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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 26

CHARGE AND MATTER

Scilab code Exa 26.1 Magnitude of total charges in a copper penny

1 // c h a p t e r 26
2 // Example 1 . 1
3 clc

4 m=3.1 // mass o f copper penny i n grams
5 e=4.6*10^ -18 // cha rge i n coulombs
6 N0 =6*10^23 // avogadro ’ s number atoms / mole
7 M=64 // m o l e c u l a r we ight o f copper i n gm/ mole
8 // C a l c u l a t i o n
9 N=(N0*m)/M; //No . o f copper atoms i n penny

10 q=N*e; // magnitude o f the c h a r g e s i n coulombs
11 disp(q,” magnitude o f the c h a r g e s i n c o u l i s ”)

Scilab code Exa 26.2 Seperation between total positive and negative charges

1 // Chapter26
2 // Example 2
3 clc

4 F=4.5 // Force o f a t t r a c t i o n i n nt
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5 q=1.3*10^5 // t o t a l cha rge i n c o u l
6 r=q*sqrt ((9*10^9)/F);

7 disp(r,” S e p e r a t i o n between t o t a l p o s i t i v e and
n e g a t i v e c h a r g e s i n meter s i s ”)

Scilab code Exa 26.3 Force acting on charge q1

1 // Chapter26
2 // example 3
3 clc

4 // g i v e n t h r e e c h a r g e s q1 , q2 , q3
5 q1= -1.0*10^ -6 // cha rge i n c o u l
6 q2 =+3.0*10^ -6

7 q3= -2.0*10^ -6

8 r12 =15*10^ -2 // s e p e r a t i o n between q1 and q2 i n m
9 r13 =10*10^ -2 // s e p e r a t i o n between q1 and q3 i n m
10 angle=%pi/6 // i n d e g r e e s
11 F12 =(9.0*10^9)*q1*q2/(r12 ^2) // i n nt
12 F13 =(9.0*10^9)*q1*q3/(r13 ^2) // i n nt
13 F12x=-F12 ; // i g n o r i n g s i g n s o f c h a r g e s
14 F13x=F13*sin(angle);

15 F1x=F12x+F13x

16 F12y=0 // from f i g . 2 6 3
17 F13y=-F13*cos(angle);

18 F1y=F12y+F13y // i n nt
19 disp(F1x ,”X component o f r e s u l t a n t f o r c e a c t i n g on

q1 i n nt i s ”)
20 disp(F1y ,”Y component o f r e s u l t a n t f o r c e a c t i n g on

q1 i n nt i s ”)

Scilab code Exa 26.4 Electrical and Gravitational force between two particles

1 // c h a p t e r 26
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2 // Example 4
3 clc

4 r=5.3*10^ -11 // d i s t a n c e b/w e l e c c t r o n and proton i n
the hydrogen atom i n meter

5 e=1.6*10^ -19 // cha rge i n c o u l
6 G=6.7*10^ -11 // g r a v i t a t i n a l c o n s t a n t i n nt−m2/ kg2
7 m1 =9.1*10^ -31 // mass o f e l e c t r o n i n kg
8 m2 =1.7*10^ -27 // mass o f proton i n kg
9 F1 =(9*10^9)*e*e/(r^2) // coulmbs law
10 F2=G*m1*m2/(r^2) // g r a v i t a t i o n a l f o r c e
11 disp(F1,”Coulomb f o r c e i n nt i s ”)
12 disp(F2,” G r a v i t a t i o n a l f o r c e i n nt i s ”)

Scilab code Exa 26.5 Repulsive force betwwen two protons in a nucleus of iron

1 // c h a p t e r 26
2 // Example 5
3 clc

4 r=4*10^ -15 // s e p a r a t i o n b/w proton annd n u c l e u s i n
i r o n i n meter s

5 q=1.6*10^ -19 // cha rge i n c o u l
6 F=(9*10^9) *(q^2)/(r^2); // coulombs law
7 printf(” R e p u l s i v e coulomb f o r c e F=%d nt ”,F)
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Chapter 27

THE ELECTRIC FIELD

Scilab code Exa 27.1 Electric field strength

1 // c h a p t e r 27
2 // Example 1
3 clc

4 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
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
6 q=1.6*10^ -19 // cha rge o f e l e c t r o n i n c o u l
7 disp(” E l e c t r i c f i e l d s t r e n g t h E=F/q where F=mg”)
8 E=m*g/q

9 disp(E,” e l e c t r i c f i e l d s t r e n g t h i n nt / c o u l i s ”)

Scilab code Exa 27.4 The point on the line joining two charges for the electric field strength to be zero

1 // c h a p t e r 27
2 // example 4
3 clc

4 // g i v e n
5 q1=1.0*10^ -6 // i n c o u l
6 q2=2.0*10^ -6 // i n c o u l
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7 l=10 // s e p e a r a t i o n b/w q1 and q2 i n cm
8 disp(” f o r the e l e c t r i c f i e l d s t r e n g t h to be z e r o the

p o i n t shou ld l i e between the c h a r g e s where E1=E2
”)

9 // ” Re f e r to the f i g 2 7 . 9 ”
10 //E1= e l e c t r i c f i e d s t r e n g t h due to q1
11 //E2= e l e c t r i c f i e d s t r e n g t h due to q2
12 disp(”E1=E2 which i m p l i e s q1 /4 x2 = q2 /4 ( l−x )

2”)
13 x=l/(1+ sqrt(q2/q1))

14 printf(” E l e c t r i c f i e l d s t r e n g t h i s z e r o at x=%f cm”,
x)

Scilab code Exa 27.9 Deflection of electron

1 // c h a p t e r 27
2 // example 9
3 clc

4 // g i v e n
5 e=1.6*10^ -19 // cha rge i n c o u l
6 E=1.2*10^4 // e l e c t r i c f i e l d i n nt / c o u l
7 x=1.5*10^ -2 // l e n g t h o f d e f l e c t i n g assembly i n m
8 K0 =3.2*10^ -16 // k i n e t i c ene rgy o f e l e c t r o n i n j o u l e
9 // c a l c u l a t i o n

10 y=e*E*x^2/(4* K0)

11 disp(y,” Cor r e spond ing d e f l e c t i o n i n mete r s i s ”)

Scilab code Exa 27.11 Torque and work done by external agent on electric dipole

1 // c h a p t e r 27
2 // Example 11
3 clc

4 // Given
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5 q=1.0*10^ -6 // magnitude o f two o p p o s i t e c h a r g e s o f a
e l e c t r i c d i p o l e i n c o u l

6 d=2.0*10^ -2 // s e p e r a t i o n b/w c h a r g e s i n m
7 E=1.0*10^5 // e x t e r n a l f i e l d i n nt / c o u l
8 // c a l c u l a t i o n s
9 // ( a )Max t o r qu e i f found when t h e t a =90 d e g r e e s
10 // Torque =pEsin ( t h e t a )
11 p=q*d // e l e c t r i c d i p o l e moment
12 T=p*E*sin(%pi/2)

13 disp(” ( a )Maximum to r q u e e x e r t e d by the f i e d i n nt−m
i s ”)

14 disp(T)

15 // ( b ) work done by the e x t e r n a l agent i s the
p o t e n t i a l ene rgy b/w the p o s i t i o n s t h e t a =180 and
0 d e g r e e

