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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

Theory of relativity

Scilab code Exa 1.1 Calculation of fictitious forces

1 clc

2 // Given tha t
3 m = 6 // mass o f o b j e c t i n kg
4 a= 5 // a c c e l e r a t i o n o f o b j e c t i n m/ s ˆ2
5 g = 9.8 // a c c e l e r a t i o n due to g r a v i t y i n m/ s ˆ2
6 // Sample problem 1 on page no . 10
7 printf(”\n # Problem 1 \n”)
8 F_down = m*(g+a) // f o r c e a c t i n g on a p a r t i c l e go ing

downwards i n N
9 F_up = m*(g-a)// f o r c e a c t i n g on a p a r t i c l e go ing

upwards i n N
10 printf(”\n Force a c t i n g on a p a r t i c l e w h i l e go ing

upward i s %f N \n Force a c t i n g on a p a r t i c l e
w h i l e go ing downward i s %f N”,F_up ,F_down)

Scilab code Exa 1.2 Calculation of error involved I position of particle
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1 clc

2 // g i v e n tha t
3 R = 6.4e8 // r a d i u s o f e a r t h i n cm
4 T = 24*60*60 // t ime p e r i o d o f one r e v o l u t i o n o f

e a r t h around i t s own a x i s
5 t = 1 // t ime o f 1 s e c
6 printf(”\n # Problem 2 # \n”)
7 omega = (2* %pi/T)// a n g u l a r v e l o c i t y o f e a r t h i n

t h e t a / s e c
8 alpha = omega ^2 *R // Rad ia l a c c e l e r a t i o n o f e a r t h

i n cm/ s e c ˆ2
9 S = 1/2 * alpha*t^2 // a l t e r e d d i s t a n c e o f p a r t i c l e

i n one s e c
10 printf(” Er ro r i n v o l v e d i n measurement o f p o s i t i o n

f o r one minute i s %f cm . ”,S)

Scilab code Exa 1.4 Calculation of fringe shift

1 clc

2 // Given tha t
3 l = 9 // e f f e c t i v e path l e n g t h i n m
4 lambda = 5000 // wave l ength i n angstrom
5 v = 3e4 // v e l o c i t y o f e a r t h i n m
6 c = 3e8 // Speed o f l i g h t i n m/ s
7 // problem 4 page no 17
8 printf(”\n # Problem 4 # \n”)
9 del_n = 2*l*v^2/(c^2* lambda *1e-10) // f r i n g e s h i f t

10 printf(” There w i l l be a f r i n g e s h i f t o f %f . ”, del_n)
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Scilab code Exa 1.5 Calculation of relative velocity

1 clc

2 // Given tha t
3 l = 9 // e f f e c t i v e path l e n g t h i n m
4 lambda = 6000 // wave l ength i n angstrom
5 del_n = 0.4 // f r i n g e s h i f t
6 c = 3e8 // Speed o f l i g h t i n m/ s
7 // problem 5 page no 17
8 printf(”\n # Problem 5 # \n”)
9 v = c*sqrt(lambda *1e-10* del_n /(2*l)) // Speed o f

e a r t h wrt e t h e r i n m/ s
10 printf(” R e l a t i v e v e l o c i t y o f e a r t h and e t h e r i s %e m

/ s ”, v)

11 // Whereas answre i n book i s 3 . 3 0 e+4 m/ s e c

Scilab code Exa 1.7 Calculation of relative velocity

1 clc

2 // g i v e n tha t
3 del_D = 300 // S e p a r a t i o n i n d i s t a n c e i n m
4 del_t = 4e-7 // s e p a r a t i o n i n t ime i n s e c
5 c = 3e8 // speed o f l i g h t i n m/ s
6 // Problem 7 on page 25
7 printf(”\n # Problem 7 # \n”)
8 v = del_t*c^2/ del_D // v e l o c i t y o f one w. r . t o t h e r

i n m/ s
9 printf(”\n V e l o c i t y o f one w. r . t o t h e r i s %f∗ c m/ s . ”

,v/c)
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Scilab code Exa 1.10 Calculation of relative velocity

1 clc

2

3 // Given tha t
4 l_0 = 1// l e t i n i t i a l l e n g t h o f rod i n m
5 l = 0.99 // Observed l e n g t h i n m
6 c = 3e8 // speed o f l i g h t i n m/ s
7 // Sample Problem 10 on page no . 27
8 printf(”\n # PROBLEM 10 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
11 v = c* sqrt(1-(l/l_0)^2) // speed o f r o c k e t i n m/ s
12 printf(”\n Speed o f r o c k e t i s %e m/ s . ”,v)

Scilab code Exa 1.11 Calculation of relative velocity of circular lamina

1 clc

2 // Given tha t
3 l_0 = 1// l e t i n i t i a l l e n g t h o f rod i n m
4 l = l_0/2 // Observed l e n g t h i n m
5 c = 3e8 // speed o f l i g h t i n m/ s
6 // Sample Problem 11 on page no . 28
7 printf(”\n # PROBLEM 11 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 v = c* sqrt(1-(l/l_0)^2) // speed o f r o c k e t i n m/ s
11 printf(”\n Speed o f moving lamina i s %e m/ s . ”,v)

13



Scilab code Exa 1.12 Calculation of percentage contraction in length

1 clc

2 // Given tha t
3 l_0 = 1// l e t i n i t i a l l e n g t h o f rod i n m
4 c = 3e8 // speed o f l i g h t i n m/ s
5 v = 0.8*c // speed o f f rame o f r e f e r e n c e i n m/ s
6 // Sample Problem 12 on page no . 29
7 printf(”\n # PROBLEM 12 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 l = l_0*sqrt(1-(v/c)^2) // apparent l e n g t h o f rod i n

m
11 change_l_per = 100*(l_0 -l)/l_0

12 printf(”\n Per c en tage c o n t r a c t i o n i n l e n g t h i s %d
p e r c e n t . ”,change_l_per)

Scilab code Exa 1.13 Calculation of relative velocity

1 clc

2 // Given tha t
3 l_0 = 100 // l e t i n i t i a l l e n g t h o f rod i n m
4 l = 99 // Observed l e n g t h i n m
5 c = 3e8 // speed o f l i g h t i n m/ s
6 // Sample Problem 13 on page no . 29
7 printf(”\n # PROBLEM 13 # \n”)
8 printf(” Standard fo rmu la used \n”)
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9 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 v = c* sqrt(1-(l/l_0)^2) // speed o f r o c k e t i n m/ s
11 printf(”\n Speed o f r o c k e t s h i p i s %e m/ s . ”,v)

Scilab code Exa 1.14 Calculation of percentage contraction in rod

1 clc

2 // Given tha t
3 l = 100 // c o n s i d e r the l e n g t h o f the rod i n meter
4 v = 2.4e8 // speed o f rod i n meter / s e c
5 theta = %pi / 3 // d i r e c t i o n o f v e l o c i t y o f rod

a l ong i t s l e n g t h i n r a d i a n
6 // Sample Problem 14 on page no . 30
7 printf(”\n # PROBLEM 14 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n l ˆ2 = l x ˆ2 +

l y ˆ2 \n”)
10 Lx = l * cos(theta)

11 Ly = l * sin(theta)

12 L_x = Lx * sqrt(1 - (v / 3e8)^2)

13 L_y = Ly

14 L = sqrt(L_x^2 + L_y^2)

15 p_l = ((l - L) / l) * 100

16 printf(”\n Per c en tage l e n g t h c o n t r a c t i o n i s %f
p e r c e n t . ”,p_l)

Scilab code Exa 1.15 Calculation of relative velocity

1 clc
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2 // Given tha t
3 t_0 = 12*60*60 // t ime o f 12 hours i n s e c
4 t = t_0+30 // l o s e i n t ime i n s e c f o r 12 hours
5 c = 3e8 // speed o f l i g h t i n m/ s
6 // Sample Problem 15 on page no . 38
7 printf(”\n # PROBLEM 15 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” t = t 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 v = c * sqrt(1 - (t_0/t)^2)

11 printf(”\n Speed o f c l o c k i s %e meter / s e c . ”,v)

Scilab code Exa 1.16 Calculation of relative velocity

1 clc

2 // Given tha t
3 t_0 = 24*60 // t ime o f 24 hours i n min
4 t = t_0+4 // l o s e i n t ime i n min f o r 24 hours
5 c = 3e8 // speed o f l i g h t i n m/ s
6 // Sample Problem 16 on page no . 39
7 printf(”\n # PROBLEM 16 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” t = t 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 v = sqrt (2*(t/t_0 -1 ))*c // By b i n o m i a l theoram
11 printf(”\n Speed o f c l o c k i s %e meter / s e c . ”,v)

Scilab code Exa 1.17 Calculation of distance traveled by meson

1 clc

2 // Given tha t

16



3 t_ = 5e-8 // prope r l i f e o f p i+ mesons i n s e c
4 c = 3e8 // Speed o f l i g h t i n m/ s
5 v = 0.8*c // v e l o c i t y o f meson beam i n m/ s e c
6 r = 1 / exp(2) // r a t i o o f f i n a l f l u x to i n i t i a l

f l u x o f the meson beam
7 // Sample Problem 17 on page no . 36
8 printf(”\n # PROBLEM 17 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” t = t 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n N = N 0∗ eˆ(− t /

tau ) \n”)
11 t = t_ / sqrt(1 - (v / 3e8)^2)

12 T = t * log(1 / r)

13 d = T * v

14 printf(”\n D i s t a n c e t r a v e l by the beam i s %f meter . ”
,d)

Scilab code Exa 1.18 Calculation of average distance traveled by meson

1 clc

2 // Given tha t
3 t_ = 2.2e-6 // prope r l i f e o f mu mesons i n s e c
4 c = 3e8 // Speed o f l i g h t i n m/ s
5 v = 0.8*c // v e l o c i t y o f meson beam i n m/ s e c
6 // Sample Problem 18 on page no . 36
7 printf(”\n # PROBLEM 18 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” t = t 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n s = v∗ t \n”)
10 t = t_ / sqrt(1 - (v / c)^2)

11 d = t * v

12 printf(”\n D i s t a n c e t r a v e l by the beam i s %e meter . ”
,d)
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Scilab code Exa 1.19 Calculation of mean life of pi meson and distance traveled by meson during mean life

1 clc

2

3 // Given tha t
4 t_ = 5e-8 // prope r l i f e o f +p i mesons i n s e c
5 c = 3e8 // Speed o f l i g h t i n m/ s
6 v = 2.4e8 // v e l o c i t y o f meson beam i n m/ s e c
7 // Sample Problem 19 on page no . 37
8 printf(”\n # PROBLEM 19 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” t = t 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n s = v∗ t \n”)
11 t = t_ / sqrt(1 - (v / c)^2)

12 d = t * v

13 printf(”\n Mean l i f e o f +p i meson i s %e s e c \n
D i s t a n c e t r a v e l by the beam i s %f meter . ”,t,d)

Scilab code Exa 1.20 Calculation of relative velocity

1 clc

2 // Given tha t
3 c = 3e8 // speed o f l i g h t i n m/ s
4 u= -1*0.8*c // speed o f p a r t i c l e A i n m/ s
5 v = 0.8*c // speed o f p a r t i c l e B i n m/ s
6

7 // Sample Problem 20 on page no . 40
8 printf(”\n # PROBLEM 20 # \n”)
9 printf(” Standard fo rmu la used \n”)
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10 printf(” u x = u x + v / (1+ v∗ u x / c ˆ2) \n ”)
11 u1 = (u-v) / (1 - ((u * v) / (c)^2))

12 printf(”\n V e l o c i t y o f one p a r t i c l e r e l a t i v e to
o t h e r i s %e m/ s e c . ”,abs(u1))

Scilab code Exa 1.21 Calculation of relative velocity of beta particle by experimenter

1 clc

2 // Given tha t
3 c = 3e8 // speed o f l i g h t i n m/ s
4 u= 0.25*c // speed o f r a d i o a c t i v e atom i n m/ s e c
5 v = 0.9*c // speed o f beta p a r t i c l e wrt to atom i n

same d i r e c t i o n i n m/ s e c
6

7 // Sample Problem 21 on page no . 41
8 printf(”\n # PROBLEM 21 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” u x = u x + v / (1+ v∗ u x / c ˆ2) \n ”)
11 u1 = (u+v) / (1 + ((u * v) / (c)^2))

12 printf(”\n V e l o c i t y o f one p a r t i c l e r e l a t i v e to
o t h e r i s %e m/ s e c . ”,abs(u1))

Scilab code Exa 1.22 Calculation of relative velocity vector in laboratory frame

1 clc

2 // Given tha t
3 u_x_ = 3 // P a r t i c l e v e l o c i t y i n X d i r e c t i o n i n m/ s e c
4 u_y_ = 4 // P a r t i c l e v e l o c i t y i n Y d i r e c t i o n i n m/ s e c
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5 u_z_ = 12 // P a r t i c l e v e l o c i t y i n Z d i r e c t i o n i n m/
s e c

6 c= 3e8 // speed o f l i g h t i n m/ s e c
7 v = 0.8*c // v e l o c i t y o f f rame o f r e f e r e n c e i n m/ s e c
8

9 // Sample Problem 22 on page no . 42
10 printf(”\n # PROBLEM 22 # \n”)
11 printf(” Standard fo rmu la used \n”)
12 printf(” u x = u x + v / (1+ v∗ u x / c ˆ2) \n ”)
13 u_x = (u_x_+v)/(1+v*u_x_/c^2) // v e l o c i t y i n X

d i r e c t i o n l a b o r a t o r y frame o f r e f e r e n c e i n m/ s e c
14 u_y = u_y_*sqrt(1-(v/c)^2) /(1+v*u_x_/c^2) //

v e l o c i t y i n Y d i r e c t i o n l a b o r a t o r y frame o f
r e f e r e n c e i n m/ s e c

15 u_z = u_z_*sqrt(1-(v/c)^2) /(1+v*u_x_/c^2) //
v e l o c i t y i n Z d i r e c t i o n l a b o r a t o r y frame o f
r e f e r e n c e i n m/ s e c

16 printf(”\n V e l o c i t y o f p a r t i c l e i s %e i+ %f j+ %f k
”,u_x ,u_y ,u_z)

Scilab code Exa 1.24 Calculation of meter stick moving a higher mass than rest mass

1 clc

2 // Given tha t
3 m_0 = 1 // l e t mass o f the rod i n kg
4 m = 1.5* m_0 // mass o f moving rod i n kg
5 l_0 = 1 // l e n g t h o f meter s t i c k i n m
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 // Sample Problem 24 on page no . 52
8 printf(”\n # PROBLEM 24 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” l = l 0 /((1−v ˆ2/ c ˆ2) ˆ1/2) \n m = m 0/((1−v
ˆ2/ c ˆ2) ˆ1/2) \n”)
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11

12 v = c*sqrt(1-(m_0/m)^2) // v e l o c i t y o f moving rod i n
m/ s e c

13 L = l_0 * sqrt(1- (v / c)^2)

14 printf(”\n Length as i t appear to the o b s e r v e r i s %f
meter . ”,L)

Scilab code Exa 1.25 Calculation of mass momentum total energy and kinetic energy of particle moving at high speed

1 clc

2 // Given tha t
3 m_0 = 1 // l e t mass o f the p a r t i c l e i n kg
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 v = c/sqrt (2) // v e l o c i t y o f moving p a r t i c l e i n m/

s e c
6

7 // Sample Problem 25 on page no . 53
8 printf(”\n # PROBLEM 25 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(”\n m = m 0/((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
11 m = m_0/sqrt(1-(v/c)^2) // mass o f moving p a r t i c l e

i n kg
12

13 p = m*v // momentum o f moving p a r t i c l e i n kgm/ s e c
14 E = m*c^2 // t o t a l ene rgy o f p a r t i c l e i n j o u l e
15 KE = E - m_0*c^2 // k i n e t i c ene rgy i n j o u l e
16 printf(”\n Mass o f p a r t i c l e i s %fm 0 \n momentum o f

p a r t i c l e i s %f∗m 0∗ c \n K i n e t i c ene rgy o f
p a r t i c l e i s %f∗m 0∗ c ˆ2 ”,m,p/c,KE/c^2)
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Scilab code Exa 1.26 Calculation of kinetic energy and momentum of particle with mass 11 time rest mass

