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DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

CBCS SCHEMES OF EXAMINATION FOR BE | PROGRAMME

(Subject to Revision)

B. E. | YEAR (Common to all branches)

(Computer Engineering, Information Technology and Civil Engineering*)

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1. AMRI1C1 Applied Mathematics-I 3-1-0 PC1

2. ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3. MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6. SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM |

26 actual + 4 Virtual
credits

SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 Applied Mathematics-I1 3-1-0 PC1

2 APR2C?2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

*Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.




DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

CBCS SCHEMES OF EXAMINATION FOR BE | PROGRAMME

(Subject to Revision)

B. E. | YEAR (Common to all branches)

(Mechanical Engineering, Electronics & Telecommunication Engineering and
Electronics & Instrumentation Engineering*)

SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 Applied Mathematics-II 3-1-0 PC1

2 APR2C2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR1C1 Applied Mathematics-I 3-1-0 PC1

2 ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3 MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6 SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM | 26 actual + 4 Virtual

credits

" Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.




Semester 1



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions Credits

Hours per Week
AMRI1C1: L [T P L T P Total
Applied Mathematics-I 3 |1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

Learning Objectives:

To develop the concepts of calculus, useful to create mathematical models in order to arrive
into an optimal solution in various disciplines like physics, engineering, economics, and
statistics.

Provide the fundamentals of formal techniques like differentiation to find the slope of a curve,
find approximation to the original function by Taylor’s series, determine the stationary points
of functions in order to sketch their graphs, optimization of functions and so on; Integration to
find areas, volumes, central points and many useful things; Vector fields to represent many
physical quantities like velocities, forces (useful in fluid mechanics), particle displacements
(useful in solid mechanics), and electric and magnetic fields (electromagnetism).

Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT-I

Differential Calculus: Review of Successive differentiation, Leibnitz theorem and problems;
Expansion of functions by Taylor’s and Maclaurin’s Theorem; Asymptotes; Curvature in
Cartesian and Polar Coordinates; Envelopes; Evolutes and Involutes.

UNIT-H

Advanced Differential Calculus: Function of Several Variables; Partial Differentiation;
Approximations and errors; Jacobians; Taylor’s Series of Two Variables; Maxima and Minima
of Function of Two and More Variables; Lagrange’s Method of Undetermined Multipliers.

UNIT-H

Integral Calculus: Beta and Gamma functions; detailed study of tracing of curves-Cartesian,
polar and parametric curves; Area; Length of Curve; Volume; Surface of Revolution; Theorems
of Pappus and Guldin and problems.

UNIT-1V
Advanced Integral Calculus: Multiple integrals: Double and Triple Integration; Change of Order
of Integration; Area; Volume; Centre of Gravity; Moment of Inertia.

UNIT-V
Vector Calculus: Differentiation of a Vector; Gradient; Divergence; Curl; Integration of a
Vector Function; Gauss’s, Green’s and Stoke’s Theorems.




Learning Outcomes:
Upon completing the course, students will be able to:

Apply the concept of function derivatives to study the behaviour and rate of how different
quantities change, how the graph of a function can actually be computed, analysed, and
predicted and use integrals to find the summation of infinitely many small factors to
determine whole.

Learn the applicability of calculus in various fields like, in physics, it is used in the study of
motion, electricity, heat, light, harmonics, acoustics, astronomy, dynamics and advanced
physics concepts including electromagnetism and Einstein's theory of relativity use calculus.
In the field of chemistry, calculus can be used to predict functions such as reaction rates and
radioactive decay. In addition, it is used to check answers for different mathematical
disciplines such as statistics, analytical geometry, and algebra.

Find a way to construct relatively simple quantitative models of change, and deduce their
consequences.

BOOKS RECOMMENDED
[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Publlshers 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8" edltlon John Willy and sons

Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company

Ltd., New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill

Publishing Co. Ltd., 6/, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.
[6] E Mendelson, G J Hademenos, F Ayres, Schaum's Easy Outline: Calculus, McGraw-Hill,

2000.

[7] R C Wrede, M Spiegel, Schaum's Outline of Advanced Calculus, 2/e, McGraw-Hill, 2002.



Devi Ahilya University, Indore, India BE -1 Year (Common to all branches)

Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits
Hours per Week
ACR1C2: L T P L T P Total
Applied Chemistry & 3 1 2 3 1 1 5

Environmental Science
Duration of Theory Paper:
3 Hours

Learning Objectives:
e To learn chemistry of various engineering materials and processes, their importance, properties,
testing, structure-property relationship, tailoring and their applications in various technologies.

e To understand and aware with various environmental issues and pollution and control studies in
modern society for sustainable development.