16 W=(-p*E*cos(%pi)) -(-p*E*cos(0))

17 disp(” ( b ) work done by the e x t e r n a l agent to turn
d i p o l e end f o r end i n j o u l e i s ”)

18 disp(W)
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Chapter 28

GAUSS S LAW

Scilab code Exa 28.3 Electric field strength

1 // c h a p t e r 28
2 // Example 3
3 clc

4 // Given
5 r=1*10^ -10 // r a d i u s o f the atom i n meter
6 Z=79 // go ld atomic number
7 e=1.6*10^ -19 // cha rge i n c o u l
8 q=Z*e // t o t a l p o s i t i v e cha rge i n c o u l
9 E=(9.0*10^9)*q/r^2

10 disp(E,” E l e c t r i c f i e l d s t r e n g t h at the s u r f a c e o f
the go ld atom i n nt / c o u l i s ”)

Scilab code Exa 28.4 Electric field strength at the nuclear surface

1 // c h a p t e r 28
2 // Example 4
3 clc

4 // g i v e n
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5 r=6.9*10^ -15 // r a d i u s o f the go ld n u c l e u s i n meter
6 Z=79 // go ld atomic number
7 e=1.6*10^ -19 // cha rge i n c o u l
8 q=Z*e // t o t a l p o s i t i v e cha rge i n c o u l
9 E=(9.0*10^9)*q/r^2

10 disp(” E l e c t r i c f i e l d s t r e n g t h at the s u r f a c e o f the
go ld atom i n nt / c o u l i s ”)

11 disp(E)

15



Chapter 29

ELECTRIC POTENTIAL

Scilab code Exa 29.3 Magnitude of an isolated positive point charge

1 // c h a p t e r 29
2 // example 3
3 clc

4 // g i v e n
5 V=100 // e l e c t r i c p o t e n t i a l i n v o l t s
6 r=10*10^ -2 // i n meter s
7 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
8 disp(” P o t e n t i a l due to a p o i n t cha rge i s V=q /4∗ p i ∗

e p i s l o n 0 ∗ r ”)
9 q=V*4*%pi*epsilon0*r

10 disp(q,” Magnitude o f p o s i t i v e p o i n t cha rge i n c o u l
i s ”)

Scilab code Exa 29.4 Electric potential at the surface of a gold nucleus

1 // c h a p t e r 29
2 // example 4
3 clc
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4 // g i v e n
5 r=6.6*10^ -15 // r a d i u s o f the go ld n u c l e u s i n meter
6 Z=79 // go ld atomic number
7 e=1.6*10^ -19 // cha rge i n c o u l
8 q=Z*e // t o t a l p o s i t i v e cha rge i n c o u l
9 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
10 V=q/(4* %pi*epsilon0*r)

11 disp(V,” E l e c t r i c p o t e n t i a l a t the s u r f a c e o f the
n u c l e u s i n v o l t s i s ”)

Scilab code Exa 29.5 Potential at the center of the square

1 // c h a p t e r 29
2 // example 5
3 clc

4 // g i v e n
5 q1=1.0*10^ -8 // i n c o u l
6 q2= -2.0*10^ -8 // i n c o u l
7 q3=3.0*10^ -8 // i n c o u l
8 q4=2.0*10^ -8 // i n c o u l
9 a=1 // s i d e o f s qua r e i n meter
10 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
11 // r e f e r to the f i g 2 9 . 7
12 r=a/sqrt (2) // d i s t a n c e o f c h a r g e s from c e n t r e i n

meter
13 V=(q1+q2+q3+q4)/(4* %pi*epsilon0*r)

14 disp(V,” P o t e n t i a l a t the c e n t e r o f the squa r e i n
v o l t s i s ”)

Scilab code Exa 29.8 Mutual potential energy

1 // c h a p t e r 29
2 // example 8
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3 clc

4 // g i v e n
5 q1 =1.6*10^ -19 // cha rge i n c o u l
6 q2 =1.6*10^ -19 // cha rge i n c o u l
7 r=6.0*10^ -15 // s e p e r a t i o n b/w two p r o t o n s i n meter
8 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
9 U=(q1*q2)/(4* %pi*epsilon0*r)

10 disp(” Mutual e l e c t r i c p o t e n t i a l ene rgy o f two proton
i n j o u l e s i s ”)

11 disp(U)

12 V=U/q1

13 disp(V,” Mutual e l e c t r i c p o t e n t i a l ene rgy o f two
proton i n ev i s ”)

Scilab code Exa 29.9 Mutual potential energy

1 // c h a p t e r 29
2 // example 9
3 clc

4 // g i v e n
5 q=1.0*10^ -7 // cha rge i n c o u l
6 a=10*10^ -2 // s i d e o f t r i a n g l e i n meter
7 q1=q

8 q2=-4*q

9 q3=2*q

10 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
11 disp(” Tota l ene rgy i s the sum o f each p a i r o f

p a r t i c l e s ”)
12 U=(1/(4* %pi*epsilon0))*(((q1*q2)/a)+((q1*q3)/a)+((q2

*q3)/a))

13 disp(U,” Mutual p o t e n t i a l ene rgy o f the p a r t i c l e s i n
j o u l e s i s ”)
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Chapter 30

CAPACITORS AND
DIELECTRICS

Scilab code Exa 30.1 Plate area

1 // c h a p t e r 30
2 // example 1
3 clc

4 // g i v e n
5 C=1.0 // c a p a c i t a n c e i n f a r a d
6 d=1.0*10^ -3 // s e p a r a t i o n b/w p l a t e s i n meter
7 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
8 A=d*C/epsilon0

9 disp(A,” P l a t e a r ea i n squa r e meter i s ”)

Scilab code Exa 30.5 To calculate Capacitance Free charge Electric field strength Potential diffrence between plates

1 // c h a p t e r 30
2 // example 5
3 clc

4 // g i v e n
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5 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
6 A=100*10^ -4 // a r ea o f the p l a t e i n squa r e meter
7 d=1*10^ -2 // s e p a r a t i o n b/w p l a t e s i n meter
8 b=5*10^ -3 // t h i c k n e s s o f d i e l e c t r i c l a b i n meter
9 V0=100 // i n v o l t s

10 k=7

11 // ( a )
12 C0=epsilon0*A/d

13 disp(C0,” ( a ) Capac i t ance b e f o r e the s l a b i s i n s e r t e d
i n f a r a d i s ”)

14 // ( b )
15 q=C0*V0

16 disp(q,” ( b ) Free cha rge i n c o u l i s ”)
17 // ( c )
18 E0=q/( epsilon0*A)

19 disp(E0,” ( c ) E l e c t r i c f i e l d s t r e n g t h i n the gap i n
v o l t s / meter i s ”)

20 // ( d )
21 E=q/(k*epsilon0*A)

22 disp(E,” ( d ) E l e c t r i c f i e l d s t r e n g t h i n the d i e l e c t r i c
i n v o l t s / meter i s ”)

23 // ( e )
24 // Re f e r to f i g 3 0 −12
25 V=E0*(d-b)+E*b

26 disp(V,” ( e ) P o t e n t i a l d i f f e r e n c e between the p l a t e s
i n v o l t s i s ”)

27 // ( f )
28 C=q/V

29 disp(C,” Capac i t ance with the s l a b i n p l a c e i n f a r a d s
i s ”)