1 clc

2 // Given tha t
3 m_0 = 9.1e-31 // l e t mass o f e l e c t r o n i n kg
4 m = 11*m_0 // mass o f moving e l e c t r o n
5 c = 3e8 // speed o f l i g h t i n m/ s e c
6 // Sample Problem 26 on page no . 53
7 printf(”\n # PROBLEM 26 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(”\n m = m 0/((1−v ˆ2/ c ˆ2) ˆ1/2) \n”)
10 v= c*sqrt(1-(m_0/m)^2) // v e l o c i t y o f moving

e l e c t r o n i n m/ s e c
11 p = m*v // momentum o f moving p a r t i c l e i n kgm/ s e c
12 E = m*c^2 // t o t a l ene rgy o f p a r t i c l e i n j o u l e
13 KE = (m - m_0)*c^2/1.6e-19 // k i n e t i c ene rgy i n eV
14 printf(”\n momentum o f p a r t i c l e i s %e kg m / s e c \n

K i n e t i c ene rgy o f p a r t i c l e i s %e eV . ”,p,KE)

Scilab code Exa 1.27 Calculation of gain in mass by a proton accelerated through 500MeV

1 clc

2 // Given tha t
3 m_0 = 1.6e-27 // mass o f proton i n kg
4 KE = 500 // k i n e t i c ene rgy o f e l e c t r o n i n MeV
5 c = 3e8 // speed o f l i g h t i n m/ s e c
6 // Sample Problem 27 on page no . 54
7 printf(”\n # PROBLEM 27 # \n”)

22



8 printf(” Standard fo rmu la used \n”)
9 printf(”\n E = m∗ c ˆ2 \n”)
10 del_m = KE*1e6*1.6e-19/c^2 // change i n mass o f

pro ton i n kg
11 printf(”\n Change i n mass o f pro ton i s %e kg . ”,

del_m)

Scilab code Exa 1.28 Calculation of speed of electron for which its mass equals rest mass of proton

1 clc

2 // Given tha t
3 m_p = 1.6e-27 // mass o f proton i n kg
4 m_e = 9.1e-31 // mass o f e l e c t r o n i n kg
5 c = 3e8 // speed o f l i g h t i n m/ s e c
6 // Sample Problem 28 on page no . 54
7 printf(”\n # PROBLEM 28 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(”\n m = m 0/ s q r t (1−(v/ c ) ˆ2) \n”)
10 v = c* sqrt(1-(m_e/m_p)^2) // v e l o c i t y o f moving

e l e c t r o n i n m/ s e c
11

12 printf(”\n V e l o c i t y o f moving e l e c t r o n i s %e m/ s e c .
”,v)

13 // But r e a l answer i s 2 . 9 9 e8 m/ s e c

Scilab code Exa 1.29 Calculation of speed when kinetic energy of a body is thrice of its rest mass

1 clc

2 // Given tha t
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3 m_0 = 1 // l e t r e s t mass o f a p a r t i c l e be u n i t y
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 rest_mass_energy = m_0*c^2 // r e s t mass ene rgy o f

p a r t i c l e
6 KE = 3* rest_mass_energy // k i n e t i c ene rgy o f

p a r t i c l e
7 // Sample Problem 29 on page no . 55
8 printf(”\n # PROBLEM 29 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(”\n E = m∗ c ˆ2 \n”)
11 E_total = KE+ rest_mass_energy // t o t a l ene rgy o f

p a r t i c l e
12 v = c * sqrt(1-( rest_mass_energy/E_total)^2) //

v e l o c i t y o f moving e l e c t r o n i n m/ s e c
13

14 printf(”\n V e l o c i t y o f moving e l e c t r o n i s %e m/ s e c .
”,v)

Scilab code Exa 1.30 Calculation of speed when total energy of a body is thrice of its rest mass

1 clc

2 // Given tha t
3 m_0 = 1 // l e t r e s t mass o f a p a r t i c l e be u n i t y
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 rest_mass_energy = m_0*c^2 // r e s t mass ene rgy o f

p a r t i c l e
6 E_total = 3* rest_mass_energy // k i n e t i c ene rgy o f

p a r t i c l e
7 // Sample Problem 30 on page no . 55
8 printf(”\n # PROBLEM 30 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(”\n E = m∗ c ˆ2 \n”)
11
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12 v = c * sqrt(1-( rest_mass_energy/E_total)^2) //
v e l o c i t y o f moving e l e c t r o n i n m/ s e c

13 printf(”\n V e l o c i t y o f moving e l e c t r o n i s %e m/ s e c .
”,v)

Scilab code Exa 1.31 Calculation of mass and speed of an electron having one and half Mev kinetic energy

1 clc

2 // Given tha t
3 m_0 = 9.1e-31 // mass o f e l e c t r o n i n kg
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 KE = 1.5e6 // k i n e t i c ene rgy i n eV
6 // Sample Problem 31 on page no . 56
7 printf(”\n # PROBLEM 31 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(”\n E = m∗ c ˆ2 \n”)

10

11 m = m_0+ KE*1.6e-19/c^2 // mass o f moving e l e c t r o n
i n kg

12

13 v = c * sqrt(1-(m_0/m)^2) // v e l o c i t y o f moving
e l e c t r o n i n m/ s e c

14 printf(”\n Mass o f moving e l e c t r o n i s %e kg \n
V e l o c i t y o f moving e l e c t r o n i s %e m/ s e c . ”,m,v)

Scilab code Exa 1.32 Calculation of amount of work done to increase speed of an electron

1 clc

2 // Given tha t
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3 m_0 = 9.1e-31 // mass o f e l e c t r o n i n kg
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 v1 = 0.6*c // i n i t i a l v e l o c i t y o f e l e c t r o n i n m/ s e c
6 v2 = 0.8*c// f i n a l v e l o c i t y o f e l e c t r o n i n m/ s e c
7 E_rest = 0.511 // r e s t mass ene rgy o f e l e c t r o n i n

MeV
8 // Sample Problem 32 on page no . 57
9 printf(”\n # PROBLEM 32 # \n”)

10 printf(” Standard fo rmu la used \n”)
11 printf(”\n E = m∗ c ˆ2 \n”)
12 KE1 = E_rest *1e6*((1 -(v1/c)^2) ^( -1/2) -1) // i n i t i a l

k i n e t i c ene rgy o f p a r t i c l e
13 KE2 = E_rest *1e6*((1 -(v2/c)^2) ^( -0.5) -1) // f i n a l

k i n e t i c ene rgy o f p a r t i c l e
14

15 del_KE = (KE2 -KE1)*1.6e-19 // change i n k i n e t i c
ene rgy

16 printf(”\n Amount o f work to be done i s e q u a l to %e
J . ”,del_KE)

Scilab code Exa 1.33 Calculation of speed of an electron accelerated through a potential of 1 million volts

1 clc

2 // Given tha t
3 m_0 = 9e-31 // mass o f e l e c t r o n i n kg
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 KE = 1e6 // k i n e t i c ene rgy o f e l e c t r o n i n v o l t s
6 // Sample Problem 33 on page no . 59
7 printf(”\n # PROBLEM 33 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(”\n E = m∗ c ˆ2 \n”)

10 v = c* sqrt (1 -(1/(1+KE*1.6e -19/( m_0*c^2)))^2) //
v e l o c i t y o f e l e c t r o n i n m/ s e c
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11 printf(”\n V e l o c i t y o f e l e c t r o n i s %e m/ s e c . ”,v)

Scilab code Exa 1.34 Calculation of speed of a 1one tenth MeV electron by classical and quantum mechanics

1 clc

2 // Given tha t
3 m_0 = 9.11e-31 // mass o f e l e c t r o n i n kg
4 c = 3e8 // speed o f l i g h t i n m/ s e c
5 KE = 1e5 // k i n e t i c ene rgy o f e l e c t r o n i n v o l t s
6 E_rest = 512000 // r e s t mass ene rgy o f e l e c t r o n i n

eV
7 // Sample Problem 34 on page no . 60
8 printf(”\n # PROBLEM 34 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(”\n KE = m∗vˆ2 \n E t o t a l = KE+E r e s t \n”)
11 v_c = sqrt (2*KE*1.6e-19/ m_0) // c l a s s i c a l v e l o c i t y

o f e l e c t r o n
12 E_total = KE + E_rest // ene rgy o f a moving e l e c t r o n
13 v_r = c * sqrt (1-( E_rest/E_total)^2) // r e l a t i v i s t i c

v e l o c i t y o f e l e c t r o n
14 printf(”\n C l a s s i c a l v e l o c i t y o f e l e c t r o n i s %e m/

s e c \n R e l a t i v i s t i c v e l o c i t y o f e l e c t r o n i s %e m/
s e c . ”,v_c , v_r)

Scilab code Exa 1.35 Calculation of loss of mass in formation of 1 atom of hydrogen

1 clc

2 // Given tha t
3 BE = 13.6 // Bind ing ene rgy o f e l e c t r o n i n eV
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4 c = 3e8 // speed o f l i g h t i n m/ s e c
5

6 // Sample Problem 35 on page no . 60
7 printf(”\n # PROBLEM 35 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(”\n E = m∗ c ˆ2 \n”)
10 del_m = BE*1.6e-19/c^2 // l o s s o f mass i n kg
11 printf(”\n Loss o f mass i n f o r m a t i o n o f one atom o f

hydrogen i s %ekg . ”,del_m)
12 clc
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Chapter 2

Interference

Scilab code Exa 2.1 Calculation of ratio of intensities

1 clc

2

3 // Given tha t
4 lambda = 1 // l e t wave l ength i s u n i t y
5 a = 1 // l e t ampl i tude i s u n i t y
6 del_x = lambda /8 // Path d i f f e r e n c e between two

p o i n t s on s c r e e n
7 // Problem 1 on page No . 82
8 printf(”\n # Problem 1 # \n”)
9 del_phase = 2*%pi*del_x/lambda // Phase d i f f e r e n c e

10 I1 = 2*a^2*(1+ cos(del_phase)) // I n t e n s i t y at tha t
p o i n t

11 I0 = 4*a^2 // I n t e n s i t y at c e n t e r
12 ratio = I1/I0 // Rat io o f i n t e n s i t i e s
13 printf(”\n Rat io o f i n t e n s i t i e s i s %f”,ratio)

Scilab code Exa 2.2 Calculation of ratio of maximum to minimum intensities
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1 clc

2 // Given tha t
3 I1 = 1 // l e t i n t e n s i t y o f one s o u r c e i s u n i t y
4 I2 = 100*I1 // I n t e n s i t y o f s econd s o u r c e
5 a1 = 1 // l e t ampl i tude o f f i r s t s o u r c e i s u n i t y
6 // Problem 2 on page No . 83
7 printf(”\n # Problem 2 # \n”)
8 amp_ratio = sqrt(I2/I1) // Amplitude r a t i o o f

s o u r c e s
9 a2 = a1*amp_ratio // Amplitude o f s econd s o u r c e
10 I_max = (a1+a2)^2 // Maximum I n t e n s i t y
11 I_min = (a2 -a1)^2 // Minimum I n t e n s i t y
12 I_ratio = I_max/I_min // Rat io o f maximum to minimum

i n t e n s i t y
13 printf(”\n Rat io o f i n t e n s i t i e s i s %d : %d”,I_max ,

I_min)

Scilab code Exa 2.3 Calculation of ratio of relative intensities of sources

1 clc

2 // Given tha t
3 I_avg = 100 // l e t i t i s ave r ag e i n t e n s i t y
4 var = 5 // I n t e n s i t y v a r i a t i o n i n p e r c e n t a g e
5 a2 = 1 // l e t ampl i tude o f one s o u r c e i s u n i t y
6 // Problem 3 on page No . 83
7 printf(”\n # Problem 3 # \n”)
8 I_max = I_avg+var // maximum i n t e n s i t y
9 I_min = I_avg - var // minimum i n t e n s i t y

10 I_ratio = I_max/I_min // Rat io o f maximum to minimum
i n t e n s i t y

11 amp_ratio = (1+ sqrt(I_max/I_min))/(sqrt(I_max/I_min)

-1) // Amplitude r a t i o o f s o u r c e s
12 a1 = a2*amp_ratio // Amplitude o f s econd s o u r c e
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13 i_ratio = (a1/a2)^2 // I n t e n s i t y r a t i o o f two
s o u r c e s

14 printf(”\n Rat io o f i n t e n s i t i e s o f s o u r c e s i s %d: 1 ”,
ceil(i_ratio /100) *100)

Scilab code Exa 2.5 Calculation of spacing between slit

1 clc

2 // Given tha t
3 ang_width = 0.1 // Angular width i n d e g r e e
4 lambda = 6e-5 // wave l ength o f l i g h t i n cm
5 // Sample Problem 5 on page no . 94
6 printf(”\n # PROBLEM 5 # \n”)
7 d = lambda /( ang_width*%pi /180) // Spac ing between

s l i t
8 printf(”\n Standard fo rmu la used \n D = a + b . \n d

= ( lambda ∗ D) / f r i n g e w i d t h . \ n”)
9 printf(”\n Spac ing between s l i t i s %ecm . ”,d)

Scilab code Exa 2.6 Calculation of third bright fringe and coincidental distance for two wavelengths

1 clc

2 // Given tha t
3 lambda1 = 6500 // wave l ength o f f i r s t s o u r c e i n

angstrom
4 lambda2 = 5200 // wave l ength o f s econd s o u r c e i n

angstrom
5 d = 2 // Spac ing between s o u r c e s i n mm
6 D = 1.2 // D i s t a n c e between s o u r c e and s c r e e n
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7 n = 3 // Order o f b r i g h t f r i n g e
8 // Sample Problem 6 on page no . 95
9 printf(”\n # PROBLEM 6 # \n”)
10 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
11 x_3 = D*n*lambda1 *1e-10 / (d*1e-3) // D i s t a n c e o f

t h i r d b r i g h t f r i n g e from c e n t e r
12 m = lambda2 /(lambda1 -lambda2)

13 x = D*m*lambda1 *1e-10 / (d*1e-3) // d i s t a n c e o f
common f r i n g e from c e n t e r

14 printf(”\n D i s t a n c e o f t h i r d b r i g h t f r i n g e from
c e n t e r i s %fcm \n . Common f r i n g e w i l l be formed
at d i s t a n c e %fcm from c e n t e r ”,x_3*100,x*100)

Scilab code Exa 2.7 Calculation of refractive index of transparent material

1 clc

2 // Given tha t
3 lambda = 6000 // wave l ength o f f i r s t s o u r c e i n

angstrom
4

5 d = 2 // Spac ing between s o u r c e s i n mm
6 D = 0.1 // D i s t a n c e between s o u r c e and s c r e e n i n

meter
7 t = 0.5 // Th i ckne s s o f p l a t e i n mm
8 shift = 5 // S h i f t o f f r i n g e i n mm
9

10 // Sample Problem 7 on page no . 95
11 printf(”\n # PROBLEM 7 # \n”)
12 printf(”\n Standard fo rmu la used \n x = D∗ (mu1) ∗n∗

lambda /d \n”)
13 mu = 1+ shift *1e-3*d*1e-3/(D*t*1e-3) // R e f r a c t i v e

index o f G la s s p l a t e
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14 printf(”\n R e f r a c t i v e index o f G la s s p l a t e i s %f . ”,
mu)

Scilab code Exa 2.8 Calculation of visible order in wavelength is replaced

1 clc

2

3 // Given tha t
4 lambda1 = 7000 // wave l ength o f f i r s t s o u r c e i n

angstrom
5 lambda2 = 5000 // wave l ength o f s econd s o u r c e i n

angstrom
6 n = 10 // Order o f b r i g h t f r i n g e f o r f i r s t s o u r c e
7 // Sample Problem 8 on page no . 96
8 printf(”\n # PROBLEM 8 # \n”)
9 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
10 x = n*lambda1 *1e-10 // Path d i f f e r e n c e i n m
11 m = x/( lambda2 *1e-10) // Order o f b r i g h t f r i n g e

f o r s econd s o u r c e
12 printf(”\n Observed o r d e r w i l l be %d . ”,m)

Scilab code Exa 2.9 Calculation of distance between two coherent sources

1 clc

2 // Given tha t
3 lambda = 6000 // wave l ength o f s o u r c e i n angstrom
4 D = 1 // D i s t a n c e between s o u r c e and s c r e e n
5 Beta = 0.5 // f r i n g e width i n mm
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6 // Sample Problem 9 on page no . 96
7 printf(”\n # PROBLEM 9 # \n”)
8 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
9 d = D*lambda *1e-10/( Beta*1e-3) // S e p a r a t i o n between

s o u r c e s
10 printf(”\n S e p a r a t i o n between s o u r c e s i s %fcm . ”,d

