d

11 disp(” wave l ength o f i n c i d e n t l i g h t i s lambda=”+
string(lambda)+”cm”)

Scilab code Exa 3.6 values of lambda1 and lambda2

1 clc

2 // to c a l c u l a t e v a l u e s o f lambda1 and lambda2
3 // i n f r a u n h o f e r d i f f r a c t i o n p a t t e r n , the d i r e c t i o n

o f minima i s g i v e n by e ∗ s i n t h e t a=+m∗ lambda , where
m= 1 , 2 , . . . . . . .

4 // d i r e c t i o n o f f o u r t h minima (m=4) f o r wave l ength
lambda1 i s g i v e n by e∗ s i n t h e t a 1 =4∗ lambda1
. . . . . . . . . . eq ( 1 )

5 // s i m i l a r l y , e∗ s i n t h e t a 2 =5∗ lambda2 . . . . . . . . . . eq ( 2 )
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6 // from eq ( 1 ) and eq ( 2 ) , we g e t e ∗ s i n t h e t a =4∗ lambda1
=5∗ lambda2 . . . . eq ( 3 )

7 y=0.5 // i n cm
8 f=100 // i n cm
9 theta=y/f // i n r a d i a n

10 sintheta=theta // t h e t a i s ve ry s m a l l
11 e=0.05 // width o f s l i t i n cm
12 lambda1=e*sintheta /4

13 disp(” lambda1=”+string(lambda1)+”cm”)
14 // from eq ( 3 ) we get ,
15 lambda2 =4* lambda1 /5

16 disp(” lambda2=”+string(lambda2)+”cm”)

Scilab code Exa 3.7 half angular width

1 clc

2 // to c a l c u l a t e h a l f a n g u l a r width
3 e=1.2*10^ -4 // width o f s l i t i n cm
4 y=6*10^ -5 // wave l ength o f monochromatic l i g h t

i n cm
5 theta=y/e

6 disp(” h a l f a n g u l a r width o f c e n t r a l b r i g h t maxima i s
t h e t a=”+string(theta)+” r a d i a n ”)

Scilab code Exa 3.8 angle

1 clc

2 // to c a l c u l a t e a n g l e
3 lambda =6000*10^ -8 // wave l ength o f l i g h t i n cm
4 e=0.03 // width o f s l i t i n cm
5 // e∗ s i n t h e t a=m∗ lambda , where m=1
6 theta=asind(lambda/e)
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7 disp(” a n g l e at which the f i r s t dark band a r e formed
i n the f r a u n h o f e r d i f f r a c t i o n p a t t e r n i s t h e t a=”+
string(theta)+” d e g r e e ”)

8 theta1=asind (3* lambda /(2*e))

9 disp(” a n g l e at which the next b r i g h t band a r e formed
i n the f r a u n h o f e r d i f f r a c t i o n p a t t e r n i s t h e t a 1=

”+string(theta1)+” d e g r e e ”)

Scilab code Exa 3.9 distances

1 clc

2 // to c a l c u l a t e d i s t a n c e s o f f i r s t dark band and o f
next b r i g h t band on e i t h e r s i d e o f the c e n t r a l
maximum

3 // fo rmu la i s e∗ s i n t h e t a=m∗ lambda , where m=1
4 lambda =5890*10^ -8 // wave l ength o f l i g h t i n cm
5 e=0.03 // width o f s l i t i n cm
6 sintheta=lambda/e

7 theta=sintheta // becoz t h e t a i s ve ry smal l , so
s i n t h e t a i s approx imate l y e q u a l to t h e t a

8 f=50

9 y=f*theta

10 disp(” l i n e a r d i s t a n c e o f f i r s t minimum from the
c e n t r a l maximum i s y=”+string(y)+”cm”)

11 sintheta1 =3* lambda /(2*e)

12 theta1=sintheta1

13 y1=f*theta1

14 disp(” l i n e a r d i s t a n c e o f f i r s t s e conda ry maxima i s
y1=”+string(y1)+”cm”)

Scilab code Exa 3.10 wavelength of light and missing orders

1 clc
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2 // to c a l c u l a t e wave l ength o f l i g h t and m i s s i n g
o r d e r s

3 omega =0.25 // f r i n g e width i n cm
4 D=170 // d i s t a n c e i n cm
5 twod =0.04 // d i s t a n c e i n cm
6 lambda=omega*twod/D

7 disp(” wave l ength o f l i g h t i s lambda=”+string(lambda)
+”cm”)

8 e=0.08 // width o f s l i t i n mm
9 d=0.4 // i n mm
10 m=1

11 n=m*(e+d)/e

12 disp(” m i s s i n g o r d e r i s n=”+string(n)+” u n i t l e s s ”)
13 //we can a l s o f i n d o r d e r f o r m= 2 , 3 , . . . .

Scilab code Exa 3.11 wavelength of spectral line

1 clc

2 // to c a l c u l a t e wave l ength
3 n=2 // o r d e r o f spectrum
4 theta=%pi/6 // i n r a d i a n s
5 E=1/5000 // l e t ( e+d )=E
6 lambda=E*sin(%pi/6)/n

7 disp(” the wave l ength o f the s p e c t r a l l i n e i s lambda=
”+string(lambda)+”cm”)

Scilab code Exa 3.12 difference in deviations

1 clc

2 // to c a l c u l a t e d i f f e r e n c e i n d e v i a t i o n s
3 lambda =5*10^ -5 // wave l ength o f l i g h t i n cm
4 eplusd =1/6000 // where e p l u s d=e+d
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5 theta1=asind(lambda/eplusd) // f o r f i r s t o r d e r
spectrum

6 theta3=asind (3* lambda/eplusd) // f o r second o r d e r
spectrum

7 difference=theta3 -theta1

8 disp(” d i f f e r e n c e i n d e v i a t i o n s i n f i r s t and t h i r d
o r d e r s p e c t r a i s d i f f e r e n c e =”+string(difference)
+” d e g r e e ”)

Scilab code Exa 3.13 orders

1 clc

2 // to c a l c u l a t e o r d e r s
3 // l e t E=(e+d )
4 // fo rmu la i s ( e+d ) ∗ s i n t h i t a=n∗ lambda
5 // f o r maximum o r d e r to be p o s s i b l e t h i t a =90 d e g r e e
6 // s i n t h e t a =1
7 E=2.54/2620 // i n cm
8 lambda =5*10^ -5 // wave l ength o f the i n c i d e n t l i g h t i n

cm
9 n=E/lambda

10 disp(” the o r d e r s w i l l be v i s i b l e i s n=”+string(n)+”
u n i t l e s s ”)

Scilab code Exa 3.14 number of lines per cm

1 clc

2 // to c a l c u l a t e number o f l i n e s i n the g r a t i n g
3 // t h e t a 1=t h e t a 2 =30 d e g r e e
4 // s i n t h e t a 1=s i n t h e t a 2 =1/2
5 lambda1 =6*10^ -5

6 // wave l ength i n cm
7 lambda2 =4.5*10^ -5
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8 // l e t ( e+d )=E
9 // fo rmu la i s ( e+d ) ∗ s i n t h e t a 1=n∗ lambda1−−−−−−−−−−eq

( 1 )
10 // ( e+d ) ∗ s i n t h e t a 2 =(n+1)∗ lambda2−−−−−−−−−−eq ( 2 )
11 //we get ,
12 n=lambda2 /(lambda1 -lambda2) // o r d e r o f spectrum
13 E=n*lambda1/sin(%pi/6)

14 number =1/E

15 disp(”number o f l i n e s i s number=”+string(number)+”
u n i t l e s s ”)

Scilab code Exa 3.15 orders of spectrum

1 clc

2 // to c a l c u l a t e o r d e r when v i s i b l e l i g h t o f
wave l ength i n the range 4000 to 7500 angstrom

3 // l e t E=(e+d )
4 E=1/4000 // i n cm
5 lambda1 =4*10^ -5

6 // wave l ength i n cm
7 lambda2 =7.5*10^ -5

8 n1=E*sin(%pi/2)/lambda1

9 n2=E*sin(%pi/2)/lambda2

10 disp(” o r d e r when wave l ength o f 4000 angstrom i s n1=”
+string(n1)+” u n i t l e s s ”)

11 disp(” o r d e r when wave l ength o f 7500 angstrom i s n2=”
+string(n2)+” u n i t l e s s ”)

Scilab code Exa 3.17 angle of diffraction

1 clc

2 // to c a l c u l a t e a n g l e o f d i f f r a c t i o n
3 n=1 // o r d e r
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4 lambda =5000*10^ -8 // wave l ength o f l i g h t
i n cm

5 eplusd =1/5000 // i n cm
6 theta=asind(n*lambda /( eplusd))

7 disp(” a n g l e o f d i f f r a c t i o n f o r maximum i n t e n s i t y i n
the f i r s t o r d e r i s t h e t a=”+string(theta)+” d e g r e e ”
)

Scilab code Exa 3.18 number of lines in one centimeter

1 clc

2 // to c a l c u l a t e number o f l i n e s i n one c e n t i m e t e r o f
the g r a t i n g

3 // l e t E=(e+d )
4 // fo rmu la f o r g r a t i n g e q u a t i o n f o r p r i n c i p a l maxima

i s ( e+d ) ∗ s i n t h e t a=n∗ lambda
5 n=2 // o r d e r o f spectrum
6 lambda =5*10^ -5 // wave l ength i n cm
7 E=n*lambda/sin(%pi/6)

8 number =1/E

9 disp(”number o f l i n e s i s number=”+string(number)+”
u n i t l e s s ”)

10 // answer i s g i v e n wrong i n the book , number o f l i n e s
=1000

Scilab code Exa 3.19 spectral line

1 clc

2 // to c a l c u l a t e which s p e c t r a l l i n e i n 5 th o r d e r w i l l
o v e r l a p with 4 th o r d e r l i n e o f 5890 angstrom

3 // the g r a t i n g e q u a t i o n f o r p r i n c i p a l maxima i s ( e+d )
∗ s i n t h e t a =n∗ lambda

4 n1=5
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5 // o r d e r o f spectrum
6 n2=4

7 lambda2 =5890*10^ -8 // wave l ength o f 4 th o r d e r
spectrum i n cm

8 // ( e+d ) ∗ s i n t h e t a =5∗ lambda−−−−−−−−−−−−−eq ( 1 )
9 // ( e+d ) ∗ s i n t h e t a=4∗5890∗10ˆ−8−−−−−−−−−−−−−−−−−eq ( 2 )
10 // from eq ( 1 ) and eq ( 2 ) , we g e t
11 lambda1=n2*lambda2/n1

12 disp(” wave l ength o f 5 th o r d e r spectrum i s lambda1=”+
string(lambda1)+”cm”)

Scilab code Exa 3.20 grating element

1 clc

2 // to c a l c u l a t e g r a t i n g e l ement
3 // g r a t i n g e q u a t i o n f o r p r i n c i p a l maxima i s g i v e n by

( e+d ) ∗ s i n t h e t a=n∗ lambda
4 // l e t nth o r d e r spectrum f o r y e l l o w l i n e ( lambda

=6000 angstrom ) c o i n c i d e with ( n+1) th o r d e r
spectrum f o r b lue l i n e ( lambda =4800 angstrom )

5 // ( e+d ) ∗ s i n t h e t a=n ∗6000∗10ˆ −8 . . eq ( 1 )
6 // ( e+d ) ∗ s i n t h e t a =(n+1) ∗ 4 8 0 0 ∗ 1 0 ˆ − 8 . . . . . eq ( 2 )
7 // from eq ( 1 ) and eq ( 2 ) , we g e t n=4
8 n=4

9 lambda =6000*10^ -8 // wave l ength i n cm
10 sintheta =3/4

11 eplusd=n*lambda/sintheta

12 disp(” g r a t i n g e l ement i s e p l u s d=”+string(eplusd)+”cm
”)

Scilab code Exa 3.21 angle of diffraction and absent spectra

1 clc
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2 // to c a l c u l a t e a n g l e o f d i f f r a c t i o n f o r t h i r d o r d e r
spectrum and absen t s p e c t r a i f any

3 n=3

4 lambda =6000*10^ -8

5 eplusd =1/200

6 theta=asind(n*lambda/eplusd)

7 disp(” a n g l e o f r e f r a c t i o n i s t h e t a=”+string(theta)+”
d e g r e e ”)

8 d=0.0025

9 e=eplusd -d // width o f w i r e i n cm
10 m=1

11 n=eplusd*m/e

12 disp(” o r d e r o f ab s en t spectrum i s n=”+string(n)+”
u n i t l e s s ”)

