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PREFACE

The warm response received from the students and teachers for the author’s book ‘Modern
Engineering Physics’ encouraged the author to bring out a book that may exclusively cover the
syllabi of various institutes affiliated to Rajasthan Technical University, Kota. The author tried his
best to arrange the matter in such a way that all the students and teachers of different universities
may not find any difficulty to get the topics of their particular courses of reading without much
effort. Many topics have been re-arranged and many more examples have been included to make
the various articles and examples more lucid and care has been taken to include all the examples
that have been set in various university examinations.

The author is highly thankful to Mrs. Nirmala Gupta, CMD; Mr. Navin Joshi,
Vice-President (Publishing), Mr. R.S. Saxena, Mr. Shishir Bhatnagar (Editorial & Pre-Press Manager)
and the whole staff of M/s. S. Chand & Company Ltd. for their kind co-operation for the speedy
preparation of the book. The author is also indebted to all his friends, colleagues and family members
who have helped him at every stage of the preparation of the book.

Though every care has been taken to avoid any misprints, omissions and errors; yet the same
might have left in due to oversight. The author will personally thank the persons who bring to his
notice any shortcomings and the same will be taken care of, for the future editions of the book to
make it more useful for the readers.

A.S. VASUDEVA
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B.Tech. I YEAR (SEMESTER I)
RAJASTHAN TECHNICAL UNIVERSITY, KOTA

UNIT – I
Interference of light

 Michelson’s Interferometer : Production of circular & straight line fringes. Determination
of wavelength of light. Determination of wavelength separation of two nearby wavelengths.

 Newton’s rings and measurement of wavelength of light.
 Interference of Optical technology : elementary idea of anti reflection coating and

interference filters.

UNIT – II
Polarisation of light

 Plane circular and elliptically polarized light on the basis of electric (light) vector Malus
law.

 Double Refraction : Qualitative description of refraction phase retardation plates, quarter
and half wave plates construction working and use of these in production and detection of
circular and elliptically polarized light.

 Optical Activity : Optical activity and law of optical rotation, specific rotation and its
measurement using the half shade and bi quartz device.

UNIT – III
Diffraction of light

 Single slit diffraction : Quantitative description of single slit, position of maxima/minima
and width of central maximum, intensity variation.

 Diffraction Grating : Construction and theory Formation of spectrum by plane transmission
grating, Determination of wavelength of light using plane transmission grating.

 Resolving power : Geometrical & spectral, Releigh criterion, Resolving power of diffraction
grating.

UNIT – IV
Special Theory of Relativity

 Postulates of special theory of relativity, Lorentz transformations relativity of length, Mass
and time.

 Relativistic velocity addition, mass-energy relation.
 Relativistic Energy and momentum.

NEW SYLLABUS
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B.Tech. I YEAR (SEMESTER II)
RAJASTHAN TECHNICAL UNIVERSITY, KOTA

UNIT – I
Applications of Schrodinger’s Equation

 Particle in three-dimensional boxes. Degeneracy
 Barrier penetration and tunnel effect.
 Tunneling probability, Alpha Decay.

Summerfield’s Free electron gas model
 Postulates, Density of energy states, Fermi energy level.
 Band Theory of solids

UNIT – II
Lasers

 Theory of laser action : Einstein’s coefficients. Components of a laser. Threshold conditions
for laster action.

 Theory, Design and application of He-Ne and semiconductor lasers.
 Elementary ideas of Q-switching and mode locking.

Holography
 Holography versus photography, Basic theory of holography. Basic requirement of a

holographic laboratory.
 Application of holography in microscopy and interferometer.

UNIT – III
Coherence

 Spatial and temporal coherence, Coherence light, Coherence time and ‘Q’ factor for light
 Visibility as a measure of coherence.
 Spatial Coherence and size of the source.
 Temporal coherence and spectral purity.

Optical Fibers
 Optical fiber as optical wave-guide.
 Numerical aperture and maximum angle of acceptance.

UNIT – IV
Nuclear Radiation Detectors and Dielectries

 Characteristics of gas filled detectors : general considerations.
 Construction, Working and properties of : Ionization chamber, proportional Counter. G.M.