*100)

Scilab code Exa 2.10 Calculation of wavelength of light

1 clc

2

3 // Given tha t
4 n = 4 // o r d e r o f b r i g h t f r i n g e
5 x_n = 10 // S e p a r a t i o n o f 4 th b r i g h t f r i n g e from

c e n t e r i n mm
6 D = 1// S e p a r a t i o n between s o u r c e and s c r e e n i n

meter
7 d = 0.2 // S e p a r a t i o n between c o h e r e n t s o u r c e s i n mm
8

9 // Sample Problem 10 on page no . 97
10 printf(”\n # PROBLEM 10 # \n”)
11 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
12 lambda = x_n*1e-3*d*1e-3/(n*D) // C a l c u l a t i o n o f

wave l ength o f s auce i n meter
13 printf(”\n Wavelength o f s auce i s %d Angstrom . ”,

lambda *1e10)
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Scilab code Exa 2.11 Calculation of wavelength of light

1 clc

2 // Given tha t
3 n = 3 // o r d e r o f dark f r i n g e
4 m = 11 // Order o f b i g h t f r i n g e
5 s = 8.835 // S e p a r a t i o n between 4 th dark and 11

b r i g h t f r i n g e
6 D = 100 // S e p a r a t i o n between s o u r c e and s c r e e n i n

c e n t i m e t e r
7 d = 0.5 // S e p a r a t i o n between c o h e r e n t s o u r c e s i n mm
8

9 // Sample Problem 11 on page no . 97
10 printf(”\n # PROBLEM 11 # \n”)
11 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
12 Beta = s*1e-3/(m - (2*n+1) /2) // C a l c u l a t i o n o f

f r i n g e width
13 lambda = Beta*d*1e-3/(D*1e-2) // C a l c u l a t i o n o f

wave l ength o f s auce i n meter
14 printf(”\n Wavelength o f s auce i s %d Angstrom . ”,

lambda *1e10)

Scilab code Exa 2.12 Calculation of changed fringe width

1 clc

2

3 // Given tha t
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4 lambda1 = 6000 // Wavelength o f f i r s t l i g h t i n
angstrom

5 lambda2 = 5000 // wave l ength o f s econd wave i n
angstrom

6 m = 0 // o r d e r o f b r i g h t f r i n g e
7 n = 10 // o r d e r o f b r i g h t f r i n g e
8 d1 = 12.34 // micrometer r e a d i n g f o r f i r s t z e r o

o r d e r i n mm
9 d10 = 14.73 // micrometer r e a d i n g f o r 10 th o r d e r i n

mm
10 // Sample Problem 12 on page no . 98
11 printf(”\n # PROBLEM 12 # \n”)
12 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
13 s = d10 - d1 // S e p a r a t i o n between z e r o o r d e r and 10

th o r d e r f r i n g e
14 Beta1 = s*1e-3/(n-m) // C a l c u l a t i o n o f f r i n g e width

f o r wave l ength 1
15 Beta2 = (Beta1/lambda1)*lambda2 // C a l c u l a t i o n o f

f r i n g e width f o r wave l ength 2
16 printf(”\n Fr inge width f o r wave l ength %d angstrom

i s %f mm. ”,lambda2 ,Beta2 *1e3)

Scilab code Exa 2.13 Calculation of distance between two coherent sources

1 clc

2

3 // Given tha t
4 lambda = 5890 // Wavelength o f l i g h t i n angstrom
5 d1 = 5 // s e p a r a t i o n between s l i t and b i p r i s m i n cm
6 d2 = 75 // D i s t a n c e between s c r e e n and b i p r i s m i n cm
7 Beta = 9.424e-2 // Fr inge width i n cm
8
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9 // Sample Problem 13 on page no . 99
10 printf(”\n # PROBLEM 13 # \n”)
11 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
12 D = d1+ d2 // S e p a r a t i o n between s l i t and s c r e e n i n

cm
13 d = D*1e-2* lambda *1e -10/( Beta*1e-2) // C a l c u l a t i o n

f o r s e p a r a t i o n between two c o h e r e n t s o u r c e s i n m
14 printf(”\n S e p a r a t i o n between two c o h e r e n t s o u r c e s

i s %f cm . ”, d*1e2)

Scilab code Exa 2.14 Calculation of fringe width

1 clc

2

3

4 // Given tha t
5 mu = 1.5 // R e f r a c t i v e index o f m a t e r i a l
6 alpha = 1 // R e f r a c t i n g a n g l e i n d e g r e e
7

8 lambda = 6900 // Wavelength o f l i g h t i n angstrom
9 d1 = 20 // s e p a r a t i o n between s o u r c e and b i p r i s m i n

cm
10 d2 = 80 // s e p a r a t i o n between s c r e e n and b i p r i s m i n

cm
11 // Sample Problem 14 on page no . 99
12 printf(”\n # PROBLEM 14 # \n”)
13 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d

\n”)
14 D = d1+ d2 // S e p a r a t i o n between s l i t and s c r e e n i n

cm
15 d = 2*(mu -1)*(alpha*%pi /180)*d1 // S e p a r a t i o n

between c o h e r e n t s o u r c e s
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16 Beta = lambda *1e-10*D*1e-2/(d) // C a l c u l a t i o n o f
f r i n g e width i n m

17 printf(”\n Fr inge width i s %f cm . ”, Beta*1e2)

Scilab code Exa 2.15 Calculation of wavelength of light

1 clc

2

3 // Given tha t
4 D = 120 // D i s t a n c e between e y e p i e c e and s c r e e n i n

cm
5 d = 0.075 // DISTANCE BETWEEN TWO VIRTUAL COHERENT

SOURCE i n cm
6 x = 1.888 // D i s t a n c e o f 20 th b r i g h t f r i n g e from

c e n t e r i n cm
7 n = 20 // Number o f f r i n g e s
8 // Sample Problem 15 on page no . 99
9 printf(”\n # PROBLEM 15 # \n”)

10 printf(”\n Standard fo rmu la used \n x = D∗n∗ lambda /d
\n”)

11 Beta = x/n // C a l c u l a t i o n o f f r i n g e width i n m
12 lambda = Beta*d/D*1e-2 // C a l c u l a t i o n o f wave l ength
13 printf(”\n Wavelength o f l i g h t i s %d angstrom . ”,

lambda *1e10)

Scilab code Exa 2.16 Calculation of thickness of plate

1 clc

2 // Given tha t

38



3 lambda = 5450 // Wavelength i n angstrom
4 mu = 1.5 // R e f r a c t i v e index o f m a t e r i a l
5 n = 3 // o r d e r o f f r i n g e
6

7 // Sample Problem 16 on page no . 100
8 printf(”\n # PROBLEM 16 # \n”)
9 printf(”\n Standard fo rmu la used \n (mu − 1) ∗ t = n∗

lambda\n”)
10 t = n*lambda *1e-10/(mu -1) // C a l c u l a t i o n o f

t h i c k n e s s o f g l a s s p l a t e
11 printf(”\n Th i ckne s s o f g l a s s p l a t e i s %f mm. ”, t*1

e3)

Scilab code Exa 2.17 Calculation of refractive index of sheet

1 clc

2 // Given tha t
3 lambda = 5460 // Wavelength i n angstrom
4 t = 6.3e-4 // Th i ckne s s o f p l a t e i n cm
5 n = 6 // o r d e r o f f r i n g e
6

7 // Sample Problem 17 on page no . 100
8 printf(”\n # PROBLEM 17 # \n”)
9 printf(”\n Standard fo rmu la used \n (mu − 1) ∗ t = n∗

lambda\n”)
10 mu = n*lambda *1e-10/(t*1e-2) +1 // C a l c u l a t i o n o f

t h i c k n e s s o f g l a s s p l a t e
11 printf(”\n R e f r a c t i v e index o f s h e e t i s %f . ”, mu)
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Scilab code Exa 2.18 Calculation of refractive index of mica

1 clc

2 // Given tha t
3 lambda = 6e-5 // Wavelength i n cm
4 t = 1.2e-6 // Th i ckne s s o f p l a t e i n cm
5 n = 1 // o r d e r o f f r i n g e
6

7 // Sample Problem 18 on page no . 100
8 printf(”\n # PROBLEM 18 # \n”)
9 printf(”\n Standard fo rmu la used \n (mu − 1) ∗ t = n∗

lambda\n”)
10 mu = n*lambda *1e-2/(t) +1 // C a l c u l a t i o n o f

t h i c k n e s s o f g l a s s p l a t e
11 printf(”\n R e f r a c t i v e index o f s h e e t i s %f . ”, mu)

Scilab code Exa 2.19 Calculation of intensity at central maxima and its lateral shift

1 clc

2 // Given tha t
3 lambda = 5000 // Wavelength i n angstrom
4 d = 5e-4 // S e p a r a t i o n between s l i t s i n meter
5 D = 1// S e p a r a t i o n between s c r e e n and s l i t i n m
6 t = 1.5e-6 // Th i ckne s s o f p l a t e i n cm
7 mu = 1.5 // R e f r a c t i v e index o f medium
8 a1 = 1 // l e t
9 a2 = a1 // l e t

10 // Sample Problem 19 on page no . 101
11 printf(”\n # PROBLEM 19 # \n”)
12 printf(”\n Standard fo rmu la used \n (mu − 1) ∗ t = n∗

lambda\n”)
13 del_l = (mu -1)*t // C a l c u l a t i o n o f path d i f f e r e n c e
14 del_p = 2*%pi/( lambda *1e-10) * del_l // C a l c u l a t i o n
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o f phase d i f f e r e n c e
15 I = a1^2+a2^2+2* a1*a2*cos(del_p) // I n t e n s i t y at

c e n t e r o f s c r e e n
16 x = D*(mu -1)*t /d

17 printf(”\n I n t e n s i t y at c e n t e r o f s c r e e n i s %d . ”,I)
18 printf(”\n S h i f t due to s h e e t i s %f mm. ”,x*1e3)

Scilab code Exa 2.20 Calculation of thickness of mica sheet

1 clc

2 // Given tha t
3 lambda = 5890 // Wavelength i n angstrom
4 mu = 1.6 // R e f r a c t i v e index o f m a t e r i a l
5 n = 3 // o r d e r o f f r i n g e
6 // Sample Problem 20 on page no . 100
7 printf(”\n # PROBLEM 20 # \n”)
8

9 printf(”\n Standard fo rmu la used \n (mu − 1) ∗ t = n∗
lambda\n”)

10 t = n*lambda *1e-10/(mu -1) // C a l c u l a t i o n o f
t h i c k n e s s o f mica s h e e t

11 printf(”\n Th i ckne s s o f mica s h e e t i s %e cm . ”, t*1e2

)

Scilab code Exa 2.21 Calculation of smallest thickness of the plate which will appear dark in reflection

1 clc

2 // Given tha t
3 lambda = 5890 // Wavelength i n angstrom
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4 r = 60 // Angle o f R e f r a c t i o n i n d e g r e e
5 mu = 1.5 // R e f r a c t i v e index o f m a t e r i a l
6 n = 1 // o r d e r o f f r i n g e
7

8 // Sample Problem 21 on page no . 108
9 printf(”\n # PROBLEM 21 # \n”)
10 printf(”\n Standard fo rmu la used \n 2∗mu∗ t ∗ co s ( r ) =

n∗ lambda\n”)
11 t = n*lambda *1e -10/(2* mu*cos(r*%pi /180)) //

C a l c u l a t i o n o f t h i c k n e s s o f s h e e t
12 printf(”\n Th i ckne s s o f s h e e t i s %e mm. ”, t*1e3)

Scilab code Exa 2.22 Calculation of least thickness for black and bright

1 clc

2 // Given tha t
3 lambda = 5893 // Wavelength i n angstrom
4 r = 0 // Angle o f R e f r a c t i o n i n d e g r e e
5 mu = 1.42 // R e f r a c t i v e index o f m a t e r i a l
6 n = 1 // o r d e r o f f r i n g e f o r b l a c k
7 m = 0.5 // o r d e r o f b r i g h t f r i n g e
8

9 // Sample Problem 22 on page no . 108
10 printf(”\n # PROBLEM 22 # \n”)
11 printf(”\n Standard fo rmu la used \n 2∗mu∗ t ∗ co s ( r ) =

n∗ lambda\n”)
12 t_n = n*lambda *1e -10/(2* mu*cos(r*%pi /180)) //

C a l c u l a t i o n o f t h i c k n e s s o f s h e e t f o r b l a c k
13 t_m = m*lambda *1e -10/(2* mu*cos(r*%pi /180)) //

C a l c u l a t i o n o f t h i c k n e s s o f s h e e t f o r b r i g h t
14 printf(”\n Leas t t h i c k n e s s o f s h e e t f o r \n Black :

%e mm \n Br i gh t : %e mm. ”, t_n*1e3 ,t_m*1e3)
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Scilab code Exa 2.23 Calculation of thickness of film

1 clc

2 // Given tha t
3 lambda1 = 6.1e-7 // Wavelength i n angstrom
4 lambda2 = 6.0e-7 // Wavelength i n angstrom
5 i = asin (4/5) // Angle o f i n c i d e n c e
6 mu = 4/3 // R e f r a c t i v e index o f m a t e r i a l
7

8 // Sample Problem 23 on page no . 109
9 printf(”\n # PROBLEM 23 # \n”)

10

11 printf(”\n Standard fo rmu la used \n 2∗mu∗ t ∗ co s ( r ) =
n∗ lambda\n”)

12 n = lambda2 /(lambda1 -lambda2) // C a l c u l a t i o n o f
o r d e r

13 r = asin(sin(i)/mu)

14 t = n*lambda1 /(2*mu*cos(r)) // C a l c u l a t i o n o f
t h i c k n e s s f i l m

15 printf(”\n Th i ckne s s o f f i l m i s %e mm. ”, t*1e3)

Scilab code Exa 2.24 Calculation of thickness of film

1 clc

2 // Given tha t
3 lambda = 5890 // Wavelength i n angstrom
4 i = 45 // Angle o f i n c i d e n c e i n d e g r e e
5 mu = 1.33 // R e f r a c t i v e index o f soap f i l m
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6 n = 1 // o r d e r
7 // Sample Problem 24 on page no . 100
8 printf(”\n # PROBLEM 24 # \n”)
9 printf(”\n Standard fo rmu la used \n 2∗mu∗ t ∗ co s ( r ) =

n∗ lambda\n”)
10 r = asin(sin (45* %pi /180)/mu)

11 t = n*lambda *1e -10/(2* mu*cos(r)) // C a l c u l a t i o n o f
t h i c k n e s s f i l m

12 printf(”\n Th i ckne s s o f f i l m i s %e mm. ”, t*1e3)

Scilab code Exa 2.25 Calculation of angle of wedge

1 clc

2 // Given tha t
3 lambda = 6000 // Wavelength i n angstrom
4 mu = 1.4 // R e f r a c t i v e index o f soap f i l m
5 Beta = 2 // Fr inge width i n mm
6 // Sample Problem 25 on page no . 100
7 printf(”\n # PROBLEM 25 # \n”)
8 printf(”\n Standard fo rmu la used \n Beta = lambda

/(2∗mu∗ t h e t a ) \n”)
9 theta = lambda *1e -10/(2* mu*Beta*1e-3) // C a l c u l a t i o n

o f a n g l e o f wedge
10 printf(”\n Angle o f wedge i s %e rad . ”, theta)

Scilab code Exa 2.26 Calculation of wavelength of light

1 clc

2 // Given tha t
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3 theta = 10 // Angle i n second
4 mu = 1.4 // R e f r a c t i v e index o f soap f i l m
5 Beta = 0.5 // Fr inge width i n cm
6 // Sample Problem 26 on page no . 100
7 printf(”\n # PROBLEM 26 # \n”)
8 printf(”\n Standard fo rmu la used \n Beta = lambda

/(2∗mu∗ t h e t a ) \n”)
9 lambda = (2*mu*Beta*1e-2* theta *(%pi /(60*60*180))) //

C a l c u l a t i o n o f wave l ength
10 printf(”\n Wavelength o f l i g h t i s %d angstrom . ”,

lambda *1e10)

Scilab code Exa 2.27 Calculation of wavelength of light

1 clc

2 // Given tha t
3 n = 15 // Order o f r i n g
4 m = 5 // Order o f r i n g
5 D_n = 0.59 // Diameter o f 15 th f r i n g e i n cm
6 D_m = 0.336 // Diameter o f 5 th f r i n g e i n cm
7 r = 100 // Radius o f c u r v a t u r e o f l e n s
8