13 disp(” here ,m=1 i s c o n s i d e r e d because the h i g h e r
v a l u e s o f m r e s u l t the o r d e r o f ab s en t spectrum
more than the g i v e n o r d e r 3”)

Scilab code Exa 3.22 difference in two wavelenghts

1 clc

2 // to c a l c u l a t e d i f f e r e n c e i n the two wave l eng th s
3 // g r a t i n g e q u a t i o n f o r p r i n c i p a l maxima i s ( e+d ) ∗

s i n t h e t a=n∗ lambda . . . . . . . . . . . . . . . eq ( 1 )
4 // d i f f e r e n t i a t e both s i d e s , we g e t d the ta=n∗dlambda

/ ( ( e+d ) ∗ c o s t h e t a ) . . . . . . . . . . . eq ( 2 )
5 lambda =5000 //mean v a l u e o f wave l eng th s i n

angstrom
6 cottheta =1.732 // c o t 3 0 d e g r e e =1.732
7 dtheta =0.01 // i n r a d i a n
8 // put the v a l u e o f n from eq ( 2 ) , we can w r i t e eq ( 2 )
9 dlambda=lambda*dtheta*cottheta

10 disp(” d i f f e r e n c e i n two wave l eng th s i s dlambda=”+
string(dlambda)+” angstrom ”)
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Scilab code Exa 3.23 dispersive power

1 clc

2 // to c a l c u l a t e d i s p e r s i v e power
3 // d i f f e r e n t i a t e g r a t i n g e q u a t i o n , we g e t d the ta /

dlambda=n / ( ( e+d ) ∗ c o s t h e t a )
4 n=2 // o r d e r
5 eplusd =1/4000

6 lambda =5000*10^ -8 // wave l ength i n cm
7 sintheta=n*lambda /( eplusd)

8 costheta=sqrt(1-( sintheta)^2)

9 dtheta=n/(( eplusd)*costheta) // where d i s p e r s i v e
power d the ta / dlambda=dthe ta

10 disp(” d i s p e r s i v e power o f he g r a t i n g i n the second
o r d e r spectrum i s d the ta=”+string(dtheta)+”
u n i t l e s s ”)

Scilab code Exa 3.24 orders

1 clc

2 // to c a l c u l a t e o r d e r s
3 eplusd =1/4000

4 lambda1 =5*10^ -5

5 // wavelengh i n cm
6 lambda2 =7.5*10^ -5

7 nmax1=eplusd/lambda1

8 nmax2=eplusd/lambda2

9 disp(” o r d e r s w i l l be ob s e rved by a g r a t i n g , i f i t i s
i l l u m i n a t e d by l i g h t o f wave l ength o f 5000

angstrom i s nmax1=”+string(nmax1)+” u n i t l e s s ”)
10 disp(” o r d e r s w i l l be ob s e rved , i f i t i s i l l u m i n a t e d

by l i g h t o f wave l ength o f 7500 angstrom i s nmax2
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=’+ s t r i n g ( nmax2 )+” unitless ” )

Scilab code Exa 3.25 difference in wavelenghts

1 clc

2 // to c a l c u l a t e d i f f e r e n c e i n wave l eng th s o f two
l i n e s

3 // l e t E=(e+d ) =1/5000
4 //we g e t
5 E=2*10^ -4 // i n cm
6 n=2 // o r d e r o f spectrum
7 lambda =5893*10^ -8 // wave l ength i n cm
8 // dthe ta =2 .5 ’=(2 . 5/60 ) ∗ ( 3 . 1 4 / 1 8 0 ) , we g e t
9 dtheta =7.27*10^ -4 // i n r a d i a n

10 dlambda=sqrt (((E/n)^2)-lambda ^2)*dtheta

11 disp(” the d i f f e r e n c e i n wave l eng th s o f two l i n e s i s
dlambda=”+string(dlambda)+”cm”)

Scilab code Exa 3.26 aperture

1 clc

2 // to c a l c u l a t e a p e r t u r e o f the o b j e c t i v e o f a
t e l e s c o p e

3 lambda =6*10^ -5 // wave l ength o f l i g h t i n cm
4 dtheta =4.88*10^ -6 // i n r a d i a n s
5 a=1.22* lambda/dtheta

6 disp(” the a p e r t u r e o f the o b j e c t i v e o f a t e l e s c o p e
i s a=”+string(a)+”cm”)

Scilab code Exa 3.27 separation of two points on the moon
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1 clc

2 // to c a l c u l a t e s e p a r a t i o n o f two p o i n t s on the moon
3 lambda =5.5*10^ -5 // wave l ength o f l i g h t i n cm
4 a=500 // d iamete r i n cm
5 dtheta =1.22* lambda/a // l i m i t o f r e s o l u t i o n o f

t e l e s c o p e i n r a d i a n s
6 R=3.8*10^8 // d i s t a n c e between e a r t h and moon i n m
7 X=R*dtheta

8 disp(” the s e p a r a t i o n o f two p o i n t s on the moon i s X=
”+string(X)+”m”)

Scilab code Exa 3.28 numerical aperture

1 clc

2 // to c a l c u l a t e n u m er i c a l a p e r t u r e o f the o b j e c t i v e
3 lambda =5.461*10^ -5 // wave l ength i n cm
4 S=5.55*10^ -5 // d i s t a n c e i n cm
5 NA =1.22* lambda /(2*S)

6 disp(” the n u me r i c a l a p e r t u r e o f the o b j e c t i v e i s NA=
”+string(NA)+” u n i t l e s s ”)

Scilab code Exa 3.29 resolving power

1 clc

2 // to c a l c u l a t e r e s o l v i n g power o f m i c r o s cope
3 NA=0.12 // n u m e r i c a l a p e r t u r e
4 lambda =6*10^ -5 // wave l ength o f l i g h t i n cm
5 RP=2*NA/lambda //RP=r e s o l v i n g power
6 disp(” the r e s o l v i n g power o f m i c r o s cope i s RP=”+

string(RP)+” u n i t l e s s ”)
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Scilab code Exa 3.30 maximum resolving power

1 clc

2 // to c a l c u l a t e maximum r e s o l v i n g power
3 lambda =5*10^ -5 // wave l ength o f l i g h t i n cm
4 N=40000 // t o t a l number o f l i n e s on g r a t i n g
5 // ( e+d ) =12.5∗10ˆ−5 cm
6 // fo rmu la i s nmax=(e+d ) / lambda
7 //we g e t
8 nmax=2 // o r d e r o f spectrum
9 RP=nmax*N //RP=r e s o l v i n g power
10 disp(” the maximum r e s o l v i n g power i s RP=”+string(RP)

+” u n i t l e s s ”)

Scilab code Exa 3.31 minimum number of lines

1 clc

2 // to c a l c u l a t e minimum number o f l i n e s i n a g r a t i n g
3 lambda1 =5890

4 // wavelengh i n angstrom
5 lambda2 =5896

6 dlambda =6 // s m a l l e s t wave l ength d i f f e r e n c e i n
angstrom

7 n=2 // o r d e r o f spectrum
8 lambda =( lambda1+lambda2)/2 // ave rage wave l ength i n

angstrom
9 RP=lambda/dlambda //RP=r e s o l v i n g power

10 N=RP/n

11 disp(”minimum number o f l i n e s i n a g r a t i n g i s N=”+
string(N)+” u n i t l e s s ”)

Scilab code Exa 3.32 will the telescope be able to observe the wiremesh
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1 clc

2 // w i l l the t e l e s c o p e be a b l e to o b s e r v e the wiremesh
3 a=3 // a p e r t u r e i n cm
4 lambda =5.5*10^ -5 // wave l ength o f l i g h t i n cm
5 // l i m i t o f r e s o l u t i o n o f t e l e s c o p e i s g i v e n by
6 theta =1.22* lambda/a

7 // a lpha=s p a c i n g o f wire−mesh/ d i s t a n c e o f o b j e c t i v e
from wire−mesh

8 alpha =0.2/(80*10^2)

9 disp(” t h e t a=”+string(theta)+” r a d i a n ”)
10 disp(” a lpha=”+string(alpha)+” r a d i a n ”)
11 disp(” i f a lpha>t h e t a then t e l e s c o p e w i l l be a b l e to

o b s e r v e the wire−mesh”)
12 // v a l u e o f a lpha i s g i v e n wrong i n the book

2.25∗10ˆ−5 r a d i a n

Scilab code Exa 3.33 distance between the centres of the images of two stars

1 clc

2 // d i s t a n c e between the c e n t r e s o f images o f two
s t a r s

3 lambda =5500*10^ -8 // wave l ength o f l i g h t i n
cm

4 f=4*10^2 // f o c a l l e n g t h o f t e l e s c o p e
o b j e c t i v e i n cm

5 a=0.01*10^2 // d iamete r i n cm
6 X=1.22* lambda*f/a

7 disp(” d i s t a n c e between the c e n t r e s o f images o f two
s t a r s i s X=”+string(X)+”cm ”)

Scilab code Exa 3.34 diameter of a telescope objective

1 clc
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2 // to c a l c u l a t e d i amete r o f a t e l e s c o p e
3 lambda =5*10^ -5 // wave l ength i n cm
4 theta=(%pi /180) *(1/1000) // i n r a d i a n s
5 a=1.22* lambda/theta

6 disp(” the d iamete r o f a t e l e s c o p e i s a=”+string(a)+”
cm”)

Scilab code Exa 3.35 smallest angle between two stars

1 clc

2 // to c a l c u l a t e s m a l l e s t a n g l e between two s t a r s
3 lambda =5*10^ -5 // wave l ength i n cm
4 a=100*2.54 // d iamete r i n cm
5 theta =1.22* lambda/a

6 disp(” the s m a l l e s t a n g l e between two s t a r s i s t h i t a=
”+string(theta)+” r a d i a n s ”)

Scilab code Exa 3.36 limit of resolution of telescope

1 clc

2 // to c a l c u l a t e l i m i t o f r e s o l u t i o n o f the t e l e s c o p e
3 lambda =5890*10^ -8 // wave l ength i n cm
4 a=1 // d iamete r i n cm
5 theta =1.22* lambda/a

6 disp(” the l i m i t o f r e s o l u t i o n o f the t e l e s c o p e i s
t h e t a=”+string(theta)+” r a d i a n s ”)

Scilab code Exa 3.37 resolving limit of microscope

1 clc
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2 // to c a l c u l a t e r e s o l v i n g l i m i t o f m i c r o s cope
3 lambda =5.5*10^ -5 // wavelengh i n cm
4 theta=%pi/6 // i n r a d i a n s
5 s=1.22* lambda /(2* sin(%pi/6))

6 disp(” r e s o l v i n g l i m i t o f m i c r o s cope i s s=”+string(s)
+”cm”)

Scilab code Exa 3.38 resolving power of grating and smallest wavelength difference

1 clc

2 // to c a l c u l a t e r e s o l v i n g power o f g r a t i n g
3 N=15000 // t o t a l number o f l i n e s on g r a t i n g
4 lambda =6*10^ -5 // wave l ength i n cm
5 n=2 // o r d e r o f spectrum
6 RP=n*N

7 disp(” r e s o l v i n g power i s RP =”+string(RP)+” u n i t l e s s ”
)

8 // to c a l c u l a t e s m a l l e s t wave l ength d i f f e r e n c e tha t
can be r e s o l v e d with a l i g h t o f wave l ength 6000
angstrom i n the second o r d e r

9 dlambda=lambda /(n*N)

10 disp(” s m a l l e s t wave l ength d i f f e r e n c e dlambda=”+
string(dlambda)+”cm”)

Scilab code Exa 3.39 resolving power and smallest wavelength

1 clc

2 // to c a l c u l a t e r e s o l v i n g power i n the second o r d e r
3 N=6*10^4 //N=t o t a l number o f l i n e s on g r a t i n g
4 n=2 // o r d e r o f spectrum
5 RP=n*N //RP=r e s o l i n g power
6 disp(” the r e s o l v i n g power i s RP=”+string(RP)+”

u n i t l e s s ”)
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7 // to c a l c u l a t e s m a l l e s t wave l ength
8 lambda =6000*10^ -8 // wave l ength i n cm
9 n=3 // o r d e r o f spectrum
10 dlambda=lambda /(n*N)

11 disp(” s m a l l e s t wave l ength tha t can be r e s o l v e d i n
the t h i r d o r d e r i n 6000 angstrom wave l ength r e g i o n

i s dlambda=”+string(dlambda)+”cm”)
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Chapter 4

