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S.N.R. SONS COLLEGE (AUTONOMOUS)
DEPARTMENT OF PHYSICS
B.SC PHYSICS
(ACADEMIC YEAR 2015 - 2016 ONWARDS)
SCHEME OF EXAMINATION

SEMESTERI:
E
Course Code Course Credit xam CIA CE Total
S.No Hours
PartI:
1 15TO1/HO1/FO1 | Language:Tamil-1/Hindi- 1/ 3 3 25 75 100
/MO1 French -1/ Malayalam - 1
Part I1:
2 15E01 English for Communication-I 3 3 25 7 100
Part I11:
3 15PH101 Properties of Matter & 4 3 25 75 100
Acoustics
4 15PH102 Mechanics 4 3 25 75 100
15PH103 Allied I: Mathematics — I 4 3 25 75 100
6 15PH203 Practl.cal 1 : General ) i ) ) i
Experiments -1
7 15ES01 Part IV : Envi tal
ar . nvironmenta ) 5 50 ] 0%
Studies
Total 20 500
SEMESTER II:
E
S.No Course Code Course Credit xam CIA CE Total
Hours
15T02/H02/F02 | Part1:
1 IMO2 Language:Tamil-2/Hindi- 2/ 3 3 25 75 100
French -2/ Malayalam - 2
Part I1:
2 15E02 2 1
SEO English for Communication-11 3 3 > 75 00
3 | 15PH201 Part 1 : 4 3 5 | 75 100
Heat & Thermodynamics
4 Supportive Course : I 4 3 25 75 100
Allied II :
15PH202 4 2 1
3 > 0 Mathematics — II 3 > 75 00
Practical1: G 1
6 |15PH203 rachieal 7 - Lenera 3 3 40 | 60 100
Experiments -1
7 15VEO1 Part V : Value Education 2 2 50 - 50%
Total 23 600




SEMESTER III:

Exam
S.No | Course Code Course Credit CIA | CE Total
Hours
1 15PH301 Part III : Optics 5 3 25 75 100
2 15PH302 ELECTIVE 1 4 3 25 75 100
3 15PH303 Allied-111: Chemistry 3 25 75 100
4 15PH304 Skill Based Course-I: Digital 3 25 75 100
Electronics
5 15PH305 Practical II: Digital 2 3 40 60 100
Electronics Lab
6 15PH404 Practical I1I : General - - - - -
Experiments — 11
7 15PH405 Allied Practical I: - - - - -
Chemistry Lab
8 15BTO1 Part-4 3 75 --
Basic Tamil |
9 15ATO1 Advanced Tamil | 2 - 75 75%
10 I15NMO1 Non Major II — Personality - 75
development
Total 19 500
SEMESTER 1V:
Exam
S.No | Course Code Course Credit CIA | CE | Total
Hours
1 15PH401 Part I1I: 5 3 25 75 100
Solid State Physics
2 15PH402 Skill Based Course-II : 5 3 25 75 100
Electricity and Magnetism
3 Part I1I : Supportive Course 4 3 25 75 100
11
4 15PH403 Allied I'V: Chemistry 11 3 3 25 75 100
5 15PH404 Practical III :General 3 3 40 60 100
Experiments — 11
6 15PH405 Allied Practical I: 3 3 40 60 100
Chemistry Lab
7 15PH406 Practical I'V: 3 3 40 60 100
Integrated Circuits Lab
8 15BT02 Part- IV Basic Tamil 11 3 75 -
9 [15AT02 Advanced Tamil IT 2 3 - || 7
10 15NMO02 Non Major II — General 3 -- 75
Awareness
Total 28 700




SEMESTER V:

E
S.No | Course Code Course Credit xam CIA CE Total
Hours
| 15PH501 Part III: Classical 5 3 25 75 100
Mechanics and Relativity
Part III: Atomic Physics and
2 15PH502 Spectroscopy 5 3 25 75 100
3 15PH503 Part I11: 4 3 25 75 100
8085 Microprocessor
4 15PH504 Elective 11 4 3 25 75 100
5 15PHS505 Practical V: 3 3 40 60 100
8085 Microprocessor Lab
6 15PH506 Skill Based Course III: 3 3 25 75 100
Computer Programming
7 15PH507 Practical VI: Computer 3 3 40 60 100
Programming Lab
8 15PH603 Practical VII: Advanced - - -
Experiments-I
9 15PH604 Practical VIII: Advanced - - -
Experiments - 11
Total 27 700
SEMESTER VI:
S.No | Course Code Course Credit Exam CIA CE Total
Hours
1 15PH601 Part III : Nuclear Physics 5 3 25 75 100
2 15PH602 Part III : Bio Medical 4 3 25 75 100
Instrumentation
3 Supportive Course I11: 4 3 25 75 100
4 15PH603 Practical VII: Advanced 3 3 40 60 100
Experiments-I
5 15PH604 Practical VIII: Advanced 3 3 40 60 100
Experiments - 11
6 15PH605 Skill Based Course-1V: 3 3 25 75 100
Astro Physics
7 15EA01 Part V: Extension 1 -- 50 -- 50%*
Activities
Total 23 600




S.N.R.SONS COLLEGE (AUTONOMOUS)
DEPARTMENT OF PHYSICS

B.Sc Physics

(ACADEMIC YEAR 2015 - 2016 ONWARDS)
SCHEME OF EXAMINATION

SUPPORTIVE COURSE:
S. | SUPPORTIVE COURSE -1 SUPPORTIVE COURSE - 11 | SUPPORTIVE COURSE - 111
No
1 Semiconductor Devices IC’s and their applications Quantum Mechanics
Audio/video Communication
2 PCB design and Fabrication Thermal & Statistical Physics
3 Communication System Material Science Laser Physics
ELECTIVES:
Elective — II
S.No | Course Code Elective — I Course Code eetive
1 15PH302 Energy Physics 15PH504 Instrumentation
2 15PH302A Modern Communication System 15PH504A Nano Physics
Fi ti
3 15PH302B Mathematical Physics 15PH504B iber Optic
Communication
*Not Included in CGPA

CIA: Continuous Internal Assessment

CE:- Comprehensive Examination

Total Marks: 3600

Total Credits: 140

Dr.S.POONGUZHALI
Chairman, Board of Studies in Physics
S.N.R. Sons College, Coimbatore



SEMESTER -1
PROPERTIES OF MATTER AND ACOUSTICS
COURSE CODE: 15PH101
Instructional hours per week: 5
Objective: To make the students to learn about various properties of matter and to study the
sound system.
Unit - 1: Elasticity [11Hrs]
Load, Stress & Strain, Hooke’s law, Types of Elasticity — Young’s modulus, Bulk
modulus, Torsion modulus. Poisson’s Ratio, torsion — Determination of Rigidity modulus
(Static torsion method, dynamic torsion method)
Unit - 2: Bending of Beams [10HTrs]
Expression for the bending moment — cantilever — Measurement of Young’s Modulus
(E).Non-Uniform bending and uniform bending of a beam- Konig’s method.
Unit - 3: Viscosity [11Hrs]
Streamline motion —turbulent motion — Poisenille’s formula — Terminal velocity and
stokes formula — Stoke’s method for the coefficient of viscosity of a viscous liquid — Searls
viscometer- rotating cylinder method of finding 1.
Unit — 4: Surface Tension [12Hrs]
Definition& dimension of surface tension — Pressure difference across a liquid
surface — Excess pressure inside a curved liquid surface — Determination of surface tension by
Jaegar’s method, Quincke’s method, Rayleigh’s method. Variation of surface tension with
temperature. Drop weight method of determining the surface tension of a liquid — Vapour
pressure over flat and curved surface
Unit - 5: Acoustics [11Hrs]
Reverberation and time of reverberation — Sabine’s formula — Absorption coefficient
and its determination — Factors affecting the acoustics of building and their remedies —
Ultrasonic — Production, Properties and Application
Text Book:
1. Properties of Matter — Revised Edition — R.Murugeshan. S.Chand& Company Ltd.
Reference Books:
1. Properties of Matter — Brijlal and Subramaniam — S.Chand& Company (2003)
2. Elements of properties of Matter — D.S.Mathur — S.Chand& Company Ltd.
3. A text book of Sound — II edition — Brijlal&Subramanial — Vikas Publishing House Pvt. Ltd.



SEMESTER -1
MECHANICS
COURSE CODE: 15PH102
Instructional hours per week: 5

Objective: To make the students to learn about various mechanism of Mechanics and

Hydrostatics.

Unit - I: Laws of motion [10Hrs]
Newton’s first law of motion — second law of motion — Resistive force proportional to

the velocity. Constant force and resistive force proportional to velocity — conservative force.

Unit - I1: System of Particles [11Hrs]

Dynamics of a system of particles and concept of Rigid bodies — Centre of mass co-
ordinates — Centre of mass of rigid body — Motion of Centre of mass and linear momentum —
Angular momentum and Torque — Angular momentum of a system and center of mass —
conservation of Angular momentum — Collisions — Rockets.

Unit — III: Dynamics of Rigid bodies [12Hrs]

Rigid bodies — Rotational kinetic energy, moment of inertia and its physical significance
— Angular Acceleration — Angular momentum — Law of conservation of Angular momentum —
Torque — Analogy between translator motion and rotatory motion — work done by torque —
Theorem of perpendicular Axes, Parallel Axes — Moment of inertia of a thin Uniform Bar,
rectangular lamina, ring, circular disc, solid sphere, hollow sphere — Pouth’s rule.

Unit - IV: Oscillations [10Hrs]

Linear Harmonic Oscillator — Energy of a simple harmonic oscillator — simple harmonic
oscillations of a loaded spring — LC circuit — Simple pendulum — Compound pendulum — Bar
pendulum — Helmhotz Resonator — Oscillations of two masses connected by a spring —
Lissajous figures.

Unit - V: Hydrostatics [12Hrs]
Definition & determination of center of pressure — Expression for Centre of pressure of a

rectangular lamina with one side on the surface of the liquid — Expression for center of pressure

of a triangular lamina in the case of (i) vertex on the surface of the liquid (ii) base on the surface

of the liquid — laws of floatation — Definition of metacenter and metacentric height —

Determination of metacentric height of a ship.

Text book:

1.Mechanics &Eclectrodynamic — Brijlal N. Subrahmanyam, JivanSeshan — S.Chand&

Company.

Reference books:

1. A text book of Mechanics (Static and Hydrostatics) — Narayanamoorthy.
2. Mechanics — R. Murugesan

3. Mechanics — D.S. Mathur



PART IV

SEMESTER -1
ENVIRONMENTAL STUDIES
COURSE CODE: 15ES01

UNIT I: The multidisciplinary nature of environmental studies [6 Hrs]
UNIT II: Ecosystems [7 Hrs]
UNIT III: Biodiversity and its conversion [2 Hrs]
UNIT IV: Environmental pollution [5 Hrs]
UNIT V: Social issues and the environment [2 Hrs]
TEXT BOOK:

1. Environmental Studies for Undergraduate Courses — Bharathiar University (Unit I -
V)

REFERENCE BOOKS:
1. Environmental Education — V. K. Nantha

2. A Text book of Environmental studies — Thangamani .A. and T.Shymama



SEMESTER - 11
HEAT AND THERMODYNAMICS
COURSE CODE: 15PH201
Instructional hours per week: 5

Objective: To teach the students about the temperature effect on solids, different laws involved
in understanding of radiation effect and global warming.

UNIT - 1: THERMODYNAMICS [11Hrs]

Zeroth law of Thermodynamics — Concept of Heat — First law of thermodynamics —
Second law of motion — Carnot’s Theorem — Entropy — Physical concept of Entropy — Change
of Entropy in reversible cycle — change of entropy in irreversible process — Third law of
Thermodynamics.