Scilab code Exa 30.6 To calculate Electric displacement and Electric polarisation in dielectric and air gap

1 // c h a p t e r 30
2 // example 6
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3 clc

4 // g i v e n
5 epsilon0 =8.85*10^ -12 // c o u l 2 / nt−m2
6 A=100*10^ -4 // a r ea o f the p l a t e i n squa r e meter
7 d=1*10^ -2 // s e p a r a t i o n b/w p l a t e s i n meter
8 V0=100 // i n v o l t s
9 E0 =1*10^4 // E l e c t r i c f i e l d i n the a i r gap i n v o l t s /

meter
10 k=7

11 k0=1

12 E=1.43*10^3 // i n v o l t s / metre
13 D=k*E*epsilon0

14 P=epsilon0 *(k-1)*E

15 // ( a )
16 disp(D,” ( a ) E l e c t r i c d i s p l a c e m e n t i n d i e l e c t r i c i n

c o u l / squ a r e metre i s ”)
17 disp(P,” E l e c t r i c p o l a r i s a t i o n i n d i e l e c t r i c i n c o u l /

squa r e meter i s ”)
18 // ( b )
19 D0=k0*epsilon0*E0

20 disp(D0,” ( b ) E l e c t r i c d i s p l a c e m e n t i n a i r gap i n c o u l
/ squa r e metre i s ”)

21 P0=epsilon0 *(k0 -1)*E0

22 disp(P0,” E l e c t r i c p o l a r i s a t i o n i n a i r gap i n c o u l /
squa r e meter i s ”)
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Chapter 31

CURRENT AND
RESISTANCE

Scilab code Exa 31.1 Current density

1 // c h a p t e r 31
2 // example1
3 clc

4 // g i v e n
5 d1=0.10 // d iamete r o f aluminium wi r e i n i n c h e s
6 d2 =0.064 // d iamete r o f copper w i r e i n i n c h e s
7 i=10 // c u r r e n t c a r r i e d by compos i t e w i r e i n amperes
8 A1=%pi*(d1/2)^2 // c r o s s s e c t i o n a l a r ea o f aluminium

wi r e i n squa r e i n c h e s
9 A2=%pi*(d2/2)^2 // c r o s s s e c t i o n a l a r ea o f copper w i r e

i n squa r e i n c h e s
10 j1=i/A1

11 j2=i/A2

12 disp(j1,” Current d e n s i t y i n Aluminium wi r e i n amp/
squa r e i n c h e s ”)

13 disp(j2,” Current d e n s i t y i n copper w i r e i n amp/
squa r e i n c h e s ”)
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Scilab code Exa 31.2 Drift speed

1 // c h a p t e r 31
2 // example2
3 clc

4 // g i v e n
5 j=480 // c u r r e n t d e n s i t y f o r copper w i r e i n amp/cm2
6 N0 =6*10^23 // avagadro number i n atoms / mole
7 M=64 // m o l e c u l a r wt i n gm/ mole
8 d=9.0 // d e n s i t y i n gm/cm3
9 e=1.6*10^ -19 // e l e c r o n cha rge i n c o u l

10 n=d*N0/M

11 disp(n,”No . o f f r e e e l e c t r o n s per u n i t volume i n
atoms / mole ”)

12 Vd=j/(n*e)

13 disp(Vd,” D r i f t speed o f e l e c t r o n i n cm/ s e c i s ”)

Scilab code Exa 31.3 Resistance and resistiviy

1 // c h a p t e r 31
2 // example3
3 clc

4 // g i v e n
5 disp(” Dimens ions o f r e c t a n g u l a r carbon b l o c k a r e 1 . 0

cm∗1 . 0 cm∗50cm”)
6 l=1.0*10^ -2 // i n meter
7 b=1.0*10^ -2 // i n meter
8 h=50*10^ -2 // i n meter
9 p=3.5*10^ -5 // r e s i s i v i t y o f carbon i n ohm−m

10 // ( a ) R e s i s t a n c e b/w two squa r e ends
11 l1=h

12 A1=b*l
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13 R1=p*l1/A1

14 disp(R1,” ( a ) R e s i s t a n c e measured b/w the two squa r e
ends i n ohm i s ”)

15 l2=l

16 A2=b*h

17 R2=p*l2/A2

18 disp(R2,” ( a ) R e s i s t a n c e measured b/w the two
o p p o s i t e r e c t a n g u l a r f a c e s i n ohm i s ”)

Scilab code Exa 31.4 Mean time and Mean free path

1 // c h a p t e r 31
2 // example4
3 clc

4 // g i v e n
5 m=9.1*10^ -31 // i n kg
6 n=8.4*10^28 // i n m−1
7 e=1.6*10^ -19 // i n c o u l
8 p=1.7*10^ -8 // i n ohm−m
9 v=1.6*10^8 // i n cm/ s e c

10 T=2*m/(n*p*e^2)

11 disp(T,” ( a ) Mean t ime b/w c o l l i s i o n s i n s e c i s ”)
12 Lambda=T*v

13 disp(Lambda ,” ( b ) Mean f r e e path i n cm i s ”)

Scilab code Exa 31.5 Power

1 // c h a p t e r 31
2 // example5
3 clc

4 // g i v e n
5 V=110 // i n v o l t
6 R=24 //ohms
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7 P1=V^2/R

8 disp(P1,” ( a ) Power f o r the s i n g l e c o i l i n watt s i s ”)
9 P2=V^2/(R/2)

10 disp(P2,” ( b ) Power f o r a c o i l o f h a l f the l e n g t h i n
watt s i s ”)
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Chapter 33

THE MAGNETIC FIELD

Scilab code Exa 33.1 Force acting on a proton

1 // c h a p t e r 33
2 // example1
3 clc

4 // g i v e n
5 K=5*10^6 // ev
6 e=1.6*10^ -19 // i n c o u l
7 K1=K*e // i n j o u l e s
8 m=1.7*10^ -27 // i n kg
9 B=1.5 //wb/m

10 theta=%pi/2

11 v=sqrt (2*K1/m)

12 disp(v,” Speed o f the proton i n meter s / s e c i s ”)
13 F=e*v*B*sin(theta)

14 disp(F,” Force a c t i n g on proton i n nt i s ”)

Scilab code Exa 33.3 Torsional constant of the spring

1 // c h a p t e r 33
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2 // example3
3 clc

4 // g i v e n
5 N=250 // t u r n s i n c o i l
6 i=1.0*10^ -4 // i n amp
7 B=0.2 //wb/m2
8 h=2*10^ -2 // c o i l h e i g h t i n m
9 w=1.0*10^ -2 // width o f c o i l i n m

10 Q=30 // a n g u l a r d e f l e c t i n i n d e g r e e s
11 theta=%pi/2

12 A=h*w

13 k=N*i*A*B*sin(theta)/Q

14 disp(k,” T o r s s i o n a l c o n s t a n t i n nt−m/ deg i s ”)

Scilab code Exa 33.4 Work done

1 // c h a p t e r 33
2 // example4
3 clc

4 // g i v e n
5 N=100 // t u r n s i n c i r c u l a r c o i l
6 i=0.10 // i n amp
7 B=1.5 // i n wb/m2
8 a=5*10^ -2 // r a d i u s o f c o i l i n meter
9 u=N*i*%pi*(a^2) //u i s d i p o l e moment