Polarisation

Scilab code Exa 4.1 compare intensities

1 clc

2 // compare the i n t e n s i t i e s o f o r d i n a r y and
e x t r a o r d i n a r y r a y s

3 // i n t e n s i t y o f o r d i n a r y r a y s i s g i v e n by Io=a ˆ2 ∗ (
s i n t h e t a ) ˆ2

4 // where t h e t a =30 d e g r e e
5 //we g e t Io=a ˆ2/4
6 Io=1/4

7 // i n t e n s i t y o f e x t r a o r d i n a r y ray i s g i v e n by IE=(a∗
co s t h e t a ) ˆ2

8 //we g e t IE=3∗a ˆ2/4
9 IE=3/4

10 I=IE/Io

11 disp(” the i n t e n s i t i e s o f o r d i n a r y and e x t r a o r d i n a r y
r a y s i s I=”+string(I)+” u n i t l e s s ”)

Scilab code Exa 4.2 angle of refraction
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1 clc

2 // to c a l c u l a t e a n g l e o f r e f r a c t i o n
3 // a c c o r d i n g to brewste r ’ s law mu=tan i p
4 mu =1.732 // r e f r a c t i v e index
5 ip=atand(mu) // p o l a r i s i n g a n g l e i n d e g r e e
6 r=90-ip

7 disp(” a n g l e o f r e f r a c t i o n o f ray i s r=”+string(r)+”
d e g r e e ”)

Scilab code Exa 4.3 polarising angle and angle of refraction

1 clc

2 // to c a l c u l a t e p o l a r i s i n g a n g l e and a n g l e o f
r e f r a c t i o n

3 mu =1.345 // r e f r a c t i v e index , mu=1/ s i n c =1/
s i n 4 8 d e g r e e =1/0.7431

4 ip=atand(mu)

5 r=90-ip

6 disp(” p o l a r i s i n g a n g l e i s i p=”+string(ip)+” d e g r e e ”)
7 disp(” a n g l e o f r e f r a c t i o n i s r=”+string(r)+” d e g r e e ”)

Scilab code Exa 4.4 thickness of half wave plate

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f a h a l f wave p l a t e o f
q u a r t z

3 lambda =5*10^ -5 // wave l ength i n cm
4 mue =1.553

5 // r e f r a c t i v e index ( u n i t l e s s )
6 muo =1.544

7 // f o r a h a l f p l a t e o f p o s i t i v e c r y s t a l
8 t=lambda /(2*(mue -muo))

58



9 disp(” t h i c k n e s s o f a h a l f wave p l a t e o f q u a r t z i s t=
”+string(t)+”cm”)

Scilab code Exa 4.5 thickness of quarter wave plate

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f q u a r t e r wave p l a t e
3 lambda =5.890*10^ -5 // wave l ength o f l i g h t i n cm
4 mue =1.553

5 // r e f r a c t i v e index
6 muo =1.544

7 t=lambda /(4*(mue -muo))

8 disp(” t h i c k n e s s o f q u a r t e r wave p l a t e i s t=”+string(
t)+”cm”)

Scilab code Exa 4.6 thickness of doubly refracting plate

1 clc

2 // to c a l c u l a t e t h i c k n e s s o f a doubly r e f r a c t i n g
p l a t e

3 lambda =5.890*10^ -5 // wave l ength i n cm
4 muo =1.53

5 // r e f r a c t i v e index
6 mue =1.54

7 t=lambda /(4*(mue -muo))

8 disp(” t h i c k n e s s o f a p l a t e i s t=”+string(t)+”cm”)

Scilab code Exa 4.7 angle of rotation

1 clc
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2 // to c a l c u l a t e a n g l e o f r o t a t i o n
3 alpha =66 // s p e c i f i c r o t a t i o n o f cane suga r i n d e g r e e
4 c=15/100 // c o n c e n t r a t i o n o f the s o l u t i o n i n gm/ cc
5 l=20 // l e n g t h o f tube i n cm
6 theta=alpha*l*c/10

7 disp(” the a n g l e o f r o t a t i o n o f the p l ane o f
p o l a r i s a t i o n i s t h e t a=”+string(theta)+” d e g r e e ”)

Scilab code Exa 4.8 specific rotation

1 clc

2 // to c a l c u l a t e s p e c i f i c r o t a t i o n
3 theta =26.4 // i n d e g r e e
4 l=20 // l e n g t h i n cm
5 c=0.2 //gm/cmˆ3
6 alpha =10* theta/(l*c)

7 disp(” the s p e c i f i c r o t a t i o n i s a lpha=”+string(alpha)
+” d e g r e e ”)

Scilab code Exa 4.9 strength of solution

1 clc

2 // to c a l c u l a t e s t r e n g t h o f s o l u t i o n
3 theta =11 // d e g r e e
4 l=20 // l e n g t h i n cm
5 alpha =66 // s p e c i f i c r o t a t i o n o f suga r i n d e g r e e
6 c=10* theta/(l*alpha)

7 disp(” s t r e n g t h o f s o l u t i o n i s c=”+string(c)+”gm/cmˆ3
”)
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Scilab code Exa 4.10 difference in the refractive indices

1 clc

2 // to c a l c u l a t e d i f f e r e n c e i n the r e f r a c t i v e i n d i c e s
3 // s p e c i f i c r o t a t i o n i s t h e t a /d =29.73 d e g r e e /mm
4 theta =29.73 // where t h e t a=t h e t a /d
5 lambda =5.086*10^ -4 // wave l ength i n mm
6 // o p t i c a l r o t a t i o n i s g i v e n by t h e t a=%pi∗d ∗ ( mul−mur )

/ lambda
7 // where mul and mur a r e r e f r a c t i v e i n d i c e s f o r ant i−

c l o c k w i s e and c l o c k w i s e p o l a r i s e d l i g h t s
8 mu=theta*lambda /180 // where mu=mul−mur
9 disp(” d i f f e r e n c e i n r e f r a c t i v e i n d i c e s i s mu=”+

string(mu)+” u n i t l e s s ”)

Scilab code Exa 4.11 optical rotation

1 clc

2 // to c a l c u l a t e o p t i c a l r o t a t i o n
3 // l e t theta ’ be the o p t i c a l r o t a t i o n by a s o l u t i o n

o f s t r e n g t h c ’ i n a tube o f l e n g t h l ’ then
4 //we g e t 10∗ theta ’ / l ’ ∗ c ’=10∗ t h e t a / l ∗ c
5 c=1/3 // i t i s g i v e n tha t s o l u t i o n i s 1/3 o f i t s

p r e v i o u s c o n c e n t r a t i o n i . e . c ’ / c =1/3 , where c=c ’ / c
6 l1=30 // where l 1=l ’
7 // l e n g t h i n cm
8 l=20

9 theta =13 // d e g r e e
10 // fo rmu la i s theta ’= l ’ ∗ c ’ ∗ t h e t a /( l ∗ c )
11 theta1=l1*c*theta/l

12 disp(” o p t i c a l r o t a t i o n i s t h e t a 1=”+string(theta1)+”
d e g r e e ”)
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Scilab code Exa 4.12 specific rotation

1 clc

2 // to c a l c u l a t e s p e c i f i c r o t a t i o n
3 theta =52.8 // o p t i c a l r o t a t i o n i n d e g r e e
4 l=20 // l e n g t h o f the s o l u t i o n i n cm
5 c=20/50 // c o n c e n t r a t i o n o f the s o l u t i o n i n gm/ cc
6 alpha =10* theta/(l*c)

7 disp(” the s p e c i f i c r o t a t i o n i s a lpha=”+string(alpha)
+” d e g r e e ”)

Scilab code Exa 4.13 length of solution

1 clc

2 // to c a l c u l a t e l e n g t h
3 l=40 // l e n g t h i n cm
4 c=5/100 // c o n c e n t r a t i o n i n p e r c e n t a g e
5 theta1 =35 // o p t i c a l r o t a t i o n i n d e g r e e , where t h e t a 1

=theta ’
6 c1 =10/100 // c o n c e n t r a t i o n i n % , where c1=c ’
7 theta =20

8 // fo rmu la o f s p e c i f i c r o t a t i o n i s a lpha =10∗ t h e t a / l ∗ c
9 l1=l*c*theta1 /(c1*theta)

10 disp(” l e n g t h i s l 1=”+string(l1)+”cm”)

Scilab code Exa 4.14 rotation of plane of polarisation

1 clc

2 // to c a l c u l a t e r o t a t i o n o f p l ane o f p o l a r i s a t i o n o f
l i g h t

3 mur =1.53914

4 // r e f r a c t i v e index
5 mul =1.53920
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6 lambda =6.5*10^ -5 // wave l ength i n cm
7 d=0.02 // d i s t a n c e i n cm
8 thetaR =180*(mul -mur)*d/lambda

9 disp(” r o t a t i o n o f p l ane o f p o l a r i s a t i o n o f l i g h t i s
thetaR=”+string(thetaR)+” d e g r e e ”)

Scilab code Exa 4.15 percentage purity of sugar sample

1 clc

2 // to c a l c u l a t e % p u r i t y o f the suga r sample
3 theta =9.9 // o p t i c a l r o t a t i o n i n d e g r e e
4 alpha =66 // s p e c i f i c r o a t i o n o f pure suga r s o l u t i o n

i n dmˆ−1(gm/ cc ) ˆ−1
5 l=20 // l e n g t h o f tube i n cm
6 c=10* theta/(l*alpha) // c o n c e n t r a t i o n o f s o l u t i o n i n

gm/ c . c
7 // i t i s g i v e n tha t 80 gm o f impure suga r i s

d i s s o l v e d i n a l i t r e o f water
8 per=(c*100*10^3) /80 // he r e c i s i n gm/ l i t r e
9 disp(” p e r c e n t a g e o f the suga r sample i s per=”+string

(per)+”%”)
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Chapter 5

Lasers

Scilab code Exa 5.1 area of spot on the moon

1 clc

2 // to c a l c u l a t e a r ea o f the spo t on the moon
3 lambda =6*10^ -7 // wave l ength i n m
4 d=2 // d iamete r i n m
5 dtheta=lambda/d // a n g u l a r sp r ead i n r a d i a n
6 D=4*10^8 // d i s t a n c e o f the moon
7 A=(D*dtheta)^2

8 disp(” the a r e a l sp r ead i s A=”+string(A)+”mˆ2 ”)

Scilab code Exa 5.2 angular spread and areal spread

1 clc

2 // to c a l c u l a t e a n g u l a r sp r ead o f the beam
3 lambda =8*10^ -7 // wave l ength i n m
4 d=5*10^ -3 // a p e r t u r e i n m
5 dtheta=lambda/d

6 disp(” the a n g u l a r sp r ead o f the beam i s d the ta=”+
string(dtheta)+” r a d i a n ”)
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7 // to c a l c u l a t e the a r e a l sp r ead when i t r e a c h e s the
moon

8 D=4*10^8 // d i s t a n c e o f the moon i n m
9 A=(D*dtheta)^2

10 disp(” the a r e a l sp r ead i s A=”+string(A)+”mˆ2 ”)

Scilab code Exa 5.3 number of oscillations and coherence time

1 clc

2 // to c a l c u l a t e number o f o s c i l l a t i o n s c o r r e s p o n d i n g
to the c o h e r e n c e l e n g t h

3 L=2.945*10^ -2 // c o h e r e n c e l e n g t h i n m
4 lambda =5890*10^ -10 // wave l ength o f sodium l i g h t i n m
5 n=L/lambda

6 disp(” the number o f o s c i l l a t i o n s i s n=”+string(n)+”
u n i t l e s s ”)

7 // to c a l c u l a t e c o h e r e n c e t ime
8 c=3*10^8 // l i g h t speed i n m
9 Time=L/c // c o h e r e n c e t ime

10 disp(” the c o h e r e n c e Time=”+string(Time)+” s ”)

Scilab code Exa 5.4 area and intensity of image

1 clc

2 // to c a l c u l a t e a r ea and i n t e n s i t y o f the image
3 lambda =7200*10^ -10 // wave l ength i n m
4 d=5*10^ -3 // a p e r t u r e i n m
5 dtheta=lambda/d // a n g u l a r sp r ead i n r a d i a n
6 f=0.1 // f o c a l l e n g t h i n m
7 arealspread =( dtheta*f)^2