UNIT - 2: THERMOMETRY [11Hrs]
Concept of heat and temperature — Thermometry — Types of Thermometers —

Centigrade, Fahrenheit scales — Platinum Resistance Thermometer — Seeback effect — Thomson

effect — Low temperature measurement — High temperature measurement — Joule’s calorimeter.

UNIT - 3: RADIATION [10Hrs]
Thermal Radiation — Prevost’s Theory of Heat exchanges — Stefan-Boltzmann law —

Rayleigh — Jean’s law — Planck’s radiation law — Solar constant — Angstrom’s Pyrheliometer —

Sources of solar energy — Greenhouse effect.

UNIT - 4: TRANSMISSION OF HEAT [12Hrs]
Coefficient of Thermal conductivity — Periodic flow of heat — Thermal conductivity

measurement( Angstrom’s method) — Propagation of Heat waves in the earth’s crust — Searle’s

method — Lee’s method for metals - Wiedemann — Franz law — practical application of

conduction of heat — Davy’s safety lamp — Convection — Application of convection — Thermo

flask.

UNIT -5: GLOBAL WARMING [11Hrs]
Consequences of Global warming — The Greenhouse effect — Types of Greenhouse

Gases - Evidence of Global warming — Possible causes of Global warming — Effects of global

warming — efforts to control global warming — National & International programs — our

contribution in reduction of Global warming

Text Book:

1.Heat Thermodynamics and statistical Physics — BrijlalDr.N.Subrahmanyam,P.S.Hemne -

S.Chand Publishers — Revised edition.

Reference books:

1. Heat and Thermodynamics — D.S.Mathur — 3 edition — S.Chand Publishers.

2. Heat and Thermodynamics — A.B.Gupta&H.P.Rai — New Central book — 1* edition.



SEMESTER -I1
PRACTICAL - I: GENERAL EXPERIMENTS -1
COURSE CODE: 15PH203

Any Twelve Experiments:

. Young’s modulus — Uniform bending — Optic lever
. Young’s modulus — Non Uniform bending — Pin & Microscope
. Surface tension of a liquid — Drop weight method

. Viscosity of highly viscous liquid — Stroke’s method.

1
2
3
4
5. Compound Pendulum — Determination of ‘g’ and ‘k’
6. Thermal conductivity of a bad conductor — Lee’s disc
7. Rigidity modulus — Static torsion

8. Joules colorimeter-Specific heat method.

9. Newton’s law

10.Characteristics of PN Junction Diode
11.Characteristics of Zener Diode

12.CE Transistor — Characteristics

13.DC Regulated Power supply

14.Characteristics of UJT

15.Characteristics of FET



SEMESTER - 11
PART -1V: VALUE EDUCATION
COURSE CODE: 15VEO01

UNIT -1 [5 Hrs]

Value Education- Meaning and nature of values -Basic Characteristics of Values -
Essential components of values - Classification of values - Sources of values - Value
education - Concept & Meaning -Need of Value Education - Objectives of Value
education

UNIT -1I [4 Hrs]

Inculcation of values - Methods -Dialogue —Writing- Through great Personalities-
Religious- Emotional Development - Different stages of Emotions in Human Life and
Emotional Maturity

UNIT - III [5 Hrs]

Value Education for Social order- School, state and Community — the school and
Religious freedom — Equality and Quality in education — Education and Social
Reconstruction

UNIT -1V [4 Hrs]
Value Education and national goal - Communication, work, service and
citizenship-national integration towards united and secular India

UNIT-V [4 Hrs]
Yoga -Meaning - Importance -Yoga and Holistic Health- Joint Exercise —
Yogasanas — Pranamaya - (any ten basic Yogasanas)

TEXT BOOKS:
1. Value Education — Dr. N.Venkataiah — APH, New DelhI-02 (Unit I - V)
REFERENCE BOOKS:
1. Value Oriented Education — D.Dayakara Reddy — DPH. New Delhi -02

2. Free yourself from tension with Yoga — K.R.Ganesh Babu - AUM Yoga
Therapy



SEMESTER - 11
SUPPORTIVE COURSE -1 PCB DESIGN AND FABRICATION
COURSE CODE:
Instructional hours per week: 5

Objective: This paper enables the students to learn about PCB design and fabrication
techniques and also using software for such design.
Unit - I: Board Types [10HTrs]

Single side board — double side board — multilayer board — plated through holes
technology — benefits of surface mount technology (SMT) — limitations of SMT — SMT
Components: Resistors, Capacitors inductors and IC’s
Unit - II: Layout And Artwork [11hrs]

Layout: Layout planning — General rules of layout Resistance — capacitance- inductance
of PCB conductors - Conducting spacing — Supply and ground conductors — Component placing
and mounting — cooling requirement and package density- layout check
Artwork: Basic approaches — Artwork Tapping Guide lines — general artwork rules — Artwork
check and Inspection
Unit -III: Laminates Cleaning and Photo Printing [11Hrs]

Laminates: Manufacture of copper clad Laminates — Properties of Laminates — types of
Laminates cleaning: Manual Cleaning Process- Machine cleaning process. Photo printing :
Basic process for double side PCB’s- Photo resists- Wet film resists — coating process for wet
film resists- exposure and Process for wet film resists - Dry film resists
Unit - IV: Etching and Soldering [11Hrs]

Etching: Introduction — Etching Machine — Etching system
Soldering: principles of solder connection — solder joints — solder alloys- soldering fluxes-
soldering techniques — De-soldering tools and techniques — solder mask — safety , Health and
medical aspects in soldering practices
Unit — V: Design Rules for Digital Circuit PCB and Automation [11Hrs]

Reflection — crosstalk- ground and supply line noise — electromagnetic interference from
pulse type EM field

Automation: CAD PCB Design — Managing design terms — Software Environment-
working with design objects- working in schematic documents — working in PCB document —
synchronizing scheme and PCB- working with simulation

Text books:
1. Clyde F. Coombs, “Printed Circuits Hand Book”, McGraw Hill, III edition 1988 (Unit I)

2. Walter C Bosshart “PCB Design and Technology”, TATA McGraw Hill Publication Co. Ltd, Delhi
1983 (Unit II -V)

Reference book:
1. R.G. Gupta “Electronic Instruments and System”, TATA McGraw Hill Publication Co. Ltd,
Delhi 2005



SEMESTER - 11
SUPPORTIVE COURSE -1 COMMUNICATION SYSTEM
COURSE CODE:
Instructional hours per week: 5

Objective: This paper enables the students to understand about different wave propagation and
various modulation techniques.
Unit - I: Radio Wave Propagation [12Hrs]

Electromagnetic or Radio Waves — Structure of Atmosphere( Troposphere, lonosphere)
— Ground Wave propagation- Space Wave Propagation- Sky Wave Propagation — Expression
for the Refractive index of the Ionosphere, Mechanism of Radio Wave Bending By the
Ionosphere — Virtual Height, MUF, OWF, Skipzone, Skip Distance
Unit - II: Amplitude Modulation Techniques [12Hrs]

Amplitude Modulation — Amplitude Modulation Index — Modulation Index for
Sinusoidal AM — frequency Spectrum for Sinusoidal AM — Average Power For Sinusoidal AM
— Effective Voltage & Current For Sinusoidal AM - Amplitude Modulator Circuit —
Demodulator Circuit - AM Transmitter — Super Heterodyne Principle & Circuit Diagram
Unit - I1I: Frequency Modulation Techniques [11Hrs]

Frequency Modulation — Sinusoidal FM — Frequency Spectrum for Sinusoidal AM —
Average Power in Sinusoidal AM —-FM modulator ( Varactor Diode Modulator) — FM
Transmitter - FM Demodulator( Radio Detector) — Amplitude Limiter — FM Receiver
Unit — I'V: SSB Modulation Techniques [10Hrs]

SSB Principle — Balanced Modulator — Double Balanced diode ring modulator, SSB
Generation: Balance Modulator — Filter Method, Phasing Method, Third method- SSB reception
Unit - V: Pulse Modulation Techniques [10Hrs]

Basic Concept of pulse Modulation — sampling theorem — PAM — PCM —PFM - PTM-
PPM - PWM - Multiple Technique : TDM — FDM
Text books:

1. Dennis Roddy, John coolen, “Electronic Communication” Prentice Hall of India 4th
Edition (Unit II, III, IV & V)

2. K.D.Prasad, “Antenna and Wave Propagation”, Sathyaprakesan, III Edition 1996.
(Unit - 1)

Reference books:
1. Anoke Singh, “Principles of Communication Engineering S.Chand& Company
Ltd.1984
2. Kennedy Davis, “Electronic Communication System”, 4th Edition TATA McGraw
Hill Publications



SEMESTER - 11
SUPPORTIVE COURSE -1 SEMICONDUCTOR DEVICES
COURSE CODE:
Instructional hours per week: 5

Objective: To enable the students to learn the function of various electronic components and to

steady their characteristics.

Unit — I: Atomic structure and semiconductor physics [12Hrs]
Energy level — Energy band in solids — Classification of solids &energy bands —

Semiconductor — Effects of temperature on semiconductor — Hole current — Types of

semiconductor — P-type & N-type Semiconductor

Unit - II: Semiconductor Diodes [11Hrs]
PN junction diode (construction, working and VI characteristics of PN junction diode) —

Diode as rectifier — Zener diode —Tunnel diode — Varactor diode — PIN diode — Light Emitting

Diode

Unit - III: Transistors [11Hrs]
Transistors — Construction & working of NPN and PNP transistors — CB, CE, CC

characteristics — Transistor biasing

Unit - IV: FET & MOSFET [11Hrs]
Principle & working of JFET — Difference between JFET & BJT — Characteristics of

JFET — MOSFET - Types of MOSFET — Working of D-MOSFET & E-MOSFET
Unit - V: Power Devices [10Hrs]
Construction , Working and Characteristics of SCR, DIAC and TRIAC.
UJT - Equivalent circuit of UJT — Characteristics of UJT — Advantage of UJT —
Application of UJT

Text books:

1. V. K. Metha, “Principles of Electronics”, S. Chand and Company Ltd, II Edition

2. R.S.Sedha, “A Text Book of Applied Electronics”, S.Chand& Company Ltd, I
Edition, 1990
Reference book:

1. Bernard Grob, “Basic Electronics”, Tata McGraw Hill, 1% Metric Edition,1984



SEMESTER - 111
OPTICS
COURSE CODE:15PH301
Instructional hours per week: 5
Objective: To make the students to learn about important phenomena of optics.
Unit -1 Geometrical Optics [11 Hrs]

Light- Properties of light: Reflection of light, Refraction of light- Refractive index-
Dispersion- Velocity of light- Photons- Fermat’s principle- Lenses: Thin lens, Thick lens,
Aberration-Spherical aberration- Chromatic aberration in lenses- Coma-Astigmatism errors.
Unit -2 Interference [11 Hrs]

Definition of waves, wave packets and propagation light waves- Theory of interference-
Fringes- Fresnel’s Bi prism- Wedge shaped film- Newton’s Rings- Michelson interferometer-
Types of fringes- Coherence
Unit -3Diffraction [11 Hrs]

Fresnel’s and Fraunhofer diffraction- Light- Zone plate- Difference between zone plate
and a convex lens- Difference between interference and diffraction- Fresnel diffraction at a
straight edge and narrow wire- Fraunhofer diffraction at a single slit and double slit- plane
diffraction grating- Determination of wavelength — Dispersive power and resolving power of
grating.