10 U1=(-u*B*cos(0))

11 U2=-u*B*cos(%pi)

12 W=U2 -U1

13 disp(W,” W0rk r e q u i r e d to turn c u r r e n t i n an
e x t e r n a l magnet i c f i e l d from t h e t a =0 to t h e t a =180

d e g r e e i n j o u l e i s ”)

Scilab code Exa 33.5 Hall potential difference
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1 // c h a p t e r 33
2 // example5
3 clc

4 // g i v e n
5 i=200 // c u r r e n t i n the s t r i p i n amp
6 B=1.5 // magnet i c f i e l d i n wb/m2
7 n=8.4*10^28 // i n m−3
8 e=1.6*10^ -19 // i n c o u l
9 h=1.0*10^ -3 // t h i c k n e s s o f copper s t r i p i n metre

10 w=2*10^ -2 // width o f copper s t r i p i n meter
11 // c a l c u l a t i o n
12 Vxy=i*B/(n*e*h)

13 disp(Vxy ,” H a l l p o t e n t i a l d i f f e r e n c e a r o s s s t r i p i n
v o l t i s ”)

Scilab code Exa 33.6 Orbital radius Cyclotron frequency and Period of revolution

1 // c h a p t e r 33
2 // example6
3 clc

4 // g i v e n
5 m=9.1*10^ -31 // i n kg
6 v=1.9*10^6 // i n m/ s e c
7 q=1.6*10^ -19 // cha rge i n c o u l
8 B=1.0*10^ -4 // i n wb/m2
9 // c a l c u l a t i o n s

10 // (A)
11 r=m*v/(q*B)

12 disp(r,” (A) Orb i t r a d i u s i n meter i s ”)
13 // (B)
14 f=q*B/(2* %pi*m)

15 disp(f,” (B) Cyc l o t r on f r e q u e n c y i n r ev / s e c i s ”)
16 // (C)
17 T=1/f

18 disp(T,” (C) Per i od o f r e v o l u t i o n i n s e c i s ”)
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Scilab code Exa 33.7 Magnetic induction and Deuteron energy

1 // c h a p t e r 33
2 // example7
3 clc

4 // g i v e n
5 f0 =12*10^6 // c y c l o t r o n f r e q u e n c y i n c y c l e s / s e c
6 r=21 // dee r a d i u s i n i n c h e s
7 R=r*0.0254 // dee r a d i u s i n meter
8 q=1.6*10^ -19 // cha rge i n c o u l
9 m=3.3*10^ -27 // i n kg

10 // (A)
11 B=2*%pi*f0*m/q

12 disp(B,” (A) Magnet ic i n d u c t i o n needed to a c c e l e r a t e
d e u t e r o n s i n wb/m2 i s ”)

13 // (B)
14 K=((q^2*B^2*R^2) /(2*m))

15 disp(K,” (B) Deuteron ene rgy i n j o u l e i s ”)
16 K1=K*(1/(1.6*10^ -19))

17 disp(K1,” Deuteron ene rgy i n ev i s ”)

29



Chapter 34

AMPERES LAW

Scilab code Exa 34.3 Distance

1 // c h a p t e r 34
2 // example3
3 clc

4 // g i v e n
5 i1=100 // i n amp
6 i2=20 // i n amp
7 W=0.073 // we ight o f s econd w i r e W=F/ l i n nt /m
8 u0=4*%pi *10^ -7 // i n weber /amp−m
9 // c a l c u l a t i o n s
10 d=u0*i1*i2/(2* %pi*W)

11 disp(d,” s e p e r a t i o n between two w i r e s i n metre s ”)

Scilab code Exa 34.5 Magnetic field and Magnetic flux

1 // c h a p t e r 34
2 // example5
3 clc

4 // g i v e n
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5 l=1.0 // l e n g t h o f s o l e n o i d i n meter
6 d=3*10^ -2 // d iamete r o f s o l e n o i d i n meter
7 n=5*850 // number o f l a y e r s and t u r n s o f w i r e
8 u0=4*%pi *10^ -7 // i n weber /amp−m
9 i0=5.0 // c u r r e n t i n amp
10 // (A)
11 B=u0*i0*n

12 disp(B,” Magnet ic f i e l d at c e n t e r i n wb/m2 i s ”)
13 // (B)
14 A=%pi*(d/2)^2

15 Q=B*A

16 disp(Q,” Magnet ic f l u x at the c e n t e r o f the s o l e n o i d
i n weber i s ”)

Scilab code Exa 34.9 Magnetic field and Magnetic dipole moment

1 // c h a p t e r 34
2 // example9
3 clc

4 // g i v e n
5 e=1.6*10^ -19 // i n c o u l
6 R=5.1*10^ -11 // r a d i u s o f th e n u c l e u s i n meter
7 f=6.8*10^15 // f r e q u e n c y with which e l e c r o n

c i r c u l a t e s i n r ev / s e c
8 u0=4*%pi *10^ -7 // i n weber /amp−m
9 x=0 //x i s any p o i n t on the o r b i t , s i n c e at c e n t e r x

=0
10 // (A)
11 i=e*f

12 B=u0*i*R^2*0.5/((R^2+x^2) ^(3/2))

13 disp(B,” (A) Magnet ic f i e l d at the c e n t e r o f the
o r b i t i n wb/m2”)

14 N=1 // no . o f t u r n s
15 A=%pi*R^2

16 U=N*i*A
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17 disp(U,” (B) E q u i v a l e n t magnet i c d i p o l e moment i n
amp−m2 i s ”)
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Chapter 35

FARADAYS LAW

Scilab code Exa 35.1 Induced EMF

1 // c h a p t e r 35
2 // example1
3 clc

4 // g i v e n
5 l=1.0 // l e n g t h o f s o l e n o i d i n meter
6 r=3*10^ -2 // r a d i u s o f s o l e n o i d i n meter
7 n=200*10^2 // number o f t u r n s i n s o l e n o i d per meter
8 u0=4*%pi *10^ -7 // i n weber /amp−m
9 i=1.5 // c u r r e n t i n amp

10 N=100 // no . o f t u r n s i n a c l o s e packed c o i l p l a c e d at
the c e n t e r o f s o l e n o i d

11 d=2*10^ -2 // d iamete r o f c o i l i n meter
12 delta_T =0.050 // i n s e c
13 // (A)
14 B=u0*i*n

15 disp(B,” Magnet ic f i e l d at c e n t e r i n wb/m2 i s ”)
16 // (B)
17 A=%pi*(d/2)^2

18 Q=B*A

19 disp(Q,” Magnet ic f l u x at the c e n t e r o f the s o l e n o i d
i n weber i s ”)
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20 delta_Q=Q-(-Q)

21 E=-(N*delta_Q/delta_T)

22 disp(E,” Induced EMF i n v o l t s i s ”)

Scilab code Exa 35.7 Induced elelctric field and EMF

1 // c h a p t e r 35
2 // example7
3 clc

4 // g i v e n
5 // r e f e r to f i g 35−16
6 B=2 // magnet i c f i e l d i n wb/m2
7 l=10*10^ -2 // i n m
8 v=1.0 // i n m/ s e c
9 q=1.6*10^ -19 // cha rge i n c o u l
10 disp(” Let S be the frame o f r e f e r e n c e f i x e d w. r . t

the magnet and Z be the frame o f r e f e r e n c e w . r . t
the l oop ”)