8 disp(” a r e a l sp r ead =”+string(arealspread)+”mˆ2 ”)
9 power =50*10^ -3

10 I=power/arealspread
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11 disp(” i n t e n s i t y o f the image i s I=”+string(I)+” watt s
/mˆ2 ”)

66



Chapter 6

Fiber optics and Holography

Scilab code Exa 6.1 critical angle and acceptance angle and numerical aperture and percentage of light collected

1 clc

2 // to c a l c u l a t e c r i t i c a l a n g l e f o r core−c l a d d i n g
i n t e r f a c e

3 n1=1.5

4 n2=1.45

5 thetac=asind(n2/n1)

6 theta1 =90- thetac

7 disp(” c r i t i c a l a n g l e f o r core−c l a d d i n g i n t e r f a c e i s
t h e t a 1=”+string(theta1)+” d e g r e e ”)

8 // to c a l c u l a t e a c c e p t a n c e a n g l e i n a i r f o r f i b r e and
c o r r e s p o n d i n g a n g l e o f o b l i q u e n c e s

9 na=1

10 thetaa=asind(n1 *0.26/ na)

11 disp(” a c c e p t a n c e a n g l e t h e t a a=”+string(thetaa)+”
d e g r e e ”)

12 // to c a l c u l a t e n u m er i c a l a p e r t u r e
13 NA=((n1+n2)*(n1-n2))^(1/2)

14 disp(” n u me r i c a l a p e r t u r e o f f i b r e i s NA=”+string(NA)
+” u n i t l e s s ”)

15 // to c a l c u l a t e % o f l i g h t
16 per=(NA)^2*100
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17 disp(”% o f l i g h t c o l l e c t e d i s per=”+string(per)+”%”)

Scilab code Exa 6.2 numerical aperture and critical angle

1 clc

2 // to c a l c u l a t e n u m er i c a l a p e r t u r e
3 del =0.02 // r e l a t i v e r e f r a c t i v e index d i f f e r e n c e

between the c o r e and the c l a d d i n g o f the f i b r e i .
e . d e l =(n1−n2 ) /n1

4 n1=1.46 // r e f r a c t i v e index o f c o r e o f W−s t e p
index f i b r e

5 n2=n1-del*n1

6 NA=((n1+n2)*(n1-n2))^(1/2)

7 disp(” n u me r i c a l a p e r t u r e i s NA=”+string(NA)+”
u n i t l e s s ”)

8 // to c a l c u l a t e c r i t i c a l a n g l e at the c o r e c l a d d i n g
i n t e r f a c e w i t h i n the f i b r e

9 thetac=asind(n2/n1)

10 disp(” t h e t a c=”+string(thetac)+” d e g r e e ”)

Scilab code Exa 6.3 refractive index and normalised frequency and total number of guided modes in the fibre

1 clc

2 // to c a l c u l a t e r e f r a c t i v e index o f the c l a d d i n g
3 a=35*10^ -6 // c o r e d i amete r i n micrometre
4 // fo rmu la i s d e l =(n1−n2 ) /n1
5 //we g e t
6 del =1.5/100

7 n1=1.46 // r e f r a c t i v e index o f the f i b r e
8 lambda =0.85*10^ -6 // wave l ength i n micrometer
9 n2=n1-del*n1

10 disp(” r e f r a c t i v e index i s n2=”+string(n2)+” u n i t l e s s ”
)
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11 // to c a l c u l a t e n o r m a l i s e d f r e q u e n c y V number o f the
f i b r e

12 V=(2* %pi*a*n1 *0.173)/lambda

13 disp(” n o r m a l i s e d f r e q u e n c y V number o f the f i b r e i s
V=”+string(V)+” u n i t l e s s ”)

14 // to c a l c u l a t e t o t a l number o f gu ided modes i n the
f i b r e

15 M=(V^2)/2

16 disp(” t o t a l number o f gu ided modes i n the f i b r e i s M
=”+string(M)+”modes”)

Scilab code Exa 6.4 cutoff wavelength

1 clc

2 // to c a l c u l a t e cut−o f f wave l ength o f the f i b r e
3 // (2∗ d e l ) ˆ ( 1 / 2 ) =(2∗( n1−n2 ) /n1 ) ˆ ( 1 / 2 ) =(0 . 005 ) ˆ ( 1 / 2 )

=0.071
4 a=5*10^ -6 // r a d i u s i n micrometre
5 n1=1.46 // c o r e r e f r a c t i v e index i n micrometre
6 Vc =2.405 // cut−o f f v a l u e o f V parametre f o r s i n g l e

mode o p e r a t i o n
7 // fo rmu la i s LAMBDAc=(2∗%pi∗a∗n1 ∗ (2∗ d e l ) ˆ ( 1 / 2 ) ) /Vc
8 lambdac =(2* %pi*a*n1 *0.071)/Vc

9 disp(” cut−o f f wave l ength i s LAMBDAc=”+string(lambdac
)+” metre ”)

Scilab code Exa 6.5 maximum and minimum value of phase constant

1 clc

2 // to c a l c u l a t e maximum and minimum v a l u e o f phase
c o n s t a n t

3 lambda =0.8*10^ -6 // wave l ength i n micrometre
4 n1=1.6*10^ -6
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5 // r e f r a c t i v e i n d i c e s i n
micrometre

6 n2 =1.44*10^ -6

7 maximum =(2* %pi*n1)/lambda

8 minimum =(2* %pi*n2)/lambda

9 disp(”maximum v a l u e o f phase c o n s t a n t i s maximum=”+
string(maximum)+” r a d i a n / micrometre ”)

10 disp(”minimum v a l u e o f phase c o n s t a n t i s minimum=”+
string(minimum)+” r a d i a n / micrametre ”)
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Chapter 7

Wave Mechanics

Scilab code Exa 7.1 de broglie wavelength

1 clc

2 // to c a l c u l a t e de B r o g l i e wave l ength
3 v=1.5*10^7 // v e l o c i t y o f proton =(1/20) ∗ v e l o c i t y o f

l i g h t i . e . 3∗1 0 ˆ 8 i n m/ s
4 m=1.67*10^ -27 // mass o f the proton i n kg
5 h=6.6*10^ -34 // plank ’ s c o n s t a n t
6 lambda=h/(m*v)

7 disp(” the de B r o g l i e wave l ength i s lambda=”+string(
lambda)+”m”)

Scilab code Exa 7.2 de broglie wavelength

1 clc

2 // to c a l c u l a t e de B r o g l i e wave l ength
3 //mo∗ c ˆ2=1.507∗10ˆ−10/1.6∗10ˆ−19=941.87 Mev
4 // s i n c e 1 2 . 8 Mev i s ve ry s m a l l compared to r e s t mass

ene rgy hence r e l a v i s t i c c o n s i d e r a t i o n may be
i g n o r e d
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5 m=1.67*10^ -27 // mass i n kg
6 h=6.62*10^ -34 // plank ’ s c o n s t a n t
7 E=12.8*10^6 // ene rgy i n Mev
8 lambda=h/sqrt (2*m*E*1.6*10^ -19)

9 disp(” thede B r o g l i e wave l ength i s lambda=”+string(
lambda)+” angstrom ”)

Scilab code Exa 7.4 wavelength

1 clc

2 // to c a l c u l a t e wave l ength
3 h=6.6*10^ -34 // plank ’ s c o n s t a n t
4 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
5 E=1.25*10^3 // p o t t e n t i a l d i f f e r e n c e keV
6 lambda=h/sqrt (2*m*E*1.6*10^ -19)

7 disp(” the wave l ength i s lambda=”+string(lambda)+”
angstrom ”)

Scilab code Exa 7.5 Kinetic energy of electron

1 clc

2 // to c a l c u l a t e k i n e t i c ene rgy o f an e l e c t r o n
3 h=6.63*10^ -34 // plank ’ s c o n s t a n t
4 mo =9.1*10^ -31 // r e s t mass o f an e l e c t r o n i n kg
5 lambda =5896*10^ -10 // wave l ength i n angstrom
6 K=(h^2) /(2*mo*( lambda ^2) *1.6*10^ -19)

7 disp(” k i n e t i c ene rgy o f an e l e c t r o n i s K=”+string(K)
+”eV”)

Scilab code Exa 7.6 wavelength of electron
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1 clc

2 // to c a l c u l a t e the wave l ength o f an e l e c t r o n o f
k i n e t i c ene rgy

3 mo =9.1*10^ -31 // mass o f an e l e c t r o n i n kg
4 c=3*10^8 // speed o f l i g h t i n m/ s
5 K=1*10^6 // k i n e t i c ene rgy i n eV
6 h=6.62*10^ -34 // planck ’ s c o n s t a n t i n J−s
7 //E=mocˆ2=81.9∗10ˆ−15/1.6∗10ˆ−19 eV=0.51MeV
8 E=0.51*10^6

9 lambda =(h*c)/(sqrt(K*(K+2*E))*1.6*10^ -19)

10 disp(” wave l ength o f an e l e c t r o n o f k i n e t i c ene rgy i s
lambda=”+string(lambda)+”m”)

Scilab code Exa 7.7 de broglie wavelength of electron

1 clc

2 // to c a l c u l a t e de B r o g l i e wave l ength
3 V=100 // p o t e n t i a l d i f f e r e n c e i n v o l t s
4 lambda =12.25/ sqrt(V)

5 disp(” de B r o g l i e wave l ength o f any e l e c t r o n i s
lambda=”+string(lambda)+” angstrom ”)

Scilab code Exa 7.9 energy of neutron

1 clc

2 // to c a l c u l a t e ene rgy o f the neut ron
3 h=6.60*10^ -34 // plank ’ s c o n s t a n t i n J/ s
4 m=1.674*10^ -27 // mass o f the neut ron i n kg
5 lambda =10^ -10 // de B r o g l i e wave l ength i n m
6 E=(h^2) /(2*m*( lambda ^2) *1.6*10^ -19)

7 disp(” ene rgy o f the neut ron i s E=”+string(E)+”eV”)
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Scilab code Exa 7.10 wavelength and number of photons

1 clc

2 // to c a l c u l a t e wave l ength
3 h=6.6*10^ -34 // plank ’ s c o n s t a n t i n J/ s e c
4 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
5 c=3*10^8 // l i g h t speed i n m/ s
6 lambda=h/(m*c)

7 disp(” wave l ength o f quantum o f r a d i a n t ene rgy i s
lambda=”+string(lambda)+”m”)

8 // to c a l c u l a t e number o f photons
9 power =12 // power emi t t ed by the lamp =150∗(8/100) i n

watt s
10 E=12 // ene rgy emi t t ed per second
11 lambda =4500*10^ -10

12 energy =(h*c)/lambda // ene rgy c o n t a i n e d i n one photon
i n J

13 number=E/energy

14 disp(”number o f photons emi t t ed per s e c i s number=”+
string(number)+” u n i t l e s s ”)

Scilab code Exa 7.11 uncertainity in position of electron

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n p o s i t i o n
3 // a c t u a l f o rmu la i s ( d e l x ) min ∗ ( d e lp )max=h/2∗%pi

−−−−−−−−−−−−−eq ( 1 )
4 // ( de lp )max=p (momentum o f the e l e c t r o n )
5 //mv=mov/ s q r t (1−(v/ c ) ˆ2)−−−−−−−−−−−−−−−−−−−−−eq ( 2 )
6 mo=9*10^ -31 // mass o f an e l e c t r o n i n m/ s
7 c=3*10^8 // l i g h t speed i n m/ s
8 v=3*10^7 // v e l o c i t y i n m/ s
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9 h=6.6*10^ -34 // plank ’ s c o n s t a n t i n J/ s
10 // from eq ( 1 ) and eq ( 2 ) , we g e t
11 delxmin =(h*sqrt(1-(v/c)^2))/(2* %pi*mo*v)

12 disp(” s m a l l e s t p o s s i b l e 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 an e l e c t r o n i s de lxmin=”+string(delxmin)+”m”)

Scilab code Exa 7.12 uncertainity in velocity

1 clc

2 // to c a l c u l a t e minimum u n c e r t a i n i t y i n the v e l o c i t y
3 delxmax =10^-8 //maximum u n c e r t a i n i t y i n p o s i t i o n i n

m
4 h=6.626*10^ -34 // planck ’ s c o n s t a n t
5 delpmin=h/(2* %pi*delxmax) //minimum u n c e r t a i n i t y i n

momentum i n kg−m/ s ˆ2
6 m=9*10^ -31 // mass o f an e l e c t r o n i n kg
7 delvmin=delpmin/m