9 // Sample Problem 27 on page no . 100
10 printf(”\n # PROBLEM 27 # \n”)
11 printf(”\n Standard fo rmu la used \n Beta = lambda

/(2∗mu∗ t h e t a ) \n”)
12 p = n-m // D i f f e r e n c e o f o r d e r s
13 lambda = ((D_n*1e-2)^2 - (D_m*1e-2)^2) /(4*p*r*1e-2)

// C a l c u l a t i o n o f wave l ength
14 printf(”\n Wavelength o f l i g h t i s %d angstrom . ”,

lambda *1e10)
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Scilab code Exa 2.28 Calculation of refractive index of liquid

1 clc

2

3 // Given tha t
4 lambda = 6000 // Wavelength o f l i g h t i n angstrom
5 n = 6 // Order o f r i n g
6 D_n = 3.1 // Diameter o f 6 th f r i n g e i n mm
7 r = 1 // Radius o f c u r v a t u r e o f curved s u r f a c e
8 // Sample Problem 28 on page no . 100
9 printf(”\n # PROBLEM 28 # \n”)

10 printf(”\n Standard fo rmu la used \n Beta = lambda
/(2∗mu∗ t h e t a ) \n”)

11 mu = 2*(2*n-1)*lambda *1e-10*r/(D_n*1e-3)^2 //
C a l c u l a t i o n o f r e f r a c t i v e index o f m a t e r i a l

12 printf(”\n R e f r a c t i v e index o f m a t e r i a l i s %f . ”,mu)

Scilab code Exa 2.29 Calculation of radius of curvature of lens and thickness of air film

1 clc

2 // Given tha t
3 lambda = 5900 // Wavelength o f l i g h t i n angstrom
4 n = 10 // Order o f r i n g
5 D_n = 0.5 // Diameter o f 10 th f r i n g e i n cm
6

7 // Sample Problem 29 on page no . 118
8 printf(”\n # PROBLEM 29 # \n”)
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9 printf(”\n Standard fo rmu la used \n Beta = lambda
/(2∗mu∗ t h e t a ) \n”)

10 r = (D_n*1e-2) ^2/(4*n*lambda *1e-10) // C a l c u l a t i o n
o f d i amete r o f dark r i n g

11 t = n*lambda *1e-10/2 // c a l c u l a t i o n o f t h i c k n e s s o f
a i r column

12 printf(”\n Diameter o f dark r i n g i s %f m \n
Th i ckne s s o f a i r column i s %em. ”,r,t)

Scilab code Exa 2.30 Calculation of distance from apex

1 clc

2 // Given tha t
3 theta = 0.3 // Angle o f wedge i n d e g r e e
4 lambda1 = 5890 // Wavelength o f l i g h t i n angstrom
5 lambda2 = 5896 // Wavelength o f l i g h t i n angstrom
6

7 // Sample Problem 30 on page no . 100
8 printf(”\n # PROBLEM 30 # \n”)
9 printf(”\n Standard fo rmu la used \n 2∗ t = (2 n+1)∗

lambda /2\n”)
10 n = (3* lambda2 -lambda1)/(2*( lambda1 -lambda2)) //

C a l c u l a t i o n o f o r d e r
11 t = (lambda1 *1e-10* lambda2 *1e-10)/( lambda2 *1e-10-

lambda1 *1e-10) // C a l c u l a t i o n o f t h i c k n e s s
12 x = t/(2* theta*%pi /180) // C a l c u l a t i o n o f D i s t a n c e

from apex
13 printf(”\n D i s t a n c e from apex i s %f cm . ”,x*1e2)
14 // Answer i n book i s 5 . 5 6 cm
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Scilab code Exa 2.31 Calculation of radius of curvature of lens and thickness of film

1 clc

2 // Given tha t
3 lambda = 6000 // Wavelength o f l i g h t i n angstrom
4 n = 10 // Order o f r i n g
5 D_n = 0.5 // Diameter o f 10 th f r i n g e i n m
6 // Sample Problem 31 on page no . 100
7 printf(”\n # PROBLEM 31 # \n”)
8 printf(”\n Standard fo rmu la used \n Beta = lambda

/(2∗mu∗ t h e t a ) \n”)
9 r = (D_n*1e-2) ^2/(4*n*lambda *1e-10) // C a l c u l a t i o n

o f d i amete r o f dark r i n g
10 t = n*lambda *1e-10/2 // c a l c u l a t i o n o f t h i c k n e s s o f

a i r column
11 printf(”\n Diameter o f dark r i n g i s %f cm \n

Th i ckne s s o f a i r column i s %e cm . ”,r*1e2,t*1e2)

Scilab code Exa 2.32 Calculation of diameter of dark ring

1 clc

2 // Given tha t
3 n = 4 // Order o f r i n g
4 m = 12 // Order o f r i n g
5 o = 20 // Order o f r i n g
6 D_n = 0.4 // Diameter o f 4 th f r i n g e i n cm
7 D_m = 0.7 // Diameter o f 12 th f r i n g e i n cm
8
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9 // Sample Problem 32 on page no . 100
10 printf(”\n # PROBLEM 32 # \n”)
11 printf(”\n Standard fo rmu la used \n D mˆ2 −D n ˆ2 =

4∗p∗ r ∗ lambda\n”)
12 D_o = sqrt ((4*(o-n)/(4*(m-n)))* ((D_m*1e-2)^2-(D_n*1

e-2)^2) + (D_n*1e-2)^2)

13 printf(”\n Diameter o f 20 th r i n g i s %f cm”,D_o*1e+2)

Scilab code Exa 2.33 Calculation of diameter of dark ring

1 clc

2 // Given tha t
3 theta = 0.3 // Angle o f wedge i n d e g r e e
4 lambda1 = 6e-5 // Wavelength o f l i g h t i n cm
5 lambda2 = 4.5e-5 // Wavelength o f l i g h t i n cm
6 r = 90 // Radius o f c u r v a t u r e i n cm
7 // Sample Problem 33 on page no . 120
8 printf(”\n # PROBLEM 33 # \n”)
9

10 printf(”\n Standard fo rmu la used \n D mˆ2 −D n ˆ2 =
4∗p∗ r ∗ lambda\n”)

11 n = (lambda2 *1e-2)/( lambda1 *1e-2-lambda2 *1e-2) //
C a l c u l a t i o n o f o r d e r

12 D_n = sqrt (4*n*lambda1 *1e-2*r*1e-2)

13 printf(”\n Diameter o f %dth dark r i n g i s %f cm . ”,n,
D_n*1e2)

Scilab code Exa 2.34 Calculation for difference in diameter of successive rings when conditions are changed
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1 clc

2 // Given tha t
3 lambda1 = 6e-5 // Wavelength o f l i g h t i n cm
4 lambda2 = 4.5e-5 // Wavelength o f l i g h t i n cm
5 dif1 = 0.125 // D i f f e r e n c e between squa r e o f

d i amete r o f two s u c c e s s i v e r i n g s i n cmˆ2
6 mu1 = 1 // R e f r a c t i v e index
7 mu2 = 1.33 // R e f r a c t i v e index o f i n s e r t e d medium
8 r1 = 1 // l e t i n i t i a l r a d i u s i s u n i t y
9 r2 = 2*r1 // F i n a l r a d i u s o f l e n s
10 // Sample Problem 34 on page no . 120
11 printf(”\n # PROBLEM 34 # \n”)
12 printf(”\n Standard fo rmu la used \n D mˆ2 −D n ˆ2 =

4∗p∗ r ∗ lambda\n”)
13 dif2 = lambda2 *1e-2* dif1/lambda1 *1e-2 //

C a l c u l a t i o n o f d i f f e r e n c e between squa r e o f
d i amete r o f two s u c c e s s i v e r i n g s i n cm f o r
lambda2

14

15 dif3 = mu1/mu2 * dif1 // C a l c u l a t i o n o f d i f f e r e n c e
between squ a r e o f d i amete r o f two s u c c e s s i v e
r i n g s i n cm f o r mu2

16 dif4 = r2/r1 * dif1

17 printf(”\n For \n 1 . Wavelength = %e cm , D i f f e r e n c e
between squ a r e o f d i amete r o f two s u c c e s s i v e
r i n g s i s %f cmˆ2 \n 2 . R e f r a c t i v e index %f ,
D i f f e r e n c e between squ a r e o f d i amete r o f two
s u c c e s s i v e r i n g s i s %f cmˆ2 \n . ”,lambda1 ,dif2*1
e4 ,mu2 ,dif3)

18 printf(” \n 3 .On d o u b l i n g the rad iu s , D i f f e r e n c e
between squ a r e o f d i amete r o f two s u c c e s s i v e
r i n g s w i l l be %f cm ˆ 2 . ”,dif4)
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Chapter 3

Diffraction

Scilab code Exa 3.1 Calculation of angular and linear width of central maxima

1 clc

2

3 // Given tha t
4 lambda = 6000 // wave l ength o f l i g h t i n angstrom
5 e = 0.1 // Width o f s l i t i n mm
6 d = 1 // L i n e a r d i s t a n c e i n mm
7 // Sample Problem 1 on page no . 137
8 printf(”\n # PROBLEM 1 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
11 theta = asin(lambda *1e-10/(e*1e-3)) // C a l c u l a t i o n

o f a n g l e i n r a d i a n
12 ang_wdt = 2* theta // Angular width o f c e n t r a l maxima
13 y = d*ang_wdt // Tota l l i n e a r width o f c e n t r a l

maxima
14 printf(”\n Tota l Angular width o f c e n t r a l maxima i s

%erad \n Tota l l i n e a r width o f c e n t r a l maxima
%f cm . ”,ang_wdt ,y*100)
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Scilab code Exa 3.2 Calculation of wavelength of light

1 clc

2 // Given tha t
3 lambda = 6000 // wave l ength o f l i g h t i n angstrom
4 e = 0.14 // Width o f s l i t i n mm
5 y = 1.6 // S e p a r a t i o n between second dark bend and

c e n t e r i n cm
6 d = 2 // L i n e a r d i s t a n c e i n mm
7 // Sample Problem 2 on page no . 137
8 printf(”\n # PROBLEM 2 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
11 theta = asin(y*1e-2/d) // C a l c u l a t i o n o f a n g l e i n

r a d i a n
12 lambda = theta*e*1e-3/2 // C a l c u l a t i o n o f wave l ength
13 printf(”\n C a l c u l a t i o n o f wave l ength %d angstrom . ”,

lambda *1e+10)

Scilab code Exa 3.3 Calculation of width of slit

1 clc

2 // Given tha t
3 lambda = 5000 // wave l ength o f l i g h t i n angstrom
4 theta = 30 // C e n t r a l maximum spread out at on s i d e
5 // Sample Problem 3 on page no . 139
6 printf(”\n # PROBLEM 3 # \n”)
7 printf(” Standard fo rmu la used \n”)
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8 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
9 e = lambda *1e-10 / sin(theta*%pi /180) // C a l c u l a t i o n

o f width o f s l i t
10 printf(”\n Width o f s l i t i s %ecm . ”,e*1e+2)

Scilab code Exa 3.4 Calculation of wavelength of light

1 clc

2 // Given tha t
3 e = 0.2 // Width o f s l i t i n mm
4 y = 0.5 // S e p a r a t i o n between second dark bend and

c e n t e r i n cm
5 d = 2 // L i n e a r d i s t a n c e i n mm
6 // Sample Problem 4 on page no . 140
7 printf(”\n # PROBLEM 4 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)

10 theta = y*1e-2/2 // C a l c u l a t i o n o f a n g l e i n r a d i a n
11 lambda = theta*e*1e-3 // C a l c u l a t i o n o f wave l ength
12 printf(”\n C a l c u l a t i o n o f wave l ength %d angstrom . ”,

lambda *1e+10)

Scilab code Exa 3.6 Calculation of wavelengths of light

1 clc

2 // Given tha t
3 f = 100 // f o c a l l e n g t h o f l e n s i n cm
4 y = 0.05 // S e p a r a t i o n between second dark bend and

c e n t e r i n cm
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5 m = 4 // Order o f minima
6 n = 5 // Order o f minima
7 e = 0.5 // D i s t a n c e o f c e n t e r o f 5 th minima from

c e n t e r o f maxima i n cm
8 // Sample Problem 6 on page no . 141
9 printf(”\n # PROBLEM 6 # \n”)
10 printf(” Standard fo rmu la used \n”)
11 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
12 theta = y*1e-2/(f*1e-2) // C a l c u l a t i o n o f a n g l e i n

r a d i a n
13 lambda_1 = theta*e*1e-2/m // C a l c u l a t i o n o f

wave l ength 1
14 lambda_2 = lambda_1*m/n // C a l c u l a t i o n o f wave l ength

2
15 printf(”\n Wavelengths a r e %d and %d angestrom . ”,

lambda_1 *1e+10, lambda_2 *1e+10)

Scilab code Exa 3.7 Calculation of half angular width

1 clc

2

3 // Given tha t
4 lambda = 6000 // wave l ength o f l i g h t i n angstrom
5 e = 1.2e-4 // Width o f s l i t i n cm
6

7 // Sample Problem 7 on page no . 142
8 printf(”\n # PROBLEM 7 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
11 theta = asin(lambda *1e-10/(e*1e-2)) // C a l c u l a t i o n

o f a n g l e i n r a d i a n
12 ang_wdt = theta *180/ %pi // Angular width o f c e n t r a l

maxima
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13 printf(”\n Tota l Angular width o f c e n t r a l maxima i s
%d d e g r e e . ”,ceil(ang_wdt))

Scilab code Exa 3.8 Calculation of angle for first dark band and next bright band

1 clc

2 // Given tha t
3 lambda = 6000 // wave l ength o f l i g h t i n angstrom
4 e = 0.3 // Width o f s l i t i n mm
5 m = 1 // Order f o r f i r s t dark band
6 n = 3/2 // Order f o r f i r s t b r i g h t band
7 // Sample Problem 8 on page no . 143
8 printf(”\n # PROBLEM 8 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
11 theta_d = m*asin(lambda *1e-10/(e*1e-3)) //

C a l c u l a t i o n o f a n g l e i n r a d i a n
12 theta_b = n*asin(lambda *1e-10/(e*1e-3)) //

C a l c u l a t i o n o f a n g l e i n r a d i a n
13 printf(”\n F i r s t dark band i s formed at a n g l e %e rad

. \n F i r s t b r i g h t band i s formed at a n g l e %e rad .
”,theta_d ,theta_b)

Scilab code Exa 3.9 Calculation of distance for first dark band and next bright band

1 clc

2 // Given tha t
3 f = 50 // f o c a l l e n g t h o f l e n s i n cm
4 lambda = 5890 // Wavelength o f l i g h t i n angstrom
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5 e = 0.03 // Width o f s l i t i n cm
6 m = 1 // Order f o r f i r s t dark band
7 n = 3/2 // Order f o r f i r s t b r i g h t band
8 // Sample Problem 9 on page no . 143
9 printf(”\n # PROBLEM 9 # \n”)
10 printf(” Standard fo rmu la used \n”)
11 printf(” lambda = e ∗ s i n ( t h e t a ) \n”)
12

13 theta_d = m*asin(lambda *1e-10/(e*1e-3)) //
C a l c u l a t i o n o f a n g l e i n r a d i a n

14 theta_b = n*asin(lambda *1e-10/(e*1e-3)) //
C a l c u l a t i o n o f a n g l e i n r a d i a n

15 y_d = theta_d*f*1e-2 // C a l c u l a t i o n o f l i n e a r
d i s t a n c e o f f i r s t dark band from c e n t e r i n m

16 y_b = theta_b*f*1e-2 // C a l c u l a t i o n o f l i n e a r
d i s t a n c e o f f i r s t dark band from c e n t e r i n m

17 printf(”\n L i n e a r d i s t a n c e o f f i r s t dark band from
c e n t e r i s %f cm \n L i n e a r d i s t a n c e o f next b r i g h t
band i s %f cm”,y_d*10,y_b *10)

Scilab code Exa 3.10 Calculation of wavelength of light and missing wavelengths

1 clc

2

3 // Given tha t
4 d = 0.4 // s e p a r a t i o n between s l i t s i n mm
5 e = 0.08 // width o f s l i t i n mm
6 D = 170 // S e p a r a t i o n between s c r e e n and s o u r c e i n

cm
7 Beta = 0.25 // Fr inge width i n cm
8

9 // Sample Problem 10 on page no . 155
10 printf(”\n # PROBLEM 10 # \n”)
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11 printf(” Standard fo rmu la used \n”)
12 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
13 lambda = Beta*1e-2*d*1e-3/(d*1e-2) // C a l c u l a t i o n o f

wave l ength
14 ratio = (e+d)/e

15 printf(”\n Mi s s i ng o r d e r w i l l be %d∗n , where n i s a
n a t u r a l number . ”,ratio)