Unit -4 Polarization [11 Hrs]

Polarized light- Natural light- Production of linearly polarized line- Brewster’s law-
Calcite crystal- Huygens explanation of double refraction- Wave packets- Quarter Wave Plate-
Half wave plate- Production and detection of circularly polarized light- Fresnel’s explanation of
optical rotation- Specific rotation- Laurent’s half shade Polari meter- LCD’s
Unit -5 Lasers and Fiber Optics [11 Hrs]

Interaction of light with matter- Einstein coefficients and their relations- Light
amplification- Compound of laser- Lasing action- Types of laser: He-Ne Laser, Coz Laser- PN
junction laser- Principle of Holography

Optical fibers- Propagation of light through an optical fiber- Numerical aperture- Types
of fibers- Applications of optical fibers.

Text Book:
1. A Text Book of Optics- N Subrahmanyam, Brijilal- S.Chand& Company Ltd.-Twenty
Third Edition- (Unit 1,4,5) ,2009
2. Optics and Spectroscopy- R Murugeshan- S.Chand& Company Ltd.- Seventh Edition-
(unit 2, 3), 2010
Reference Books:
1. Optic Fibers and Fiber Optic Communication Systems- Subirkumar Sarkar- S.Chand&
Company Ltd, 2005
2. Modern Optics- Ajoy K. Ghatak- Tata Mc Graw- Hill Pub. Co. Ltd. Delhi, 2011
3. Fundamentals of Optics- Jenkins and White Tata Mc Graw- Hill Pub. Co. Ltd. Delhi,2006



SEMESTER -I11

ELECTIVE-I: Mathematical physics
COURSE CODE: 15PH302 B
Instructional hours per week:5

Objective: To make the students to learn about the importance of mathematics in physics.
UNIT 1
UNIT 1: Statistics [11
Hrs]
Measures of central tendency, Averages: Mean, Median- mode
Measures of Dispersion or Variation: Range- Mean deviation- Standard deviation- Variance-
Relation between standard deviation and root mean square deviation- Calculation of
standard deviation by short- cut method and step
UNIT 2: Empirical laws and curve fittings [11 Hrs]
Introduction- The linear law- Laws reducible to linear law- Graphical method- Method of
group averages- Fitting a straight line- Equations involving three constants (y=a+bx+cx?,
y=axb+c, y=ab*+c, y=aeb*+c)- Principle of least squares- fitting a straight line only — Method of
moments- Fitting a straight line and a parabola

UNIT 3: Special Functions [10
Hrs]
Definition — The Beta function — Gamma function — Evaluation of Beta function — Other forms
of Beta function — Evaluation of Gamma function — Other forms of Gamma function -
Relation between Beta and Gamma functions — Problems.
UNIT4: Matrices [11
Hrs]
Introduction — special types of Matrices — Transpose of a Matrix — The Conjugate of a Matrix
Conjugate Transpose of a Matrix — Symmetric and Anti symmetric — Hermitian and skew
Hermitian — Orthogonal and Unitary Matrices — Properties — Characteristics equation — Roots
and characteristics vector — Diagonalization of matrices — Cayley — Hamilton theorem -
Problems

5: Vector Calculus [12 Hrs]
lv;arrator — Divergence — Second derivative of Vectorfunctions or fields — The Laplacian
Operator — Curl of a Vector — Line Integral — Line Integral of a Vector field around an
infinitesimal rectangle — Curl of Conservative field — Surface Integral — Volume Integral
(without problem) — Gauss’s Divergence theorem and it’s proof in the simple problems —
Stoke’s and its proof with simple problems.

Text Books:

1. Mathematical Physics- B D Gupta,vikas publishing,2002

2. Mathematical Physics -Sathiya Prakash-Sultan chand and sons, 2007
Reference Books:

1Mathematical Physics-H K Dass- S Chand,2011

2Mathematical Physics-Gupta KumarAmerican Mathematical Society 2007






SEMESTER - 111

ELECTIVE-I: Modern Communication System
COURSE CODE: 15PH302 A
Instructional hours per week: 5

Objective: To make the students to learn about different communication system.

UNIT - I: SWITCHED COMMUNICATION SYSTEM [11 Hrs]
Telephony — Telephone instruments — Block diagram of Telephone set — Electronic

Telephone — over voltage protection circuit — polarity protection circuit — speech circuit —

Regulated power supply — Dialer — Tone dialing — Local battery exchange — Central battery

exchange.

UNIT - 1I: SATELLITE COMMUNICATION SYSTEM [10 Hrs]
Introduction — Satellite orbit — Satellite position — uplink — down link — cross link —

Assignable satellite frequencies.
Inside satellite: Transponder — Antenna system — power package and station keeping

— Forms of modulation — free path space losses — Ground station — Aligning the satellite

Dish.

UNIT - 11l: CELLULAR COMMUNICATION SYSTEM [12 Hrs]
Introduction — Cellular mobile system — Basic cellular system — Operational cellular

system concepts of frequency channel — cell splitting — permanent splitting — real time

splitting - frequency management — Channel alignment.

UNIT - 1V: OPTICAL COMMUNICATION SYSTEM [11 Hrs]
Introduction to optical fibres — Propagation of light rays through different media —

optical acceptance angle and acceptance cone — optical sources (LED,LASER) Structure —

optical detectors (Photo diode, Photo transistor) Structure details.

UNIT - V: INTRODUCTION TO DIGITAL COMMUNICATION SYSTEMS [11 Hrs]
Communication Links - data communication system - synchronous and

asynchronous data, binary data signal — serial Vs parallel communication

Pulse modulation: Sampling theory — PAM, PWM, PPM modulation and detection — time

division multiplexing — frequency division multiplexing quantizing of analog signal — SNR

behavior — PCM principles — data modulation — ASK — FSK — PSK — DPSK

TEXT BOOKS:

1. Anokh Singh - “Principles of communication Engineering “ S.Chand&Compny
Ltd. 1984(Unit | &V)

2. Subir Kumar Sarkar — “optical Fibre and Fibre Optic Communication System” —
1997 S.Chand& Company Ltd. I edition (Unit V)

3. Rober J Schoenbeck — “Electronic communication system “ — Prentice Hall 1l
Edition (Unit 1)

4, William Cylee — “Mobile cellular Telecommunication system” — Tata Mcgraw
Hill (Unit - 111)

REFERENCE BOOKS:

1. Dennis Roddy, John Coolen - “Electronic Communication” — Fourth Edition —
Prentice Hall of India

2. Kennedy Davis — “Electronic Communication System” Fourth Edition, Tata

McGraw Hill Publicaiton.



SEMESTER - 111
ELECTIVE-I: ENERGY PHYSICS
COURSE CODE: 15PH302

Instructional hours per week: 5
Objective: To make the students to know about solar energy,its applications and bio gas
generation.

Unit -1 Energy and Solar Photovoltaic Energy [12 Hrs]

Energy- Forms of energy- Renewable and non-renewable energy sources- Energy power
units- Estimating energy requirement- Energy from solar photovoltaic (PV) conversion- Solar
cell- Solar PV modules

Unit -2Solar Radiation and Solar Collector [10 Hrs]

Solar radiation outside the earth atmosphere- Solar radiation at the earth’s surface-
Instruments measuring solar radiation and sunshine- Solar radiation data- Performance analysis
of liquid flat- Plate collector

Unit -3 Application of Solar energy [11 Hrs]
Solar water heating- Solar furnace- Solar Pumping Solar cooking- Solar greenhouses-
Application of solar energy in space- Solar distillation- Solar Photovoltaics

Unit -4 Indirect Sources of Solar Energy Conversion [11 Hrs]
Introduction- Power from the wind- Types of windmills- Horizontal axis type, vertical
axis — Performance of windmills- Ocean thermal electric conversion (OTEC)

Unit -5 Bio Conversion and Bio Mass [11 Hrs]

Introduction- Photo synthesis- Bio gas generation- Material used for Bio gas and Bio
mass- Advantage and disadvantage of biological conversion of solar energy- Application of bio
gas

Text Book:
1. Solar Photo Voltaic Technology and Systems- Chetan Singh Solanki — Eastern economy
edition (Unit 1) July 2015
2. Solar Energy (Principle of Thermal collection and storage) -S P Sukhatme, ] K Nayak- Mc
Graw Hill Edition- (Third Edition) (Unit 2),2015
3. Solar Energy Utilization- G D Rai- Khanna Publishers (Unit 3,4,5), 2001

Reference Books:
1. Non-Conventional Energy Resources- B. H. Khan- Tata Mc Graw- Hill Pub. Co. Ltd.
Delhi, 2006






SEMESTER - III
ALLIED III - CHEMISTRY I
COURSE CODE:15PH303
Instructional hours per week: 5

UNIT -1
Concepts of Chemical bond

Chemical Bonding - Molecular orbital theory - Bonding, Anti bonding and Non -
bonding molecular orbitals - Energy order of MO’s - Diamagnetism and Para magnetism - Bond
order — Molecular orbital configuration of Hz, N2, Oz and Fo. Inter halogen Compounds - Types
of Inter halogen Compounds. Preparation, properties, uses and Structures of ICl, BrFs and
IFs.Compounds of Sulphur - Preparation, properties, uses and Structures of Sodium
hydrosulphite and Peracids of Sulphur.

UNIT -1I
Industrial Chemistry

Silicones - Types, Preparation, properties and uses. Fuel gases - Qualities of good fuel.
Advantages of gaseous fuels over solid and liquid fuels. Short accounts of natural gas, water
gas, semi water gas, carburetted water gas, producer gas and oil gas. Fertilizers - Role of the
nutrient elements Nitrogen, Phosphorus and Potassium in plants. Qualities of good Fertilizer,
Short accounts of ammonium sulphate, Urea, CAN, Calcium super phosphate, Triple super
phosphate and Potassium nitrate.

UNIT - II1
Hybridisation and isomerism in compounds

Hybridization - Hybridization of methane, ethene, acetylene, benzene - Classification of
reagents - Electrophiles, nucleophiles and free radicals - Classification of reactions -
Substitution, addition, elimination, isomerisation, polymerization and condensation. Optical
isomerism - Symmetry, elements of symmetry, cause of optical activity Optical isomerism of
lactic acid and tartaric acid - Racemisation, Resolution. Geometrical isomerism of maleic acid
and fumaric acid.

UNIT - IV
Chemistry of some useful organic compounds

Preparation of some important Chlorohydrocarbons CH:Cl., CHCls, CClswhich are used
as solvents and pesticides- Chlorofluorocarbons, DDT, BHC and Freon’s. Dyes - Terms used -
Classification based on application one example for each. Azo and triphenyl methane dyes,
Food colours. Synthetic polymers - Teflon, alkyl resin, polyesters, epoxy resin - General
treatment.

UNIT-V
Introduction to Chemical Kinetics

Introduction - Rate of chemical reaction - units of rate - Factors influencing rate of a
reaction -rate equation - rate laws - Rate constant- unit of rate constant - Determination of rate



constant of a  reaction. Order of a reaction - integrated rate expression for first, second and
zero order reactions -

examples. Determination of order of reactions - Integrated method, Half - life method,
Graphical method, Oswald’s method. Molecularity of a reaction - Pseudo unimolecular
reaction- Difference between order and molecularity of a reaction. Effect of temperature on
reaction rate - Theories of reaction rates - Collision theory-Limitations - Transition or activated
complex theory - concept of activation energy - Arrhenius equation - calculation of Ea using
Arrhenius equation - Effect of catalyst of a reaction rate.

