118PHTO3 ENGINEERING PHYSICS

Course objectives:

1. Tounderstand the concept of properties of matter.
2. To understand the properties of sound and principles of quantization of energy.
3. To understand the properties of coherent light and its importance.

UNIT-1 PROPERTIES OF MIATTER 9
Elasticity — Stress — Strain diagram — Factors affecting elasticity — Twisting couple on a wire — Torsion
pendulum - Young’s modulus - cantilever — Uniform and Non uniform bending (theory and
experiment)-Viscosity-Poiseuille’s method for Coefficient of Viscosity (Qualitative).

UNIT-Il ACOUSTICS AND ULTRASONICS ?

Classification of sound, loudness, intensity — Decibel — Weber Fechner Law — Reverberation and
Reverberation time — derivation of Sabine’s formula for Reverberation time (Growth and Decay)-
Absorption coefficient and its determination.

introduction of Ultrasonics:—:Production-— magnetostriction effect — magnetostriction generator —
piezoelectric effect — piezoelect_ric generator — Detection of ultrasonic waves, properties — Cavitation —
Applications — Depth of sea — Non Destructive Testing.

UNIT-1Il QUANTUM PHYSICS

Black body radiation — Planck’s theory (derivation) — Deduction of Wien’s displacement law and
Rayleigh—jeans’ Law from Planck’s theory — Compton Effect—derivation— Matter waves — Schrddinger’s
wave equation — Time independent and time dependent equations — Physical significance of wave
function — Particle in a one dimensional box — Degeneracy and Non-degeneracy.

UNIT-IV LASER 2

Introduction — Principle of Spontaneous emission and stimulated emission — Population inversion —
pumping — Einstein’s A and B coefficients — derivation — Types of lasers — He-Ne, CO;, Nd-YAG,
Semiconductor lasers — homojunction — Applications of Laser.

UNIT-V WAVE OPTICS & FIBRE OPTICS 2

Interference — Air wedge (theory & experiment) — Polarization— Methods of polarizing light-Theory of
plane circularly and elliptically polarized light.
Principle and propagation of light in optical fibers — Numerical aperture and Acceptance angle — Types
of optical fibers (material, refractive index, and mode) — Fiber optical communication system (Block
diagram) — Fiber optic sensors — Temperature & Displacement sensors (Qualitative).

TOTAL HOURS: 45 PERIODS



COURSE QUTCOMES:
At the end of the course, the student will be able to

CO1: To understand properties of solids with different types of moduli and to gain knowledge about
absorption coefficients of solids and different surfaces.

C02: To understand basic concepts of high frequency sound waves and its applications.

€03: To understand basic concepts of quantum mechanical behavior of wave and particle along with
applications.

€04: To understand the concepts of production of laser and its behavior with diffraction principle of
interference.

CO5: To apply the concept of polarization phenomenon and thereby its applications in fiber optic
communication.

Text Books:
1. R.K. Gaur and S.C. Gupta, ‘Engineering Physics’ Dhanpat Rai Publications, New Delhi (2003)
2. Jayaprakash R.N, ‘Engineering Physics - I, Dhanam Publications, Chennai, (2007).

Books for reference:
1. R. Murugeshan, Kiruthiga Sivaprasath , Modern Physics S. Chand publications 2016,New
Delhi.
2. A. Ghatak Optics The McGraw-Hill Companies, inc., 1221 Avenue of the Americas, New York,
NY 10020. »
3. Dr.M.N.Avadhanulu,Introduction to Lasers: theory and applications S.Chand publications

2012,New Delhi.
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118PPTO5 PROBLEM SOLVING AND PYTHON PROGRAMMING
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OBJECTIVE(S):

1. To know the basics of algorithmic problem solving
To read and write simple Python programs.
To develop Python programs with conditionals and loops.
To define Python functions and call them.
To use Python data structures — lists, tuples, dictionaries.