Prerequisite: Nil
COURSE OF CONTENTS

UNIT-1 WATER AND ITS APPLICATIONS

Sources, impurities, applications, Hardness- its expression and determination; Boiler troubles and
their causes; Industrial water requirement, Treatment of water for industrial purpose; De-ionization
of water; Analysis of water; Water quality parameters, Numerical problems on water analysis and
water treatment processes.

UNIT-11 ENGINEERING MATERIALS AND TESTING

Introduction, classification and requirement of engineering materials. Material testings.

Polymers: Chemistry of polymer materials and their diversification; Types of polymerization and
their brief account; Examples of polymers.

Cement, Glass and Refractories: Different types, composition, properties and uses.

UNIT-111 LUBRICANTS

Introduction, Principle and functions of lubrication, Types of lubricants, Properties, tests and
applications of solid, semi-solid and liquid lubricants; Synthetic lubricants and lubricating
emulsions.

UNIT-IV INSTRUMENTAL TECHNIQUES IN MATERIAL CHARACTERIZATION
Classification, Lamberts and Beers Law; Introduction, Principle and applications of Colorimetry, IR,
UV-Vis, NMR and Mass spectroscopy; Chromatographic Techniques and applications, Numerical
Problems on spectroscopic techniques.

UNIT-V ENVIRONMENTAL SCIENCE

Components of Environment and their interactions, Natural resources, Ecosystem, Impacts of
development of environment, Environment protection act, EIA, Sustainable development.

Pollution and its types, Description, effects and control measures of Air, Water, Land and Noise
pollution, Chemical toxicology, Global warming, Depletion of ozone layer, Acid rains,
Eutrophication, Rain water harvesting, Pollution case studies.



Learning Outcomes:
Upon completing the course, students will be able to:

Apply applications of various engineering materials in different technologies.

Relate structure-property-uses relationship of engineering materials and tailoring of materials
for technology development.

Use of material testing and material characterization required in different engineering
applications.

Understand the components of Environment and their interactions with modern world. Also to
analyse factors affecting, causes of Environmental Pollution and to apply possible control
measures for Sustainable development.

BOOKS RECOMMENDED:

[1]
[2]
[3]
[4]
[5]

Jain & Jain, Engineering Chemistry, Dhanpat Rai Publications, 2007.

S. S. Dara, A Text Book of Engineering Chemistry, S. Chand & Company, 2007.
B.Joseph, Environmental Studies, Tata McGraw Hill.

A.K. De, Environmental Chemistry, New Age International, 1996.

Shashi Chawala, A Text Book of Engineering Chemistry, Dhanpat Rai Publications, 2006.



Devi Ahilya University, Indore, India BE-1 Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
MER1Ca3: L T P L T P Total
Elements of Mechanical 3 1 2 3 1 1 5
Engineering
Duration of Theory Paper:
3 Hours

Learning Objectives:
e To understand the basic fundamentals of Mechanical Engineering in light of thermal
engineering and production engineering.
e To provide an insight about the basic thermal and production processes, materials, components
and applications.
Prerequisites: Nil.
COURSE OF CONTENTS

UNIT I

Thermodynamics and energy, Temperature and Zeroth law of thermodynamics, Systems and control
volume, Properties of a system, Energy transfer by heat and work, First law of thermodynamics,
Energy analysis of closed systems, Internal energy and enthalpy of ideal gases, Energy analysis of
steady flow systems, Analysis of some steady flow engineering devices, Relevant review problems.

UNIT Il

Properties of pure substance, p-v and T-s diagram for a pure substance, Mollier diagram for a pure
substance, Quality or dryness fraction, Steam tables, Methods for measurement of steam quality,
Relevant review problems.

UNIT I

Basic considerations in the analysis of power cycles, Air standard assumptions, Overview of
reciprocating engines, Thermodynamic analysis of Otto cycle: Ideal cycle for spark ignition
engines, Thermodynamic analysis of Diesel cycle: Ideal cycle for compression ignition engines,
Comparison of Otto and Diesel cycles, Effect of Specific Heat and Dissociation on the performance
of the cycles, Relevant review problems.

UNIT IV

Metal Casting: Classification and overview of metal casting processes: sand casting, expandable
mould casting and permanent mould casting; Patterns, cores and moulding; Elements of gating
systems; Heating, pouring and solidification; Casting quality: cleaning, finishing and defects.

UNIT V

Welding and Machining: Fundamentals of welding and overview of welding processes: Oxy-
Acetylene gas welding, Arc welding: TIG, MIG, SAW etc., Resistance welding; Soldering &
Brazing; weld quality and defects; Fundamentals of metal machining and introduction to turning
and related operations; Constructional features of lathe, Geometry of single point cutting tool and
cutting tool materials.