8 disp(”minimum u n c e r t a i n i t y i n the v e l o c i t y i s
de lvmin=”+string(delvmin)+”m/ s ”)

Scilab code Exa 7.13 uncertainity in momentum and velocity of electron and alpha particle

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n the momentum o f the
p a r c t i c l e

3 h=6.626*10^ -34 // planck ’ s c o n s t a n t J−s
4 delx =0.01*10^ -2 // u n c e r t a i n i t y i n p o s i t i o n i n m
5 delp=h/(2* %pi*delx)

6 disp(” u n c e r t a i n i t y i n the momentum o f the p a r c t i c l e
i s d e lp=”+string(delp)+”kg−m/ s ˆ2 ”)

7 // to c a l c u l a t e u n c e r t a i n i t y i n the v e l o c i t y o f an
e l e c t r o n

8 m=9*10^ -31 // mass o f an e l e c t r o n i n kg
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9 delx =5*10^ -10

10 delv=h/(2* %pi*m*delx)

11 disp(” u n c e r t a i n i t y i n the v e l o c i t y o f an e l e c t r o n i s
d e l v=”+string(delv)+”m/ s ”)

12 // to c a l c u l a t e u n c e r t a i n i t y i n the v e l o c i t y o f a lpha
p a r t i c l e

13 m=4*1.67*10^ -27 // mass o f a lpha p a r t i c l e i n kg
14 delx =5*10^ -10

15 delv=h/(2* %pi*m*delx)

16 disp(” u n c e r t a i n i t y i n the v e l o c i t y o f an e l e c t r o n i s
d e l v=”+string(delv)+”m/ s ”)

Scilab code Exa 7.14 uncertainity in position of electron

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n p o s i t i o n
3 m=9.11*10^ -31 // mass o f e l e c t r o n i n kg
4 delv =40 // u n c e r t a i n i t y i n v e l o c i t y i n m/ s
5 h=6.6*10^ -34 // plank ’ s c o n s t a n t
6 delx=h/(2* %pi*m*delv)

7 disp(” 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 s d e l x=”+string(delx)+”m”)

Scilab code Exa 7.15 uncertainity in frequency

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n f r e q u e n c y
3 // delE ∗ d e l t=h/2∗%pi−−−−eq ( 1 )
4 // delE=h∗ de lv−−−−−−−−−−−eq ( 2 )
5 delt =10^-8 // u n c e r t a i n i t y i n t ime i n s
6 // from eq ( 1 ) and eq ( 2 ) , we g e t
7 delnu =1/(2* %pi*delt)
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8 disp(”minimum u n c e r t a i n i t y i n the f r e q u e n c y o f the
photon i s d e l v=”+string(delnu)+” s e c ˆ−1”)

Scilab code Exa 7.16 minimum error

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n the ene rgy
3 h=6.63*10^ -34 // plank ’ s c o n s t a n t i n J−s
4 delt =2.5*10^ -14 // u n c e r t a i n i t y i n t ime i n s
5 delE=h/(2* %pi*delt *1.6*10^ -19)

6 disp(”minimum e r r o r with which the ene rgy o f the
s t a t e can be measured i s de lE=”+string(delE)+” ev ”
)

Scilab code Exa 7.17 time required for the atomic system

1 clc

2 // to c a l c u l a t e t ime r e q u i r e d f o r the atomic system
3 // delE=h∗ c∗ de l lambda / lambda ˆ2 −−−−−eq ( 1 )
4 // delE ∗ d e l t=h/2∗%pi−−−−−−−−−−eq ( 2 )
5 dellambda =10^ -14

6 c=3*10^8

7 lambda =6*10^ -7

8 // from eq ( 1 ) and eq ( 2 ) , we g e t
9 delt=( lambda ^2) /(2* %pi*c*dellambda)

10 disp(” t ime r e q u i r e d f o r the atomic system to r e t a i n
r o t a t i o n a l ene rgy i s d e l t=”+string(delt)+” s ”)

Scilab code Exa 7.18 uncertainity in momentum and kinetic energy of the nucleon
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1 clc

2 // to c a l c u l a t e minimum u n c e r t a i n i t y i n the momentum
3 delxmax =5*10^ -14 // u n c e r t a i n i t y i n p o s i t i o n i n m
4 h=6.626*10^ -34 // plank ’ s c o n s t a n t i n Js
5 delpmin=h/(2* %pi*delxmax)

6 disp(”minimum u n c e r t a i n i t y i n the momentum o f the
nuc l eon i s de lpmin=”+string(delpmin)+” kg m/ s ”)

7 m=1.675*10^ -27 // mass i n kg
8 Emin=( delpmin ^2) /(2*m*1.6*10^ -19)

9 disp(”minimum k i n e t i c ene rgy o f the nuc l eon i s Emin=
”+string(Emin)+”eV”)

10 // the answer i s g i v e n wrong i n the book Emin=0.039
eV

Scilab code Exa 7.19 uncertainity in velocity

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n v e l o c i t y
3 delx =1.1*10^ -8 // u n c e r t a i n i t y i n v e l o c i t y i n m
4 h=6.626*10^ -34 // plank ’ s c o n s t a n t
5 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
6 delv=h/(2* %pi*m*delx)

7 disp(”minimum u n c e r t a i n i t y i n v e l o c i t y i s d e l v=”+
string(delv)+”m/ s ”)

Scilab code Exa 7.20 uncertainity in frequency and energy of electron

1 clc

2 // to c a l c u l a t e u n c e r t a i n i t y i n f r e q u e n c y
3 h = 3.16152649*10^ -26;

4 delt =10^-8 // u n c e r t a i n i t y i n t ime
5 delnu =1/(2* %pi*delt)
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6 disp(”minimum u n c e r t a i n i t y i n the f r e q u e n c y o f a
photon i s de lnu=”+string(delnu)+” s e c ˆ−1”)

7 // to use the u n c e r t a i n i t y p r i n c i p l e to p l a c e a l owe r
l i m i t on the ene rgy an e l e c t r o n must have i f i t

i s to be pa r t o f a n u c l e u s
8 delx =5*10^ -15 // u n c e r t a i n i t y i n p o s i t i o n
9 delp=h/(2*2* %pi*delx) // u n c e r t a i n b i t y i n momentum
10 c=3*10^8 // / speed o f l i g h t i n m/ s
11 E=delp*c

12 disp(” ene rgy o f an e l e c t r o n i s E=”+string(E)+”J”)

Scilab code Exa 7.22 probability of finding the particle

1 clc

2 // to c a l c u l a t e 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
3 a=25*10^ -10 // width i n angstrom
4 // wave f u n c t i o n o f the p a r t i c l e i s c h i ( x )=s q r t (2/ a ) ∗

s i n ( n∗%pi∗x/a ) , f o r the p a r t i c l e i n the l e a s t
ene rgy s t a t e n=1

5 chix=sqrt (2/a)*sin(%pi*(a/2)/a)

6 delx =5*10^ -10 // i n t e r v a l i n angstrom
7 P=delx*chix^2

8 disp(” 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 P=”+
string(P)+” u n i t l e s s ”)

Scilab code Exa 7.24 energy of electron

1 clc

2 // to c a l c u l a t e ene rgy o f an e l e c t r o n
3 n=1 // l e a s t ene rgy o f the p a r t i c l e
4 h=6.63*10^ -34 // planck ’ s c o n s t a n t i n Js
5 m=9.11*10^ -31 // mass o f e l e c t r o n i n kg
6 a=10^ -10 // width i n angstrom
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7 E=(n^2)*(h^2) /(8*m*(1.602*10^ -19)*a^2)

8 disp(” ene rgy o f an e l e c t r o n moving i n one d imens ion
i n an i n f i n i t e l y h igh p o t e n t i a l box i s E=”+string
(E)+”eV”)

9 // the answer i s g i v e n wrong i n the book E=5.68 eV

Scilab code Exa 7.26 probability of particle

1 clc

2 // to c a l c u l a t e p r o b a b i l i t y
3 x1=0.45 // x1 =0.45∗L
4 x2=0.55 // x2 =0.55∗L
5 n=1 // f o r ground s t a t e
6 // fo rmu la i s P=i n t e g r a t e ( ’ ( 2 / L) ∗ s i n ( n∗%pi∗x ) ˆ2) , ’ x ’ ,

x1 , x2 )
7 P1=integrate( ’ 2∗ ( s i n ( n∗%pi∗x ) ˆ2) ’ , ’ x ’ ,x1 ,x2)
8 disp(”P1=”+string(P1)+” u n i t l e s s ”)
9 probability1=P1*100

10 disp(” p r o b a b i l i t y f o r the ground s t a t e s i s
p r o b a b i l i t y 1 =”+string(probability1)+”%”)

11 n=2 // f o r f i r s t e x c i t e d s t a t e
12 P2=integrate( ’ 2∗ ( s i n ( n∗%pi∗x ) ˆ2) ’ , ’ x ’ ,x1 ,x2)
13 disp(”P2=”+string(P2)+” u n i t l e s s ”)
14 probability2=P2*100

15 disp(” p r o b a b i l i t y f o r f i r s t e x c i t e d s t a t e s i s
p r o b a b i l i t y 2=”+string(probability2)+”%”)

Scilab code Exa 7.28 energy of neutron

1 clc

2 // to c a l c u l a t e ene rgy o f a neut ron
3 // c o n s i d e r n u c l e u s as a c u b i c a l box o f s i z e 10ˆ−14m
4 //x=y=z=a=10ˆ−14= l
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5 // f o r neut ron to be i n the l o w e s t ene rgy s t a t e nx=ny
=nz=1

6 // fo rmu la i s E=(%pi ˆ2∗h ˆ2/8∗%pi ˆ2∗m) ∗ ( ( nx/ l x ) ˆ2+(ny/
l y ) ˆ2+( nz / l z ) ˆ2)

7 h=6.626*10^ -34 // planck ’ s c o n s t a n t i n Js
8 m=1.6*10^ -27 // mass i n kg
9 l=10^ -14 // i n m

10 E=(%pi^2)*(h^2) *3/(4*( %pi^2)*2*m*(1.6*10^ -19)*l^2)

11 disp(” l o w e s t ene rgy o f a neut ron i s E=”+string(E)+”
eV”)

Scilab code Exa 7.29 zero point energy

1 clc

2 // to c a l c u l a t e z e r o p o i n t ene rgy o f a l i n e a r
harmonic o s c i l l a t o r

3 h=6.63*10^ -34 // planck ’ s c o n s t a n t i n Js
4 nu=50 // f r e q u e n c y i n Hz
5 zeropointenergy =(h*nu)/2

6 disp(” z e r o p o i n t e n e r g y=”+string(zeropointenergy)+”J”)

Scilab code Exa 7.30 zero point energy

1 clc

2 // to c a l c u l a t e z e r o p o i n t ene rgy
3 nu=1 // f r e q u e n c y i n Hz
4 h=6.63*10^ -34 // planck ’ s c o n s t a n t i n Js
5 zeropointenergy =(h*nu)/2

6 disp(” z e r o p o i n t e n e r g y=”+string(zeropointenergy)+”J”)
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Scilab code Exa 7.31 frequency of vibration

1 clc

2 // to c a l c u l a t e f r e q u e n c y o f v i b r a t i o n
3 En =0.1*1.6*10^ -19 // ene rgy o f a l i n e a r harmonic

o s c i l l a t o r i n eV
4 n=3 // t h i r d e x c i t e d s t a t e
5 h=6.63*10^ -34 // planck ’ s c o n s t a n t
6 nu=En/((n+(1/2))*h)

7 disp(” the f r e q u e n c y o f v i b r a t i o n i s nu=”+string(nu)+
”Hz”)
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Chapter 8

X Rays

Scilab code Exa 8.1 value of plancks constant

1 clc

2 // to c a l c u l a t e v a l u e o f p lanck ’ s c o n s t a n t
3 e=1.6*10^ -19 // i n C
4 V=100*10^3 // v o l t a g e i n KV
5 c=3*10^8 // l i g h t speed i n m/ s
6 lambdamin =12.35*10^ -12 // wave l ength i n m
7 h=e*V*lambdamin/c

8 disp(” the v a l u e o f p l a n c k s c o n s t a n t i s h=”+string(h)
+”J−s ”)

Scilab code Exa 8.2 maximum frequency

1 clc

2 // to c a l c u l a t e maximum f r e q u e n c y
3 h=6.6*10^ -34 // planck ’ s c o n s t a n t i n J−s
4 c=3*10^8 // l i g h t speed i n m/ s
5 Ve =50000 // a c c e l e r a t i n g p o t e n t i a l i n V
6 lambdamin=h*c/Ve // wave l ength i n m
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7 numax=c/lambdamin