6. To do input/output with files in Python.
Prerequisite: Nil
UNIT | ALGORITHMIC PROBLEM SOLVING 9
Algorithms, building blocks of algorithms {statements, state, control flow, functions), notation (pseudo
code, flow chart, programming language), algorithmic problem solving, simple strategies for developing
algorithms (iteration, recursion). lllustrative problems: find minimum in a list, insert a card in a list of
sorted cards, guess an integer number in a range, Towers of Hanoi.

Al

UNIT Il DATA, EXPRESSIONS, STATEMENTS o _ 9
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables,
expressions, statements, tuple assignment, precedence of operators, comments; modules and functions,
function definition and use, flow of execution, parameters and arguments; Illustrative programs:
exchange the values of two variables, circulate the values of n variables, distance between two points.

UNITII  CONTROL FLOW, FUNCTIONS 9
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-
elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, parameters,
local and global scope, function composition, recursion; Strings: string slices, immutability, string functions
and methods, string module; Arrays. lllustrative programs: square root, gcd, exponentiation, sum an array
of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters;
Tuples:. tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list
processing - list comprehension; Hllustrative programs: selection sort, insertion sort, merge sort,
histogram.

UNIT V FILES, MODULES, PACKAGES 9
Files and exception: text files, reading and writing files, format operator; command line arguments, date
and time, errors and exceptions, handling exceptions, debugging, modules, packages; Illustrative
programs: word count, copy file.
TOTAL HOURS: 45 PERIODS
COURSE OUTCOMES:
Upon completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems
CO2: Read, write, execute by hand simple Python programs.
CO3: Structure simple Python programs for solving problems.
CO4: Decompose a Python program into functions.
CO5: Represent compound data using Python lists, tuples, dictionaries and
Read and write data from/to files in Python Programs.



TEXT BOOKS:

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, 2nd edition, Updated
for Python 3, Shroff/O’Reilly Publishers, 2016 (http://greenteapress.com/wp/think-python/)
2. Guido van Rossum and Fred L. Drake Jr, —An Introduction to Python — Revised and updated for
Python 3.2, Network Theory Ltd., 2011.
REFERENCES:
1. lJohnV Guttag, —Introduction to Computation and Programming Using Python”, Revised and
expanded Edition, MIT Press, 2013
2. Robert Sedgewick, Kevin Wayne, Robert Dondero, —Introduction to Programming in Python: An
Inter-Disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016.
3. Timothy A. Budd, —Exploring Pythonj||, Mc-Graw Hill Education (India) Private Ltd., 2015.
4. Kenneth A. Lambert, —Fundamentals of Python: First Programs||, CENGAGE Learning, 2012.
5. Charles Dierbach, —Introduction to Computer Science using Python: A Computational Problem-
Solving Focus, Wiley India Edition, 2013.
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118PHPO7 ENGINEERING PHYSICS LABORATORY

COURSE OBJECTIVES:

To understand the practical concepts of Interference and diffraction.
To understand the concept of velocities of sound in different liquids.
To get better knowledge of modulus of elasticity.

To understand the concepts of thermal conductivity.

To understand the concepts of viscosities of liquid.

LIST OF EXPERIMENTS
1. (a) Determination of laser parameters — Wavelength.

©ENOU A WN

(b) Particle size determination using Diode Laser.

Determination of thickness of a thin wire-Air wedge method.

Determination of velocity of sound and compressibility of liquid- Ultrasonic interferometer.
Determination of wavelength of mercury spectrum-Spectrometer grating.

Determination of thermal conductivity of a bad conductor-Lee’s disc method.
Determination of Young’s modulus of the material -Non uniform bending.

Determination of viscosity of liquid — Poiseuille’s method.

Spectrometer- Dispersive power of prism.