Learning Outcomes:
e Upon Completing the Course, Student will able to:
e Understand basics of thermodynamics and components of steam.
¢ Identify engineering materials, their properties, manufacturing methods encountered in
engineering practice.



e Understand basics of internal combustion engines.

e Understand functions and operations of welding, casting and machine tools including milling,
shaping, grinding and lathe machines.

BOOKS RECOMMENDED:

[1] Nag P K, Engineering Thermodynamics, The McGraw-Hill Companies, Fourth Edition.
[2] P N Rao, Manufacturing Technology, Vol. | and Vol.2 Tata I\r/]IcGraW Hill, 4t Edition, 2014.
[3] Hajra & Chaudhary, Work Shop Technology, Vol. 1 & 2, 12" Edition, Media Promoters & Pub, 2007.
[4] Cengel Y A, Boles M A, Thermodynamics-An Engineering Approach, The McGraw-Hill
Companies, Fifth Edition.

[5] Mikell P. Groover, Fundamentals of Modern manufacturing, 3" Edition, John Wiley and Sons.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions Credits

Hours per Week
ETR1C4: L T P L T P Total
Basic Electronics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce the basic concepts of electronics along with the understanding of working
fundamental circuit devises such as diode, transistors and op-amp. To apply the basics of diode
to describe the working of rectifier circuits such as Full and half wave rectifiers and zener diode
as a voltage regulator in line and load regulation.Describe the application of transistors for
Current and voltage amplification, the characteristics of different configurations of the
transistor, DC load line and bias point. List, explain, and design and analyse the different
biasing circuits, to give basic knowledge of working of op-amp, its characteristics and
applications

e Prerequisite(s): nil
COURSE OF CONTENTS

UNIT I

Discrete electronic devices: Diode, zener diode, BJT (Bipolar junction transistor), LED, photodiode
phototransistor, varactor; characteristic and operation (qualitative description and quantitative
behaviour with black box approach)

UNIT Il
Diode circuits; clipper, clamper circuits, DC power supply: rectifier-half wave, full wave (center
tapped, bridge), zener regulated power supply, regulation (with regulator IC-LM317)

UNIT I

BJT characteristics; BJT biasing; CE-biasing circuits: operating point; h-parameter model of
transistor; large/small signal models (concept);large/small signal models of CE-BJT amplifier,
Design of amplifier; Differential amplifier (using BJT).

UNIT IV

Operational amplifier: basic model; virtual ground concept; inverting amplifier; non-inverting
amplifier; integrator; differentiator; Schmitt trigger; astable multivibrator, Simple active filters: low
pass, high pass, bandpass, notch filter

UNIT V

Basic feedback theory; +ve and -ve feedback; concept of stability; oscillator, Waveform generator
using op-amp schimitt trigger for Square wave, triangular wave Wien bridge oscillator for
sinuisoidal waveform.

Learning outcomes:

e Students will be able to get the knowledge of Q point and can calculate it using different
biasing circuits. They will easily compare different biasing circuits on the basis of stability
factor.



e Students will be able to solve clipper and clamper circuits. They get the knowledge og op-amp
and its various applications as integrator, differentiator and as an oscillator.

BOOKS RECOMMENDED:

[1] Ralph J.Smith, R.C.Dorf circuits, devices and systems, john Wiley, 1992.

[2] R.L.Boylestad, L. Nashelsky, Electronic devices, and circuit theory, Prentice Hall, 2002.

[3]A. S. Sedra, K.C. Smith, Microelectrinic circuits, Oxfort University Press, 1998

[4] R.A. Gayakwad, OP-amps and linear integrated circuits, Prentice Hall of India.

[5] Millman, Grabel, Microelectronics, Mc-Graw-Hill.

[6] De Carlo, and Lin, Linear circuit analysis, Oxford Univesity Press, 2001 (second edition).

[7] Hayt, Kammerly and Durbin, Engineering Circuit Analysis, Tata McGraw Hill, sixth  edition.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions Credits

Hours per Week
SSR1S1: L T P L T P Total
Technical English 3 1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

. Learning Objectives:

e To develop the English communication skills in terms of reading, writing and understanding of
Engineering terms.

e To develop the technical ideas in English and to be able to express the technical ideas.

Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT I

Basic of technical communication: Meaning of technical communication; process of communication;
Forms of communication: Verbal and Non-verbal; technology-enabled communication; Barriers to
communication; Essentials of effective communication; Types of communication; Defining
audiences for technical communication; Aspects of communication: Global, Ethical and Legal.