8 disp(”maximum f r e q u e n c y p r e s e n t i n the r a d i a t i o n
from an X−ray tube i s numax=”+string(numax)+”Hz”)

9 // answer i s g i v e n i n the c book i s i n c o r r e c t
=1.2∗10ˆ19 Hz

Scilab code Exa 8.3 number of electrons and speed

1 clc

2 // to c a l c u l a t e number o f e l e c t r o n s
3 I=2*10^ -3 // c u r r e n t i n mA
4 e=1.6*10^ -19

5 n=I/e

6 disp(”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 n=”+string(n)+” u n i t l e s s ”)

7 // to c a l c u l a t e speed
8 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
9 V=12.4*10^3 // p o t e n t i a l d i f f e r e n c e i n V

10 v=sqrt (2*V*e/m)

11 disp(” the speed with which e l e c t r o n s s t r i k e the
t a r g e t i s v=”+string(v)+”m/ s ”)

Scilab code Exa 8.4 longest wavelength

1 clc

2 // to c a l c u l a t e wave l ength
3 n=2 // second o r d e r f o r l o n g e s t wave l ength
4 d=2.82*10^ -10 // s p a c i n g i n angstrom
5 sintheta =1

6 lambdamax =2*d*sintheta/n

7 disp(” the l o n g e s t wave l ength tha t can be a n a l y s e d by
a rock s a l t c r y s t a l i s lambdamax=”+string(

lambdamax)+”m”)

84



Scilab code Exa 8.5 spacing of crystal

1 clc

2 // to c a l c u l a t e s p a c i n g o f the c r y s t a l
3 h=6.62*10^ -34 // planck ’ s c o n s t a n t i n J−s
4 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
5 V=344 // v o l t a g e i n V
6 e=1.6*10^ -19

7 lambda=h/sqrt (2*m*e*V) // wave l ength i n m
8 // a c c o r d i n g to Bragg ’ s law
9 n=1

10 // fo rmu la i s 2∗d∗ s i n t h e t a=n∗ lambda
11 d=n*lambda /(2* sin(%pi /6))

12 disp(” the s p a c i n g o f the c r y s t a l i s d=”+string(d)+”m
”)

Scilab code Exa 8.6 wavelength

1 clc

2 // to c a l c u l a t e wave l ength o f Kalpha l i n e f o r an atom
3 R=1.1*10^5

4 z=92

5 //Ka l i n e i s em i t t ed when e l e c t r o n jumps from l
s h e l l ( n2=2) to k s h e l l ( n1=1)

6 // fo rmu la i s 1/ a lphaa=R∗ ( z−b ) ∗ ( ( 1 / n1 ˆ2) −(1/n2 ) ˆ2)
7 alphaa =4/(3*R*(z-1)^2)

8 disp(” wave l ength o f Kalpha l i n e f o r an atom i s
a lphaa=”+string(alphaa)+”cm”)
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Scilab code Exa 8.7 thickness

1 clc

2 // to c a l c u l a t e t h i c k n e s s
3 // mass a b s o r p t i o n c o e f f i c i e n t mum o f an a b s o r b e r i s

r e l a t e d with l i n e a r a b s o r p t i o n c o e f f i c i e n t mu and
d e n s i t y o f the m a t e r i a l rho i s g i v e n by

4 //mu=rho ∗mum=2.7∗0 .6=1 .62 cmˆ−1
5 mu=1.62

6 // i f i n i t i a l i n t e n s i t y Io o f the X−ray beam i s
r educed to I i n t r a v e r s i n g a d i s t a n c e x i n
a b s o r b e r I=Io ∗ eˆ−mu∗x

7 // where I / Io =20
8 // put above v a l u e s i n the below e q u a t i o n , we ge t
9 x=(2.3026*( log (20)/log (10)))/1.62

10 disp(” t h i c k n e s s i s x=”+string(x)+”cm”)

Scilab code Exa 8.8 atomic number

1 clc

2 // to c a l c u l a t e atomic number o f the e l ement
3 // e q u a t i o n f o r balmer s e r i e s i n hydrogen spectrum i s

1/ lambda=R∗ ( ( 1 / 2 ˆ 2 ) −(1/n ˆ2) )
4 // f o r s e r i e s l i m i t n=i n f i n i t y ,R=4/ l a m b d a i n f i n i t y i .

e . R=4/364.6nm
5 //X−ray wave l ength o f K s e r i e s i s 1/ lambda=R∗ ( z−1)

ˆ 2∗ ( ( 1 / 1 ˆ 2 ) −(1/n ˆ2) )
6 lambda =0.1*10^ -9

7 R=4/(364.6*10^ -9)

8 // f o r n=i n f i n i t y , minimum wave l ength o f k s e r i e s i s
g i v e n by

9 z=sqrt (1/( lambda*R))+1

10 disp(” atomic number i s z=”+string(z)+” u n i t l e s s ”)
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Scilab code Exa 8.9 wavelength of X Rays

1 clc

2 // to c a l c u l a t e wave l ength
3 d=1.87*10^ -10 // s p a c i n g i n angstrom
4 n=2

5 // fo rmu la i s lambda=2∗d∗ s i n t h e t a /n
6 lambda =2*d*sin(%pi/6)/n

7 disp(” the wae l ength o f X−r a y s i s lambda=”+string(
lambda)+”m”)

Scilab code Exa 8.10 wavelength of second X Ray beam

1 clc

2 // to c a l c u l a t e wave l ength o f s econd X−ray beam
3 // from bragg ’ s law
4 // lambda=(d∗ s i n ( %pi /3) ) /n eq ( 1 )
5 // i t i s g i v e n that , t h e t a =60 ,n=3 , lambda =1.97 angstrom
6 // from eq ( 1 ) we get , 2∗ d∗ s i n 6 0 d e g r e e =3∗0.97

eq ( 2 )
7 // l e t lambda ’ be the second X−ray beam
8 //we g e t 2∗d ’ ∗ s i n theta ’=n ’ ∗ lambda ’

eq ( 3 )
9 // from eq ( 2 ) and eq ( 3 ) , we g e t
10 lambda1=sin(%pi /6) *3*0.97/ sin(%pi/3) // where

lambda1=lambda ’
11 disp(” wave l ength o f X−ray i s lambda1=”+string(

lambda1)+” angstrom ”)
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Scilab code Exa 8.11 wavelength of X Ray used

1 clc

2 // to c a l c u l a t e wave l ength
3 d=2.82*10^ -10 // s p a c i n g i n m
4 n=1

5 lambda =2*d*sin (10* %pi /180)/n

6 disp(” wave l ength o f X−ray i s lambda=”+string(lambda)
+”m”)

Scilab code Exa 8.12 possible spacing of the set of planes

1 clc

2 // deduce p o s s i b l e s p a c i n g o f the s e t o f p l a n e s
3 // f o r f i r s t o r d e r , 2∗d∗ s i n t h e t a 1 =1∗ lambda . . . eq ( 1 )
4 // f o r second o r d e r ,2∗d∗ s i n t h e t a 2 =2∗ lambda . . eq ( 2 )
5 // f o r t h i r d order , 2∗d∗ s i n t h e t a 3 =3∗ lambda . . . . . . eq ( 3 )
6 // f o r f o u r t h order , 2∗d∗ s i n t h e t a 4 =4∗ lambda

. . . . . . . . . . . . . . eq ( 4 )
7 // d i v i d e eq ( 2 ) by eq ( 1 ) , we g e t s i n t h e t a 2 =2∗ s i n t h e t a 1
8 // s i m i l a r l y , s i n t h e t a 3 =3∗ s i n t h e t a 1 , s i n t h e t a 4 =4∗

s i n t h e t a 1
9 lambda =1.32*10^ -10

10 sintheta1 =0.1650

11 d1=lambda /(2* sintheta1)// f o r f i r s t o r d e r n=1 ,d1=d/n
12 d2=lambda /(2*2* sintheta1) // f o r second o r d e r n=2 ,

d2=d/n
13 d3=lambda /(2*3* sintheta1) // f o r t h i r d o r d e r n

=3 ,d3=d/n
14 d4=lambda /(2*4* sintheta1) // f o r f o u r t h

o r d e r n=4 ,d4=d/n
15 disp(”d1=”+string(d1)+”m”)
16 disp(”d2=”+string(d2)+”m”)
17 disp(”d3=”+string(d3)+”m”)
18 disp(”d4=”+string(d4)+”m”)
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Scilab code Exa 8.13 Compton shift and wavelength and fraction of energy lost

1 clc

2 // to c a l c u l a t e compton s h i f t and wave l ength
3 h=6.63*10^ -34 // planck ’ s c o n s t a n t i n J−s
4 m0 =9.11*10^ -31 // mass o f e l e c t r o n
5 c=3*10^8 // l i g h t speed i n m/ s
6 dellambda=h*(1 -(1/ sqrt (2)))/(m0*c)

7 lambda0 =2*10^ -10

8 lambda=dellambda+lambda0

9 disp(” compton s h i f t i s de l lambda=”+string(dellambda)
+”m”)

10 disp(” wave l ength o f the s c a t t e r e d X−r a y s i s lambda=”
+string(lambda)+”m”)

11 // to c a l c u l a t e f r a c t i o n o f ene rgy l o s t by the photon
i n the c o l l i s i o n

12 // ene rgy l o s t =E0−E/E0=(hc / lambda0 )−(hc / lambda ) /( ha/
lambda0 )

13 //we get ,
14 energylost=dellambda/lambda

15 disp(” e n e r g y l o s t =”+string(energylost)+” u n i t l e s s ”)

Scilab code Exa 8.14 wavelength and energy of photon

1 clc

2 // to c a l c u l a t e wave l ength and ene rgy
3 // fo rmu la i s lambda ’− lambda=h∗(1− co s ph i ) /(m0∗ c ) ,

where ph i =90 degree , lambda ’=2 lambda
−−−−−−−−−−−−−−−eq ( 1 )

4 // de l lambda=2lambda−lambda=lambda
−−−−−−−−−−−−−−−−−−−−−−−−−−−−eq ( 2 )
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5 h=6.62*10^ -34 // planck ’ s c o n s t a n t
6 c=3*10^8 // l i g h t speed i n m. s
7 m0=9*10^ -31 // mass o f e l e c t r o n i n kg
8 // from eq ( 1 ) and eq ( 2 ) , we g e t
9 lambda=h/(m0*c)

10 disp(” wave l ength i s lambda=”+string(lambda)+”m”)
11 E=h*c/lambda

12 disp(” ene rgy o f the i n c i d e n t photon i s E=”+string(E)
+”J”)

Scilab code Exa 8.15 wavelength and direction of electron

1 clc

2 // to c a l c u l a t e wave l ength o f r a d i a t i o n and d i r e c t i o n
o f e m i s s i o n

3 h=6.6*10^ -34 // planck ’ s c o n s t a n t i n J−s
4 c=3*10^8 // speed o f l i g h t i n m/ s
5 energy =510*10^3 // ene rgy o f photon i n

eV
6 lambda=h*c/( energy *1.6*10^ -19)

7 mo =9.1*10^ -31 // mass o f e l e c t r o n i n Kg
8 lambda1=lambda+h*(1-cos(%pi /2))/(mo*c)

9 disp(” wave l ength o f r a d i a t i o n i s lambda1=”+string(
lambda1)+”m”)

10 theta=atand(lambda*sin(%pi/2)/(lambda1 -lambda*cos(

%pi /2)))

11 disp(” d i r e c t i o n o f e m i s s i o n o f e l e c t r o n i s t h e t a=”+
string(theta)+” d e g r e e ”)

Scilab code Exa 8.16 wavelength of two X Rays and maximum wavelength present in the scattered X Rays and maximum kinetic energy

1 clc

2 // to c a l c u l a t e wave l ength o f two X−r a y s
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3 h=6.6*10^ -34 // planck ’ s c o n s t a n t i n J−s
4 c=3*10^8 // l i g h t speed i n m/ s
5 mo =9.1*10^ -31 // mass o f e l e c t r o n i n kg
6 lambda =10*10^ -12 // wave l ength i n pm
7 lambda1=lambda +((h/(mo*c))*(1 -(1/ sqrt (2))))

8 disp(” wave l ength o f two X−r a y s i s lambda1=”+string(
lambda1)+”m”)

9 // to c a l c u l a t e maximum wave l ength
10 lambda2=lambda +((2*h)/(mo*c))