Determination of Young’s modulus of the material - Uniform bending:

10 Tensional pendulum- Determination of Rigidity modulus.

TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES:
At the end of the course, the student will be able to

CO1: Understanding the moduli of elasticity by determining Young’s modulus and Rigidity
€02: Understanding the phenomenon of diffraction, dispersion and interference of light using
€03: Acquiring knowledge of viscosity by determining coefficient of viscosity of a liquid and

C04: Understanding the phenomenon of heat transfer through conductors and bad

modulus of a beam and cylinder respectively.
optical component

measuring the parameters of ultrasound propagating through a liquid

conductors by determining thermal conductivity.
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PROBLEM SOLVING AND L T P C

118pPPO8 PYTHON PROGRAMMING LABORATORY 0o 0 2 1

OBIJECTIVE(S):
1. To write, test, and debug simple Python programs.

2. Toimplement Python programs with conditionals and loops.
3. Use functions for structuring Python programs.
4. Represent compound data using Python lists, tuples, dictionaries.
5. Read and write data from/to files in Python.
LIST OF PROGRAMS:

1. To Implement python scripts using Variables and operators

2. To Demonstrate Operator precedence to evaluate an expression
3. Display grade of a student using elif statement
4. Implement Floyd triangle using for loop
= 5. Checks the given number is prime or not using while loop
6. Compute the GCD of Numbers using functions
7. Finding factorial of a given number using recursive function.
-8. Takes a list of words and returns the length of longest one using strings
-9, To perform linear and binary search using strings
10. To implement list as arrays (multiply 2 matrices)
11. To demonstrate use of list & related functions
12. To demonstrate use of tuple, set& related functions
13. To demonstrate use of Dictionary& related functions
14. Finding most frequent words in a text read from a file
15. Programs that take command line arguments (word count)

PLATFORM NEEDED
Python 3 interpreter for Windows/Linux
TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES:
Upon completion of the course, students will be able to:

CO1: Write, test, and debug simple Python programs.

C02: Implement Python programs with conditionals and foops.

C03: Develop Python programs step-wise by defining functions and calling them.

CO04: Use Python lists, tuples, dictionaries for representing compound data.

CO5: Read and write data from/to files in Python.
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118ESE06 BASIC ELECTRICAL ELECTRONICS AND INSTRUMENTATION’ L T P C
ENGINEERING' 3 0 0 3
OBIJECTIVES:

1. To learn the basics of electrical elements.

2. Tointroduce the fundamental concepts of DC and AC circuits.
3. Tointerpret the principle and characteristics of semiconductor devices.
4. To analyze the various logic gates and switching theory.
5. To understand the principles of measurement systems and transducers.
UNIT=1 INTRODUCTION TO BASIC ELECTRICAL ELEMENTS 9

Electrical circuit: passive elements - Resistor, Inductor and Capacitor; active elements- Current, Voltage,
Power and Energy —Ohm's Law and limitations - Kirchhoff’s Laws — relationship between current, voltage
and power — Resistors in series, parallel and series -parallel circuits.

UNIT-II  FUNDAMENTALS OF DC AND AC CIRCUITS 9
DC Circuits: Sources of Electrical Energy - Independent and Dependent Source, Source Conversion - Star
—Delta conversion- Mesh and Nodal Analysis.

AC Circuits: Generation of sinusoidal - voltage, average - RMS value, form factor and peak factor- Phasor.
diagrams of R, L, C, combination of R-L, R-C and R-L-C circuits.

UNIT=1IF  SEMICONDUCTOR DEVICES AND APPLICATIONS S )
Characteristics of PN Junction Diode — Zener Effect — Zener Diode and its Characteristics — Half wave and
Full wave Rectifiers — Voltage Regulation. Bipolar Junction Transistor — CB, CE, CC Configurations and
Characteristics — Elementary Treatment of Small Signal Amplifier.

UNIT—=1V  DIGITAL ELECTRONICS ' 9
Binary Number System — Logic Gates — Boolean Algebra — Half and Full Adders — Flip-Flops — Registers
and Counters — A/D and D/A Conversion (single concepts).