UNIT 11

Professional correspondence: Qualities of professional correspondence: Goodwill techniques; Types
of correspondence: Letters, Memos, E-mails; Business Letters: Elements of a Letters, Basic Letter
Formats; Types of Business Letters: Positive Letters, Negative Letters, Inquiry Letters, Sales Letters,
Complain and Adjustment Letters. Memos: Meaning and Format of Memos. Writing job application
letters & Designing Resumes; Meeting and Minutes.

UNIT 111

Technical Writing: Meaning & Concept of Technical Writing: Process of Technical Writing: Forms
of Technical Writing: Technical Description, Summaries, Instructions & User Manuals: Technical
Reports: Meaning and Essentials of Good Report Writing: Classification of Reports; Report Formats:
Formal and Informal; Common Informal Technical Reports: Progress Reports, Lab Reports,
Feasibility reports, Problem Solving Reports.

UNIT IV
Reading Comprehension; Precis Writing; Expansion of an idea; Dialogue Writing; Paragraph
Writing (Related to Technical Communication).

UNIT V

Foreign Words & Phrases; Antonyms and Synonyms; Transitional Words and Phrases; Articles, Use
of Prepositions, Modal Verbs, Connectives, Relative Clauses, Noun/Nominal Compounds:
Correction of Sentences and Homophones; Punctuation, Abbreviations, Capitalization and Number
Usage; Use of Technical Words and Jargons.

Learning Outcomes:
Upon completing the course, students will be able to:
e Apply various technical terms and terminologies practically

e The course aims at developing the fundamentals of Technical English and mastery in the
professional writing like Business letters, Business correspondence .designing Business



Memorandum, Resume and E-mail writing.
e  Will be able to write formal and informal reports in work place.
e  Will have complete knowledge of comprehending different passages and Precis writing.
e Apply various grammatical skills practically.

BOOKS RECOMMENDED:

[1] A. Esenberg, A Beginner’s Guide to Technical Communication, McGraw-Hills.

[2] A.J. Rutherford, Basic Communication Skills for Technology, Pearson Education Asia.

[3] C.L.Bovee,J.V. Thill & B Schatzman, Business Communication Today, 7/e, Pearson Education, 2002.
[4] R. V. Lesikar, J. D. Perrit, Jr., & ME Flately, Lesikar’s Basic Business Communication.

[5] R. C. Sharma and K. Mohan, Business Correspondence and Report Writing, Tata McGraw-Hill, 2002.



Semester 2



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
AMR2C1: L T P L T P Total
Applied Mathematics-11 3 1 - 3 1 - 4
Duration of Theory Paper: 3
Hours

Learning Objectives:
e To introduce the mathematical concepts of Matrix Algebra, Differential Equation Probability
and Statistics and Fuzzy sets for solving engineering problems that shall be used in various
branches of engineering.

e Provide the basics of Matrix mathematics useful in providing a more compact way to deal
with groups of equations in linear algebra; Differential equations, a mathematical equation
that relates some function (usually represent physical quantities) with its derivatives
(represent their rates of change), and the equation defines a relationship between the two;
Probability distributions describe the dispersion of the values of a random variable; Curve
fitting and regression analysis, to find the "best fit" line or curve for a series of data points;
Theory of equations, which tells when an algebraic equation has an algebraic solution;
Fuzzy sets generalize classical sets (Crisp sets), as the characteristic functions of classical
sets are special cases of the membership functions of fuzzy sets.

Prerequisite(s): Nil

COURSE OF CONTENTS
UNIT-I
Matrix Algebra: Review of Matrices; Elementary Operations on Rows and Columns; Normal Form;
Linear Dependence; Rank; Application of Rank Theory in Solving System of Linear Equations;
Linear Transformation; Orthogonal, Unitary and Hermitian Matrices; Characteristic Equation;
Eigen- Values and Eigen-Vectors; Caley-Hamilton Theorem; Quadratic and Linear forms.

UNIT-II

First Order Ordinary Differential Equation: Exact Differential Equation; Equations Solvable for X, y
and p; Clairaut’s Form; Application to Simple Problems.

Higher Order Ordinary Differential Equation: Linear Differential Equations with Constant &
Variable Coefficients; Method of Variation of Parameters, Simultaneous Differential Equations;
Application to Simple Problems.

UNIT-I111

First Order Partial Differential Equations: Formation of Partial Differential Equations; Partial
Differential Equations of First Order and First Degree i.e. Pp + Qq =R.

Higher Order Partial Differential Equations: Linear Homogenous Partial Differential equations of n
order with constant coefficients; method of Separation of variables; their Simple applications.