TEXT BOOKS

1. Textbook of Ancillary Chemistry - B. Veeraiyan, High mount Publishing House, Chennai.
1990.

2. Textbook of Ancillary Chemistry — S. Vaithyanathan, Priya Publications, Karur, 2011.

REFERENCE BOOKS

1. Essentials of Physical Chemistry - B.S.Bahl, G.D. Tuli and Arun Bahl. S. Chand & Co., New
Delhi, 2010.

2. Engineering Chemistry - Jain and Jain, Dhanpat Rai Publishing Co., New Delhi, 2011.

3. Principles of Physical Chemistry - B.R. Puri, L.R. Sharma and S. Pathania, Vishal Publishing
Co., Jalandhar, 2013.

4. Text Book of Inorganic Chemistry - Soni P.L, Sultan Chand & Co., New Delhi, 2013.

5. Text Book of Organic Chemistry - Soni P.L, Sultan Chand & Co, New Delhi, Twenty ninth
edition, 2012.



SEMESTER - III
SKILL BASED COURSE-I DIGITAL ELECTRONICS
COURSE CODE:15PH304
Instructional hours per week: 5
Objective: To make the students to learn about the number systems and digital electronics.

Unit-1 Number System and Codes [10 Hrs]
Binary numbers- Octal- Hexadecimal numbers- Decimal- Binary, Octal- Binary,
Hexadecimal- Binary, Hexadecimal — Octal conversion- Binary Arithmetic, 1s and 2s

Complements- BCD Codes -Weighted binary code- Non weighted binary code- Error detecting
and correcting code- Alphanumeric code

Unit-2 Boolean Algebra and Logic Gates [10 Hrs]
Basic laws of Boolean algebra- Demorgan’s theorem- Logic gates: AND, OR, NOT,
NAND, NOR, EX-OR, EX-NOR, Universal gate- RTL-DTL

Unit-3 Arithmetic and Combinational Circuits [12 Hrs]

Half adder- Full adder, Half Subtractor- Full Subtractor- Karnaugh Map Simplification-
Multiplexers- Demultiplexers — Decoders- Encoder- Parity Generators Checkers- Code
Converters.

Unit-4 Sequential Logic Circuits [11 Hrs]

Flip Flops: RS, D, JK, T flip flops
Counters: Asynchronous, Ripple, Decade, Updown, Synchronous counter
Registers: Shift Registers, Ring counter

Unit-5 D/A, A/D Converter [12 Hrs]
D/A converter: Weighted resistor, R-2R Ladder type D/A Convertor
A/D Converter: Simultaneous, Counter type, Successive Approximation type,
Dual slope A/D convertor
Text Book:
1. Digital circuits and design — S. Salivahanan, S. Arivazhagan — Vikas publication-
Second edition, 2009
2. Digital Electronics Principles and Applications-Roger L. Tokheium- Tata Mc Graw-
Hill Pub. Co. Ltd., Fifth Edition, 2008
3. Digital Principles and Applications- Edition Albert P. Malvino and Donald P Leach-
TMH, 2010
Reference Book:
4. Modern Digital Electronics- R. P. Jain- Tata Mc Graw- Hill Pub. Co. Ltd., 2010
5. Digital Electronics- Dr. B. R. Gupta and VendanaSingahal- S. K. Kataria and Sons
Millennium Edition, July 2009.



SEMESTER -III

SKILL BASED COURSE LAB-I DIGITAL ELECTRONICS LAB

COURSE CODE: 15PH305

Any TEN Experiments:

1. Demorgan’s theorem

2. Basic gates

3. Decade counter

4. Binary to gray, gray to binary
5. Half adder and full adder

6. Half subtractor and full subtractor
7. Digital to analog convertor

8. Analog to digital convertor

9. Shift register & ring counter
10. Bed to seven segment display
11. Encoder

12. Decoder



© © N o g &

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

SEMESTER -I11
PRACTICAL —I1l: GENERAL EXPERIMENTS -1l

COURSE CODE: 15PH404

Any Twelve Experiments:

Newton’s ring-radius of curvature
Spectrometer- M of solids
Spectrometer- M of liquids
Spectrometer- i-d curve

Spectrometer- i-i’ curve

Spectrometer grating

Spectrometer dispersive power of prism
Newton’s ring- Airwedge

Long focus of convex lens and concave lens

. Spectrometer cauchy’s constant

Tan C positions- Moment of the magnet.

E/M by Thomson bar magnet

Potentiometer — Calibration of low range ammeter
Meter bridge-Specific resistance of given coil.

P.O. Box- Temperature Coefficient of the given coil.
Potentiometer- high range ammeter

Carry foster’s bridge

Field along the axis of coil- To the find pole.
Spectometer —Fraunhofer lines

Hydrogen spectrum — Rydberg constant.



SEMESTER -1V
ALLIED PRACTICAL I - CHEMISTRY LAB
COURSE CODE:15PH405

Volumetric Analysis

1. Estimation of Sodium hydroxide using standard Sodium Carbonate Solution
Estimation of Hydrochloric acid-standard Oxalic acid Solution

Estimation of Oxalic acid- Standard sulphuric acid.

Estimation of ferrous Sulphate —Standard Mohr salt solution.

Estimation of Oxalic acid- Standard ferrous Sulphate solution

A T

Estimation of Potassium permanganate- Standard sodium hydroxide solution

Organic Analysis

—

Detection of elements (N, S, Halogens).
To distinguish between Aliphatic and Aromatic.

To distinguish between Saturated and unsaturated.

=W N

Functional group tested for Phenols, acids, (mono and di), aromatic primary amine,
amide, Diamide, dextrose.
5. Systematic analysis of Organic compounds containing one functional group and

characterization by confirmatory tests.

REFERENCE BOOKS
1. V. Venkateswaran, R. Veeraswmay, A.R. Kulandaivelu, Basic Principles of

Practical Chemistry, 24 Edition, New Delhi, Sultan Chand and Sons, 1997.



SEMESTER -IV
SKILL BASED COURSE LAB-II: Integrated Circuits Lab

COURSE CODE: 15PH406

Any TEN Experiments:

1. Op-Amp: Adder IC 741

2. Op-Amp: Subtracor IC 741

3. Op-Amp: Integrator IC 741

4. Op-Amp: Differentiator IC 741

5. Wein Bridge Oscillator

6. Astable Multivibrator using IC 555

7. Monostable Multivibrator using IC 555

8. Op-Amp: Inverting Amplifier

9. Op-Amp: Non-Inverting Amplifier

10. Regulated power supply Using IC 723 (Low and High Voltage)

11. Op-Amp : Current to Voltage Converter and Voltage to Current Converter

12.Voltage controlled oscillator

13.Function Generator using IC 8038



SEMESTER -1V
SOLID STATE PHYSICS
COURSE CODE:15PH401
Instructional hours per week: 5
Objective: To make the students to know about the electron theory and super conductors.

UNIT: 1 CRYSTAL STRUCTURE [11 Hrs]

Elements of Crystal Structure- X Ray Diffraction- Bragg’s Law- Miller Indices- Simple Crystal
Structure- Calculation of Number of Atoms Per Unit Cell- Atomic Radius-Coordination
Number- Packing Factor for SC, BCC, FCC AND HCP Structures- Powder Photography-
Indexing hkl Values

Crystal Imperfections- Point Defects- Line Defects- Surface Defects- Volume Defects

UNIT:2 ELECTRON THEORY OF SOLIDS [10 Hrs]

Electrical Conduction Classification of Conducting Material- DrudeLarentz Theory- Expression
for Electrical Conductivity- Thermal Conductivity- Expression For Thermal Conductivity-
Wiedemann -Franz Law- Classical Free Electron Theory Advantages an Draw Backs

UNIT: 3 DIELECTRIC MATERIAL [11 Hrs]

Dielectric Constant- Different Types of Dielectric Polarization- Frequency and Temperature
Effects on Polarization- Dielectric Loss- Dielectric Breakdown- Local Fields- ClausiusMosotti
Relation

UNIT :4 SUPERCONDUCTORS [12 Hrs]

Super Conductivity Phenomena- Properties of Superconductors- Type I And Type Ii Super
Conductors- High Tc Super Conductors

Qualitative-Messner Effect- Isotope Effect- Application (Electric Generators, Electric Power
Transmission Line, Magnetic Levitation.

UNIT 5: NEW MATERIAL [11 Hrs]

Metallic glasses- Fiber Reinforced Plastics (FRP) and Fiber Reinforced Metals (FRM)- Metal
Matrix Composite- Bio Materials- Ceramics- Shape Memory Alloys- Smart Materials-
Conducting Polymers.

TEXT BOOK:
1. Solid State Physics- S.O Pillai- New Age International Publishers, 2012
2. Solid State Physics- Saxena Gupta Saxena-Pragathi, 2010

Reference Book
1. Material Science-Dr. M. Arumugam- Anuradha Agencies,2000
2. Solid State Physics-S. L. Gupta kumar- K. NathAnd Co, Meeraut, 1984



SEMESTER -1V
ELECTRICITY AND MAGNETISM
COURSE CODE:15PH402

Instructional hours per week: 5
Objective: To make the students to learn about important phenomena of electricity and
magnetism.
Unit-1: Electrostatics [11 Hrs]
Gauss’s theorem and its applications- Coulomb’s law- Mechanical force experienced by unit
area of a charged sphere- electrified soap bubble- Electrical images
Capacitors-: Capacity of a condenser- Energy of a charged conductor- Sharing of energy
between two capacitors- Principle of a capacitor- Capacity of a spherical and cylindrical
capacitors- capacitors in series and parallel.
Unit- 2: Current Electricity [11 Hrs]
Electrical measurements: Potential difference- Electric current- Ohm’s law- Resistance-
Resistance in series and parallel -Ammeters and voltmeters- Kirchhoff’s laws.
Electromagnetic induction: Faraday’s law- Lens law- Fleming’s right hand thumb rule- Self
Inductance- Self Inductance of a long solenoid- Determination of Self Inductance by Rayleigh’s
method- Mutual inductance- Mutual inductance between two solenoids- Determination of
mutual inductance.
Unit- 3 :Thermo electricity [11 Hrs]
Seebeck effect- Laws of thermoemf- Peltier effect- Peltier coefficient- Determination of Peltier
co-efficient of a junction (Caswell’s Method) — Thomson effect- Starling method- Thomson
Coefficient- Thermo electric power- Application of thermodynamics to thermocouple- Themo
electric diagrams and their uses.
Unit-4: Magnetism [11 Hrs]
Magnetic potential- Potential and intensity at a point due to a bar magnet- Magnetic intensity at
any point due to bar magnet- Magnetic potential at a point due to a magnetized sphere-
Magnetic shell- Potential at a point due to Magnetic shell- Permeability- susceptibility — Relation
between n and y —Gauss theorem in magnetism- applications
Unit 5 : Magnetic Properties of Material [11 Hrs]
Magnetic induction- Magnetization M- properties of dia, para and ferro magnetic materials-
Anti ferro magnetism and ferri magnetism- Electron theory of magnetism- Langevin’s theory of
para magnetism- Wiess’'s theory of ferro magnetism- Determination of draw M-H curve
(horizontal model)- Energy loss due to hysteresis

TEXT BOOK:
1. Electricity and Magnetism -Brijlal and Subramaniam-RatanPrakashan Educational and
University Pub. ,2007

Reference
1.Sehgal, Chopra and Sehgal *’ Electricity And Magnetism”, Sultan Chand & Sons, 2000.
2.Electricity and Magnetism-R.Murugesan- Sultan Chand & Sons, 2003.