Scilab code Exa 3.11 Calculation of wavelength of light

1 clc

2

3 // Given tha t
4 n = 2 // o r d e r
5 N = 5000 // no . o f l i n e s per cm
6 theta = 30 // a n g l e o f d e v i a t i o n i n d e g r e e
7 // Sample Problem 11 on page no . 155
8 printf(”\n # PROBLEM 11 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 lambda= sin(theta*%pi /180) /(n*N*1e2)

12 printf(”\n Wavelength o f s p e c t r a l l i n e s i s %d
angstrom . ”,ceil(lambda *1e10))

Scilab code Exa 3.12 Calculation of difference in deviation in first and third order spectra

1 clc

2 // Given tha t
3 lambda= 5000 // wave l ength o f l i g h t i n angstrom
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4 n1 = 1 // o r d e r
5 n3 = 3 // o r d e r
6 N = 6000 // no . o f l i n e s per cm
7 // Sample Problem 12 on page no . 156
8 printf(”\n # PROBLEM 12 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 theta_1 = 180/ %pi*asin(n1*lambda *1e-8*N) //

D e v i a t i o n o f f i r s t o r d e r s p e c t r a
12 theta_3 = 180/ %pi*asin(n3*lambda *1e-8*N) //

D e v i a t i o n o f t h i r d o r d e r s p e c t r a
13 theta_dif = theta_3 - theta_1 // D i f f e r e n c e i n

d e v i a t i o n o f f i r s t and t h i r d o r d e r s p e c t r a
14 printf(”\n D i f f e r e n c e i n d e v i a t i o n o f 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 %f d e g r e e . ”,theta_dif)

Scilab code Exa 3.13 Calculation of number of visible orders

1 clc

2 // Given tha t
3 lambda= 5000 // wave l ength o f l i g h t i n angstrom
4 theta = 90 // f o r maximum o r d e r
5 X = 2620 // no . o f l i n e s per i n ch
6 // Sample Problem 13 on page no . 156
7 printf(”\n # PROBLEM 13 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)

10 N = X/2.54 // no . o f l i n e s per cm
11 n= sin(theta*%pi /180) /(N*lambda *1e-8) // o r d e r

c a l c u l a t i o n
12 printf(”\n Number o f o r d e r s v i s i b l e i s %d . ”,n)
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Scilab code Exa 3.14 Calculation of order numbers for visible spectrum

1 clc

2 // Given tha t
3 N = 4000 // Grat ing l i n e s per cm
4 theta = 90 // f o r maximum o r d e r
5 lambda_min = 4000 // minimum wave l ength o f l i g h t i n

angstrom
6 lambda_max = 7500 // maximum wave l ength o f l i g h t i n

angstrom
7 // Sample Problem 14 on page no . 157
8 printf(”\n # PROBLEM 14 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” lambda / d lambda = n∗N \n”)
11 n_max= sin(theta*%pi /180)/(N*lambda_min *1e-8) //

minimum o r d e r ob s e rved
12 n_min= sin(theta*%pi /180)/(N*lambda_max *1e-8) //

maximum o r d e r ob s e rved
13 printf(” V i s i b l e o r d e r s a r e form %d to %d . ”,n_min ,

n_max)

Scilab code Exa 3.15 Calculation of number of lines per centimeter

1 clc

2 // Given tha t
3 lambda_1 = 6000 // wave l ength o f l i g h t i n angstrom
4 lambda_2 = 4500 // wave l ength o f l i g h t i n angstrom
5 theta = 30 // Angle i n d e g r e e
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6

7 // Sample Problem 15 on page no . 158
8 printf(”\n # PROBLEM 15 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 n = lambda_2 /(lambda_1 -lambda_2) // o r d e r

c a l c u l a t i o n
12 e_d = n*lambda_1 *1e-8/sin(theta*%pi /180)

13 N = 1/e_d // Number o f l i n e s per cm
14 printf(” \n Number o f l i n e s per cm i s %d. \ n”,N )

Scilab code Exa 3.17 Calculation of angle of diffraction for maximum intensity in first order

1 clc

2 // Given tha t
3 lambda = 5000 // mean wave l ength i n angstrom
4 n_tot = 15000 // t o t a l number o f l i n e s
5 l = 3 // l e n g t h i n cm
6 n = 1 // o r d e r
7 // Sample Problem 17 on page no . 160
8 printf(”\n # PROBLEM 17 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 e_d = l/n_tot

12 theta = 180/ %pi*asin(n*lambda *1e-8/e_d) // Angle 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 f i r s t o r d e r

13 printf(”\n Angle 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 f i r s t o r d e r \ n i s %f d e g r e e . ”,theta)
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Scilab code Exa 3.18 Calculation of number of lines per centimeter in a grating

1 clc

2 // Given tha t
3 lambda = 5000 // mean wave l ength i n angstrom
4 n = 2 // o r d e r
5 N = 5000 // Grat ing l i n e s per cm
6 theta = 30 // Angle i n d e g r e e
7

8 // Sample Problem 18 on page no . 160
9 printf(”\n # PROBLEM 18 # \n”)

10 printf(” Standard fo rmu la used \n”)
11 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
12 e_d = n*lambda *1e-8/sin(theta*%pi /180)

13 N = 1/e_d // number o f l i n e s per u n i t l e n g t h
14 printf(”\n Number o f l i n e s per u n i t c e n t i m e t e r i s %d

l i n e s /cm . ”,ceil(N))

Scilab code Exa 3.19 Calculation for the overlapping of spectral lines

1 clc

2

3 // Given tha t
4 lambda_1 = 5890 // wave l ength o f l i g h t i n angstrom
5 m = 5 // o r d e r
6 n = 4 // o r d e r
7

8 // Sample Problem 19 on page no . 161
9 printf(”\n # PROBLEM 19 # \n”)

10 printf(” Standard fo rmu la used \n”)
11 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
12 lambda_2 = n*lambda_1 /5

13 printf(” \n The wave l ength o f %dth o r d e r spectrum i s
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%d angstrom . \ n”,m,lambda_2 )

Scilab code Exa 3.20 Calculation of grating element

1 clc

2 // Given tha t
3 lambda_1 = 6000 // wave l ength o f l i g h t i n angstrom
4 lambda_2 = 4800 // wave l ength o f l i g h t i n angstrom
5 theta = asin (0.75) // Angle o f d i f f r a c t i o n
6

7 // Sample Problem 20 on page no . 165
8 printf(”\n # PROBLEM 20 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 n = lambda_2 /(lambda_1 -lambda_2) // o r d e r

c a l c u l a t i o n
12 e_d = (n+1)*lambda_2 *1e-8/ sin(theta) // Grat ing

Element
13 printf(” \n Grat ing Element i s %e cm . \ n”,e_d )

Scilab code Exa 3.21 Calculation of angle of diffraction

1 clc

2 // Given tha t
3 lambda = 6000 // wave l ength o f l i g h t i n angstrom
4 N = 200 // Grat ing e l ement
5 n = 3 // o r d e r
6 d = 0.025 // d iamete r o f w i r e i n mm
7 // Sample Problem 21 on page no . 165
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8 printf(”\n # PROBLEM 21 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” n∗ lambda= s i n ( t h e t a ) /N \n”)
11 theta = 180/ %pi*asin(N*n*lambda *1e-8)

12 theta_deg = floor(theta)

13 theta_min = (theta - theta_deg)*60 // Angle o f
d i f f r a c t i o n

14 e = 1/N - d*1e-1 // width o f s l i t
15 ratio = 1/(N*e)

16 m = 1

17 n1 = ratio*m

18 printf(” \n Angle 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 i s %d d e g r e e and %f minute . \ n”,theta_deg
, theta_min )

19 printf(”\n For n = %d, m = 1 i s c o n s i d e r e d \n
because the h i g h e r v a l u e o f m r e s u l t s the o r d e r \
no f abs en t spectrum more than g i v e n o r d e r %d . ”,n1
,n)

Scilab code Exa 3.22 Calculation for the difference between two wavelengths

1 clc

2 // Given tha t
3 lambda = 5000 // wave l ength o f l i g h t i n angstrom
4 theta = 30 // a n g l e i n d e g r e e
5 d_theta = 0.01 // a n g u l a r s e p a r a t i o n i n r a d i a n
6 // Sample Problem 22 on page no . 165
7 printf(”\n # PROBLEM 22 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” d t h e t a / d lambda = n /( e+d ) ∗ co s ( t h e t a ) \n”

)

10 d_lambda = lambda*cotg(theta*%pi /180)*d_theta

11 printf(”\n D i f f e r e n c e i n two wave l eng th s i s %f
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angstrom . ”,d_lambda)

Scilab code Exa 3.23 Calculation of dispersive power of grating

1 clc

2

3 // Given tha t
4 N = 4000 // Grat ing l i n e s per cm
5 n = 2 // o r d e r
6 lambda = 5000 // wave l ength o f l i g h t i n angstrom
7

8 // Sample Problem 23 on page no . 165
9 printf(”\n # PROBLEM 23 # \n”)

10 printf(” Standard fo rmu la used \n”)
11 printf(” d t h e t a / d lambda = n /( e+d ) ∗ co s ( t h e t a ) \n”

)

12 theta = asin(n*lambda *1e-8*N) // C a l c u l a t i o n o f
a n g l e i n r a d i a n

13 ratio = n*N/(cos(theta)) // where r a t i o = d t h e t a /
d lambda

14 printf(” D i s p e r s i v e power o f g r a t i n g i s %d . ”,ratio)

Scilab code Exa 3.24 Determination of observed orders due to grating

1 clc

2 // Given tha t
3 N = 4000 // Grat ing l i n e s per cm
4 theta = 90 // f o r maximum o r d e r
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5 lambda_min = 5000 // minimum wave l ength o f l i g h t i n
angestrom

6 lambda_max = 7500 // maximum wave l ength o f l i g h t i n
angestrom

7 // Sample Problem 24 on page no . 165
8 printf(”\n # PROBLEM 24 # \n”)
9 printf(” Standard fo rmu la used \n”)
10 printf(” lambda / d lambda = n∗N \n”)
11 n_max= sin(theta*%pi /180)/(N*lambda_min *1e-8) //

minimum o r d e r ob s e rved
12 n_min= sin(theta*%pi /180)/(N*lambda_max *1e-8) //

maximum o r d e r ob s e rved
13

14

15 printf(” V i s i b l e o r d e r s a r e form %d to %d . ”,n_min ,
n_max)

Scilab code Exa 3.25 Calculation for the difference between two wavelengths

1 clc

2 // Given tha t
3 lambda = 5893 // mean wave l ength i n angstrom
4 n = 2 // o r d e r
5 N = 5000 // Grat ing l i n e s per cm
6 theta = 2.5 // S e p a r a t i o n i n second
7

8 // Sample Problem 25 on page no . 166
9 printf(”\n # PROBLEM 25 # \n”)

10 d_theta = %pi /180* theta /60 // Angle i n r a d i a n
11 d_lambda = d_theta*sqrt ((1/(n*N)^2) -(lambda *1e-8)^2)

// D i f f e r e n c e i n wave l eng th s
12 printf(” D i f f e r e n c e i n wave l eng th s i s %f angstrom . ”,

d_lambda *1e8)
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Scilab code Exa 3.26 Calculation of aperture of objective of telescope

1 clc

2 // Given tha t
3 theta = 4.88e-6 // S e p a r a t i o n between two s t a r s i n

r a d i a n
4 lambda = 6000 // wave l ength o f l i g h t i n angstrom
5 // Sample Problem 26 on page no . 172
6 printf(”\n # PROBLEM 26 # \n”)
7 printf(” Standard fo rmu la used \n”)
8 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
9 a = 1.22* lambda *1e -10/( theta) // c a l c u l a t i o n o f

a p e r t u r e o f o b j e c t i v e
10 printf(”\n Aperture o f o b j e c t i v e i s %d cm . ” ,(a*100))

Scilab code Exa 3.27 Calculation for the separation between two points on moon

1 clc

2 // Given tha t
3 a = 500 // Aperture o f t e l e s c o p e i n cm
4 lambda = 5500 // wave l ength o f l i g h t i n angstrom
5 R = 3.8e5 // D i s t a n c e o f moon i n km
6 // Sample Problem 27 on page no . 172
7 printf(”\n # PROBLEM 27 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)

10 theta = 1.22* lambda *1e-10/(a*1e-2) // c a l c u l a t i o n
o f a n g l e i n r a d i a n s
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11 x = R*1e3*theta // C a l c u l a t i o n s e p a r a t i o n o f two
p o i n t s i n m

12 printf(”\n S e p a r a t i o n o f two p o i n t s i s %fm . ”,x)

Scilab code Exa 3.28 Calculation of aperture of object

1 clc

2 // Given tha t
3 S = 5.55e-7 // s e p a r a t i o n between o b j e c t s
4 lambda = 5461 // wave l ength o f l i g h t i n angstrom
5

6 // Sample Problem 28 on page no . 173
7 printf(”\n # PROBLEM 28 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” S = 1 . 2 2∗ lambda /(2∗NA) \n”)

10 NA = 1.22* lambda *1e -10/(2*S) // C a l c u l a t i o n o f
n u m er i c a l a p e r t u r e

11 printf(”\n Numer ica l a p e r t u r e i s %f . ”,NA)

Scilab code Exa 3.29 Calculation of resolving power of a microscope

1 clc

2 // Given tha t
3 NA = 0.12 // Numer ica l a p e r t u r e
4 lambda = 6e-5 // wave l ength o f l i g h t i n cm
5

6 // Sample Problem 29 on page no . 173
7 printf(”\n # PROBLEM 29 # \n”)
8 printf(” Standard fo rmu la used \n”)
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9 printf(” RP = 2∗NA/ lambda \n”)
10 RP = 2*NA/( lambda) // R e s o l v i n g power f o r non s e l f

luminous o b j e c t s
11 printf(”\n Maximum r e s o l u t i o n power i s %d . ”,ceil(RP)

)

Scilab code Exa 3.30 Calculation of maximum resolving power

1 clc

2 // Given tha t
3 N = 40000 // Tota l number o f l i n e s on g r a t i n g
4 lambda = 5000 // wave l ength o f l i g h t i n angstrom
5 e_d = 12.5e-5 // S e p a r a t i o n between c e n t e r s o f s l i t s

i n cm
6 // Sample Problem 30 on page no . 173
7 printf(”\n # PROBLEM 30 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” n = e d / lambda \n”)
10 n = e_d*1e-2/( lambda *1e-10) // Maximum p o s s i b l e

o r d e r c a l c u l a t i o n
11 P_res = floor(n)*N // Maximum r e s o l u t i o n power
12 printf(”\nMaximum r e s o l u t i o n power i s %d . ”,P_res)

Scilab code Exa 3.31 Calculation of minimum number of lines required

1 clc

2 // Given tha t
3 lambda_1 = 5890 // wave l ength o f l i g h t i n angstrom
4 lambda_2 = 5896 // wave l ength o f l i g h t i n angstrom
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5 n = 2 // o r d e r
6 // Sample Problem 31 on page no . 174
7 printf(”\n # PROBLEM 31 # \n”)
8 printf(” Standard fo rmu la used \n”)
9 printf(” RP = n∗N \n”)
10 d_lambda = lambda_2 -lambda_1 // D i f f e r e n c e between

wave l eng th s
11 lambda = (lambda_1+lambda_2)/2 // Average wave l ength
12 N = lambda /(n*d_lambda) // Number o f l i n e s i n

g r a t i n g
13 printf(”\nMinimum number o f g r a t i n g r e q u i r e d to

r e s o l v e wave l eng th s i s %d”,N)

Scilab code Exa 3.32 Determining the ability of telescope

1 clc

2 // Given tha t
3 f = 4 // Foca 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 m
4 d = 80 // D i s t a n c e o f window i n m
5 l = 2 // S e p a r a t i o n between w i r e s o f mesh i n cm
6 a = 3 // Diameter o f l e n s o f t e l e s c o p e i n cm
7 lambda = 5500 // wave l ength o f l i g h t i n angstrom
8