11 // (A)
12 E=v*B

13 disp(E,” (A) Induced e l e c t r i c f i e l d i n v o l t /m
obse rved by Z”)

14 // (B)
15 F=q*v*B

16 disp(F,” (B) Force a c t i n g on cha rge c a r r i e r i n nt w .
r . t S i s ”)

17 F1=q*E

18 disp(F1,” Force a c t i n g on cha rge c a r r i e r i n nt w
. r . t Z i s ”)

19 // (C)
20 emf1=B*l*v

21 disp(emf1 ,” (C) Induced emf i n v o l t ob s e rved by S i s
”)

22 emf2=E*l

23 disp(emf2 ,” Induced emf i n v o l t ob s e rv ed by Z i s ”)
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Chapter 36

INDUCTANCE

Scilab code Exa 36.1 Inductance of a toroid

1 // c h a p t e r 36
2 // example1
3 clc

4 // g i v e n
5 u0=4*%pi *10^ -7 // i n weber /amp−m Mu−not=u0
6 N=10^3 // no . o f t u r n s
7 a=5*10^ -2 // im meter
8 b=10*10^ -2 // i n meter
9 h=1*10^ -2 // i n metre

10 L=(u0*N^2*h)/(2* %pi)*log(b/a)

11 disp(L,” Induc tance o f a t o r o i d o f r e c y a n g u l a r c r o s s
s e c t i o n i n henry i s ”)

Scilab code Exa 36.2 Time

1 // c h a p t e r 36
2 // example2
3 clc
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4 // g i v e n
5 L=50 // i n d u c t a n c e i n henry
6 R=30 // r e s i s t a n c e i n ohms
7 t0=log(2)*(L/R)

8 disp(t0,”Time taken f o r the c u r r e n t to r ea ch one−
h a l f o f i t s f i n a l e q u i l i b r i u m i n s e c i s ”)

Scilab code Exa 36.3 MAximum Current and Energy stored

1 // c h a p t e r 36
2 // example3
3 clc

4 // g i v e n
5 L=5 // i n d u c t a n c e i n henry
6 V=100 // emf i n v o l t s
7 R=20 // r e s i s t a n c e i n ohms
8 i=V/R

9 disp(i,”Maximum c u r r e n t i n amp i s ”)
10 U=(L*i^2)/2

11 disp(U,” Energy s t o r e d i n the magnet i c f i e l d i n
j o u l e s i s ”)

Scilab code Exa 36.4 Rate at which energy is stored and delivered and appeared

1 // c h a p t e r 36
2 // example4
3 clc

4 // g i v e n
5 L=3 // i n d u c t a n c e i n henry
6 R=10 // r e s i s t a n c e i n ohm
7 V=3 // emf i n v o l t s
8 t=0.30 // i n s e c
9 T=0.30 // i n d u c t i v e t ime c o n s t a n t i n s e c
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10 // ( a )
11 i=(V/R)*(1-exp(-t/T))

12 P1=V*i

13 disp(P1,”The r a t e at which ene rgy i s d e l i v r e d by the
b a t t e r y i n watt i s ”)

14 // ( b )
15 P2=i^2*R

16 disp(P2,”The r a t e at which ene rgy appea r s as J o u l e
heat i n the r e s i s t o r i n watt i s ”)

17 // ( c )
18 disp(” Let D=d i / dt ”)
19 D=(V/L)*exp(-t/T)// i n amp/ s e c
20 P3=L*i*D

21 disp(P3,”The d e s i r e d r a t e at which ene rgy i s be ing
s t o r e d i n the magnet i c f i e l d i n watt i s ”)

Scilab code Exa 36.6 Energy

1 // c h a p t e r 36
2 // example6
3 clc

4 // g i v e n
5 epsilon0 =8.9*10^ -12 // i n c o u l 2 / nt−m2
6 E=10^5 // e l e l c t r i c f i e l d i n v o l t s / meter
7 B=1 // magnet i c f i e l d i n weber / meter2
8 u0=4*%pi *10^ -7 // i n weber /amp−m Mu−not=u0
9 a=0.1 // s i d e o f the cube i n meter

10 V0=a^3 // volume o f the cube i n meter3
11 // ( a )
12 U1=epsilon0*E^2*V0/2 // i n e l e l c t r i c f i e l d
13 disp(U1,” ( a ) Energy r e q u i r e d to s e t up i n the g i v e n

cube on edge i n e l e c t r i c f i e l d i n j o u l e s i s ”)
14 // ( b )
15 U2=(B^2/(2* u0))*V0

16 disp(U2,” ( b ) Energy r e q u i r e d to s e t up i n the g i v e n
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cube on edge i n magnet i c f i e l d i n j o u l e s i s ”)
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Chapter 37

MAGNETIC PROPERTIES
OF MATTER

Scilab code Exa 37.2 Orbital dipole moment

1 // c h a p t e r 37
2 // example2
3 clc

4 // g i v e n
5 e=1.6*10^ -19 // i n c o u l
6 r=5.1*10^ -11 // r a d i u s o f hydrogen atom i n meter
7 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
8 epsilon0 =8.9*10^ -12 // i n c o u l 2 / nt−m2
9 p=((e^2)/4)*sqrt(r/(%pi*epsilon0*m))

10 disp(p,” O r b i t a l d i p o l e moment i n amp−m2 i s ”)

Scilab code Exa 37.4 Change in magnetic moment

1 // c h a p t e r 37
2 // example4
3 clc
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4 // g i v e n
5 e=1.6*10^ -19 // i n c o u l
6 r=5.1*10^ -11 // r a d i u s o f hydrogen atom i n meter
7 m=9.1*10^ -31 // mass o f e l e c t r o n i n kg
8 epsilon0 =8.9*10^ -12 // i n c o u l 2 / nt−m2
9 B=2 // i n wb/m2
10 delta_p =(e^2*B*r^2) /(4*m)

11 disp(delta_p ,”Change i n O r b i t a l d i p o l e moment i n amp
−m2 i s + 0 r −”)

Scilab code Exa 37.5 Precession frequency

1 // c h a p t e r 37
2 // example5
3 clc

4 // g i v e n
5 u=1.4*10^ -26 // i n amp−m2
6 B=0.50 //wb/m2
7 Lp =0.53*10^ -34 // i n j o u l e−s e c
8 fp=u*B/(2* %pi*Lp)

9 disp(fp,” P r e c e s s i o n f r e q u e n c y o f phoyon i n g i v e n
magnet i c f i e l d i n cps i s ”)

Scilab code Exa 37.6 Magnetic field strength Magnetisation Effective magnetising current and Permeability

1 // c h a p t e r 37
2 // example6
3 clc

4 // g i v e n
5 n=10*10^2 // t u r n s /m
6 i=2 // i n amp
7 B=1.0 // i n wb/m
8 u0=4*%pi *10^ -7 // i n wb/amp−m
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9 // (A)
10 H=n*i

11 disp(H,” (A) Magnet ic f i e l d s t r e n g t h i n amp/m i s ”)
12 // (B)
13 M=(B-u0*H)/u0

14 disp(” (B) M a g n e t i s a t i o n i s Zero when c o r e i s
removed ”)

15 disp(M,” M a g n e t i s a t i o n when th e c o r e i s r e p l a c e d i n
amp/m”)

16 // (C)
17 disp(” (C) E f f e c t i v e magne t i z i ng c u r r e n t i=i (M, 0 )=M