SEMESTER -1V
ALLIED IV - CHEMISTRY II
COURSE CODE:15PH403
Instructional hours per week: 5

UNIT-1
Coordination compounds

Addition compounds - double salts and complexes. Complexes (Mononuclear
complexes only (i) General aspects- central metal atom, Ligand- types of ligands. Coordination
number of central metal atom, oxidation number of central metal atom - Nomenclature (IUPAC
system) (ii) Theories of Complexes - Werner’s theory, Sidgwick theory - EAN, EAN rule,
Pauling’s theory - Diamagnetic and paramagnetic complexes- explanation with four and six
coordination complexes. (iii) Chelation- Meaning, examples, EDTA applications. (iv) Biological
role of Hemoglobin and Chlorophyll (v) Applications of complexes in qualitative and
quantitative analysis.
UNIT-II
Chemistry of Natural Products

Heterocyclic compounds — Nomenclature - Preparation - Properties and uses of Furan,
Thiophene, Pyrrole and Pyridine. Comparison of the basicities of Pyrrole and Pyridine with
amines. Carbohydrates- Classification - Preparation and reactions of glucose and fructose - Inter
conversion of glucose to fructose and vice versa.
UNIT-III
Amino acids

Amino acids — Classification - Preparation - Gabriel Phthalimide synthesis, Strecker
synthesis, Amination of a - halo acid-properties. Preparation of Peptides - Bergmann method.
Nucleic acids - DNA, RNA their components and biological function.

UNIT - IV
Energetics

Introduction - Scope and limitations - Basic terms - system, surroundings - Types of
system, state of system, state variables. Thermodynamic processes - Isothermal, Adiabatic,
Isobaric, Isochoric and cyclic processes - Reversible and irreversible processes - Spontaneous
process. First law of thermodynamics - Mathematical formulation-limitations. Need for Second
law - various statements of second law. Joule - Thomson effect. Enthalpy - Free energy change.

(12 hours)

UNIT -V
Electrochemistry

Introduction - Electrolysis - Conductance of electrolytes - Specific conductance,
equivalent conductance, molar conductance - Kohlrausch law - Applications - Determination of
degree of dissociation - Conductometric titrations. Buffer solutions- buffer action -
Determination of pH of buffer solutions - Buffer solutions in living systems. pH definition -
Determination by Colorimetric (indicator) method and electrometric method (Conductometric)
only.
Principles of electroplating and its uses.



TEXT BOOKS

1. Textbook of Ancillary Chemistry - B. Veeraiyan, High mount Publishing House, Chennai.
1990.

2. Textbook of Ancillary Chemistry —S. Vaithyanathan, Priya Publications, Karur, 2011.

REFERENCE BOOKS

1. Essentials of Physical Chemistry - B.S.Bahl, G.D. Tuli and Arun Bahl. S. Chand & Co., New
Delhi, 2010.

2. Engineering Chemistry - Jain and Jain, Dhanpat Rai Publishing Co., New Delhi, 2011.

3. Principles of Physical Chemistry - B.R. Puri, L.R. Sharma and S. Pathania, Vishal Publishing
Co., Jalandhar, 2013.

4. Text Book of Inorganic Chemistry - Soni P.L, Sultan Chand & Co., New Delhi, 2013.

5. Text Book of Organic Chemistry - Soni P.L, Sultan Chand & Co, New Delhi, Twenty ninth

edition, 2012.



SEMESTER - IV
SUPPORTIVE COURSE-II: THERMAL AND STATISTICAL PHYSICS
COURSE CODE:

Instructional hours per week: 5

Objective: To make the students to learn about thermal and statistical physics.

UNIT 1: THERMOMETRY [11 Hrs]
Basic principle — liquid thermometer-mercury thermometer-errors and correction-clinical
thermometer-gas thermometer-principle-standard constant volume thermometer- electrical
resistance thermometer-principle-platinum resistance thermometer-construction and
working-thermoelectric thermometer-seeback effort-principle, construction and working of
thermoelectric thermometer-scales of temperature — standardization.

UNIT 22NATURE OF HEAT [11 Hrs]
Andrews experiment on CO2- Results of Importance- Amagatt’s experiments- Results and
discussion- Van der waals equations of state- Critical constants -reduced equation of state-
law of corresponding state- low temperature physics- historical perspective- Critical
constants and joule- Thomson effect- Porous plug experiment- Theory and results-
liquefaction of gases- principle of serious refrigeration- Liquefaction of hydrogen, helium-
properties of liquid He-l1 and Il — thermodynamics of wavelength transmission march
towards absolute zero (adiabatic demagnetization of paramagnetic salts)- Super
conductivity and super fluidity

Unit 3:TRANSIMISSION OF HEAT [11 Hrs]
Introduction-Thermal  conductivity-thermal  diffusivity- Thermal investigations-
Experimental determination of thermal conductivity- Searle’s method- Lee’s method- forbes
method- Thermal conductivity of bad conductors- lees method-conductivity of gases-
Widemann- Franz law- Practical application-convection- application in science and
domestic- Radiation- introduction- soureces -measurements- blackbody radiation-
properties-  kirchoff’'s law- Stefan Boltzman law- Newton’s law from stefan’s law
experimental verification- laboratory method- distribution of energy in the black body
spectrum- Wein’s law, Rayleigh jean’s law and planck’s law- Application of thermal
radiation

Unit 4 THERMODYNAMICS [11 Hrs]
Introduction- first law of thermodynamics- application- Isothermal, Adiabatic, Isobaric and
Isochoric process- Work done, indicator diagram elasticities- Applications- Specific heat of a
body - Second law of thermodynamics- Heat engines- Carnot ideal engine- Carnot cycle-
Carnot’s refrigerator- Efficiency- Carnot’s theorem and corollary- Entropy- Entropy of an
ideal gas- T-S diagram- Entropy and reversible and irreversible processes- Principle of in
entropy- Application of second law - Third law of thermodynamic relations- application-
Specific heat equations -Latent heat equation- Variation of intrinsic energy with volume-
Contract on heating- Joule’s kelvin effect (any three)



Unit 5:STATISTICAL PHYSICS [11 Hrs]
Statistical mechanics- Statistical equilibrium- Probability- Theorem in Statistical
thermodynamics — Maxwell Boltzmann distribution in terms of temperature- Maxwell
boltzmann distribution and ideal gas- Quantum statistics- Phase space- Fermi dirac
distribution law- Electron gas -Bose Einstein distribution law — Photon gas- Comparison of
the three statistics

TEXT BOOK:

1. Thermal Physics- Charles Kittel . Wh. Freeman pub. USA,2000
2. A Text Book of Heat — D. S. Mathur S. CHAND & CO, 2005

Reference
3. A text book of heat- J. B. Rajam. S. Chand & co 1958
4. A Treatise on Heat -M. N. Saha & B. N. Srivatsava Science Book Agaency Calcutta,
2000.
5. Heat and Thermodynamics- Zemanski, Tmh Pub.



SEMESTER - IV
SUPPORTIVE COURSE-II: MATERIAL SCIENCE
COURSE CODE:
Instructional hours per week: 5
Objective: To make the students to learn about material science.
UNIT I: CONDUCTING MATERIALS [13 Hrs]
Classical free electron theory of metals — electrical conductivity expression —
drawbacks classical theory, quantum theory, free electron theory of metals - it’s
importance — elective mass of electron — concept of hole — origin of band gap in
solids (qualitative treatment only) conductors, copper and aluminum - High
Resistivity alloys - Super conductors — properties and applications
UNIT II: SEMICONDUCTOR MATERIALS [10 Hrs]
Elemental and compound semiconductors and their properties — carrier
concentration in N-type and P-type semiconductors - variation of carried
concentration with temperature and its influence — Hall Effect — experimental
arrangement — applications of Hall Effect
UNIT-111: MAGNETIC AND DIELECTRIC MATERIALS [13 Hrs]
Different types of magnetic material and their properties — Heisenberg and
domain theory of ferromagnetism — Hysteresis — energy product of a magnetic
material — ferrite and their applications — magnetic recording materials — tapes and
discs — metallic glasses — active and passive dielectrics and their frequency and
temperature dependence — internal field and deduction of clausiusmosotti equation
— dielectric loss — different types of dielectric breakdown — classification of insulating
materials and their applications
UNIT - IV: OPTICAL MATERIALS [10 Hrs]
Optical properties of metals, insulators and semiconductors — excitons, traps, colour
centers and their importance — phosphorescence and fluorescence - different
phosphors used in CRO screens — Liquid crystal as display materials — twisted
pneumatic display - construction and working of LED - LED materials —
thermography and its applications — photoconductivity and photo conducting
materials
UNIT - V: MODERN ENGINEERING MATERIALS [9 Hrs]
Metallic glasses as transformer core materials — Nano phase material — shape
memory alloys — advanced ceramic materials — polymers — non-linear materials and
their applications
TEXT BOOK:
1. Arumugam.M, ‘Material science’, Anuradha Technical Book Publishers, 1997
(Unit 1 - V)

REFERENCE BOOKS:

1. Pillai S.O, “Solid state physics”, New Age INC, 1998

2. Van Vlac.L, “Material science for engineers”, Addison Wesley, 1995

3. Kingery.W.D.,Bowen H.K. and Unimann, D.R., “Introduction to Ceramics”, John
Wiley and sons. 2 Edition1991



SEMESTER - IV
Supportive Course- Il: ICs AND THEIR APPLICATIONS
COURSE CODE:
Instructional hours per week: 5

Objective: To enable the students to understand the various steps in IC fabrication, Logic
families and also to learn the working of special purpose ICs like Op-amp and Timer IC

Unit-1: Monolithic IC Process [11 Hrs]

Si Wafer Preparation- Diffusion- lon Implantation- Thermal oxidation- Photo
lithography
Unit 2: Operational Amplifier [11 Hrs]

Ideal Op-amp- Equivalent circuit of an Op-Amp- Differential amplifier- Inverting
amplifier, - Non Inverting amplifier
Unit 3: Application of Op-Amp [11 Hrs]

Summing amplifier, Difference amplifier, Integrator, Differentiator, Current to voltage
converter, Instrumentation amplifier.
Unit 4: Signal Generators [11 Hrs]

Wein bridge Oscillator- Phase Shift oscillator- Astable multivibrator — Monostable
Multivibrator- Bistable Multivibrator -Function generator.
Unit 5: Voltage regulator and VCO [11 Hrs]

Zener diode as voltage regulator- Low voltage regulator(IC723)- High voltage regulator
(1C723)- Voltage Controlled oscillator
TEXT BOOK:

1. Linear Integrated circuits- D. Roy Choudhury, Shail B. Jain- New Age

International (p) Limited, Second Edition 2007

2. Integrated Circuits - K. R. Botkar- Khanna Publishers- Fourth reprint, 2006
REFERENCE BOOK:

1. Op-Amps and linear Integrated circuits- Ramkant A. Gayawad- Prentice Hall

of Indi Pvt Itd, Third edition august 2000

Introduction to system design using integrated circuits- B. S. Sonde- Wiey Eastern
Limited, second edition, Nov 1994.