UNIT-1V

Probability and Statistics: Conditional Probability, Baye’s Theorem; Binomial, Poisson and
Normal distributions and their Mean and Variance, Methods of least squares and curve fitting,
Correlation and Regression Analysis.

UNIT-V

Theory of Equations: Polynomial equations, relation between root and coefficients, symmetric
functions of roots, cube roots of unity, Cardon’s method for solution of cubic equations.

Fuzzy sets: Membership function, definition, Operations on Fuzzy sets, Properties of Fuzzy sets.




Learning Outcomes:
Upon completing the course, students will be able to:

Express a linear map between finite-dimensional vector spaces with a matrix, calculate the
electrical properties of a circuit, with voltage, amperage, resistance, etc. with matrix arithmetic, use
them in 3D geometry (e.g. computer graphics), can try to improve linear solvers efficiency.
Matrices can also represent quadratic forms (for example, in analysis to study hessian matrices,
which help us to study the behaviour of critical points) and also computers run Markov simulations
based on stochastic matrices in order to model events ranging from gambling through weather
forecasting to quantum mechanics.

Use differential equations to model natural phenomena, engineering systems and many other
situations like exponential growth and decay, the population growth of species or the change in
investment return over time, describing the movement of electricity, in modelling chemical
reactions, in finding optimum investment strategies, describing the motion of waves, pendulums or
chaotic systems.

Handle probability distributions, to indicate the likelihood of an event or outcome, which are used
for making forecasts and risk assessments. Pdf's are quite important and widely used in insurance,
engineering, physics, evolutionary biology, computer science and even social sciences such as
psychiatry, economics and even medical trials.

Use fitted curves as an aid for data visualization, to infer values of a function where no data are
available, and to summarize the relationships among two or more variables.

Apply Fuzzy sets and logic to reason like a human in terms of linguistic variables, design Traffic
monitoring systems, AC and heating ventilation, Gene Expression data analysis, Facial pattern
recognition, Weather forecasting systems and many more.

BOOKS RECOMMENDED:
[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Publlshers 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8" edltlon John Willy and sons

Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company Ltd.,
New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill
Publishing Co. Ltd., 6/e, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.

[6] Zafar Ahsan, Differential Equation and their Applications, Prentice Hall of India Pvt. Ltd., New
Delhi, 2004.

[7] S.C.Gupta and V.K.Kapoor, Fundamentals of Mathematical statistics, Sultan Chand & Sons.,
2000.

[8] Freund John E, Mathematical Statistics, PHI, N.D., 7th Ed., 2010.

[9] G.J.Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications, PHI, New Delhi, 2005.

[10] H.J. Zimmerman, Fuzzy Set Theory and its Applications, Allied Publishers, 1996.

[11]Timothy J. Ross, Fuzzy Logic with Engineering Applications, 3rd Edition, John Wiley & Sons, Inc.,
2010.



Devi Ahilya University, Indore, India BE - I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
APR2C2: L T P L T P Total
Applied Physics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce the basics concepts of physics and make a bridge between basics and their
application.

e To introduce the concept of the modern science like Laser, Optical fire, X-rays and quantum
physics.

e To introduce fundamental physics like wave optics, interference, diffraction polarization, and
semiconductor physics.

Prerequisite(s): nil

COURSE OF CONTENTS
UNIT-I
Optics-I: Interference of Light Waves: Thin film, Newton’s Ring experiment, Michelson
interferometer; Diffraction of Light Waves: Fresnel’s & Fraunhoffer diffraction, Zone plate, Single
slit experiment, diffraction by double slit, Diffraction at Circular aperture, Plane transmission
Grating.

UNIT-II

Optics-11: Polarization of Light Waves, Double refraction, Nicol Prism, Half Wave & Quarter Wave
plates, Circularly & elliptically polarized light, Polarimeter; LASER: Stimulated & spontaneous
emission, Population Inversion, Optical Resonator, Einstein’s coefficients, He-Ne Laser, Co2 Laser,
Semiconductor Laser; Optical Fiber: types of Fibers (material, refractive index, mode), Acceptance
angle, Numerical aperture, V-Number, Propagation of Light through Fibers, Applications.

UNIT-I

Crystal Structure and Semiconductors: Symmetry & properties of Simple crystal structure, Miller’s
Indices, Interplanar spacing, production and properties of Xx-ray, Bragg’s law; Semiconductors:
Band theory of Semiconductors, Intrinsic & extrinsic semiconductors, Fermi level , pn junction
diode, LED, Zener diode, npn & pnp Transistors.