∗ (2∗%pi∗ r0 /N0)=M/n”)
18 i=M/n

19 disp(i,” E f f e c t i v e magne t i z i ng c u r r e n t i n amp i s ”)
20 //D
21 Km=B/(u0*H)

22 disp(Km,” (D) P e r m e a b i l i t y ”)
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Chapter 38

ELECTROMAGNETIC
OSCILLATIONS

Scilab code Exa 38.1 Current

1 // Example 1
2 // Chapter 38
3 // c l c ( )
4 V_o =50 // i n v o l t s
5 C=1*10^ -6 // i n f a r a d
6 L=10*10^ -3

7 i_m=V_o*(sqrt(C/L))

8 disp(i_m ,”Max c u r r e n t i n amps”)

Scilab code Exa 38.2 Angular frequency

1 // c h a p t e r 38
2 // Example 2
3 clc

4 // g i v e n
5 L=10*(10^ -3) // i n henry
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6 C=(10)^-6 // i n f a r a d
7 w=sqrt (1/(L*C))

8 disp(” Angular f r e q u e n c y i n r a d i a n s / s e c=”)
9 disp(w)

Scilab code Exa 38.3 Angular frequency and time

1 // c h a p t e r 38
2 // Example 3
3 clc

4

5

6 // g i v e n
7 L=10*(10^ -3) // i n henry
8 C=(10)^-6 // i n f a r a d
9 R=0.1 // i n ohm

10 w=sqrt (1/(L*C))

11 disp(” Angular f r e q u e n c y i n r a d i a n s / s e c=”)
12 disp(w)

13 t=(2*L*log (2))/R

14 disp(” t ime i n s e c=”)
15 disp(t)

Scilab code Exa 38.5 Magnetic field

1 // c h a p t e r 38
2 // Example 5
3 clc

4 // g i v e n
5 m_0 =(4* %pi *10^ -7) // i n weber
6 e_0 =(8.9*10^ -12)

7 R=5*10^ -2 // mete r s
8 dEbydT =10^12
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9 B=(0.5* m_0*e_0*R*dEbydT)

10 disp(” magnet i c f i e l d i n weber /mˆ2=”)
11 disp(B)

Scilab code Exa 38.6 Calculation of current

1 // c h a p t e r 38
2 // Example 6
3 clc

4 // g i v e n
5 m_0 =(4* %pi *10^ -7) // i n weber
6 e_0 =(8.9*10^ -12)

7 R=5*10^ -2 // mete r s
8 dEbydT =10^12

9 i_d=(e_0*%pi*R*R*dEbydT)

10 disp(” c u r r e n t i n amp=”)
11 disp(i_d)

45



Chapter 39

ELECTROMAGNETIC
WAVES

Scilab code Exa 39.6 Magnitude of electric and magnetic field

1 // Example 6
2 // c h a p t e r 39
3 // c l c ( )
4 r=1 // i n m
5 p=10^3 //
6 m=4*%pi*10^-7 // weber /amp−m
7 c=3*10^8

8 x=2*%pi

9 E_m =(1/r)*(sqrt((p*m*c)/x))

10 disp(E_m ,”The v a l u e o f E i n v o l t s / meter=”)
11 B=E_m/c

12 disp(B,”B i n weber / meter ˆ2 ”)
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Chapter 40

NATURE AND
PROPOGATION OF LIGHT

Scilab code Exa 40.1 Force and energy reflected

1 // c h a p t e r 40
2 // Example 1
3 // c l c ( )
4 u=(10) *(1.0) *3600 // i n J o u l e s
5 c=3*10^8 // i n m/ s e c
6 t=3600 // i n s e c
7 disp(” s o l u t i o n ( a ) ”)
8 disp(u,” ene rgy r e f l e c t e d from m i r r o r i n j o u l e=”)
9 p=(2*u)/c

10 disp(p,”momentum a f t e r i hr i l l u m i n a t i o n i n kg−m/ s e c
=”)

11 disp(” s o l u t i o n ( b ) ”)
12 f=p/t

13 disp(f,” f o r c e i n newton=”)

Scilab code Exa 40.2 Angular speed
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1 // c h a p t e r 40
2 // example 2
3 // c l c ( )
4 theta =1/1440

5 c=3*10^8 // i n m/ s e c
6 l=8630 // i n m
7 w=(c*theta)/(2*l)

8 disp(w,” Angular speed i n r ev / s e c= ”)

Scilab code Exa 40.3 Calculation of c

1 // c h a p t e r 40
2 // example 3
3 // c l c ( )
4 l=15.6 // i n cm
5 n=8

6 lambda_g =(2*l)/n

7 disp(lambda_g ,” lambda g i n cm=”)
8 lambda =3.15 // i n cm
9 f=9.5*10^9 // c y c l e s / s e c
10 c=lambda*f

11 disp(c,” v a l u e o f c i n m/ s e c=”)

Scilab code Exa 40.4 Percentage error

1 // Example 4
2 // c h a p t e r 4
3 // c l c ( )
4 v_1 =25000 // m i l e s / hr
5 u=25000 // m i l e s / hr
6 c=6.7*10^8 // m i l e s / hr
7 x=1+(( v_1*u)/(c)^2)

8
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9 v=(v_1+u)/x

10 disp(v,” Speed o f l i g h t i n m i l e s / hour=”)
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Chapter 41

REFLECTION AND
REFRACTION PLANE
WAVES AND PLANE
SURFACESREFLECTION
AND REFRACTION PLANE
WAVES AND PLANE
SURFACES

Scilab code Exa 41.1 angel between two refracted beam

1 // example 2
2 // c h a p t e r 41
3 theta_1 =30

4 n_qa =1.4702

5 theta2=asind(sind(theta_1)/n_qa)

6 disp(” For 4000 A beam , t h e t a 2 i n d e g r e e=”)
7 disp(theta2)

8
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9 theta_1 =30

10 n_qa =1.4624

11 theta2=asind(sind(theta_1)/n_qa)

12 disp(” For 5000 A beam , t h e t a 2 i n d e g r e e=”)
13 disp(theta2)

Scilab code Exa 41.4 Index of glass

1 // example 4
2 // c h a p t e r 41
3 // c l c ( )
4 disp(” Index r e f l e c t i o n=”)
5 n=1/ sind (45)

6 disp(n)

Scilab code Exa 41.5 Angel

1 // Example 4
2 // Chapter 41
3 // c l c ( )
4 n2=1.33

5 n1=1.50

6 theta_c=asind(n2/n1)

7 disp(theta_c ,” Angle t h e t a c i n d e g r e e=”)
8 disp(” Actua l a n g l e o f i n d i c e s =45 i s l e s s than

t h e t a c , so t h e r e \n i s no i n t e r n a l a n g l e
r e f l e c t i o n ”)

9 disp(” a n g l e o f r e f r a c t i o n=”)
10 x=n1/n2

11 theta_2=asind(x*sind (45))

12 disp(theta_2 ,” t h e t a 2 i n d e g r e e=”)

51



Chapter 42

REFLECTION AND
REFRACTION SPHERICAL
WAVES AND SPHERICAL
SURFACES

Scilab code Exa 42.4 Location of image

1 // example 4
2 // c h a p t e r 42
3 // c l c ( )
4 n1=1

5 n2=2

6 o=20 // i n cm
7 r=10 // i n cm
8 disp(”x=n2/ i ”)
9 x=((n2-n1)/r)-(n1/o)