11 disp(”maximum wave l ength p r e s e n t i n the s c a t t e r e d X−
r a y s i s lambda2=”+string(lambda2)+”m”)

12 // to c a l c u l a t e maximum k i n e t i c ene rgy
13 Kmax=(h*c)*((1/ lambda) -(1/ lambda2))/(1.6*10^ -19)

14 disp(”maximum k i n e t i c ene rgy o f the r e c o i l e l e c t r o n s
i s Kmax=”+string(Kmax)+”eV”)
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Chapter 9

Dielectric Properties of
Materials

Scilab code Exa 9.1 dielectric constant of liquid

1 clc

2 // to c a l c u l a t e d i e l e c t r i c c o n s t a n t o f the l i q u i d
3 // c a p a c i t a n c e o f the a i r f i l l e d d i e l e c t r i c Ca i r=Q/Vo

−−−−−−−−−−−eq ( 1 )
4 //when d i e l e c t r i c i s f i l l e d between the p l a t e s ,

C l i q u i d=Q/V
5 // then C l i q u i d=e p s i l o n r ∗Q/Vo−−−−−−eq ( 2 )
6 Vo=60

7 // v o l t a g e i n v o l t s
8 V=30

9 // from eq ( 1 ) and eq ( 2 ) , we g e t
10 epsilon0=Vo/V

11 disp(” the d i e l e c t r i c c o n s t a n t o f the l i q u i d i s
e p s i l o n 0=”+string(epsilon0)+” u n i t l e s s ”)

Scilab code Exa 9.2 charge on capacitor
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1 clc

2 // to c a l c u l a t e cha rge on the c a p a c i t a n c e
3 epsilon0 =8.854*10^ -12 // p e r m i t t i v i t y
4 epsilonr =6 // r e l a t i v e p e r m i t t i v i t y
5 V=100 // v o l t a g e i n v o l t s
6 d=1.5*10^ -3 // d i s t a n c e i n m
7 A=4*10^ -4 // a r ea i n mˆ2
8 Q=epsilon0*epsilonr*A*V/d

9 disp(” the cha rge on the c a p a c i t a n c e i s Q=”+string(Q)
+”Coulomb”)

Scilab code Exa 9.3 resultant voltage

1 clc

2 // to c a l c u l a t e v o l t a g e
3 A=6.50*10^ -4 // a r ea i n mˆ2
4 Q=2*10^ -10 // cha rge i n C
5 d=4*10^ -3 // p l a t e s e p a r a t i o n i n m
6 epsilon0 =8.854*10^ -12

7 epsilonr =3.5 // d i e l e c t r i c c o n s t a n t
8 V=Q*d/( epsilon0*epsilonr*A)

9 disp(” the r e s u l t a n t v o l t a g e a c r o s s the c a p a c i t o r i s
V=”+string(V)+” v o l t ”)
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Chapter 10

Magnetic Properties of
Materials

Scilab code Exa 10.1 permeability and susceptibility of bar

1 clc

2 // to c a l c u l a t e p e r m e a b i l i t y and s u s c e p t i b i l i t y o f
the bar

3 phi =2.4*10^ -5 // magnet i c f l u x i n weber
4 A=0.2*10^ -4 // c r o s s s e c t i o n a l a r ea i n mˆ2
5 B=phi/A // magnet i c i n d u c t i o n i n N/Am
6 H=1200 // m a g n e t i s i n g f i e l d i n A/m
7 mu=B/H

8 disp(” p e r m e a b i l i t y i s mu=”+string(mu)+”N/Aˆ2 ”)
9 muo =4*%pi*10^-7

10 chim=(mu/muo)-1

11 disp(” s u s c e p t i b i l i t y i s chim=”+string(chim)+”
u n i t l e s s ”)

12 // the answer i s g i v e n wrong i n the book ( round o f f
e r r o r ) chim=737
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Scilab code Exa 10.2 current

1 clc

2 // to c a l c u l a t e c u r r e n t shou ld be s e n t through the
s o l e n o i d

3 l=.10 // l e n g t h i n m
4 N=50 // number o f t u r n s
5 H=5*10^3 // m a g n e t i s i n g f i e l d i n A/m
6 i=H*l/N

7 disp(” c u r r e n t i s i=”+string(i)+”A”)

Scilab code Exa 10.3 magnetic moment of rod

1 clc

2 // to c a l c u l a t e magnet i c moment o f the rod
3 // fo rmu la i s B=muo∗ (H+I )
4 // where H=n i
5 n=500 // number o f t u r n s i n t u r n s /m
6 i=0.5 // c u r r e n t pas s ed through the s o l e n o i d i n A
7 mur =1200 // r e l a t i v e p e r m e a b i l i t y
8 I=(mur -1)*n*i // i n t e n s i t y o f m a g n e t i s a t i o n i n A/m
9 V=10^ -3 // volume i n mˆ3

10 M=I*V

11 disp(” the magnet i c moment o f the rod i s M=”+string(M
)+”A−mˆ2 ”)

Scilab code Exa 10.4 flux density and magnetic intensity and permeability

1 clc

2 // to c a l c u l a t e f l u x d e n s i t y , magnet i c i n t e n s i t y ,
p e r m e a b i l i t y o f i r o n

3 phi =2*10^ -6 // f l u x i n the r i n g i n weber
4 A=10^ -4 // c r o s s−s e c t i o n a l a r ea i n mˆ2
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5 B=phi/A

6 disp(” f l u x d e n s i t y i s B=”+string(B)+” weber /mˆ2 ”)
7 N=200 // number o f t u r n s
8 i=0.30 // c u r r e n t f l o w s i n the w ind ing s i n A
9 l=0.2 // l e n g t h i n m
10 H=N*i/l

11 disp(” magnet i c i n t e n s i t y i s H=”+string(H)+”A−turn /m”
)

12 mu=B/H

13 disp(” p e r m e a b i l i t y i s mu=”+string(mu)+” weber /A−m”)
14 muo =4*%pi*10^-7

15 mur=mu/muo

16 disp(” r e l a t i v e p e r m e a b i l i t y i s mur=”+string(mur)+”
u n i t l e s s ”)

Scilab code Exa 10.5 number of ampere turns

1 clc

2 // to c a l c u l a t e number o f ampere t u r n s
3 l=0.5 // l e n g t h i n m
4 mu=6.5*10^ -3 // p e r m e a b i l i t y o f i r o n i n henry /m
5 A=2*10^ -4 // a r ea o f c r o s s−s e c t i o n i n mˆ−4
6 R=l/(mu*A) // r e l u c t a n c e i n A−t u r n s / weber
7 flux =4*10^ -4 // i n weber
8 mmf=flux*R

9 disp(” the number o f ampere t u r n s i s mmf=”+string(mmf
)+” ampere−t u r n s ”)

Scilab code Exa 10.6 relative permeability

1 clc

2 // to c a l c u l a t e r e l a t i v e p e r m e a b i l i t y o f the medium
3 phi =1.5*10^ -3 // magnet i c f l u x i n weber
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4 l=%pi *50*10^ -2 // l e n g t h i n m
5 A=10*10^ -4 // a r ea o f c r o s s−s e c t i o n
6 N=1000 // number o f t u r n s
7 i=5 // c u r r e n t i n A
8 muo =4*%pi*10^-7

9 // ph i ( magnet i c f l u x )=m.m. f / r e l u c t a n c e
10 // ph i=N∗ i ∗muo∗mur∗A/ l
11 //we get ,
12 mur=phi*l/(N*i*A*muo)

13 disp(” r e l a t i v e p e r m e a b i l i t y o f the medium i s mur=”+
string(mur)+” u n i t l e s s ”)

Scilab code Exa 10.7 magnetising current

1 clc

2 // to c a l c u l a t e m a g n e t i s i n g c u r r e n t
3 // fo rmu la i s ph i ( magnet i c f l u x )=m.m. f / r e l u c t a n c e
4 // ph i=N∗ i ∗mu∗A/ l−−−−−−−−eq ( 1 )
5 // ph i=BA−−−−−−−−−−−−eq ( 2 )
6 B=0.20 // magnet i c f l u x d e n s i t y i n weber /mˆ2
7 l=1 // ave rage l e n g t h o f the c i r c u i t i n m
8 N=100 // number o f t u r n s
9 mu=7.3*10^ -3 // i n h .m

10 // from eq ( 1 ) and eq ( 2 ) , we g e t
11 i=B*l/(N*mu)

12 disp(” m a g n e t i s i n g c u r r e n t i s i=”+string(i)+”A”)
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Chapter 11

Ultrasonics

Scilab code Exa 11.1 fundamental frequency

1 clc

2 // to c a l c u l a t e fundementa l f r e q u e n c y
3 Y=7.9*10^10 //Young modulus f o r q u a r t z i n Nmˆ−2
4 rho =2.65*10^3 // d e n s i t y o f q u a r t z i n kg /mˆ3
5 // the v e l o c i t y o f l o n g i t u d i n a l wave i s g i v e n by
6 v=sqrt(Y/rho) // i n m/ s
7 // f o r fundamenta l mode o f v i b r a t i o n , t h i c k n e s s i s

g i v e n by lambda /2
8 lambda =2*0.001 // wave l ength i n m
9 nu=v/lambda

10 disp(” the fundamenta l f r e q u e n c y i s nu=”+string(nu)+”
Hz”)

11 // answer i s g i v e n wrong i n the book , nu=2730 Hz
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Chapter 12

Electromagnetics

Scilab code Exa 12.1 electric flux and flux

1 clc

2 // to c a l c u l a t e e l e c t r i c f l u x
3 // e l e c t r i c f l u x through a s u r f a c e i s ph i=v e c t o r (E) ∗

v e c t o r ( s )
4 // where v e c t o r E=2 i +4 j +7k , v e c t o r s =10 j
5 E=4 //E=4 j
6 s=10 // s =10 j
7 phi=E*s

8 disp(” e l e c t r i c f l u x i s ph i=”+string(phi)+” u n i t s ”)
9 // to c a l c u l a t e f l u x coming out o f any f a c e o f the

cube
10 q=1 // cha rge i n coulomb
11 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y i n

f r e e space i n c o u l ˆ2/N−mˆ2
12 phi1=q/(6* epsilon0)

13 disp(” f l u x coming out o f any f a c e o f the cube i s
ph i1=”+string(phi1)+”N−mˆ2/ c o u l ˆ2 ”)

Scilab code Exa 12.2 electric field
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1 clc

2 // to c a l c u l a t e e l e c t r i c f i e l d at a p o i n t from c e n t r e
o f the s h e l l

3 q=0.2*10^ -6 // cha rge
4 r=3 // r a d i u s
5 epsilon0 =8.85*10^ -12

6 E=q/(4* %pi*epsilon0*r^2)

7 disp(” e l e c t r i c f i e l d at a p o i n t from c e n t r e o f the
s h e l l i s E=”+string(E)+”N/ coulomb ”)

8 // to c a l c u l a t e e l e c t r i c f i e l d at a p o i n t j u s t
o u t s i d e the s h e l l

9 R=0.25 // r a d i u s
10 E=q/(4* %pi*epsilon0*R^2)

11 disp(” e l e c t r i c f i e l d at a p o i n t j u s t o u t s i d e the
s h e l l i s E=”+string(E)+”N/ coulomb ”)

12 // to c a l c u l a t e the e l e c t r i c f i e l d at a p o i n t i n s i d e
the s h e l l

13 //when the p o i n t i s s i t u a t e d i n s i d e the s p h e r i c a l
s h e l l , the e l e c t r i c f i e l d i s z e r o

Scilab code Exa 12.3 electric field

1 clc

2 // to c a l c u l a t e e l e c t r i c f i e l d at a p o i n t on e a r t h
v e r t i c a l l y below the w i r e

3 lambda =10^-4 // wave l ength i n coulomb /m
4 r=4 // r a d i u s i n m
5 epsilon0 =8.854*10^ -12

6 E=2* lambda /(4* %pi*epsilon0*r)

7 disp(” e l e c t r i c f i e l d at a p o i n t on e a r t h v e r t i c a l l y
below the w i r e i s E=”+string(E)+”N/ coulomb ”)

Scilab code Exa 12.4 separation between the equipotential surfaces
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1 clc

2 // to c a l c u l a t e s e p a r a t i o n between t h o s e
e q u i p o t e n t i a l s u r f a c e s