UNIT-IV

Electromagnetism: Continuity equation for Charge & Current, Inconsistency of Ampere’s law for
time varying field, Concept of Displacement current, Maxwell’s equations; Wave equations for E &
H, Propagation of one dimensional electromagnetic waves in dielectric medium, Energy density in
electromagnetic field: Poynting Vector.

UNIT-V

Quantum Physics: Plank’s law, Compton’s effect, Concept of Matter Waves, Devison & Germer’s
experiment, Phase velocity & Group velocity, Heisenberg’s Uncertainty Principle; Schrodinger ‘s
Wave Equation, Interpretation of Wave function ¥, Time dependent & Time Independent
equations, Schrodinger’s Wave equation for a free particle in a box.

Learning Outcomes:
e The student will demonstrate the ability to use concepts of Morden physics to their engineering



applications.

e The course aims at developing the fundamentals of wave optics, crystal structure, structure of
atoms and their applicable to obtain quantitative solutions of problems in physics.

BOOKS RECOMMENDED:

[1] R K Gaur & S L Gupta, Engineering Physics, Dhanpat Rai & Sons, 2006
[2] H.K. Malik & A.K.Singh, Engineering Physics, Tata McGraw Hill, 2011
[3] N. Gupta & S.K. Tiwary , A Text Book of Engineering Physics, Dhanpat Rai & Co. 2009.
[4] W. T. Silfast, Laser Fundamentals Cambr. Un. Press, 1996,

[5] D Halliday & R Resnick, Physics Vol-11, Wiley Eastern, 1993

[6] H White, Modern Physics: Van Nostrand; 15/e.

[7] D P Khandelwal, Optics and Atomic Physics.

[8] R Feyaman,Feyaman Lectures on Physics, /e, Narosa Publication, 1998.

[9] S.O. Pillai, Solid State Physics, New Age International Publication, 2010.

[10] R.S. Sedha, A Text Book of Applied Electronic, S. Chand & company Lmt. 2005.
[11] R.P. Goyal, Unified Physics-11,,and Il Shivlal Agrawal & Co. ,1994.



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
MER2C3: L T P L T P Total
Engineering Drawing 2 1 4 2 1 2 5
Duration of Theory Paper: 3
Hours

Learning Objectives:
e To understand the concepts of imagining, envisioning and visualizing the objects & machine
parts and drawing them with the instruments & tools.

e To introduce the students to the “universal language of Engineers” for effective communication
through drafting exercises of geometrical solids

e Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT-I

Introduction, need & Classification of Engineering Drawings, Drawing Instruments and their uses,
Indian Standards for Drawing, Drawing Sheet Layout, Various conventions used in drawing,
Technical Lettering, Dimensioning, Basic Geometrical Constructions. Engineering Scales &
Engineering Curves

UNIT - 11
Orthographic Projections, Isometric Projections, Oblique Projections, Perspective Projections &
Missing Views.

UNIT -
Projection of Points, Straight Lines and Plane Surfaces.

UNIT - IV
Projection of Solids, Section of Solids and Development of Surfaces.

UNIT -V
Interpenetration of Solids / Intersection of Surfaces, Introduction to Computer Aided Drawings,
Drawing of Machine elements like Riveted Joints, Screw fasteners and Welded Joints.

Learning Outcomes:

e Upon Completing the Course, Student will able to:

e Understand the importance of BIS and ISO Standards in Engineering Drafting.

e Graphically construct and understand the importance of mathematical curves in engineering
applications.

e Visualize geometrical solids in 3D space through exercises in Orthographic Projections.

e Interpret Orthographic, Isometric and Perspective views of objects.

e Develop the surfaces of geometrical solids.

BOOKS RECOMMENDED:

[1] Bhatt N D, Engineering Drawing, Charoter Publishing House, Anand, Gujrat Agrawal B, and Agrawal C
M, Engineering Drawing, Tata McGraw-Hill Publishing Company Limited.
[2] French T E, Vierck C J, Foster R J, Engineering. Drawing and Graphic Technology Mc Graw-Hill



International, Singapore, Low Price Edition.
[3] Luzadder W J, Duff J M, Fundamentals of Engineering Drawing, Prentice- Hall India, New Delhi.
[4] Dhananjay A Jolhe, Engineering drawing, Tata McGraw Hill.
[5] Shah M B and Rana B C, Engineering Drawing, Pearson Education, New Delhi.



Devi Ahilya University, Indore, India BE - I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
EIR2C4: L T P L T P Total
Electrical Engineering 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

To understand the concepts and practical ideas of AC/DC circuits along with basic 3 phase
power management, Properties of different magnetic material used in Electromagnetic Circuits
to create an idea among students that how different magnetic materials were choose for different
practical machines.