10 disp(x)

11 i=n2/x

12 disp(i,”The v a l u e o f i i n cm=”)
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Scilab code Exa 42.5 Location of image

1 // example 5
2 // c h a p t e r 42
3 // c l c ( )
4 n1=2

5 n2=1

6 o=15 // i n cm
7 r=-10 // i n cm
8 disp(”x=n2/ i ”)
9 x=((n2-n1)/r)-(n1/o)

10 disp(x)

11 i=n2/x

12 disp(i,”The v a l u e o f i i n cm=”)

Scilab code Exa 42.7 Location of image

1 // Example 7
2 // c h a p t e r 42
3 // c l c ( )
4 n=1.65

5 r_1 =40 // i n cm
6 r_2=-40 // i n cm
7 disp(”x=1/ f i n cm=”)
8 x=(n-1) *((1/ r_1) -(1/r_2))

9 disp(x)

10 disp(” f =1/x”)
11 f=1/x

12 disp(f,” f i n cm=”)

Scilab code Exa 42.8 Location of image

1 // Example 8
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2 // c h a p t e r 42
3 // c l c ( )
4 o=9 // i n c
5 f=24 // i n cm
6 x=(1/f) -(1/o)

7 disp(”x=1/ i i n cm=”)
8 disp(x)

9 i=1/x

10 disp(” i i n cm=”)
11 disp(i)

12 disp(” l a t e r a l m a g n i f i c a t i o n =”)
13 m=-(i/o)

14 disp(m)
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Chapter 43

INTERFERENCE

Scilab code Exa 43.1 Angular position of first minimum

1 // Example
2 // c h a p t e r 43
3 // g i v e n
4 m=1

5 lambda =546*10^ -9

6 d=0.10*10^ -3 // i n m
7 sin_theta =((m-0.5)*lambda)/(d)

8 disp(sin_theta ,” s i n t h e t a =”)
9 theta=asind(sin_theta)

10 disp(theta ,” a n g l e i n d e g r e e=”)

Scilab code Exa 43.2 Linear distance

1 // Example 2
2 // c h a p t e r 43
3 delta =546*10^ -9 // i n meter
4 D=20*10^ -2 // i n meter
5 d=0.10*10^ -3 // / i n meter
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6 delta_y =( delta*D)/d

7 disp(delta_y ,” L i n e a r d i s t e n c e i n meter=”)

Scilab code Exa 43.4 Refraction

1 // Example 4
2 // c h a p t e r 43
3 d=3200 // i n A
4 n=1.33

5 for m=1:2

6 lambda_max =(2*d*n)/(m+0.5)

7 lambda_min =(8500/m)

8 disp(m, ”when m=”)
9 disp(lambda_max ,” lambda max=”)
10 disp(lambda_min ,” lambda min=”)
11 end

Scilab code Exa 43.5 Refraction

1 // Example 5
2 // c h a p t e r 43
3 // c l c ( )
4 lambda =5000 // i n A
5 n=1.38

6 for m=0:3

7 disp(m,”when m=”)
8 d=((m+0.5)*lambda)/(2*n)

9 disp(d,”d i n A=”)
10 end
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Chapter 44

DIFFRACTION

Scilab code Exa 44.1 Calculation of wavelength

1 // example 1
2 // c h a p t e r 44
3 // c l c ( )
4 m=1

5 lambda =6500 // i n A
6

7 a=(m*lambda)/sind (30)

8 disp(a,”a i n A=”)

Scilab code Exa 44.2 Calculation of wavelength

1 // Example 2
2 // Chapter 44
3 lambda =6500

4 lambda_1=lambda /1.5

5 disp(lambda_1 ,” wave l ength i n A=”)
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Scilab code Exa 44.5 Current

1 // c h a p t e r 44
2 // Example 5
3 clc

4 // g i v e n
5 m_0 =(4* %pi *10^ -7) // i n weber
6 e_0 =(8.9*10^ -12)

7 R=5*10^ -2 // mete r s
8 dEbydT =10^12

9 i_d=(e_0*%pi*R*R*dEbydT)

10 disp(” c u r r e n t i n amp=”)
11 disp(i_d)

Scilab code Exa 44.7 delta y

1 // c h a p t e r 44
2 // example 7
3 // g i v e n
4 // c l c ( )
5

6 lambda =480*10^ -9 // i n m
7 d=0.10*10^ -3 // i n m
8 D=50*10^ -2 // i n m
9 a=0.02*10^ -3

10 delta_y =( lambda*D)/d

11 disp(” s o l u t i o n ( a ) ”)
12 disp(delta_y ,”D i n m=”)
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Chapter 45

GRATING AND SPECTRA

Scilab code Exa 45.1 calculation of angel

1 // example 1
2 // c h a p t e r 45
3 // c l c ( )
4 m=1

5 lambda =4000 // i n A
6 d=31700 // i n A
7 theta=asind ((m*lambda)/d)

8 disp(theta ,”The f i r s t o r d e r d i f f r a c t i o n p a t t e r n i n
d e g r e e=”)

Scilab code Exa 45.2 Calculation of angel theta

1 // c h a p t e r 45
2 // example 2
3 // g i v e n
4 // c l c ( )
5 m=1

6 lambda =5890 // i n A
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7 d=25400 // i n A
8 theta=asind ((m*lambda)/d)

9 disp(” s o l u t i o n ( a ) ”)
10 disp(theta ,”The f i r s t o r d e r d i f f r a c t i o n p a t t e r n i n

d e g r e e=”)
11 disp(” s o l u t i o n ( b ) ”)
12 // g i v e n
13 del_lambda =5.9 // i n A
14 delta_theta =(m*( del_lambda))/(d*cosd(theta))

15 disp(delta_theta ,” Angle o f s e p e r a t i o n i n d e g r e e=”)

Scilab code Exa 45.3 Calculation of sodium doublet

1 // Example 3
2 // c h a p t e r 45
3 // Given
4 lambda =5890 //A
5 m=3

6 delta_lambda =(5895.9 -5890.0) // i n A
7 R=lambda /( delta_lambda)

8 disp(R,” R e s o l v i n g power=”)
9 N=(R/m)

10 disp(N,”Number o f r u l i n g s needed i s=”)

Scilab code Exa 45.4 Calculation of dispersion

1 // Example 4
2 // Chapter 45
3 // c l c ( )
4 m=3

5 m1=5

6 lambda =5460 // i n A
7 d=31700 // i n A
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8 theta=asind ((m*lambda)/d)

9 disp(theta ,”The f i r s t o r d e r d i f f r a c t i o n p a t t e r n i n
d e g r e e=”)

10 D=m/(d* cosd(theta))

11 disp(” S o l u t i o n ( a ) ”)
12 disp(D,”The d i s p e r s i o n i n r a d i a n /A=”)
13 disp(” S o l u t i o n ( b ) ”)
14 N=8000

15 lambda =5460

16 R=N*m1

17 delta_lambda=lambda/R

18 disp(delta_lambda ,”Wave l e n g t h d i f f e r e n c e i n A=”)

Scilab code Exa 45.5 Calculation of angels

1 // Example 5
2 // c h a p t e r 45
3 // c l c ( )
4 a_o =5.63 //A
5 d=a_o/sqrt (5)