UNIT-V MEASUREMENT SYSTEMS AND TRANSDUCERS 9

Measurements-Significance of Measurements-Methods of Measurement-Direct methods, “indirect
methods-instrument and measurement systems-Mechanical, Electrical and Electronic instruments-
Classification of instruments- characteristics of instruments and measurement systems-Errors-Type of
Errors —Units and Standards. Moving coil and moving iron meters, Energy meter and watt meter.

Transducers- RTD, Strain gauge, LVDT.
TOTAL HOURS: 45 PERIODS

COURSE OUTCOMES:
Upon Completion of this course, students will be able to:
CO1: Recognize the different combinations of circuit elements and solving the circuit by applying
basic circuital faws.
CO2: Acquire a good understanding of DC and AC circuits.
C03: Demonstrate the characteristics of semiconductor devices.
CO4: Design the various logic gates for switching applications.
CO5: Understand the principles of measurement systems and transducers.
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218EGT04 ENGINEERING GRAPHICS

OBJECTIVES:
1. To understand the graphical skills for drawing the object and the principle of free-hand
sketchingtechniques.

2. To understand the principle of orthographic projection of points, lines and plane surfaces.
3. To study the principle of simple solids.
4. To understand the principle of section and development of solids.
5. To understand the principle of Isometric and Perspective projections.
Concepts and conventions (Not for Examination) 03

Importance of graphics in engineering applications — Use of drafting instruments — BIS
conventions andspecifications — Size, layout and folding of drawing sheets — Lettering and
dimensioning.

UNIT | PLANE CURVES AND FREE HAND SKETCHING 15
Curves used in engineering practices: S

Conics — Construction of ellipse, Parabola and hyperbola by Eccentricity method — Construction

of cycloid — Construction of involutes of square and circle — Drawing of tangents and normal to the
above curves. Free hand sketching:

Representation of Three Dimensional objé:‘cts — General principles of orthographic projection —~ Need
for importance of multiple views and their placement — First angle projection — layout views —
Developing visualization skills through free hand sketching of multiple views from pictorial views
of objects.

UNIT Il PROJECTION OF POINTS, LINES AND PLANE SURFACES 15
Projection of points and straight lines located in the first quadrant — Determination of true

lengths andtrue inclinations — Projection of polygonal surface and circular lamina inclined to both
reference planes.

UNIT Ill PROJECTION OF SOLIDS 15

Projection of simple solids like prisms, pyramids, cylinders and cones when the axis is inclined to
onereference plane by change of position method.

UNIT IV SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 15
Sectioning of simple solids like prisms, pyramids, cylinders and cones in simple vertical position by
cutting planes inclined to one reference plane and perpendicular to the other — Obtaining true shape
of section.

Development of lateral surfaces of simple and truncated solids — Prisms, pyramids, cylinders and
cones
— Development of lateral surfaces of solids with cylindrical cutouts, perpendicular to the axis.

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 12

Principles of isometric projection — isometric scale — isometric projections of simple solids,
truncatedprisms, pyramids, cylinders and cones.
Perspective projection of prisms, pyramids and cylinders by visual ray method.

TOTAL HOURS:45 PERIODS
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218CPTO5 PROGRAMMING IN C 3 0 0 3
OBIJECTIVE(S):
e To develop C Programs using basic programming constructs
e To develop C programs using arrays and strings
e To develop applications in C using functions, pointers and structures
¢ To do input/output and file handling in C
UNIT-I BASICS OF C LANGUAGE 9

Introduction to C Programming — Fundamentals — Structure of a C Program — Compilation and Linking
Processes — Constants, Variables — Data Types — Expressions Using Operators in C — Managing Input and
Output Operations — Decision Making and Branching — Looping Statements — Solving Simple Scientific and
Statistical Problems.

UNIT-Il. ARRAYS AND STRINGS 9
Arrays — Initialization — Declaration - One Dimensional and Two Dimensional Arrays - Strings- String
Operations — String Arrays. Simple Programs - Sorting’-‘ Searching - Matrix Operations-Preprocessor
Directives.