Counter and Seintillation Counter.
 Dielectries : Electric break down and measurement

UNIT – V
Electro Dynamics

 Scalar and Vector fields
 Definitions of gradient Divergence and curl
 Maxwell’s Equations
 Boundary Conditions
 Wave equation and its solution for free space
 Nature of E.M. Waves. Poynting vector

NEW SYLLABUS
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FUNDAMENTAL CONSTANTS

Physical Quantity Symbol Value

Atomic mass unit (u) 1.660 540 2 × 10–27 kg
931.494 32 MeV/c2

Avogadro’s number AN 6.022 136 7 × 1023 particles/mol

Bohr magneton 2B
e

e
m

 


9.274 015 4 × 10–24 J/T

Bohr radius
2

0 2
e e

a
m e k




5.291 772 49 × 10–11 m

Boltzmann’s constant /B Ak R N 1.380 658 × 10–23 J/ko

Compton wavelength C
e

h
m c

  2.426 310 58 × 10–12 m

Coulomb constant
0

1
4ek 
 8.987 551 787 × 109 N · m2/C2

Deuteron mass dm 3.343 586 0 × 10–27 kg
2.013 553 214 u

Electron mass em 9.109 389 7 × 10–31 kg

5.485 799 03 × 10–4 u
0.510 999 06 MeV/c2

Electron-volt eV 1.602 177 33 × 10–19 J
Elementary charge e 1.602 177 33 × 10–19 C
Gas constant R 8.314 510 J/K mol
Gravitational constant G 6.672 59 × 10–11 N · m2/kg2

Hydrogen ground state energy
2

1
02
ee kE

a
 –13.605 698 eV

Josephson frequency-voltage ratio 2e / h 4.835 976 7 × 1014 Hz/V

Magnetic flux quantum 0 2
h
e

  2.067 834 61 × 10–15 T · m2

Neutron mass nm 1.674 928 6 × 10–27 kg

1.008 664 994 u
939.565 63 MeV/c2

(viii)
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Nuclear magneton 2n
p

e
m

 


5.050 786 6 × 10–27 J/T

Permeability of free space 0 74 10  T m/A 

Permittivity of free space 2
0 01/ c   8.854 187 817 × 10–12

C2/N · m2

Planck’s constant h 6.626 075 × 10–34 J·s

/ 2h  1.054 572 66 × 10–34 J·s

Proton mass pm 1.672 623 × 10–27 kg

1.007 276 470 u
938.272 3 (28) MeV/c2

Rydberg constant HR 1.097 373 153 4 × 107 m–1

Speed of light in vacuum c 2.997 924 58 × 108 m/s

(ix)
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Interference; Conservation of Energy; Methods of Getting Interference Pattern;
Fresnel Biprism; What Happens if White Light is Used; Location of Zero Order
Fringe; Displacement of Fringes; Phase Change on Reflection (Stoke’s Relations);
Colour in the Films (parallel film); Study of Colours; Conditions for getting
Colours in Thin Films; Non-Reflecting Films; Wedge-shaped Films; Testing of
Flat Surfaces; Interference Filters; Newton’s Rings; Formula for Determination
of  Determination of Refractive Index of a Liquid by Newton’s Rings; If Glass
Plate Under the Lens is Replaced by Plane Mirror; If White Light is used instead
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and isochromatics; Moire Fringes; Photo Elastic Bench; Polaroids; Applications
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(x)

Created with Print2PDF. To remove this line, buy a license at: http://www.software602.com/



Difference between Interference and Diffraction; Diffraction at a Straight Edge;
Determination of ; Zone Plate; Theory of Zone Plate; Construction of Zone
Plate; Difference between a Zone Plate and a Convex Lens; Fraunhofer Diffraction
at Single Slit; Intensity Distribution in the Diffraction Pattern due to a Single
Slit; Fraunhofer Diffraction at a Circular Aperture; Fraunhofer Diffraction at a
Double Slit; Fraunhofer Diffraction; Plane Transmission Grating; Conditions for
Secondary Maxima and Minima; Absent Spectra; Dispersive Power of Grating;
Normal Spectrum; Resolving Power; Resolving Power of a Diffraction Grating;
Determination of Wavelength by Diffraction Grating.

UNIT – IV
4. WAVE PROPERTIES OF PARTICLES 106 – 136

Wave Properties of Particles; Velocity of de Broglie Waves; Wave (Phase) Velocity
and Group Velocity; Experimental Study of matter Waves; G.P. Thomson
Experiments; Neutron Diffraction; Heisenberg's Uncertainty Principle; Applications
of Uncertainty Principle: Complementary Principle: Electron Microscope.

5. PARTICLE PROPERTIES OF RADIATION (Quantum Theory) 137 – 161
Introduction; Distribution of Energy in a Black Body Spectrum; Wien’s Law of
Energy Distribution: Rayleigh Jean’s Law; Planck’s Distribution Law: Photon Gas
(Derivation of Planck’s Law for Black Body Radiations); -ray Absorption by
Matter; Photoelectric Effect; Einstein's Photoelectric Equation; Experimental
Verification: Compton Effect; Direction of the Recoil Electron; Energy of Recoil
Electron; Compton Effect with Visible Light: Experimental Set Up of Compton
Effect; Pair Production: Distinction between -rays and X-rays.
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