6 lambda =1.10 // i n A
7 disp(d,” I n t e r p l a n a r s p a c i n g d i n A=”)
8

9 disp(” d i f f r a c t e d beam o c c u r s when m=1 ,m=2 and m=3”)
10 disp(”when m1=1 , t h e t a i n d e g r e e=”)
11 m1=1

12 x=(m1*lambda)/(2*d)

13 theta_1=asind(x)

14 disp(theta_1)

15 disp(”when m1=2 , t h e t a i n d e g r e e=”)
16 m2=2

17 x=(m2*lambda)/(2*d)

18 theta_2=asind(x)

19 disp(theta_2)

20 disp(”when m1=3 , t h e t a i n d e g r e e=”)
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21 m3=3

22 x=(m3*lambda)/(2*d)

23 theta_3=asind(x)

24 disp(theta_3)
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Chapter 46

POLARIZATION

Scilab code Exa 46.1 Calculation of theta

1 // example 1
2 // c h a p t e r 46
3 theta=acosd (1/ sqrt (2))

4 disp (180-theta ,” P o l a r i z a t i o n a n g l e t h e t a=”)

Scilab code Exa 46.2 Angle of refraction

1 // example 2
2 // Chapter 46
3 theta_p= atand (1.5)

4 disp(theta_p ,” t h e t a p i n d e g r e e s ”)
5 sin_theta_r= sind(theta_p)/1.5

6 theta_r=asind(sin_theta_r)

7 disp(theta_r ,” a n g l e o f r e f r a c t i o n f r o n s n e l l s law i n
d e g r e e s=”)
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Scilab code Exa 46.3 Thickness of slab

1 // Example 3
2 // c h a p t e r 46
3 // from the e q u a t i o n
4 lambda =5890 //A
5 n_e =1.553

6 n_o =1.544

7 s=(n_e) -(n_o)

8 x=( lambda)/(4*s)

9 // t ex tbook answer i s wrong
10 disp(x,”The v a l u e o f x i n m=”)
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Chapter 47

LIGHT AND QUANTUM
PHYSICS

Scilab code Exa 47.1 velocity

1 // Chapter 47
2 // Example1
3 k=20 // i n nt /m
4 m=1 // i n kg
5 // s o l u t i o n
6 v=(sqrt((k)/(m)))*(1/(2* %pi))

7

8 disp(” v e l o c i t y i n c y c l e s / s ” )

9 disp(v)

Scilab code Exa 47.2 Time calculation

1 // Example 2
2 // c h a p t e r 47
3 P=(10^( -3))*(3*10^( -18))/(300)

4 disp(P,”Power i n j−s e c ”)
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5 s=1.6*(10^( -19))

6 t=(5*s)/P

7 disp(t,” t ime r e q i r e d i n s e c =”)
8 one_sec =0.000277778 // hr
9 in_hour=one_sec*t

10 disp(in_hour ,” t ime r e q u i r e d i n hour ”)

Scilab code Exa 47.3 Work function for sodium

1 // Example 3
2 // Chapter 47
3 h=6.63*10^( -34) // i n j o u l e / s e c
4 v=4.39*10^(14) // c y c l e s / s e c
5 E_o=h*(v)

6 disp(E_o ,” Energy i n j o u l e=”)

Scilab code Exa 47.4 Kinetic energy to be imparten on recoiling electron

1 // Example 4
2 disp(” s o l u t i o n a”)
3 h=(6.63) *10^ -34

4 m=9.11*10^ -31

5 c=3*10^8

6 delta_h =(h/(m*c))*(1-cos (90))

7 disp(delta_h ,” compton s h i f t i n meter ”)
8 disp(” s o l u t i o n b”)
9 delta =1*10^ -10

10 k=(h*c*delta_h)/( delta*(delta+delta_h))

11

12 disp(k,” K i n e t i c ene rgy i n j o u l e s ”)
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Scilab code Exa 47.5 Binding energy of hydrogen atom

1 // example5
2 m=9.11*10^ -31 // i n kg
3 e=8.85*10^ -12 // i n c o u l ˆ2/ nt−mˆ2
4 h=6.63*10^ -34 // i n j−s e c
5 E=(-m*(e^4))/(8*(e^2)*(h^2))

6 disp(E,” Bind ing ene rgy o f hydrogen i n j o u l e ”)
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Chapter 48

WAVES AND
PROPOGATION

Scilab code Exa 1.1 Wavelength of particle

1 // Chapter 48
2 // Example1
3 k=100*(1.6*(10^ -19))

4 m=9.1*(10^ -31)

5 // s o l u t i o n
6 v=sqrt (((2*k)/(m)))

7

8 disp(” v e l o c i t y i n m/ s ” )

9 disp(v)

10 h=6.6*(10^ -34)

11 p=5.4*(10^ -34)

12 lambda=h/p

13 disp(” wave l ength i n A”)
14 disp(lambda)

Scilab code Exa 48.1 velocity and angular wavelength
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1 // Chapter 48
2 // Example1
3 k=100*(1.6*(10^ -19))

4 m=9.1*(10^ -31)

5 // s o l u t i o n
6 v=sqrt (((2*k)/(m)))

7

8 disp(” v e l o c i t y i n m/ s ” )

9 disp(v)

10 h=6.6*(10^ -34)

11 p=5.4*(10^ -34)

12 lambda=h/p

13 disp(” wave l ength i n A”)
14 disp(lambda)

Scilab code Exa 48.2 Quantized energy

1 // Example 2
2 // g i v e n data
3 n=1

4 h=(6.6) *10^ -34 // j / s e c
5 m=9.1*(10^ -31) // i n kg
6 l=1*(10^ -9) // i n m
7 // S o l u t i o n
8 E=(n^2)*((h^2) /(8*m*(l^2)))

9 disp(” Energy i n J o u l e=”)
10 disp(E)

Scilab code Exa 48.3 Quantum number

1 // Example3
2 // g i v e n
3 m=10^ -9 // i n kg
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4 v=10^-6 // i n m/ s
5 l=10^-4 // i n m
6 h=(6.6) *(10^ -34) // j / s
7 E=(0.5)*m*(v^2)

8

9 disp(” Energy i n j o u l e=”)
10 disp(E)

11

12 n=(l/h)*(sqrt (8*m*E))

13 disp(”Quantum number=”)
14 disp(n)

Scilab code Exa 48.5 Position of electron

1 // Example 5
2 // g i v e n
3 m=9.1*(10^ -31) // i n kg
4 v=300 // i n m/ s
5 h=6.6*(10^ -34) // i n j−s
6 p=m*v

7 disp(”The e l e c t r o m momentum i n kg−m/ s=”)
8 disp(p)

9 delta_p =(0.0001)*p

10

11 disp(” d e l t a p i n kg−m/ s=”)
12 disp(delta_p)

13

14 delta_x =(h/delta_p)

15 disp(”Minimum u n c e r t a i n a i t y i n m=”)
16 disp(delta_x)

Scilab code Exa 48.6 Position of electron
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1 // Example 6
2 m=0.05 // i n kg
3 v=300 //m/ s
4 delta_p=m*v

5 disp(”Momentum i n kg−m/ s=”)
6 disp(delta_p)

7 delta_x =(6.6*10^ -34)/delta_p

8 disp(” d e l t a x i n meter=”)
9 disp(delta_x)
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