UNIT-IIlC  FUNCTIONS, STRUCTURES & UNIONS 9
Functions: Definition of function - Declaration of function - Pass by value - Pass by reference — Recursion.
Structures and Unions: Introduction - Need for structure data type - Structure definition — Structure
declaration - Structure within a structure - Union - Programs using Structures and Unions.

UNIT-IV  POINTERS 9
Pointers: Definition — Initialization — Pointer Constant - Pointer Operators - Pointers Arithmetic - Pointer
to an array: Pointers and one dimensional array -Pointers and Multi-Dimensional array - Pointer to Pointer
- Void Pointer — Null Pointer - Pointer to Function - Pointer and Strings - Dynamic memory allocation.
UNIT-V STORAGE CLASSES AND FILES 9
Storage classes — auto, static, extern, and register- scope rules - Files: Introduction — Using files in C -
Operations on files - Types of file processing: Sequential access, Random access - Sequential access file
working with text files - File Handling Functions - Error handling - Command Line Arguments.
TOTAL HOURS:45 PERIODS
COURSE OUTCOMES:
At the end of the course, the student should be able to:

CO1: Develop simple applications in C basics

CO2: Design and implement applications using arrays and strings

€03: Develop and implement applications in C using functions and structures.

CO4: Develop applications in C using pointers.

CO5: Design applications using sequential and random access file processing.

TEXT BOOKS:

1. Ashok.N.Kamthane,- “Computer Programming” , Pearson Education, Second edition (India),
2012.

2. E.Balagurusamy, - “Computing fundamentals and C Programming”, Tata McGraw-Hill Publishing
Company Limited, 2008.



COURSE OUTCOMES:

The student will be able to
CO1: Recognize the conventions and apply dimensioning concepts while drafting simple

objects.

CO2: Draw the orthographic projection of points, line, and plane surfaces.
CO3: Draw the orthographic projection of simple solids.

CO4: Draw the section of solid drawings and development of surfaces of the given objects.
CO5: apply the concepts of isometric and perspective projection in engineering practice.

TEXT BOOKS:

1. Ranganath G, Channankaiah and Halesh Koti, “Engineering Graphics”,

Second Edition, Sahana Publishers, 2015.
2. Bhatt. N.D., “Engineering Drawing” Charotar Publishing House, 53th Edition,

2014.

REFERENCE BOOKS:

1. Dhananjay A.Jolhe, “Engineering Drawing with an introduction to AutoCAD”
Tata McGraw HillPublishing Company Limited, 2017.

2. Gopalakrishnana. K. R, “Engineering Drawing” (Vol..| & Il), Subhas Publications,

2014.

3. Basant Agarwal and C.M.Agarwal, “Engineering Drawing”, Tata McGraw Hill,

2013.

4. Natrajan K. V, “A Text book of Engineering Graphics”, Dhanalakshmi
Publishers, Chennai,2012.

5. M.B.Shaw and B.C.Rana, “Engineering Drawing”, Pearson Education India, 2011.
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218EPPO8 ENGINEERING PRACTICE LABORATORY

OBIJECTIVES:
1. To get the knowledge on welding techniques and its types.

To do the fitting operation on a given material. (Specimen)
To carry out sheet metal operation.

To know the principle involved in plumbing work.
To do the carpentry work on a given work piece.

e W

LIST OF EXPERIMENTSWELDING;
Study of Electric Arc welding and Gas welding tools and equipment’s.
Preparation of Arc welding and Gas welding models:
i) Butt joint ii) Lap joint iii) T - joint.

FITTING:
Study of fitting tools and operations.
Preparation of fitting models: i) V-fitting  ii) Square fitting
SHEET METAL WORK:
Study of sheet metal tools and operations
Preparation of sheet metal models: i) Rectangular Tray it} Funnel

PLUMBING WORKS:
Study of pipeline joints and house hold fittings.
Preparation of plumbing models:  Basic pipe connections with PVC and Gl pipe fittings.

CARPENTRY:
Study of wooden joints and tools used in roofs, doors, windows, furniture.