3 V=5 // p o t e n t i a l d i f f e r e n c e
4 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y o f f r e e space
5 sigma =1*10^ -7 // i n c /mˆ2
6 // e l e c t r i c f i e l d due to an i n f i n i t e s h e e t o f s u r f a c e

cha rge d e n s i t y i s g i v e n by E=sigma /(2∗ e p s i l o n 0 )
eq ( 1 )

7 //E=V/d eq ( 2 )
8 // from eq ( 1 ) and eq ( 2 ) , we g e t
9 d=(2* epsilon0*V)/sigma

10 disp(” s e p a r a t i o n between t h o s e e q u i p o t e n t i a l
s u r f a c e s i s d=”+string(d)+”m”)

Scilab code Exa 12.5 force per unit area

1 clc

2 // to c a l c u l a t e f o r c e per u n i t a r ea
3 // f o r c e o f a t t r a c t i o n per u n i t a r ea i s g i v e n by F=(

e p s i l o n 0 ∗Eˆ2) /2 eq ( 1 )
4 //E=V/d eq ( 2 )
5 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y o f f r e e space
6 d=1*10^ -3 // d i s t a n c e
7 V=100 // p o t e n t i a l d i f f e r e n c e i n v o l t s
8 // from eq ( 1 ) and eq ( 2 ) , we g e t
9 F=( epsilon0*V^2) /(2*d^2)

10 disp(” f o r c e per u n i t a r ea i s F=”+string(F)+”N/mˆ2 ”)
11 // answer i s g i v e n i n c o r r e c t i n the book ,F

=4.425∗10ˆ−12

Scilab code Exa 12.6 charge
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1 clc

2 // to c a l c u l a t e cha rge
3 // l e t cha rge be q coulomb , then the s u r f a c e d e n s i t y

o f cha rge i . e . s igma=q /(4∗%pi∗ r ˆ2) . . . . . . . . . . . . . .
eq ( 1 )

4 // outward p u l l pe r u n i t a r ea =sigma ˆ2/(2∗ e p s i l o n 0 )
. . . . . . . . . . . . eq ( 2 )

5 // put eq ( 1 ) i n eq ( 2 ) , we ge t q ˆ2/(4∗%pi∗ r ˆ2) ˆ2∗ (2∗
e p s i l o n 0 ) . . . . . . . . . . . . . . eq ( 3 )

6 // p r e s s u r e due to s u r f a c e t e n s i o n =4∗T/ r . . . . . . . . . . . .
eq ( 4 )

7 T=27

8 r=1.5*10^ -2

9 epsilon0 =8.85*10^ -12

10 // equate eq ( 3 ) and eq ( 4 ) , we g e t
11 q=sqrt (4*T*((4* %pi*r^2) ^2)*2* epsilon0/r)

12 disp(” cha rge i s q=”+string(q)+” coulomb ”)
13 // answer i s g i v e n wrong i n the book , s qua r e o f 4∗%pi∗

r ˆ2 i s not taken i n the s o l u t i o n .

Scilab code Exa 12.7 increase in radius

1 clc

2 // to c a l c u l a t e i n c r e a s e i n r a d i u s
3 q=4.8*10^ -8 // cha rge i n coulomb
4 r=10*10^ -2 // r a d i u s i n m
5 epsilon0 =8.85*10^ -12 //Cˆ2/N−mˆ2
6 P=10^5 //N/mˆ2
7 dr=(q^2) /(96*(( %pi)^2)*(r^3)*epsilon0*P)

8 disp(” i n c r e a s e i n r a d i u s i s dr=”+string(dr)+”m”)

Scilab code Exa 12.8 average values of intensities
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1 // i n page no . 3 4 0 , numbering i s done wrongly , i t shou ld
be l i k e ex−8 , ex−9 , ex−10 , ex−11 , ex−12 , ex−13 , ex−14

2 clc

3 // to c a l c u l a t e ave rage v a l u e s o f i n t e n s i t i e s o f
e l e c t r i c and magnet i c f i e l d s o f r a d i a t i o n

4 // ene rgy o f lamp=1000 J/ s
5 // a r ea i l l u m i n a t e d =4∗%pi∗ r ˆ2=16∗%pi mˆ2
6 // ene rgy r a d i a t e d per u n i t a r ea per second =1000/16∗

%pi
7 // from poynt ing theorem | s |= |E∗H|=E∗H eq

( 1 )
8 s=1000/(16* %pi)

9 muo =4*%pi*10^-7 // p e r m e a b i l i t y o f f r e e
space

10 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y i n
f r e e space

11 //E/H=s q r t (muo/ e p s i l o n 0 ) eq ( 2 )
12 // from eq ( 1 ) and eq ( 2 ) , we g e t
13 E=sqrt(s*sqrt(muo/epsilon0))

14 H=s/E

15 disp(” ave rage v a l u e o f i n t e n s i t y o f e l e c t r i c f i e l d s
o f r a d i a t i o n i s E=”+string(E)+”V/m”)

16 disp(” ave rage v a l u e o f i n t e n s i t y o f magnet i c f i e l d s
o f r a d i a t i o n i s H=”+string(H)+” ampere−turn /m”)

17 // answer i s g i v e n wrong i n the book E=48.87 V/m,
s o l u t i o n o f magnet i c f i e l d s i s not g i v e n i n the
book .

Scilab code Exa 12.9 amplitudes of electric and magnetic fields

1 clc

2 // to c a l c u l a t e amp l i tude s o f e l e c t r i c and magnet i c
f i e l d s o f r a d i a t i o n

3 // ene rgy r e c e i v e d by an e l e c t r o m a g n e t i c wave per s e c
per u n i t a r ea i s g i v e n by poynt ing v e c t o r | s
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|= |E∗H|=E∗H∗ s i n 90 ( becoz E i s p e r p e n d i c u l a r to H
)

4 // i t i s g i v e n tha t ene rgy r e c e i v e d by ear th ’ s
s u r f a c e i s

5 s=1400 // | s |=2 c a l minˆ−1 cmˆ−2
6 muo =4*%pi*10^-7 // p e r m i t t i v i t y o f f r e e space
7 epsilon0 =8.85*10^ -12 // p e r m e a b i l i t y o f f r e e space
8 //E∗H=1400 eq ( 1 )
9 //E/H=s q r t (muo/ e p s i l o n 0 ) eq ( 2 )
10 // from eq ( 1 ) and eq ( 2 ) , we g e t
11 E=sqrt(sqrt(muo/epsilon0)*s)

12 // from eq ( 1 ) , we ge t
13 H=1400/E

14 Eo=E*sqrt (2)

15 Ho=H*sqrt (2)

16 disp(” ampl i tude o f e l e c t r i c f i e l d i s Eo=”+string(Eo)
+”V/m”)

17 disp(” ampl i tude o f magnet i c f i e l d i s Ho=”+string(Ho)
+”amp−turn /m”)

Scilab code Exa 12.11 skin depth

1 clc

2 // to c a l c u l a t e s k i n depth
3 f=10^8 // f r e q u e n c y
4 sigma =3*10^7 // c o n d u c t i v i t y o f the medium
5 muo =4*%pi*10^-7 // p e r m e a b i l i t y o f f r e e space
6 del=sqrt (2/(2* %pi*f*sigma*muo))

7 disp(” s k i n depth i s d e l=”+string(del)+”m”)

Scilab code Exa 12.12 frequency and show that frequencies can be considered as good conductor

1 clc
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2 // to c a l c u l a t e f r e q u e n c y
3 muo =4*%pi*10^-7 // p e r m e a b i l i t y o f f r e e

space
4 sigma =4.3 // i n mhos/m
5 del =0.1 // s k i n depth i n m
6 f=2/(2* %pi*muo*del^2)

7 disp(” f r e q u e n c y i s f=”+string(f)+”Hz”)
8 // v a l u e o f f r e q u e n c y i s g i v e n i n c o r r e c t i n the book
9 // show tha t f o r f r e q u e n c i e s l e s s than 10ˆ8 , i t can

be c o n s i d e r e d as good conduc to r
10 epsilon =80*8.854*10^ -12

11 f=10^8 //
f r e q u e n c y i n Hz

12 sigma =4.3

13 // fo rmu la i s s igma /( omega∗ e p s i l o n ) >4.3/(2∗%pi
∗10ˆ8∗80∗ e p s i l o n )

14 sigma1=sigma /(2* %pi*f*epsilon) // where s igma1=sigma
/( omega∗ e p s i l o n )

15 disp(” s igma1=”+string(sigma1)+” u n i t l e s s ”)
16 // the ocean water to be good conduc to r , the v a l u e o f

s igma /( omega∗ e p s i l o n ) shou ld be g r e a t e r than 1

Scilab code Exa 12.13 penetration depth

1 clc

2 // to show tha t f o r f r e q u e n c y <10ˆ9 Hz , a sample o f
s i l i c o n w i l l a c t l i k e a good conduc to r

3 sigma =200 // i n mhos/m
4 omega =2* %pi *10^9

5 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y i n
f r e e space

6 epsilon =12* epsilon0

7 sigma1=sigma/(omega*epsilon) // s igma1=sigma
/( omega∗ e p s i l o n )

8 disp(” s igma1=”+string(sigma1)+” u n i t l e s s ”)
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9 // i f s igma /( omega∗ e p s i l o n ) i s g r e a t e r than 1 ,
s i l i c o n i s a good conduc to r at f r e q u e n c y <10ˆ9 Hz

10 // to c a l c u l a t e p e n e t r a t i o n depth
11 f=10^6 // f r e q u e n c y i n Hz
12 muo =4*%pi*10^-7 // p e r m e a b i l i t y o f f r e e space
13 sigma =200

14 del=sqrt (2/(2* %pi*f*muo*sigma))

15 disp(” p e n e t r a t i o n depth i s d e l=”+string(del)+”m”)

Scilab code Exa 12.14 conduction current and displacement current densities

1 clc

2 // to c a l c u l a t e conduc t i on c u r r e n t and d i s p l a c e m e n t
c u r r e n t d e n s i t i e s

3 sigma =10^ -3 // c o n d u c t i v i t y i n mhos/m
4 E=4*10^ -6 // where E=4∗10ˆ−6∗ s i n (9∗10ˆ9 t ) v/m
5 J=sigma*E

6 disp(” conduc t i o n c u r r e n t d e n s i t y i s J=”+string(J)+”
s i n (9∗10ˆ9 t ) A/m”)

7 epsilon0 =8.85*10^ -12 // p e r m i t t i v i t y i n
f r e e space

8 epsilonr =2.45 // r e l a t i v e
p e r m i t t i v i t y

9 // fo rmu la i s e p s i l o n 0 ∗ e p s i l o n r ∗ ( de lE / d e l t )
10 // delE / d e l t =4∗10ˆ−6∗9∗10ˆ9∗ co s (9∗10ˆ9∗ t )
11 Jd=epsilon0*epsilonr *4*10^ -6*9*10^9

12 disp(” d i s p l a c e m e n t c u r r e n t d e n s i t y i s Jd=”+string(Jd
)+” co s (9∗10ˆ9∗ t ) A/mˆ2 ”)
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Chapter 13

Superconductivity

Scilab code Exa 13.1 value of T

1 clc

2 // to c a l c u l a t e v a l u e o f Temperature
3 Bc =105*10^3 // magnet i c f i e l d i n amp/m
4 Bo =150*10^3 // c r i t i c a l f i e l d o f the meta l i n amp/m
5 Tc=9.2 // c r i t i c a l t empera tu r e o f the meta l i n K
6 T=Tc*sqrt(1-(Bc/Bo))

7 disp(” v a l u e o f t empera tu re i s T=”+string(T)+”K”)

Scilab code Exa 13.2 temperature and critical current density at the temperature

1 clc

2 // to c a l c u l a t e t empera tu re
3 Tc=7.18 // c r i t i c a l t empera tu r e i n K
4 Bc =4.5*10^3 // c r i t i c a l f i e l d i n A/m
5 Bo =6.5*10^3 // c r i t i c a l magnet i c f i e l d i n A/m
6 T=Tc*sqrt(1-(Bc/Bo))

7 disp(” t empera tu r e i s T=”+string(T)+”K”)
8 // to c a l c u l a t e c r i t i c a l c u r r e n t d e n s i t y at tha t

t empera tu re
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9 r=1*10^ -3 // d iamete r o f the w i r e i n mm
10 TJc=(Bc*2*%pi*r)/(%pi*r^2)

11 disp(” the c r i t i c a l c u r r e n t d e n s i t y at tha t
t empera tu re i s TJc=”+string(TJc)+”A/mˆ2 ”)
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