Practical concepts of Transformers and different Electric Machines to make students easy
understanding of electrical machines surrounded by us and also they are basic to all the
engineering streams.

COURSE OF CONTENTS

UNIT-I

AC circuits: Generation of EMF, Phasor Quantities, RMS, Average, Form Factor, Peak Factor
Etc, Phasor Diagrams; Single Phase AC Circuits: R, L, C And Combinations, Resonance, Q-
Factor, Bandwidth; Three Phase AC Circuits: Generation, EMF, Phase Sequence, Analysis of
Star and Delta Connections, and Power Measurement In Single Phase& Three Phase Circuit.

UNIT-11

Circuit analysis tools: Kirchoff’s laws, Analysis of DC and AC circuits, Thevenin’s theorem,
Norton’s theorem, Max power transfer theorem, Superposition theorem, and Source
transformation.

UNIT-I

Magnetic Circuits: Electromagnetism, Magnetic flux, Magnetic flux density, Intensity of
magnetization, B-H curves, hysteresis and eddy current losses, Magnetic circuit calculations,
laws of Electro-magnetic induction, Magnetic induction, Lifting power of an electromagnet.

UNIT-IV

Transformer: Construction, principle, ideal transformer, EMF equations, Analysis of transformer
on no load and load conditions, Equivalent resistance and reactance, voltage regulations,
transformer losses Transformer testing, transformer efficiency, Types of transformer, Cooling
methods, Auto transformer.

UNIT-V

Rotating electric Machines: Construction, working principles, EMF equations, Characteristics,
Torque equations of DC machines (generators & motors), 3-phase synchronous and induction
motor, single phase induction motor

Learning Outcomes:
Upon completing the course, students will be able :

e To solve circuit problems based on KVL,KCL laws and different network theorems which




helps them to solve practical circuits for future industries exposure .

The course also covers basic knowledge of alternating circuits and their practical applications,
which helps students to understand their domestic home load in bettr way.

Students were also able to understand uses of different magnetic materials available in market
for constructing different electrical machines and they also able to solve their circuit parameters
which helps in designing a electrical machine at initial level.

After this course, students were able to understand different properties, characteristics and
functioning of different parts of transformer and different rotating electrical machines at basic
level.

BOOKS RECOMMENDED:

[1] V Del Toro, Electrical Engineering Fundamentals, 2/e, PHI, 2000.

[2] D P Kothari, I J Nagrath, Basic Electrical Engineering, 2/e, Tata McGraw Hill, 2002 (Fifth Reprint
2003).

[3] A Sudhakar, Network Theory, 2/e, Tata McGraw Hill, 2004

[4] P S Bimbhara, Electrical Machinery, 7/e, Khanna Publishers, New Delhi, 2006.



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
COR2C5: L T P L T P Total
Computer Programming in C++ 3 1 2 3 1 1 5
Duration of Theory Paper: 3
Hours

Learning Objectives:

. To learn to analyse a problem and construct a C++ program that solves it using C++ basic
constructs and advanced constructs.

To learn the syntax and semantics of the C++ programming language.

To learn how to design C++ classes with constructors and class member functions.

To understand the concept of data abstraction and encapsulation.

To learn how to overload and override functions and operators in C++.

To learn how containment and inheritance promote code reuse in C++,

To learn how inheritance and virtual functions implement dynamic binding with polymorphism.
To learn how to use exception handling in C++ programs.

Prerequisites: Nil.
COURSE OF CONTENTS

UNIT-I

Introduction to flowcharts and problem solving. Types of programming languages, Programming
with C++:- C++ Data Types:-auto, bool, int, char, float, double, void. Variables and Constants,
Operators, Arithmetic and Logical Expressions, Assignment Statements and Type Casting. Control
structures- Iteration statements, Jump Statements and Selective statements. Common C++ Header
files, Generation of Random numbers in C++.

UNIT-II

Functions: Introduction - Call by Value and Call by Reference — return values — recursion — Arrays -
Introduction to Arrays - Initialization of Array - Multi dimensional Arrays - passing arrays to
functions — Strings - Arrays of Strings - Standard Library String Functions.

Structures: Structure elements, Nested Structures, Array of Structures, Array within structures and
passing structures to functions.

Unit- 111

Pointers:-Declaration and Initialization of Pointers, Dynamic Memory allocation/deallocation
operators:-new and delete. Pointers and Arrays:-Array of Pointers, Pointer to an array, Function
returning a pointer, Reference variables and use of alias. Invoking functions by passing pointers.
Files — Introduction — File Structure - File handling functions - File Types - Error Handling.