Preparation of carpentry models:
i) Lap joint i} Dovetail joint ili) T-JointDEMONSTRATION ON:

ELECTRICAL ENGINEERING PRACTICE
Study of Electrical components and equipment’s
Residential house wiring using switches, fuse, indicator, lamp and energy
meter.ELECTRONICS ENGINEERING PRACTICE
Study of Electronic components —Resistor, color coding, capacitors etc
Soldering practice —components soldering in simple electric circuit &
testing continuityCOMPUTER HARDWARE AND SOFTWARE PRACTICE
Study of PC Hardware, internet & World Wide Web and Productivity tools
including Word, Excel, Power Point and Publisher.
TOTAL HOURS:45 PERIODS
COURSE OUTCOMES:
The students will be able to
CO1: Prepare simple Lap, Butt and T- joints using arc welding equipment’s.
CO2: Prepare the rectangular trays and funnels by conducting sheet metal operation.
CO3: Prepare the pipe connections and identify the various components used in
plumbing.
CO4: Prepare simple wooden joints using wood working tools.
CO5: Demonstrate basic electrical, electronic and computer components
based on their physicalparameters and dimensions.
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PROGRAMMING IN C
LABORATORY 0 0

OBJECTIVE(S):

To develop C programs using conditional and looping statements
To expertise in arrays and strings
To build modular programs

Prerequisite: Programmingin C

LIST OF EXPERIMENTS:

1

NG R WwN

Programs using 1/0 statements and expressions.

Programs using decision-making statements.

Programs using looping statements

Programs using 1-D and 2-D array.

Programs for scientific and statistical problem.

Programs using string functions

Programs using user defined functions.

Programs using Recursion and call by value and call by reference
Program-to sort the list of numbers using pass by reference.

10. Programs using structures and Union.

11. Program using structures and pointers.

12. Program-using i) Sequential access file.

ii) Random access file.

-

TOTAL HOURS:45 PERIODS

COURSE OUTCOMES:
At the end of the course, the students will be able to:

CO1: Write and compile programs using C- Language.

CO2: Develop programs in C for any computing problems

CO3: Implement program using control statements.

CO4: Handle arrays and strings.

CO5: Develop C programs involving functions, recursion, pointers, and structures.

PO | PO | PO |PO | PO (PO | PO |PO |PO | PO | PO (PO | PS [PS [PS
Course Outcome
1 2 3 4 5 6 7 8 9 10 |11 |12 |01 | 02 | O3
Write and compile
CO1 | programs using C- 3 3 3 3 3 3 3
Language.
02 Develop programs in C for | 3 3 3 3 3 3 3
any computing problems
co3 Implement program using | 3 3 3 3 2
control statements.
CO4 | Handle arrays and strings. 3 3 2 3 2 1
Develop C programs
o5 involving functions, | 3 2 3 3 2 3 3

recursion, pointers, and
structures.




TEXT BOOKS:
1. Ranganath. G & Channankaiah, “Engineering Practices Laboratory Manual”, S.S.

Publishers, 2014.

2. Jeyapoovan.T & Gowri S “Engineering Practice Lab Manual”, Vikas publishing
house pvt.ltd, 2016.

REFERENCE BOOKS:

1. Kannaiah.P & Narayana.K.L, “Manual on Workshop Practice”, Scitech Publications,

2015.

2. Ramesh BabuV, “Engineering Practices Laboratory Manual”, VRB Publishers Private
Limited, Chennai, Revised Edition, 2014.

3. Peter Norton, “Introduction to Computers”, 7th Edition, Mc Graw Hill, 2010.
4. Bawa. H.S, “Workshop Practice”, Tata McGraw — Hill Publishing Company Limited, 2009.
5. David Anfinson and Ken Quamme, “IT Essentials PC Hardware and Software Companion

Guide”, CISCO Press,.Pearson Education, Third Edition, 2008.
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PO
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PO
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PO
12

PS
o1

PS
02

PS

03

Cco1

Prepare simple Lap, Butt and
T- joints using arc - welding
equipment.