9 // Sample Problem 32 on page no . 174
10 printf(”\n # PROBLEM 32 # \n”)
11 printf(” Standard fo rmu la used \n”)
12 printf(” t h e t a = 1 . 2 2∗ lambda /a \n\n”)
13 theta = 1.22* lambda *1e-10/(a*1e-2) // Angle which

can be r e s o l v e d
14 alpha = (l*1e-2/d) // Angle p r o j e c t e d by w i r e mesh
15 if (theta <alpha) then

16 printf(”As t h e t a = %e d e g r e e i s s m a l l e r than
a lpha = %e d e g r e e \n so t e l e s c o p e w i l l be a b l e

69



to o b s e r v e w i r e mesh”,theta ,alpha)
17 else

18 printf(”As t h e t a = %e d e g r e e i s g r e a t e r than
a lpha = %e d e g r e e so t e l e s c o p e w i l l not be
a b l e to o b s e r v e w i r e mesh”,theta ,alpha)

19 end

20 // a lpha i s 2 . 2 5 e−4 d e g r e e i n book

Scilab code Exa 3.33 Calculation of smallest angle between two stars

1 clc

2 // Given tha t
3 f = 4 // Foca 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 m
4 d = 100 // Diameter o f l e n s o f t e l e s c o p e i n in ch
5 lambda = 5000 // mean wave l ength o f l i g h t i n

angstrom
6

7 // Sample Problem 33 on page no . 175
8 printf(”\n # PROBLEM 33 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
11 a = d*2.54/100 // Diameter o f l e n s o f t e l e s c o p e i n

meter
12 theta = 1.22* lambda *1e-10/a // C a l c u l a t i o n o f a n g l e
13 printf(”\n S m a l l e s t a n g l e between two s t a r s i s %e

rad . ”,theta)

Scilab code Exa 3.34 Calculation of distance between centers of two stars which are just resolved
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1 clc

2 // Given tha t
3 f = 4 // Foca 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 m
4 a = 0.01 // Diameter o f l e n s o f t e l e s c o p e i n m
5 lambda = 5500 // wave l ength o f l i g h t i n angstrom
6

7 // Sample Problem 34 on page no . 175
8 printf(”\n # PROBLEM 34 # \n”)
9 printf(” Standard fo rmu la used \n”)

10 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
11 theta = 1.22* lambda *1e-10/(a)

12 x = f*theta // S e p a r a t i o n between c e n t e r o f images
i n cm

13 printf(”\n S e p a r a t i o n between c e n t e r o f images i s %e
cm . ”,x*100)

Scilab code Exa 3.35 Calculation for the required objective for telescope

1 clc

2 // Given tha t
3 lambda = 5000 // wave l ength o f l i g h t i n angstrom
4 theta = 1e-3 // S e p a r a t i o n between s t a r s i n d e g r e e
5 // Sample Problem 35 on page no . 175
6 printf(”\n # PROBLEM 35 # \n”)
7 printf(” Standard fo rmu la used \n”)
8 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
9 a = 1.22* lambda *1e -10/( theta*%pi /180) // C a l c u l a t i o n

o f d i amete r o f t e l e s c o p e
10 printf(”\n Diameter o f t e l e s c o p e i s %f cm . ”,a*100)

71



Scilab code Exa 3.36 Calculation of limit of resolution

1 clc

2 // Given tha t
3 lambda = 5890 // wave l ength o f l i g h t i n angstrom
4 a = 1 // Diameter o f a p e r t u r e i n cm
5 // Sample Problem 36 on page no . 176
6 printf(”\n # PROBLEM 36 # \n”)
7 printf(” Standard fo rmu la used \n”)
8 printf(” t h e t a = 1 . 2 2∗ lambda /a \n”)
9 theta = 1.22* lambda *1e-10/(a*1e-2) // C a l c u l a t i o n o f

r e s o l v i n g l i m i t o f t e l e s c o p e
10 printf(”\n R e s o l v i n g l i m i t o f t e l e s c o p e i s %e rad . ”,

theta)

Scilab code Exa 3.37 Calculation of resolving power of grating and smallest wavelength difference

1 clc

2 // Given tha t
3 N = 15000 // Grat ing l i n e s per i n ch
4 w = 10 // Width i n cm
5 n = 2 // Order
6 m =3 // Order
7 lambda = 6000 // wave l ength o f l i g h t i n angstrom
8 // Sample Problem 37 on page no . 176
9 printf(”\n # PROBLEM 37 # \n”)

10 printf(” Standard fo rmu la used \n”)
11 printf(” lambda / d lambda = n∗N \n”)
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12 P_res = n*N // r e s o l v i n g power i n nth o r d e r
13 d_lambda = lambda/P_res // R e s o l v i n g power o f

g r a t i n g
14 printf(” R e s o l v i n g power i n 2nd o r d e r i s %e \n

S m a l l e s t wave l ength tha t can be r e s o l v e d i s %d
Angstrom . ”,P_res ,d_lambda *100)

Scilab code Exa 3.38 Estimation of resolving limit of microscope

1 clc

2 // Given tha t
3 lambda = 5500 // wave l ength o f l i g h t i n angstrom
4 theta = 30 // Semi a n g l e o f cone i n d e g r e e
5 // Sample Problem 38 on page no . 138
6 printf(”\n # PROBLEM 38 # \n”)
7 printf(” Standard fo rmu la used \n”)
8 printf(” S = 1 . 2 2∗ lambda /(2∗ s i n ( t h e t a ) ) \n”)
9 S = 1.22* lambda *1e -10/(2* sin(theta*%pi /180)) //

C a l c u l a t i o n o f r e s o l v i n g l i m i t o f m i c r o s cope
10 printf(”\n 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 %e cm . ”,

S*1e2)

Scilab code Exa 3.39 Calculation of resolving power in second order and Estimation of smallest wavelength that can be resolved in third order

1 clc

2 // Given tha t
3 N = 6000 // Grat ing l i n e s per cm
4 w = 10 // Width i n cm
5 n = 2 // Order
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6 m =3 // Order
7 lambda = 6000 // wave l ength o f l i g h t i n angstrom
8 // Sample Problem 39 on page no . 177
9 printf(”\n # PROBLEM 39 # \n”)
10 printf(” Standard fo rmu la used \n”)
11 printf(” lambda / d lambda = n∗N \n”)
12 n_tot = w*N // Tota l number o f g r a t i n g
13 P_res = n*n_tot // r e s o l v i n g power i n nth o r d e r
14 d_lambda = lambda /(m*n_tot) // R e s o l v i n g power o f

g r a t i n g
15 printf(” R e s o l v i n g power i n 2nd o r d e r i s %e \n

S m a l l e s t wave l ength tha t can be r e s o l v e d i s %f
Angstrom ”,P_res ,d_lambda)
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Chapter 4

POLARISATION

Scilab code Exa 4.1 Calculation of angle of polarization

1 clc

2 // Given tha t
3 theta = 45 // C r i t i c a l a n g l e o f l i g h t i n a s u b s t a n c e

i n d e g r e e
4 // Sample Problem 1 on page no . 213
5 printf(”\n # PROBLEM 1 # \n”)
6 mu = sin (45* %pi /180) // R e f r a c t i v e index o f medium
7 Ip = atan(mu) * (180 / %pi) // by Brewster ’ s law
8 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
9 printf(”\n Brewste r Angle = %f d e g r e e ”,Ip)

Scilab code Exa 4.2 Calculation of angle of refraction and refractive index of water

1 clc

2 // Given tha t
3 theta_p = 53 // P o l a r i z i n g a n g l e o f l i g h t i n a

s u b s t a n c e i n d e g r e e
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4 // Sample Problem 2 on page no . 213
5 printf(”\n # PROBLEM 2 # \n”)
6 theta_r = 90- theta_p // Angle o f r e f r a c t i o n
7 mu = tan(theta_p*%pi /180) // by Brewster ’ s law
8 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
9 printf(”\n Angle o f r e f r a c t i o n i s %ddegree . \n

R e f r a c t i v e index o f m a t e r i a l i s %f . ”,theta_r ,mu)

Scilab code Exa 4.3 Calculation of angle of polarization of water

1 clc

2 // Given tha t
3 mu = 1.33 // r e f r a c t i v e index o f water
4 // Sample Problem 3 on page no . 214
5 printf(”\n # PROBLEM 3 # \n”)
6 p = atan(mu)*180/ %pi // P o l a r i z a t i o n a n g l e
7 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
8 printf(”\n P o l a r i z a t i o n a n g l e o f water i s %d d e g r e e ”

,p)

Scilab code Exa 4.4 Analysis of polarization angle

1 clc

2 // Given tha t
3 mu_w = 1.33 // r e f r a c t i v e index o f water
4 mu_g = 1.54 // r e f r a c t i v e index o f g l a s s
5 // Sample Problem 4 on page no . 3 . 2 4
6 printf(”\n # PROBLEM 4 # \n”)
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7 Ip_1 = atan(mu_g / mu_w) * (180 / %pi)// c a l c u l a t i o n
f o r p o l a r i z i n g a n g l e f o r water

8 Ip_2 = atan(mu_w / mu_g) * (180 / %pi) //
c a l c u l a t i o n f o r p o l a r i z i n g a n g l e f o r g l a s s

9 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
10 printf(”\n P o l a r i z i n g a n g l e f o r water to g l a s s = %f

degree , \ n P o l a r i z i n g a n g l e f o r g l a s s to water =
%f d e g r e e ”,Ip_1 ,Ip_2)

Scilab code Exa 4.5 Calculation of refractive index of glass

1 clc

2 // Given tha t
3 theta_p = 58.6 // P o l a r i z i n g a n g l e o f l i g h t i n g l a s s

p l a t e i n d e g r e e
4 // Sample Problem 5 on page no . 214
5 printf(”\n # PROBLEM 5 # \n”)
6 mu = tan(theta_p*%pi /180) // by Brewster ’ s law
7 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
8 printf(” \n R e f r a c t i v e index o f m a t e r i a l i s %f . ”,mu)

Scilab code Exa 4.6 Calculation of refractive index of glass

1 clc

2 // Given tha t
3 theta_p = 51 // P o l a r i z i n g a n g l e o f l i g h t i n g l a s s

p l a t e i n d e g r e e
4 // Sample Problem 6 on page no . 214
5 printf(”\n # PROBLEM 6 # \n”)
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6 mu = tan(theta_p*%pi /180) // by Brewster ’ s law
7 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
8 printf(” \n R e f r a c t i v e index o f m a t e r i a l i s %f . ”,mu)

Scilab code Exa 4.7 Calculation of polarization angle

1 clc

2 // Given tha t
3 theta_c =45 // C r i t i c a l a n g l e o f l i g h t i n a

s u b s t a n c e i n d e g r e e
4 // Sample Problem 7 on page no . 215
5 printf(”\n # PROBLEM 7 # \n”)
6 mu = sin(theta_c*%pi /180) // by Brewster ’ s law
7 p = atan(mu)*180/ %pi // P o l a r i z a t i o n a n g l e o f l i g h t

i n a s u b s t a n c e i n d e g r e e
8 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
9 printf(” \n P o l a r i z a t i o n a n g l e o f m a t e r i a l i s %f

d e g r e e . ”,p)

Scilab code Exa 4.8 Calculation of angle of refraction

1 clc

2 // Given tha t
3 mu_g = 1.55 // r e f r a c t i v e index o f g l a s s
4 // Sample Problem 8 on page no . 215
5 printf(”\n # PROBLEM 8 # \n”)
6 Ip = atan(mu_g) * (180 / %pi)// c a l c u l a t i o n f o r

p o l a r i z i n g a n g l e f o r g l a s s
7 I_r = 90 - Ip // Angle o f r e f r a c t i o n
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8 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
9 printf(”\n P o l a r i z i n g a n g l e f o r g l a s s i s %d d e g r e e . \

n Cor r e spond ing a n g l e o f r e f r a c t i o n i s %d d e g r e e .
”,Ip ,ceil(I_r))

Scilab code Exa 4.9 Calculation of angle of refraction and refractive index of liquid

1 clc

2 // Given tha t
3 Ip = 53 // Angle o f p o l a r i z a t i o n o f l i g h t
4 // Sample Problem 9 on page no . 216
5 printf(”\n # PROBLEM 9 # \n”)
6 I_r = 90 - Ip // Angle o f r e f r a c t i o n
7 mu = tan(Ip*%pi /180) // R e f r a c t i v e index o f water
8 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
9 printf(”\nAngle o f r e f r a c t i o n i s %d d e g r e e . \n

R e f r a c t i v e index o f m a t e r i a l i s %f”,I_r ,mu)

Scilab code Exa 4.10 Calculation of velocities of ordinary and extra ordinary rays

1 clc

2

3 // Given tha t
4 mu_o = 1.658 // r e f r a c t i v e index o f m a t e r i a l f o r

o r d i n a r y ray
5 mu_e = 1.486 // r e f r a c t i v e index o f m a t e r i a l f o r

e x t r a o r d i n a r y ray
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 // Sample Problem 10 on page no . 216
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8 printf(”\n # PROBLEM 10 # \n”)
9 v_o = c/mu_o // v e l o c i t y o f o r d i n a r y ray
10 v_e = c/mu_e // v e l o c i t y o f e x t r a o r d i n a r y ray
11 printf(” Standard fo rmu la used \n mu=tan ( Ip ) \n”)
12 printf(”\n V e l o c i t y o f o r d i n a r y ray i s %e m/ s e c \n

V e l o c i t y o f e x t r a o r d i n a r y ray i s %e m/ s e c ”,v_o ,
v_e)

Scilab code Exa 4.11 Comparison of intensities of ordinary and extra ordinary rays

1 clc

2 // Given tha t
3 k = 1 // c o n s t a n t
4 lambda = 6000 // wave l ength o f l i g h t i n angstrom
5 mu_o = 1.5442 // r e f r a c t i v e index o f m a t e r i a l f o r

o r d i n a r y ray
6 mu_e = 1.5532 // r e f r a c t i v e index o f m a t e r i a l f o r

e x t r a o r d i n a r y ray
7 theta = 30 // Angle o f i n c i d e n c e i n d e g r e e
8 // Sample Problem 11 on page no . 216
9 printf(”\n # PROBLEM 11 # \n”)

10 I_e = k * (cos(theta*%pi /180))^2 // 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

11 I_o = k * (sin(theta*%pi /180))^2 // i n t e n s i t y o f
o r d i n a r y ray

12 R = I_e/I_o // r a t i o o f i n t e n s i t i e s
13 printf(” Standard fo rmu la used \n I = Aˆ2∗ co s ˆ2( t h e t a

) \n”)
14 printf(”\n Rat io o f i n t e n s i t i e s i s %d : 1 . ”,R)
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Scilab code Exa 4.12 Calculation of percentage of passed light

1 clc

2 // Given tha t
3 I = 1 // I n i t i a l i n t e n s i t y
4 I_o = I/2 // I n t e n s i t y a f t e r one r e f l e c t i o n
5 lambda = 6000 // wave l ength o f l i g h t i n angstrom
6 mu_o = 1.5442 // r e f r a c t i v e index o f m a t e r i a l f o r

o r d i n a r y ray
7 mu_e = 1.5532 // r e f r a c t i v e index o f m a t e r i a l f o r

e x t r a o r d i n a r y ray
8 theta = 30 // Angle o f between p o l a r o i d s i n

d e g r e e
9 // Sample Problem 12 on page no . 217

10 printf(”\n # PROBLEM 12 # \n”)
11 I_theta = I_o * (cos(theta*%pi /180))^2 // 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
12 I_per = I_theta *100/ I // Pe r c en tage o f i n c i d e n t

u n p o l a r i z e d l i g h t ray p a s s i n g through second
p o l a r o i d

13 printf(” Standard fo rmu la used \n I = Aˆ2∗ co s ˆ2(
t h e a t a ) \n”)

14 printf(”\n Per c en tage o f i n c i d e n t u n p o l a r i s e d l i g h t
ray p a s s i n g \n through second p o l a r o i d i s %f . ”,
I_per)

Scilab code Exa 4.13 Calculation of rotation of prism required
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1 clc

2 // Given tha t
3 I = 1 // I n i t i a l i n t e n s i t y a f t e r p o l a r i z a t i o n
4 I_theta = I - I/4 // I n i t i a l i n t e n s i t y a f t e r

p o l a r i z a t i o n on r o t a t i o n
5 // Sample Problem 13 on page no . 217
6 printf(”\n # PROBLEM 13 # \n”)
7 theta = acos(sqrt(I_theta/I))*180/ %pi // Angle o f

r o t a t i o n
8 printf(” Standard fo rmu la used \n I = Aˆ2∗ co s ˆ2(

t h e a t a ) \n”)
9 printf(”\n Angle o f r o t a t i o n r e q u i r e d i s %d d e g r e e . ”