SEMESTER - 111
NON MAJOR |: PERSONALITY DEVELOPMENT
COURSE CODE: 15NM01
Instructional hours per week: 2

OBJECTIVES:
1. To understand the concepts, process and importance of personality
2. To gain a knowledge on the dynamics and techniques of personality development

3. To have an insight into self development and environmental factors affecting personality
development

4. To help the students to acquaint with the application of communication skills in the world
of Business

5. To know the importance of right dressing for the right occasion
6. To get an idea about and have a mock drill on interviews and other selection techniques

UNIT - I: [6Hrs]
Personality — Definition — Social and Self concepts of personality — can personality

be developed? — Traits and patterns of personality — Social classifications of personality.
Factors affecting personality — Environmental factors — Physical factors — Intellectual factors
— Emotional factors — Values — Group skills. Dynamics of personality formation — prenatal
stage — Nursery stage — Adolescent stage — Adult stage — Old age

UNIT - II: [4 Hrs]
Successful personality — Meaning — Acquisition and Qualities of a successful

personality — Barriers to successful personality — Removing barriers to personality
development — Scope, Techniques and Principles of personality development — Personality
development — Personality development strategy

UNIT - I [4 Hrs]
Self-development — Approach — Aims and Obijectives — Self Appraisal — Analysis

of social environment — Selection, Formulation and Execution of a plan for self-development
Communication - Importance - objectives — Methods - Principles and
Application of communication for personality development

UNIT - 1V: [5 Hrs]
Intricacies of dressing up — Purpose and factors to consider while dressing up —

Forms and codes of dress — Approach to dressing up for personality projection

Social Etiquettes — Participation in social events — Interpersonal etiquettes — Meal
service and Eating manners — Social graces and customs



UNIT - V: [3 Hrs]

Interviews — Classification — Self projection in a selection board for interview,
Group discussion, Group task, Telecommunication, Video conferences and public addresses

TEXT BOOK:

1. J.R.Bhatti, “The Dynamics of Personality Development and Projection”,
Pearson Education 2009 (Unit | - V)

REFERENCE BOOKS:

1. R.M.Omkar, “Personality Development and Career Management - A
Pragmatic Prospective”, Sultan Chand 2008

2. Robert.M.Sherfield, Rhonda.J.Montgomery and  Patricia.G.Moody,
“Developing Soft Skills, Pearson Education 2009

3. Dr.S.K.Mandal, “How to Succeed in group Discussion and Personal
Interviews”, Jaico Publishing House 2005

4. Dr. T.Bharathi, “Personality Development”, Neelkamal publications Pvt.Ltd
2008



SEMESTER -V
CLASSICAL MECHANICS AND RELATIVITY

COURSE CODE: 15PH501
Instructional hours per week: 5

Objectives:

To develop familiarity with the physical concepts and facility with the mathematical methods of classical
mechanics.

UNIT 1: MECHANICS OF SYSTEM OF PARTICLES (11 HRS)

Introduction — Constraints — Classification of constraints — Degrees of Freedom — Generalized Co-
ordinates - Generalized notations Displacement — Velocity — Acceleration — Momentum — Force —
potential energy, Limitations of Newton’s law.

UNIT 2: LAGRANGIAN FORMULATIONS (11 HRS)

Introduction — Euler — Lagrange differential equations — Hamilton’s Variational principle — Lagrange’s
equations from Hamilton’s principle — D’ Alembert’s principle — Lagrange’s equations from D’Alembert’s
principle — Conservative system — Non-Conservative system — Applications of Lagrange’s equations of
motions to linear Harmonic oscillator, Simple pendulum, Compound pendulum.

UNIT 3: HAMILTON’S FORMULATIONS (11 HRS)

Phase space — Hamiltonian function — Hamiltonian principle — Hamilton’s canonical equations of motion —
Physical significance of H — Advantages of Hamiltonian approach — Deduction of canonical equations
from variational principle — Applications of Hamilton’s equations of motions to simple pendulum,
Compound pendulum, linear harmonic oscillator.

UNIT 4: THEORY OF RELATIVITY (12 HRS)

Concept of space — Concept of time — Frame of Reference — Newtonian Relativity — Galilean
Transformation Equations — Michelson-Morley Experiment — Postulates of special theory of relativity —
Lorentz transformation equations — Length contraction — Time dilation — Relativity of simultaneity —
Addition of velocities - Variation of mass with velocity — Mass Energy equivalence — Relation between
energy and momentum

UNIT 5: PHOTONS AND GRAVITY (10 HRS)

General theory of relativity — Effects of gravitational field on a ray of light — Particle wave duality —
Photons and gravity - Gravitational red shift — black hole — Space-Time diagrams — Geometrical
representation: Simultaneity, Contraction and Dilation.

TEXT BOOK:

1.  Kupta Kumar Sharma, “Classical Mechanics”, Publication of Pragathi Prakashan, Twenty Seventh Edition, 2015.
2. R.Murugesan, kiruthiga Sivaprasath, “Modern Physics” S.chand & company Ltd, 2010.

REFERENCE BOOK:

1. K.Sankara Rao, ““ Classical Mechanics” PHI Learning Private Ltd, Eastern Economy Edition, 2005.
2. H.K.Dass, Dr. Rama Verma, “ Mathematical Physics”, S. Chand & Co, Sixth Edition , 2012



SEMESTER -V
ATOMIC PHYSICS AND SPECTROSCOPY
COURSE CODE:15PH502
Instructional hours per week: 5

Objective: To make the students to Understand the fundamentals atomic structure and techniques of spectroscopy.
UNIT -1 STRUCTURE OF ATOM [11 Hrs]

Introduction-Rutherford’s Experiments on scattering of a particle — Theory of a particle Scattering-
Rutherford scattering formula- Bohr atom model- Bohr’s interpretation of the hydrogen spectrum —
Correspondence Principle—critical potential- atomic excitation.

UNIT -2 VECTOR ATOM MODEL [11 Hrs]

Vector atom model — Quantum numbers Associated with vector Atom model — coupling schemes — The
Pauli Exclusion Principle — The periodic Classification of element — spin orbit coupling- optical spectra —
Zeeman effect — Larmor's theorem — Stark effect

UNIT - 3 PROPERTIES OF WAVES [11 Hirs]

Properties of positive rays- positive ray analysis — Thomson's Parabola Method — Bainbridge's Mass
Spectrograph — Mass defect and packing fraction — Polarisations of X-Rays — Scattering of X-Rays
(Thomson's formula) — Failure of Classical Mechanics:Hydrogen atom and Bohr Model- Black Body
Radiation

UNIT-4 MOLECULAR SPECTRA AND RAMAN EFFECT [11 Hrs]

Molecular Spectra: Introduction-Origin of molecular spectra- Nature of molecular spectra- Rotation of
linear system- Non Rigid rotator- Theory of the origin of pure rotational spectrum of a molecule-
Electronic Spectra of a molecule

Raman Effect: Experimental study of Raman effect-Quantum Theory of Raman effect- application- Laser
Raman spectroscopy.

UNIT-5 ELECTRON SPIN RESONANCE AND SPECTROSCOPY [11 Hrs]

Introduction-Theory of ESR-The position of ESR absorption, the g factor- The fine structure of ESR
absorptions- Hyperfine Structure- Experimental techniques of ESR Spectroscopy- Application of ESR

Electronic spectra of molecules: Fluorescence and Phosphorescence.

TEXT BOOK:
1. R Murugeshan ,”Modern physics”,S. Chand and company Ltd , 2012.
2. J.B.Rajam,” Atomic Physics”, S. Chand and company Ltd , 2010.

REFERENCE BOOKS:

1. N. A. Dyson, “X-rays in Atomic and Nuclear Physics” ,Cambridge University Press,2008.
2. Max Born, “Atomic Physics”, Dover Books publications, 2006.



SEMESTER -V
8085 MICROPROCESSOR
COURSE CODE: 15PH503
Instructional hours per week: 5

Objective:

e To introduce 8085 architecture and programming in assembly language.
e To introduce basic concepts of interfacing memory and peripheral devices to the microprocessor.

UNIT - I: MICROPROCESSOR ARCHITECTURE [11Hrs]

Introduction to Microprocessor — Intel 8085: ALU-Timing and control unit- Registers- Status
register-Data and Address bus-Pin configuration- Instructions: Opcode and operands-Instruction word
size- Timing diagram: Opcode Fetch - Memory Read- I/O Read-Memory Write- I/O Write.

UNIT - II: INSTRUCTION SET [12 Hrs]
Instruction cycle — Instruction set- Data Transfer Instructions — Arithmetic Instructions — logical

instructions — Branch Instructions —Stack, I/O and Machine Control Instructions.

UNIT - III: ADDRESSING MODES AND PROGRAMMING [10 Hrs]

Addressing Modes — Direct addressing- Register addressing- Register indirect addressing- Immediate
addressing.

Simple programs — Delay program- Delay calculation.
UNIT - 1V: INTERRUPTS AND 1I/0O PORTS [ 11 Hrs]

Interrupts: Hardware and software Interrupts-Interrupts call location- RST 7.5,6.5 and 5.5
I/O PORTS: Programmable Peripheral Interface- Architecture of Intel 8255-Control groups-
Control word.

UNIT - V: PERIPHERAL INTERFACING [11 Hrs]
Block Diagram of 8259 Interrupt Controller — Programming the 8259A — Block diagram of 8253 Timer/

Counter — Block Diagram of 8279 Keyboard/ Display interface

TEXT BOOK:

1. B. RAM, “ Fundamentals of Microprocessors and Microcomputers”, Dhanpat Rai Publications(P) Ltd., Fourth Revised and
Enlarged Edition, 2005.

2. Ramesh S. Goankar, “Microprocessor Architecture, Programming, and Applications with the 8085”, Penram International
Publishing, Fifth Edition, 2011.

REFERENCE BOOK:

1. Aditya P Mathur, “Introduction to Microprocessor”, Tata McGraw-Hill, III Edition 2002.



SEMESTER -V
ELECTIVE - 1I: NANO PHYSICS
COURSE CODE: 15PHS504A

Instructional hours per week: 5

Objective:
To enable the students to understand the various concepts of Bio Nano reactions.

UNIT — I LAWS OF PHYSICS AND CHEMISTRY: (11 Hrs)
Introduction — The electronic structure of the atoms — Molecular orbital and covalent bonds — Molecular
interaction (a) Strong interaction (b) Weak interaction — Stereochemistry and chirality — Thermodynamics
— Entropy — Enthalpy — The free energy of a system — Chemical potential — Oxidation — reduction potential
— radioactivity — rate of radioactivity decay — Measurement of radioactivity — biological effects of radiation
— Application of radio isotopes

UNIT -II PHYSICO-CHEMICAL TECHNIQUES TO STUDY NANOMOLECULES: (11 Hrs)
Introduction — Hydration of macromolecules — Role of friction — Sedimentation — The ultracentrifuge —
rotational diffusion — Flow birefringence measurements — Electric birefringence — Light Scattering — Small
angle X- ray Scattering — mass spectrometry — MALDI — TOF

UNIT —-III MACRCOMOLECULAR STRUCTURE: (11 Hrs)
Introduction — Nucleic acid structure — The chemical structure of nucleic acids — Conformational
possibilities of monomers and polymers — The double helical structure of DNA — polymorphism of DNA
— DNA supercoiling and unusual DNA structures — DNA nanostructures — The structure of the transfer
RNA — protein structure — Amino acids and primary structure of protein — The peptide bond and secondary
structure of the proteins — Tertiary structure — Super secondary and domain structure — Virus structure
UNIT - IV ENERGY PATH WAYS: (11 Hrs)
Introduction — Free energy — Coupled Reactions — Group transfer potential — Role of pyridine nucleotides
— Photosynthesis — Photosystem I — photosystem II — photophosphorylation and carbon fixation — Energy
conversation path ways — Oxidation — Glycolysis — The Krebs cycle — The respiratory chain — Membrane
transport — Active transport - Chemi- osmotic theory — passive transport

UNIT -V NANO MATERIALS: (11 Hrs)
Self-healing structures-Recognition-Separation-Catalysts- Heterogeneous Nano structures and
Composites-Encapsulation-Consumer goods- Biosensors-Molecular motors- Neuro-Electronic Interfaces-
protein Engineering-Carbon nanotubes-Soft molecule Electronics-Memories.

TEXT BOOKS
1. Vasantha Pattabhi, N.Gautham-Biophysics-Narosa Publishing House(2012).
2. Mark Ratner & Daniel Ratner-Nano Technology-Pearson Education( 2010).