3

3

co2

Prepare the rectangular trays
and funnels by conducting
sheet metal operation.

co3

Prepare the pipe connections
and identify the various
components used in plumbing.

coa

Prepare simple wooden joints
using wood working tools.

Co5

Demonstrate basic electrical,
electronic and  computer
components based on their
physical  parameters and
dimensions.
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OBJECTIVES:

1. Tostudy the basic theory of structure of crystalline materials.
To understand the essential principles of electrical properties of materials.
To get the better knowledge of Physics of semiconductor materials.
Become proficient in optical properties of materials.
To understand the essential concepts of quantum structures and their
applications

s

UNIT | CRYSTALLOGRAPHY 9
Crystal structures- Parameters- Bravais lattice - Calculation of number of atoms per unit cell -
Atomic radius - Coordination number - Packing factor for SC, BCC, FCC, HCP and Diamond cubic
structure - NaCl, ZnS structures (qualitative). Miller indices- unit cell approach.

UNIT Il ELECTRICAL PROPERTIES OF MATERIALS 9
Classical free electron theory-Expression for electrical conductivity-Thermal conductivity,
Expression-Wiedemann-Franz law-Success and failures-Quantum free electron theory-Particle
ina finite potential well-Tunneling-Particle in a three dimensional box-degenerate States-Fermi-
Dirac statistics-Density of energy states-Energy bands in solids.

UNIT 11 SEMICONDUCTORS AND TRANSPORT PHYSICS 9
Intrinsic Semiconductors-Energy band diagram-direct and indirect band gap semiconductors -
Carrier concentration in intrinsic semiconductors-extrinsic semiconductors-Carrier concentration
in N-type & P-type semiconductors (qualitative) -Variation of carrier concentration with
temperature -Hall effect and devices-Ohmic contacts-Schottky diode.

UNIT IV  OPTICAL PROPERTIES OF MATERIALS 9
Classification of optical materials - Absorption emission and scattering of light in metals,
insulators and semiconductors (concepts only) — photo current in a P-N diode —solar cell — LED
—Organic LED — Laser diodes — Optical data storage techniques.

UNIT V QUANTUM DEVICES 9

Particle in a rectangular box and sphere: wave function and energy- quantum confinement-

guantum structures- tunneling — single electron phenomena- single electron translator states-

classical bits- multiple quits-block sphere- guantum gates-advantage of quantum computation.
TOTAL HOURS:45 PERIODS

COURSE OUTCOMES:

At the end of the course, the students will able to

CO1: Have the necessary understanding on the functioning of crystalline in solids of
materials.

CO2: Gain knowledge on classical and quantum electron theories, and energy band
structures,

€O3: Acquire knowledge on basics of semiconductor physics and its applications in various
devices,

CO4: Have the necessary understanding on the functioning of optical materials for
optoelectronics,

CO5: Understand the basics of quantum structures and their applications.



N
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1. Pradip Dey, Manas Ghoush, -“Programming in C”, Oxford University Press, 2012.

2. Byron Gottfried, - “Programming with C”, 2" Edition, (Indian Adapted Edition), TMH Publications,
2010.

3. Stephen G.Kochan, - “Programming in C”, 4" Edition, Pearson Education India, 2015.

4. Brian W.Kernighan and Dennis M.Ritchie, -"The C Programming Language”, Pearson Education Inc.,
2005.
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Approach using C” 3™ Edition, Cengage Publications, 2013

Course Outcome PS [PS |PS |PO |PO | PO |PO | PO |PO |PO|PO|PO|PO|PO | PO
01 /02|03 |1 2 3 4 5 6 7 8 9 10 |11 | 12

Col Develop simple applications 3 3 3 3 3 3
in C basics

| Design and implement

Co2 applications using arrays £ 3 : : 2 3 3 3
and strings
Develop and implement

Co3. applications in C using 2 3 2 2 3 3 3
functions and structures. ‘

Cod Develop ap