,ceil(theta))

Scilab code Exa 4.14 Calculation of thickness of plate

1 clc

2 // Given tha t
3 lambda = 5.89e-7 // wave l ength o f l i g h t i n meter
4 mu_o = 1.658 // r e f r a c t i v e index f o r o r d i n a r y l i g h t
5 mu_e = 1.486 // r e f r a c t i v e index f o r e x t r a o r d i n a r y

l i g h t
6

7 // Sample Problem 14 on page no . 218
8 printf(”\n # PROBLEM 14 # \n”)
9 t = lambda / (4 * (mu_o - mu_e))

10 // c a l c u l a t i o n f o r t h i c k n e s s o f p l a t e o f q ua r t z
11 printf(”\n Standard fo rmu la used \n t = lambda / (4

∗ ( mu o − mu e ) ) ”)
12 printf(”\n Th i ckne s s o f p l a t e o f c a l c i t e i s %e meter

. ”,t)
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Scilab code Exa 4.15 Calculation of thickness of quarter plate

1 clc

2 // Given tha t
3 lambda = 5.89e-7 // wave l ength o f l i g h t i n meter
4 mu_o = 1.55 // r e f r a c t i v e index f o r o r d i n a r y l i g h t
5 mu_e = 1.54 // r e f r a c t i v e index f o r e x t r a o r d i n a r y

l i g h t
6

7 // Sample Problem 15 on page no . 218
8 printf(”\n # PROBLEM 15 # \n”)
9 t = lambda / (4 * (mu_o - mu_e))

10 // c a l c u l a t i o n f o r t h i c k n e s s o f p l a t e o f q ua r t z
11 printf(”\n Standard fo rmu la used \n t = lambda / (4

∗ ( mu o − mu e ) ) ”)
12 printf(”\n Th i ckne s s o f p l a t e o f c a l c i t e i s %e meter

. ”,t)

Scilab code Exa 4.16 Calculation of thickness of plate

1 clc

2 // Given tha t
3 lambda = 5e-7 // wave l ength o f l i g h t i n meter
4 mu_o = 1.5442 // r e f r a c t i v e index f o r o r d i n a r y l i g h t
5 mu_e = 1.5533 // r e f r a c t i v e index f o r e x t r a o r d i n a r y

l i g h t
6

7 // Sample Problem 16 on page no . 218
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8 printf(”\n # PROBLEM 16 # \n”)
9 t1 = lambda /(2*( mu_e - mu_o))

10 t3 = 3*t1

11 t5 = 5*t1

12 // c a l c u l a t i o n f o r t h i c k n e s s o f p l a t e o f q ua r t z
13 printf(”\n Standard fo rmu la used \n t = lambda / (4

∗ ( mu o − mu e ) ) ”)
14 printf(”\n Th i ckne s s o f p l a t e o f c a l c i t e i s \n %e

meter , \ n %e meter , \n %e meter and so on . . . . . ”,
t1 ,t3 ,t5)

Scilab code Exa 4.17 Calculation of difference in refractive indices

1 clc

2 // Given tha t
3 lambda = 5086 // Wavelength o f l i g h t
4 s = 29.73 // S p e c i f i c r o t a t i o n o f f l u i d i n deg /mm
5 // Sample Problem 17 on page no . 219
6 printf(”\n # PROBLEM 17 # \n”)
7 del_mu = lambda *1e-7*s/180 // C a l c u l a t i o n o f

d i f f e r e n c e s i n r e f r a c t i v e index
8 printf(”\n Standard fo rmu la used \n t h e t a = p i ∗d∗

del mu / lambda . \n”)
9 printf(”\n D i f f e r e n c e s i n r e f r a c t i v e i n d i c e s i s %e .

”,del_mu)

Scilab code Exa 4.18 Calculation of constants and thickness of plate

1 clc
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2 // Given tha t
3 lambda1 = 5000 // Wavelength o f l i g h t i n angstrom
4 theta1 = 30 // O p t i c a l r o t a t i o n f o r lambda1 i n

d e g r e e
5 lambda2 = 4000 // Wavelength o f l i g h t i n angstrom
6 theta2 = 50 // O p t i c a l r o t a t i o n f o r lambda2 i n

d e g r e e
7 t = 1 // Th i ckne s s o f p l a t e i n mm
8 theta_max = 90 // Angle between pr i sms f o r maximum

t r n s i t i o n i n d e g r e e
9 // Sample Problem 18 on page no . 219

10 printf(”\n # PROBLEM 18 # \n”)
11

12 printf(”\n Standard fo rmu la used \n t h e t a = a + b /(
lambda ) ˆ 2 . \n”)

13 b = (theta2 -theta1)*( lambda1 *1e-10* lambda2 *1e-10)

^2/(( lambda1 *1e-10)^2-( lambda2 *1e-10) ^2) //
C a l c u l a t i o n f o r c o n s t a n t b

14 a = theta1 -b/( lambda1 *1e-10)^2 // C a l c u l a t i o n o f
c o n s t a n t a

15

16 t_min = t* theta_max/theta1 // c a l c u l a t i o n o f
t h i c k n e s s o f m a t e r i a l f o r maximum t h i c k n e s s i n mm

17 printf(”\n Contents a r e as : \n a = %f deg /mm \n b =
%e deg /mm angestrom ˆ2 \n Th i ckne s s o f p l a t e

r e q u i r e d i s %dmm. ”,a,b*1e10^2,t_min)

Scilab code Exa 4.19 Calculation of rotation of plane of polarization

1 clc

2 // Given tha t
3 lambda = 7620 // Wavelength o f l i g h t i n angstrom
4 mu_r = 1.53914 // r e f r a c t i v e index o f qu a r t z f o r
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r i g h t handed c i r c u l a r l y p o l a r i z e d l i g h t
5 mu_l = 1.5392 // r e f r a c t i v e index o f qu a r t z f o r l e f t

handed c i r c u l a r l y p o l a r i z e d l i g h t
6 t = 0.5 // t h i c k n e s s o f p l a t e i n mm
7 // Sample Problem 19 on page no . 220
8 printf(”\n # PROBLEM 19 # \n”)
9 theta = %pi*t*(mu_l -mu_r)/( lambda *1e-7) *180/ %pi //

Rota t i on o f p l ane o f p o l a r i z a t i o n
10 printf(”\n Standard fo rmu la used \n t h e t a = p i ∗ t ∗ (

mu l−mu r ) /( lambda ) . \n”)
11 printf(”\n Rota t i on o f p l ane o f p o l a r i z a t i o n i s %f

d e g r e e . ”,theta)

Scilab code Exa 4.20 Calculation of strength of solution

1 clc

2 // Given tha t
3 theta = 13 // r o t a t i o n o f p l ane o f p o l a r i z a t i o n i n

d e g r e e
4 s = 65 // s p e c i f i c r o t a t i o n o f suga r s o l u t i o n i n

d e g r e e per d e c i m e t e r per u n i t c o n c e n t r a t i o n
5 l = 2 // l e n g t h o f P o l a r i meter i n d e c i m e t e r
6 // Sample Problem 20 on page no . 221
7 printf(”\n # PROBLEM 20 # \n”)
8 c = theta / (s * l) // c a l c u l a t i o n f o r c o n c e n t r a t i o n

o f suga r s o l u t i o n
9 printf(”\n Standard fo rmu la used \n c = t h e t a / ( s ∗

l ) . \n”)
10 printf(”\n C o n c e n t r a t i o n o f suga r s o l u t i o n = %f gm/

cc or %d p e r c e n t . ”,c,c*100)
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Scilab code Exa 4.21 Calculation of specific rotation of solution

1 clc

2 // Given tha t
3 theta = 26.4 // r o t a t i o n o f p l ane o f p o l a r i z a t i o n i n

d e g r e e
4 c = 0.2 // C o n c e n t r a t i o n o f suga r s o l u t i o n i n g/cmˆ3
5 l = 2 // l e n g t h o f P o l a r i meter i n d e c i m e t e r
6 // Sample Problem 21 on page no . 221
7 printf(”\n # PROBLEM 21 # \n”)
8 s = theta /(c*l) // S p e c i f i c r o t a t i o n o f suga r

s o l u t i o n
9 printf(”\n Standard fo rmu la used \n c = t h e t a / ( s ∗

l ) . \n”)
10 printf(”\n S p e c i f i c r o t a t i o n o f suga r s o l u t i o n i s %d

p e r c e n t . ”,ceil(s))

Scilab code Exa 4.22 Calculation of differences in indices

1 clc

2 // Given tha t
3 lambda = 5086 // Wavelength o f l i g h t i n angstrom
4 s = 29.73 // s p e c i f i c r o t a t i o n on deg /mm
5 // Sample Problem 22 on page no . 220
6 printf(”\n # PROBLEM 22 # \n”)
7 del_mu = lambda *1e-7*s/180 // D i f f e r e n c e i n i n d i c e s
8 printf(”\n Standard fo rmu la used \n t h e t a = p i ∗ t ∗ (

mu l−mu r ) /( lambda ) . \n”)
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9 printf(”\n D i f f e r e n c e i n i n d i c e s i s %e . ”,del_mu)

Scilab code Exa 4.23 Calculation of optical rotation

1 clc

2 // Given tha t
3 theta1 = 13 // r o t a t i o n o f p l ane o f p o l a r i z a t i o n i n

d e g r e e
4 c1 = 1 // l e t c o n c e n t r a t i o n o f s o l u t i o n i s u n i t y
5 c2 = c1/3 // c o n c e n t r a t i o n o f f i n a l s o l u t i o n
6 l1 = 2 // l e n g t h o f P o l a r i meter i n d e c i m e t e r i n 1 s t

c a s e
7 l2 = 3 // l e n g t h o f P o l a r i meter i n d e c i m e t e r i n 2nd

c a s e
8 // Sample Problem 23 on page no . 221
9 printf(”\n # PROBLEM 23 # \n”)

10 s = theta1 /(l1*c1) // S p e c i f i c r o t a t i o n o f s o l u t i o n
11 theta2 = s*l2*c2 // // r o t a t i o n o f p l ane o f

p o l a r i z a t i o n i n d e g r e e
12 printf(”\n Standard fo rmu la used \n c = t h e t a / ( s ∗

l ) . \n”)
13 printf(”\n Rota t i on o f p l ane o f p o l a r i z a t i o n i s %f

d e g r e e . ”,theta2)

Scilab code Exa 4.24 Calculation of percentage purity of solution

1 clc

2 // Given tha t
3 m = 80 // mass o f suga r i n gram
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4 V = 1 // Volume o f suga r i n l i t e r
5 theta = 9.9 // r o t a t i o n o f p l ane o f p o l a r i z a t i o n i n

d e g r e e
6 s = 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
7 l = 2 // l e n g t h o f P o l a r i meter i n d e c i m e t e r
8 // Sample Problem 24 on page no . 222
9 printf(”\n # PROBLEM 24 # \n”)

10 c = theta *1000/(l*s) // c o n c e n t r a t i o n o f d i s s o l v e d
suga r

11 purity = c*V*100/m // p u r i t y p e r c e n t a g e o f s o l u t i o n
12 printf(”\n Standard fo rmu la used \n c = t h e t a / ( s ∗

l ) . \n”)
13 printf(”\n Pur i t y p e r c e n t a g e o f s o l u t i o n i s %f

p e r c e n t . ”,purity)
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Chapter 5

LASER

Scilab code Exa 5.1 Calculation of number of oscillation and coherent time

1 clc

2

3 // Given tha t
4 l = 2.945e-2 // c o h e r e n t l e n g t h o f sodium l i g h t
5 lambda = 5890 // wave l ength o f l i g h t used i n

angstrom
6 c = 3e8 // speed o f l i g h t
7 // Sample Problem 1 on page no . 242
8 printf(”\n # PROBLEM 1 # \n”)
9 n = l/( lambda *1e-10) // number o f o s c i l l a t i o n

c o r r e s p o n d i n g to c o h e r e n t l e n g t h
10 t = l/c // c o h e r e n t t ime
11 printf(”\n Number o f o s c i l l a t i o n c o r r e s p o n d i n g to

c o h e r e n t l e n g t h i s %e \n Coherent t ime i s %esec . ”
,n,t)

Scilab code Exa 5.2 Angular spread of beam
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1 clc

2 // Given tha t
3 l = 4e5 // D i s t a n c e o f moon i n km
4 lambda = 8e-7 // wave l ength o f l i g h t used
5 a = 5e-3 // Aperture o f l a s e r
6 c = 3e8 // speed o f l i g h t
7 // Sample Problem 2 on page no . 242
8 printf(”\n # PROBLEM 2 # \n”)
9 theta = lambda/a // Angular o f sp r ead

10 Areal_spread = (l*1000* theta)^2 // Area l sp r ead
11 printf(”\n Angular sp r ead i s %e rad . \n Area l

sp r ead i s %emˆ 2 . ”,theta ,Areal_spread)

Scilab code Exa 5.3 Calculation of number of oscillation and coherent time

1 clc

2 // Given tha t
3 l = 2.945e-2 // c o h e r e n t l e n g t h o f sodium l i g h t
4 lambda = 5890 // wave l ength o f l i g h t used
5 c = 3e8 // speed o f l i g h t
6 // Sample Problem 3 on page no . 242
7 printf(”\n # PROBLEM 3 # \n”)
8 n = l/( lambda *1e-10) // number o f o s c i l l a t i o n

c o r r e s p o n d i n g to c o h e r e n t l e n g t h
9 t = l/c // c o h e r e n t t ime

10 printf(”\n Number o f o s c i l l a t i o n c o r r e s p o n d i n g to
c o h e r e n t l e n g t h i s %e \n Coherent t ime i s %esec . ”
,n,t)

91



Scilab code Exa 5.4 Calculation of energy difference between levels

1 clc

2 // Given tha t
3 k = 12400 // c o n s t a n t
4 lambda = 3.3913 // wave l ength IR r a d i a t i o n
5

6 // Sample Problem 4 on page no . 243
7 printf(”\n # PROBLEM 4 # \n”)
8 E = k/( lambda *1e4) // Energy d i f f e r e n c e
9 printf(”\n Energy d i f f e r e n c e i s %feV . ”,E)

Scilab code Exa 5.5 Calculation of energy of one photon and total energy available per laser pulse

1 clc

2 k = 12400 // c o n s t a n t
3 lambda = 6943 // wave l ength o f r a d i a t i o n i n angstrom
4 n = 3e19 // Tota l number o f i o n s
5 // Sample Problem 5 on page no . 243
6 printf(”\n # PROBLEM 5 # \n”)
7 E = k/( lambda) // Energy d i f f e r e n c e
8 E_total = E*n*1.6e-19 // Tota l Energy emi t t ed
9 printf(”\n Energy o f one photon i s %feV . \n Tota l

ene rgy i s %fJ”,E,E_total)

Scilab code Exa 5.6 Calculation of maximum length of cavity

1 clc

2 // Given tha t
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3 h_w = 2e-3 // h a l f width o f ga in p r o f i l e o f l a s e r i n
nm

4 mu = 1 // r e f r a c t i v e index
5 lambda = 6328 // wave l ength o f l i g h t used i n

angstrom
6 // Sample Problem 6 on page no . 244
7 printf(”\n # PROBLEM 6 # \n”)
8 L = (lambda *1e-10) ^2/(2* mu*h_w*1e-9) // Length o f

c a v i t y
9 printf(”\n Requ i red l e n g t h o f c a v i t y i s %dcm . ”,L

*100)
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Chapter 6

OPTICAL FIBRE

Scilab code Exa 6.1 Calculation of numerical aperture and acceptance angle

1 clc

2

3 // Given tha t
4 mu1 = 1.42 // r e f r a c t i v e index f o r c o r e
5 mu2 = 1.40 // r e f r a c t i v e index f o r c l a d d i n g
6 // Sample Problem 1 on page no . 254
7 printf(”\n # PROBLEM 1 # \n”)
8 NA = sqrt(mu1^2 - mu2^2)

9 theta_0 = asin(NA) * (180 / %pi)

10 theta_deg = floor(theta_0)

11 theta_fract = theta_0 - floor(theta_0)

12 theta_min = theta_fract *60

13 printf(”\n Standard fo rmu la used \n NA = s q r t (mu1ˆ2
− mu2ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”
)