REFERRENCE BOOKS
1. M.A. Subramanian-Biophysics principles and techniques-MJP publishers (2010).
2.M. Daniel-Basics Biophysics-Agrobios Publishers (2009



SEMESTER -V
ELECTIVE - II: FIBER OPTIC COMMUNICATION
COURSE CODE: 15PH504B
Instructional hours per week: 5

Objective: To enable the students to understand the various concepts of fiber used in communication. It
also helps them to learn the optic communications usage.

UNIT -1 [12 Hrs]

Optical fibers- Importance of optical fibers- propagation of light waves- basic structure of fiber and
propagation of light in an optical fiber- acceptance angle and acceptance cone of a fiber- Numerical
aperture- Fiber classification(Stepped index fiber, Stepped index mono mode fiber, Graded index
multimode fiber)- Numerical aperture of graded index fiber

UNIT - 11 [10 Hrs]

Modes of propagation- Merdinal and Skew rays- Modes and cut off parameter of fibers- single mode
propagation- Comparison of steps and graded index fiber- Optical fiber Vs cylindrical wave guide and its
wave guide equations- Wave equation in step index fibers

UNIT - I [10 Hrs]

Over view of attenuation- Attenuation units- Core and cladding loss- signal distortion in optical wave
guide- Information capacity determination- Group delay- Materials- Dispersion- Wave guide dispersion-
Inter modal dispersion- Pulse broadening in graded index guides. Measurement of NA value-
Measurement of attenuation

UNIT - IV [10 Hrs]

Source to fiber power launching- Source output pattern- Power coupling calculations- Power launching Vs
wavelength- Equilibrium numerical aperture- Lensing scheme for coupling- Improvement imaging micro
sphere- LASER diode to fiber coupling- Fiber losses.

UNIT -V [13 Hrs]

Optical sources: LED- Basic process involved in LED’s- Output characteristics of LED- Fiber LED
coupling- LASER- LASER operation. Optical detector: Characteristic of photo detector- Photo emissive
photo detector(Phototubes and Photo multiplier)- Optical amplifier: Basic application- Optical amplifier
types- Gain- Amplifier noise figure- Optical bandwidth.

TEXT BOOK:

1.Subir Kumar Sarkar, “Optical Fibres and Optical Communication Systems”, S. Chand& Company Ltd, 2008. [ Unit I, II, I11&
V]

2.Gerd Keiser, “Optical Fibre Communication system”, McGraw Hill IV Edition, 2011[ Unit IV].



SEMESTER -V
ELECTIVE - 11
INSTRUMENTATION
COURSE CODE: 15PH504
Instructional hours per week: 5

Objective
To study about the working of instruments, transformers and apply the concept in various application.

UNIT-1 TRANSFORMER (11 HRS)

Construction - working step up transformer - step down transformer - Efficiency of transformer - emf
equation- transformer losses - Auto transformer.

UNIT- 2 BRIDGE MEASUREMENT (11 HRS)

Wheat stone bridge -Kelvin bridge -Ac bridges - Maxwell bridge-Hay bridge - Schering bridge -Wein
bridge - unbalance condition

UNIT- 3 INSTRUMENT FOR MEASURING BASIC PARAMETERS (11 HRS)

Amplified DC meter - AC Voltmeter using rectifier-True RMS responding voltmeter -Electronic
multimeter - Digital voltmeter -Ramp type digital voltmeter.

UNIT- 4 OSCILLOSCOPE AND SIGNAL GENERATOR (12 HRS)

Block diagram - Cathode ray tube- Vertical deflection system -Horizontal deflection system - Delay line
Function generator - Sine wave generator.

UNIT-5 MEASUREMENT OF NON-ELECTRICAL QUANTITY (10 HRS)

Strain gauge - Thermocouple — LVDT- Pressure measurement —Photo conductive cell.

TEXT BOOK

1.9/;2)bert D Helfrick,William D Cooper, “ Modern Electronic Instrumentation and measurement technique” Prentice Hall,
1990.

2.A.K.Sawhney , “ Electrical and Electronics measurements and instrumentation”.
3.B.L.Theraja,A K.Theraja, “ A text book of Electrical Technol

ogy” S.chand and company Itd , 1986.
REFERENCE BOOK

1.H S Kalsi , “Electronic Instrumentation”, The McGraw Hill companies, second edition , 2010.



SEMESTER -V
PRACTICAL V - 8085 MICROPROCESSOR LAB
COURSE CODE: 15PHS505

Any 10 Experiments:

1. Addition and Subtraction of 8 Bit Data

2. Multiplication of 8 Bit Data

3. Division of 8 Bit Data

4. 1’s and 2’s Complement of 8 bit Data

5. Block data transfer

6. Block Exchange of data

7. Largest and smallest of given array of Data
8. Ascending and descending order of 8 Bit Data
9. Time delay program (Blinking of LED)

10. Read / Write Operation using IC 8255

11. BCD Addition

12. Fibonacci series



SEMESTER -V
SKILL BASED COURSE III-COMPUTER PROGRAMMING
COURSE CODE: 15PH506

Instructional hours per week: 5

OBJECTIVES
To enable the students to learn about the basic features of C Programming Language

UNIT -1
Overview of C: History — Importance —Sample programs- Structure of a C Program — Programming Style
Constants, Variables and Data Types: Character set - C Tokens — Constants, Variables and Data Types.
Operators and Expressions: Operator and Expressions
Decision making and Branching: Decision Making with IF — Simple IF — The IF...ELSE Statement — Nesting of
IF....ELSE Statements — ELSE IF Ladder — Switch Statement - ? Statement — GOTO Statement
Decision Making and looping: While Statement — DO Statement — FOR Statement
UNIT - 11
Arrays: Declaring and Initializing Arrays — Declaring and Initializing One Dimensional Array — Declaring and
Initializing of Two Dimensional Arrays — Multidimensional Arrays.
User Defined functions: Elements of User Defined Function — Definition of Function — Return Values and Types —
Function Call and Declaration - Category of Functions — Recursion
UNIT - IIT
Structures and Unions: Definition of Structure — Declaring Structure Variable — Accessing Structure Member —
Structure within Structure — Structures and Function — Union.
Pointers: Understanding Pointers — Accessing the Address of the Variable — Declaring and initializing pointer
variable — Accessing Pointer Variable.
UNIT —1V: Introduction To Oops Concept
Principles of Object-Oriented Programming : Software evolution — Procedure-oriented programming — Object-
oriented programming paradigm — Basic concepts of OOP — Benefits of OOP — OOP languages — Application of
OOP. Beginning with C++: What is C++ - Application of C++ - Structure of C++ program — Operators — Scope
resolution operator — Operator Precedence?
Programming Fundamentals: Functions in C++: The main () function - Function prototype — Call by Reference —
Inline functions — Function overloading.

Classes and Objects: Specifying Class — Defining member functions — Array with a class — Static data members —
Static member functions - Friend functions.
UNIT - V: Constructors and Destructors

Constructors and Destructors: Constructors —Types of constructors — Multiple constructors in a class — Dynamic
constructors  Destructors, Defining operator overloading function.

Inheritance: Defining derived classes — Types of inheritance.
File Management: Defining and Opening the File — Closing a File — I/O Operation on File - Command Line
Arguments.
TEXT BOOK:

1.E.Balagurusamy ,“ Programming in ANSI C ”,4"Ed., Tata McGraw - Hill Publications ,2013.
2.E.Balagurusamy” Object-Oriented Programming With C++”- TataMcGrawHill Publishing
Company Ltd ,2013.

REFERENCE BOOKS :

1. YashavantKanetkar, “Let us C”,3" Ed., BPB Publications.
2. Gottfried ,”Programming with C”, 2"°Ed.,TMH Publications



SEMESTER -V
COMPUTER PROGRAMMING LAB
COURSE CODE: 15PH507

OBJECTIVES

To be familiar with programming in C Language
To understand various programs using decision making and looping statements

To understand simple programs using arrays and functions
To understand simple programs in structures, pointers and file management

1. Write a C program to find the Compound Simple interest and interest.

2. Write a C program to find the Maximum and Minimum of a given set of numbers

3. Write a C program to find the Sum, Average and Standard deviation for a given set of numbers
4. Write a C program to solve Quadratic Equation.
5. Write a C program to check whether the string is a palindrome or not
6. Write C++ programs to illustrate the concept Arrays

7. Write C++ programs to illustrate the concept Inline functions

8. Write C++ programs to illustrate the concept Objects and Classes

9. Write C++ programs to illustrate the concept operator overloading

10. Write C++ programs to illustrate the concept Friend Function



SEMESTER - VI
NUCLEAR PHYSICS
COURSE CODE:15PH601
Instructional hours per week: 5
OBJECTIVE:

To make the students to learn about important phenomena of nucleus properties, radioactivity and
instrument applications.

UNIT -1 NUCLEAR PROPERTIES AND MODEL [11 Hrs]

Atomic Nuclei — Classification of Nuclei — General Properties of Nucleus — Binding Energy —
Nuclear Stability — Theories of Nuclear composition- Nuclear Forces -Meson theory of nuclear forces.

Models of nuclear Structure: Liquid drop model —Shell Model — collective Model.
UNIT -2 RADIOACTIVITY [11 Hrs]

Radioactivity — Fundamental laws of Radioactivity — Laws of Radioactive disintegration — Mean
life — Laws of successive disintegrations - Radioactive dating — The age of Earth — Properties of Alpha,
Beta, Gamma rays — Spectra of Alpha, Beta, gamma —Alpha decay- Beta decay — Gamma Decay

UNIT-3 NUCLEAR FISSION AND FUSION [11 Hrs]

Nuclear fission- Energy released in fission- Chain reaction- Atom Bomb- Nuclear Fusion-Thermo nuclear
reactions- Transuranic elements.

Nuclear Reactors: Pressurized water reactor- Boiling water reactor (BWR)-Fast Breeder reactor

UNIT - 4 ACCELERATORS AND DETECTOR [11 Hrs]

Vande Graff Generator — The Linear Accelerator — Cyclotron — Synchrocyclotron — Betatron —
Synchrotron — Proton Synchrotron — lonization chamber — GM counter — Wilson’s Cloud chamber —
Bubble Chamber

UNIT-5 ELEMENTARY PARTICLE [11 Hrs]

Introduction- Particle and antiparticles- the fundamental interaction- Elementary particle quantum
numbers- Quark Model- Standard Model.

TEXT BOOK:

1. R Murugeshan ,”’Modern physics”,S. Chand and company Ltd 2012.
REFERENCE BOOKS:

1. Irwin & Devnathan,”Nuclear Physics”,Alpha Science International Ltd 2012.

2. D.C.Tayal, Umesh Prakashan,”Nuclear Physics”,Himalaya Publishing House 2013.



SEMESTER - VI
BIOMEDICAL INSTRUMENTATION

COURSE CODE: 16PH602
Instructional hours per week: 5

Objective:
To understand the concept of man machine system, Electrode theory and recorders.

UNIT -1 INTRODUCTION TO MAN MECHINE SYSTEM (11 HRS)

Introduction to the man machine system - Components of the man machine system -Physiological systems
of the body -Problems encountered in measuring a living system.

Sensors -Transducers -Active and Passive transducer.
UNIT-2 SOURCES OF BIO ELECTRIC POTENTIAL (11 HRS)

Resting potentical - Action potential - Polarization - Depolarization — Repolarization- All or nothing law
Probagation of action potential - Bio electric potential- ECG - EEG — EMG.

UNIT-3 ELECTRODES (10 HRS)
Electrode theory - Micro electrode - Skin surface electrode - Needle electrode.
UNIT -4 RECORDERS AND INSTRUMENTS (10 HRS)

Electro cardiography - Electroencephalograhy-Electromyography-Sphygmomanometer -Blood flow
meter.