14 printf(”\n \n Numer ica l a p e r t u r e = %f , \ n Maximum
i n c i d e n c e a n g l e = %d d e g r e e %d min . ”,NA ,theta_deg
,theta_min)
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Scilab code Exa 6.2 Calculation of refractive index and numerical aperture and acceptance angle

1 clc

2 // Given tha t
3 mu1 = 1.36 // r e f r a c t i v e index f o r c o r e
4 del_mu = 0.025 // r e l a t i v e r e f r a c t i v e index
5

6 // Sample Problem on page no . 255
7 printf(”\n # PROBLEM 2 # \n”)
8 mu2 = mu1*(1- del_mu) // r e f r a c t i v e index o f c l a d d i n g
9 NA = mu1*sqrt (2* del_mu)

10 theta_0 = asin(NA) * (180 / %pi)

11 printf(”\n Standard fo rmu la used \n t h e t a c = a s i n (
mu2 / mu1) ∗ (180 / p i ) . \n NA = s q r t (mu1ˆ2 − mu2
ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”)

12 printf(”\n R e f r a c t i v e index o f c l a d d i n g i s %f . \n
Numer ica l a p e r t u r e i s %f . \ n Acceptance a n g l e i s
%f d e g r e e . ”,mu2 ,NA,theta_0)

Scilab code Exa 6.3 Calculation of acceptance angle

1 clc

2 // Given tha t
3 mu2 = 1.59 // r e f r a c t i v e index f o r c l a d d i n g
4 NA = 0.2 // Numer ica l a p e r t u r e
5 mu_water = 1.33 // r e f r a c t i v e index o f water
6 del_mu = 0.025 // r e l a t i v e r e f r a c t i v e index
7
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8 // Sample Problem 3 on page no . 256
9 printf(”\n # PROBLEM 3 # \n”)
10 mu1 = sqrt(NA^2+ mu2^2) // r e f r a c t i v e index o f

c l a d d i n g
11 NA_w = sqrt(mu1^2 - mu2^2)/mu_water // Numer ica l

a p e r t u r e f o r water
12 theta_0 = asin(NA_w) * (180 / %pi) // Acceptance

a n g l e o f f i b e r i n water
13 printf(”\n Standard fo rmu la used \n t h e t a c = a s i n (

mu2 / mu1) ∗ (180 / p i ) . \n NA = s q r t (mu1ˆ2 − mu2
ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”)

14 printf(”\n Acceptance a n g l e o f f i b e r i n water i s %f
d e g r e e . ”,theta_0)

Scilab code Exa 6.4 Calculation of numerical aperture and acceptance angle and number of reflections

1 clc

2 // Given tha t
3 mu1 = 1.55 // r e f r a c t i v e index f o r c o r e
4 mu2 = 1.50 // r e f r a c t i v e index f o r c l a d d i n g
5 d = 50 // c o r e d i amete r i n micro meter
6 // Sample Problem 4 on page no . 256
7 printf(”\n # PROBLEM 4 # \n”)
8

9 NA = sqrt(mu1^2 - mu2^2) // n u m er i c a l a p e r t u r e
10 theta_c = asin(mu2 / mu1) * (180 / %pi) // c r i t i c a l

a n g l e i n d e g r e e
11 theta_0 = asin(NA) * (180 / %pi) // Acceptance a n g l e

i n d e g r e e
12 x= d*1e-6*tan(theta_c*%pi /180) // d i s t a n c e t r a v e l l e d

between two s u c c e s s i v e c o l l i s i o n s
13

14 N = 1/x // No . o f r e f l e c t i o n s per meter
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15 printf(”\n Standard fo rmu la used \n t h e t a c = a s i n (
mu2 / mu1) ∗ (180 / p i ) . \n NA = s q r t (mu1ˆ2 − mu2
ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”)

16 printf(”\n Numer ica l a p e r t u r e = %f , \ n Acceptance
a n g l e i s %f d e g r e e . \ n No . o f r e f l e c t i o n s per
meter i s %d”,NA ,theta_0 ,N)

Scilab code Exa 6.5 Calculation of critical angle at core cladding boundary and cladding air boundary

1 clc

2 // Given tha t
3 mu1 = 1.45 // r e f r a c t i v e index f o r c o r e
4 mu2 = 1.40 // r e f r a c t i v e index f o r c l a d d i n g
5 mu = 1 // r e f r a c t i v e index f o r a i r
6 // Sample Problem 5 on page no . 256
7 printf(”\n # PROBLEM 5 # \n”)
8 theta_c = asin(mu2 / mu1) * (180 / %pi) // c r i t i c a l

a n g l e i n d e g r e e
9 theta_c_ = asin(mu/mu2) * (180 / %pi) // Acceptance

a n g l e i n d e g r e e
10 printf(”\n Standard fo rmu la used \n t h e t a c = a s i n (

mu2 / mu1) ∗ (180 / p i ) . \n NA = s q r t (mu1ˆ2 − mu2
ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”)

11 printf(”\n 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
boundary i s %f d e g r e e \n C r i t i c a l a n g l e at
c l a d d i n g − a i r boundary i s %f d e g r e e ”,theta_c ,
theta_c_)

Scilab code Exa 6.6 Calculation of cut off perimeter and number of modes
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1 clc

2 // Given tha t
3 mu1 = 1.50 // r e f r a c t i v e index f o r c o r e
4 mu2 = 1.48 // r e f r a c t i v e index f o r c l a d d i n g
5 a = 25 // c o r e r a d i u s i n micro meter
6 lambda = 830 // wave l ength o f p r o p a g a t i n g l i g h t i n

nano meter
7 al = 2 // f o r p a r a b o l i c p r o f i l e
8 // Sample Problem 6 on page no . 263
9 printf(”\n # PROBLEM 6 # \n”)

10 del = (mu1 -mu2)/mu1

11 N_graded = (al/(al+2))*(2* %pi*a*1e-6/( lambda *1e-9))

^2 * mu1^2 * del // Number o f modes f o r graded
12 N_step = (2*%pi*a*1e-6/( lambda *1e-9))^2 * (mu1^2 -

mu2 ^2)/2 // number o f modes f o r s t e p graded
13 ratio = (N_step / N_graded)

14 printf(”\n Number o f modes i n graded index f i b e r i s
%d . ”,N_graded)

15 printf(”\n Number o f modes i n Step graded f i b e r i s
%d . ”,N_step)

16 printf(”\n Approximate r a t i o o f number o f modes i n
d i f f e r e n t grade i s %d . ”,ceil(ratio))

Scilab code Exa 6.7 Calculation of comparison of number of modes

1 clc

2 // Given tha t
3 mu1 = 1.566 // r e f r a c t i v e index f o r c o r e
4 mu2 = 1.56 // r e f r a c t i v e index f o r c l a d d i n g
5 d = 50 // c o r e d i amete r i n micro meter
6 lambda = 0.84 // wave l ength o f p r o p a g a t i n g l i g h t i n

micro meter
7 // Sample Problem 7 on page no . 265
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8 printf(”\n # PROBLEM 7 # \n”)
9 v = %pi*d*sqrt(mu1^2 - mu2 ^2)/lambda // cut o f f

number
10 N_max = v^2/2 // maximum number o f modes
11 printf(”\n Cut o f f parameter o f f i b e r i s %f . \n

Maximum number o f modes i s %d . ”,v,N_max)

Scilab code Exa 6.8 Calculation of cladding index and maximum acceptance angle

1 clc

2 // Given tha t
3 mu1 = 1.55 // r e f r a c t i v e index f o r c o r e
4 v_max = 2.405 // Maximum cut o f f number
5 d = 10 // c o r e d i amete r i n micro meter
6 lambda = 1.8 // wave l ength o f p r o p a g a t i n g l i g h t i n

micro meter
7 // Sample Problem 8 on page no . 266
8 printf(”\n # PROBLEM 8 # \n”)
9 NA = v_max*lambda /(%pi*d)

10 delta = 0.5*( NA/mu1)^2 // Normal i zed index
d i f f e r e n c e

11 mu2 = mu1*(1- delta) // r e f r a c t i v e index o f c l a d d i n g
12 theta_max = asin(NA)*180/ %pi // maximum a c c e p t a n c e

a n g l e i n d e g r e e
13 printf(”\n Requ i red maximum v a l u e o f no rma l i z e d

d i f f e r e n c e i s %f . \n R e f r a c t i v e index o f c l a d d i n g
i s %f . \n Maximum a c c e p t a n c e a n g l e i s %f d e g r e e .

”,delta ,mu2 ,theta_max)
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Scilab code Exa 6.9 Calculation of critical angle and numerical aperture and acceptance angle

1 clc

2 // Given tha t
3 mu1 = 1.466 // r e f r a c t i v e index f o r c o r e
4 mu2 = 1.46 // r e f r a c t i v e index f o r c l a d d i n g
5 lambda = 1200 // wave l ength o f l i g h t i n nano meter
6 V = 2.405 // cut o f f parameter
7 // Sample Problem 9 on page no . 267
8 printf(”\n # PROBLEM 9 # \n”)
9 t = V*lambda *1e -9/(2* %pi*sqrt(mu1^2-mu2^2)) //

maximum r a d i u s o f f i b e r
10 theta_c = asin(mu2 / mu1) * (180 / %pi)

11 NA = sqrt(mu1^2 - mu2^2)

12 theta_0 = asin(NA) * (180 / %pi)

13 printf(”\n Standard fo rmu la used \n t h e t a c = a s i n (
mu2 / mu1) ∗ (180 / p i ) . \n NA = s q r t (mu1ˆ2 − mu2
ˆ2) . \n t h e t a 0 = a s i n (NA) ∗ (180 / p i ) . \n”)

14 printf(”\n Maximum r a d i u s a l l o w e d f o r f i b e r i s %f
micro meter \ n C r i t i c a l a n g l e = %f d e g r e e . \n
Numer ica l a p e r t u r e = %f , \ n Maximum i n c i d e n c e
a n g l e = %f d e g r e e . ”,t*1e6,theta_c ,NA,theta_0)

Scilab code Exa 6.10 Calculation of total number of propagating modes

1 clc

2 // Given tha t
3 NA = 0.3 // n u m er i c a l a p e r t u r e o f f i b e r
4 d = 200 // c o r e d i amete r i n micro meter
5 lambda = 0.9 // wave l ength o f p r o p a g a t i n g l i g h t i n

micro meter
6 // Sample Problem 10 on page no . 268
7 printf(”\n # PROBLEM 10 # \n”)
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8 N_max = 2*(d/2)^2*%pi ^2*NA^2/ lambda ^2

9 printf(”\n Tota l number o f p r o p a g a t i n g modes a r e %d .
”,N_max)

Scilab code Exa 6.11 Calculation of operating wavelength and attenuation

1 clc

2 // g i v e n tha t
3

4 d = 9 // Diameter o f o r e o f w i r e i n mm
5 P_b = 180 // Thresho ld o p t i c a l power f o r B r i l l o u i n

s c a t t e r i n g i n mW
6 P_r = 1.9 // Thresho ld o p t i c a l power f o r Raman

s c a t t e r i n g W
7 nu = 1 // Bandwidth i n GHz
8 // Sample Problem 11 on page no . 278
9 printf(”\n # PROBLEM 11 # \n”)

10 ratio = P_b*1e-3/P_r // C a l c u l a t i o n o f r a t i o s o f
powers

11 lambda = ratio *5.9*1e-2*(d*1e-3) ^2/(4.4*1e-3*(d*1e

-3) ^2) // C a l c u a l t i o n o f wave l ength
12 printf(”\n Standard fo rmu la used \n P b = 4 . 4∗1 e−3∗d

ˆ2∗ lambda ˆ2∗ a lpha . \ nP r = 5 . 9∗1 e−3∗dˆ2∗ lambda ˆ2∗
a lpha \n”)

13 printf(”\n wave l ength o f l a s e r i s %fmicron . ”,lambda
)

Scilab code Exa 6.12 Calculation of attenuation
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1 clc

2 // Given tha t
3 P_in = 100 // power o f i nput s i g n a l i n mW
4 P_out = 50 // power o f output s i g n a l i n mW
5 // Sample Problem 12 on page no . 280
6 printf(”\n # PROBLEM 12 # \n”)
7 alpha = (10 * log10(P_in / P_out))// c a l c u l a t i o n f o r

a b s o r p t i o n c o e f f i c i e n t
8 printf(”\n Standard fo rmu la used \n a lpha =10/L∗ l o g (

Pi /Po ) . \ n”)
9 printf(”\n Att enua t i on l o s s i s %f dB . ”,alpha)

Scilab code Exa 6.13 Calculation of losses

1 clc

2 // Given tha t
3 l = 150 // l e n g t h o f f i b e r i n meter
4 P_in = 10 // power o f i nput s i g n a l i n micro Watt
5 P_out = 8 // power o f output s i g n a l i n micro Watt
6 // Sample Problem 13 on page no . 280
7 printf(”\n # PROBLEM 13 # \n”)
8 alpha = (10 * log10(P_in / P_out))/l // c a l c u l a t i o n

f o r a b s o r p t i o n c o e f f i c i e n t
9 printf(”\n Standard fo rmu la used \n a lpha =10/L∗ l o g (

Pi /Po ) . \ n”)
10 printf(”\n Att enua t i on l o s s i s %f dB/m. ”,alpha)

Scilab code Exa 6.14 Calculation of fiber losses
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1 clc

2

3 // Given tha t
4 l = 1.5 // l e n g t h o f f i b e r i n k i l o meter
5 P_in = 1 // l e t power o f i nput s i g n a l i s u n i t y
6 P_out = 1/4 // power o f output s i g n a l i n micro Watt
7 // Sample Problem 14 on page no . 281
8 printf(”\n # PROBLEM 14 # \n”)
9 alpha = (10 * log10(P_in / P_out))/l // c a l c u l a t i o n

f o r a b s o r p t i o n c o e f f i c i e n t
10 printf(”\n Standard fo rmu la used \n a lpha =10/L∗ l o g (

Pi /Po ) . \ n”)
11 printf(”\n Att enua t i on l o s s i s %d dB/km . ”,alpha)

Scilab code Exa 6.15 Calculation of output power

1 clc

2 // Given tha t
3 l = 10 // l e n g t h o f f i b e r i n k i l o meter
4 P_in = 900 // Power o f i nput s i g n a l i n micro watt
5 alpha = 2.3 // a t t e n u a t i o n l o s s i n dB
6 // Sample Problem 15 on page no . 281
7 printf(”\n # PROBLEM 15 # \n”)
8 P_out = P_in *10^( - alpha) // Power at output i n

microwatt
9 printf(”\n Standard fo rmu la used \n a lpha =10/L∗ l o g (

Pi /Po ) . \ n”)
10 printf(”\n Power at output end i s %f micro Watt . ”,

P_out)

11 // Answer g i v e n i n book i s 1 . 7 9 micro Watt

103



Scilab code Exa 6.16 Calculation of light pulse spread

1 clc

2 // Given tha t
3 l = 6 // l e n g t h o f f i b e r i n k i l o meter
4 mu1 = 1.48 // r e f r a c t i v e index f o r c o r e
5 NA = 0.28 // Numer ica l a p e r t u r e
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 // Sample Problem 16 on page no . 284
8 printf(”\n # PROBLEM 16 # \n”)
9 t = l*1e3*(NA)^2/(2*c*mu1)

10 printf(”\n Time taken by l i g h t p u l s e i s %f n s e c . ”,t
*1e9)

Scilab code Exa 6.17 Calculation of delay difference and rms pulse broadening and max bit rate and bandwidth length

1 clc

2 // Given tha t
3 l = 8 // l e n g t h o f f i b e r i n k i l o meter
4 mu1 = 1.50 // r e f r a c t i v e index f o r c o r e
5 delta = 2/100 // r e l a t i v e r e f r a c t i v e index
6 c = 3e8 // speed o f l i g h t i n m/ s e c
7 // Sample Problem 17 on page no . 285
8 printf(”\n # PROBLEM 17 # \n”)
9 t = l*1e3*mu1*delta/c * 1e9

10 sigma = t/(2* sqrt (3))

11 BT_max = 1/(2*t) //
12 Length = BT_max *1e3*l
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13

14 printf(”\n Time taken by l i g h t p u l s e i s %f n s e c . \n
RPM p u l s e i s %f n s e c ”,t,sigma)

15 printf(”\n Maximum b i t r a t e i s %f M b i t / s e c \n
Bandwidth l e n g t h product i s %dMHz km”, BT_max *1e3

,Length)
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