UNIT -5 PATIENT MONITORING DEVICES (13 HRS)

Heart lung machine- Oygenator- Pace maker - Ventricular asynchronous pacemaker - Defibrillator - AC
Defribrilator -DC defibrillator - Diathermy - Shortwave diathermy- Microwave diathermy- Ultrasonic
diathermy

TEXT BOOKS:

1. Leslie Cromwell,Fred J .Weibell, Erich A . feitter ,“Bio medical instrumentation and measurement” ,Second edition,
Prentice Hall of India pvt Itd, 1997. (Unit 1,2,3)
2. Dr. M.Arumugam ,“ Bio medical instrumentation” Anuradha agencies publishers, sixth edition ,1992. (unit 4,5).

REFERENCE BOOK:

1. Khandpur ,“Hand book of Biomedical instrumentation”, Taqta McGraw Hill, 2000 .



SEMESTER-VI
PRACTICAL-VII - ADVANCE EXPERIMENTS I
COURSE CODE: 15PH603

Any 14 Experiments

L.
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Young’s Modulus- Uniform-Koenig’s Method

Young’s Modulus- Cantilever Static method (Pin and Microscope)

Young’s Modulus- Cantilever Dynamic method

Young’s Modulus- Uniform Bending-Single optical lever

Deflection magnetometer — TAN — B POSITION

Sonometer — Verification of Laws of transverse vibrations of stretched string
Solar Constant

Spectrometer — Small Angle Prism

Ballastic Galvanometer- Figure of Merit

. Ballastic Galvanometer — Comparison Of Resistance — Specific Resistance
. Spot Galvanometer — De Sauty Bridge

. Determine the diameter of a thin wire by diffraction

. Verification of Ohms law

. Verification of Kirchhoff law

. Hartley oscillator

. Melde’s Apparatus — Frequency of Vibrator



SEMESTER-VI
PRACTICAL-VIII - ADVANCE EXPERIMENTS II
COURSE CODE: 15PH604

Any 14 Experiments

—_

Young’s Modulus- Cantilever Static method (optic lever)

2. Young’s Modulus- Cantilever Static method (Mirror and Telescope )
3. Young’s Modulus- Non- Uniform- Koenig’s Method

4. Colpitts oscillator

5. Verification of Series and parallel circuit

6. Thickness Of Wire — Air Wedge

7. Sonometer — determine the frequency of a tuning fork

8. Ballastic Galvanometer — Absolute Capacity Of Condenser

9. Ballastic Galvanometer — Mutual Inductance of a coil and Comparison of Mutual Inductance
10. Potentiometer — EMF Of Thermocouple

11. Series resonance circuit

12. Parallel resonance circuit

13. Vibrating Magnetometer- Determination Of H

14. Laser Diffraction- Determination of Wavelength Of Laser Diode

15. Resolving Power Of A Lens Using The He-Ne Laser

16. Spot Galvanometer — EMF of Thermocouple



SEMESTER - VI
SKILL BASED COURSE -1V : ASTROPHYSICS

COURSE CODE: 15PH605
Instructional hours per week: 5

Objectives:

To understand the physical concepts of Astronomical measurements and to study about the galaxies.

UNIT 1: ASTRONOMICAL INSTRUMENTS (11 HRS)

Introduction - The earth's atmosphere and the electromagnetic radiation - Optical telescopes:
magnifying power, Brightness of Image, Resolving power, The f/a ratio, types of reflecting telescopes, The
Refracting telescope, Relative advantages of Reflectors and Refractors - The Hubble space telescope - A
shit spectrograph - types of photometry - Detectors and Image processing.

UNIT2: SPECTRAL CLASSIFICATION OF STAR (11 HRS)

Introduction- Boltzmann's formula- Saba's equation- spectral classification: The Hendry - Draper
catalogue - The luminosity effect on stellar spectra - Importance of Ionization theory - Spectrographic
parallax - The H-R diagram.

UNIT 3: CLASSIFICATION OF STARS (11 HRS)

The Sun - A Typical star - The Photosphere - the atmosphere spicules - plages and filaments — Solar
Corona - Types of Corona. Variable stars: classification of variable stars - The Cepheid group of variables
- classical Cepheids Type 1- Analysis of Cepheid spectrum - RR Lyrae stars - Type 2 - Cepheids.

UNIT 4: OUR GALAXY (11 HRS)

Introduction - The general structure of our galaxy - Determination of the rotation parameters :- The
constant A - The constant B - Sun's distance from the Galactic Centre - The circular velocity - The mars of
the galaxy - Cosmic rays - Continuous radio emission in the galaxy.

UNIT S : EXTERNAL GALAXIES (11 HRS)

Introduction - Classification of galaxies - elliptical, spirals and barred spirals - large and small
magellanic cloud - The irregular galaxy - The local group of galaxies - Distance of galaxies :- The
brightest blue star, The supernova - The brightest galaxies in the cluster - Hubble's constant

TEXT BOOK:

1. Baidyanath Basu, Tanuka chattopadhyay, Sudhindra Nath, “A Introduction to Astrophysics” PHI learning private
limited, New Delhi (2010) (UNIT I- V)

REFERENCE BOOK:

1. Abhyankar K.D, Astrophysics of the solar system, University press limited, Hyderabad (1999)



SEMESTER - VI
SUPPORTIVE COURSE- III - AUDIO / VIDEO COMMUNICATION
COURSE CODE:

Instructional hours per week: 5

Objective:
This paper enables the students to learn the working of Audio and video equipment’s and to develop servicing skills.
UNIT -1I: [12 HRS]

Principle of Magnetic Recording & Reception — Parts of Tape Recorder — Tape Transport Mechanism-
Block diagram of a Tape recorder — Noise Reduction Techniques- Troubleshooting in Audio Cassette Tape
Recorder.

Optical Recording — Types of Optical Recording — Methods of Recording and Reproduction — Optical
Recording on compact disc — Play back process — Advantage of compact disc — Troubleshooting in compact disc
UNIT - II: [10 HRS]

Stereophony — Stereophonic Recording on disc and reproduction — HI- Fi Stereo Reproducing system -
Block diagram of public Addressing system — Requirement of public Addressing (P.A) system — Typical PA
installation planning for a Public meeting —

PA system — Acoustic Reverberation — Necessity Growth and Decay of Sound in Enclosure — Acoustical Features
and Design of Auditorium
UNIT - III: [12 HRS]

Introduction to television — Picture Transmission — Sound Transmission & Reception — Synchronization —
Gross structure — Flicker — Fine structure- Composite video signal — Vestigial side band transmission and reception
— Block diagram of TV Transmitter and receiver — Transmission line — BALUN — UHF & VHF tuners — IF stage-
AGC — Basic video detector

Compatibility — Natural light — Colour perception - Three colour theory — Luminance, Hue & Saturation —
Chromaticity diagram — Camera tube ( Image Orthicon) — Picture tube (Delta gun, PIL & Trinitron tubes) — PAL D
colour system
UNIT-1V: [10 HRS]

Sync separator: Basic principle — Vertical & Horizontal sync separation — Vertical & Horizontal output stage- EHT
generation.

Sound Section: Sound signal separation — Sound take off circuit — Inter carrier sound IF amplifier — AM limiter —
FM detector

UNIT -V: [11 HRS]

Digital Television-Digital Satellite television-DTH-Digital TV Receiver- DTT-3D-LED TV - Extended Definition
Television-HDTV-Cable Television — Flat panel display- Stereo sound system

TEXT BOOK:

1. R.R.GULATI, “Modern Television Practice”, Principles, technology and Servicing Fourth Edition, New Age International
Publishers 2012(Unit I to V)

REFERENCE BOOKS:

1. R.G.GUPTA, “Electronic Instruments and Systems, Principles, Maintenance and Troubleshooting”, TATA McGraw Hill
2005

2. R.G.GUPTA, “Audio and videos system: Principles, Maintenance and Troubleshooting™ Second Edition TATA
McGraw Hill Publishers 2010



SEMESTER - VI
SUPPORTIVE COURSE- III- LASER PHYSICS

COURSE CODE:
Instructional hours per week: 5

OBJECTIVE
To make the students to understand the basics of Laser Physics and its applications.
UNIT I: FUNDAMENTALS OF LASER [11 Hrs]

Spontaneous emission — stimulated emission — Meta stable state —Population inversion —pumping- Laser
Characteristic

UNIT II: PRODUCTION OF LASER [11 Hrs]
Helium- Neon Laser- Ruby Laser- CO, Laser- Semiconductor Laser

UNIT III: INDUSTRIAL APPLICATIONS OF LASER [11 Hrs]
Laser cutting- welding- drilling- Hologram- Recording and reconstruction of hologram
UNIT IV: LASERS IN MEDICINE [11 Hrs]
Lasers in surgery- Lasers in ophthalmology- Lasers in cancer treatment

UNIT V: LASERS IN COMMUNICATION [11 Hrs]

Optic fibre communication- Total internal reflection- Block diagram of fibre optic communication system-
Advantages of fibre optic communication

Text Book:
1. N. Avadhanulu-An Introduction of Lasers —S.Chand &Company (2001).
Reference Books:

1. K. Thyagarajan and A. K. Ghatak- LASER theory and Application —Mac Millan, India Ltd (2008).



SEMESTER - VI
SUPPORTIVE COURSE- I1I- QUANTUM MECHANICS
COURSE CODE:
Instructional hours per week: 5

Objective:
To make the students to learn about the important of quantum mechanics
UNIT -1 ORIGIN OF QUANTUM MECHANICS [11 Hrs]

Introduction- Planck’s quantum hypothesis- Photoelectric effect — Einstein Theory of
Photoelectric Equation- Verification of Einstein’s Equation- Continuous X-Ray Spectrum- Compton
Effect : Kinetics of Compton Effect — Energy of Scattered radiation — Compton Scattering vs
Photoelectric Effect.

UNIT -2 MATTER WAVES [11 Hrs]

Introduction —-Matter Waves of De-Broglie — Wavelength vs Voltage — Davisson Germer
Experiment- G.P. Thomson Experiment — Phase Velocity & Group of Velocity of Matter Waves — Bohr’s
condition for angular Momentum — Uncertainty Principle — Uncertainty Relations.

UNIT -3 WAVE MECHANICS [11 Hrs]

Basic postulates of wave mechanics — properties of the wave function — Derivation of time
dependent form of schrodinger equation — schrodinger’s equation : steady state form — The particle in a
box : infinite square well potential —potential step — Barrier penetration problem.

UNIT - 4 ANGULAR MOMENTUM & SPIN [11 Hrs]

Orbital angular momentum operators — Angular Momentum communication relation- Eigen
values & Eigen function L’&L, —General angular momentum- Matrix Operators — Electron Spin :
Pauli’s theory — Pauli Spin matrices — Properties of Pauli matrices- Total angular momentum.

UNIT -5 CONSERVATION LAW [11 Hrs]

Symmetry Transformation — Conservation of linear Momentum — Energy Conservation —
Conservation of Angular Momentum — Parity Conservation —Time Reversal

TEXT BOOK:

1. A.B. Gupta, “Quantum mechanics”,Arunabha Sen Books and allied (p) Ltd ,2016.
2. R Murugeshan,“Modern physics” ,S.Chand and company Ltd, 2012.

REFERENCE BOOKS:

1. Ajoy Ghatak,”Basic Quantum mechanics” Macmillan publishers, 2016.
2. Jyotirmoy Guha,” Quantum mechanics”, Arunabha Sen Books and allied (p) Ltd ,2016.