UNIT-IV

Object Oriented Programming Paradigm - Basic Concepts of OOP - Benefits of OOP. Class and
object fundamentals and various visibility modes in class, Object as function arguments-pass by
value and pass by reference. Constructor:-Special Characteristics, Declaration and Definition of a
Constructor, Default Constructor, Overloaded Constructor, Copy Constructor and Constructor with
default arguments.

Function Overloading:-Need and restrictions of overloaded functions, Steps involved in finding the
best match, Default arguments versus overloading.

Destructor:- Special Characteristics, Declaration and Definition of a Destructor. Friend function and
its characteristics and friend class.



UNIT-V

Introduction to Operator overloading - Rules for Operator overloading — overloading of binary
and unary operators - Introduction to inheritance — Types of inheritance - Abstract Classes - new
Operator and delete Operator - Pointers to Objects — this Pointer - Virtual Functions - Pure Virtual
Functions - Introduction to Class Templates - Function Templates - Member Function Templates -
Basics of Exception Handling - Types of exceptions - Exception Handling Mechanism - Throwing
and Catching Mechanism - Rethrowing an Exception - Specifying Exceptions.

Learning Outcomes:-
Upon completing the course, students will be able to:

e To develop C++ programs using basic and advanced constructs that will solve real life problems.
e The course aims to understand the features of C++ supporting object-oriented programming.

e Apply the major object-oriented concepts to implement object-oriented programs in C++ i.e.
encapsulation, inheritance and polymorphism.

e Understand advanced features of C++ specifically friends, pointers, virtual functions and operator
overloading.

BOOKS RECOMMENDED:

[1] Coohoon and Davidson, C++ Program Design: An introduction to Programming and Object-
Oriented Design (3rd edition), Tata McGraw Hill, New Delhi, 2003.

[2] Herbert Schildt, the Complete Reference, Tata McGraw Hill.

[3] E Balagurusamy, Object Oriented Programming with C++, McGraw Hill Education.

[4] Ravichandran, Programming With C++, Tata McGraw Hill.

[5] Dromey G, How to solve it by Computer, Prentice Halll — 1978.



Devi Ahilya University, Indore, India BE-1 Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions .
Credits

Hours per Week
SSR2S2: L T P L T P Total
Humanities 2 - - 2 - - 2
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce students to understand and interpret the human experience from individual to
entire culture.

e It also helps to understand how human beings across time and cultures understand happiness
& suffering, understand good from bad, debate political questions.

e To understand that their actions have a Social, economic and environmental impact. To
inspire ethical & moral course of thinking.

Prerequisite(s): nil

COURSE OF CONTENTS

UNIT-I

Man and society- Theories of man and society, Methodological individualism, structuralism,
Society and its features- Social Institutions; Social Stratification and Change; Contemporary
Indian Philosophy-its characteristics andCross-cultural Issues.

UNIT-11

Human Behavior: Biological Bases of Behavior, Methods for understanding human
psychophysiology, Working of brain, Psychobiology of learning, memory, emotions and
personality, = Temperament and  personality:  trait  structure and  persistence,
Extraversion/sociability,  Aggression-hostility/agreeableness,  Philosophy of Mind &
Cognition.Concepts of good life — quality of life and subjective well-being; happiness, life
satisfaction, and positive affect.

UNIT-111

Perspectives on Knowledge, Science and Technology, Technological Shaping of Society and
Social Shaping of Technology and its Human roots, Role of Humanities in Engineering:
Professionalism in Engineering; Professional Engineering Bodies.

UNIT-IV

Governance and Engineers: Political parties; Types & Forms of Governance; Utilitarianism;
capitalism, socialism and communism; Marxist and neo-Marxist thoughts; democracy in public
and private spheres.

UNIT-V

Engineering and Corporate Social responsibility- Ecology and Natural Resources, Role of
corporations in the society, Morals, Values, Consciousness, Experience: Basic codes of Ethics;
Engineering Ethics, Evolution of CSR, Strategic CSR, Role of stakeholders in CSR, Consumer
awareness towards CSR,CSR as competitive advantage, the Global Competitiveness Index (GCI)
& Sustainability , Issues in CSR- organizational, economic & social.

Learning Outcomes:
On successful completion of course we will have
e Aspire students to be world citizens of broad perspective who can make educated and ethical



decisions.

e Students who articulate their own values & beliefs and can apply them in their personal
& professional life.

e To become a model human being.

BOOKS RECOMMENDED:

[1] D J Kemper, Introduction to Engineering Profession, 2/e, Suanders Publication, 1998.

[2] A S Chauhan, A Text Book of Social Science Jain Brothers 9/e, 2008.

[3] R C Agrawal, Principle of Political Science.

[4] NPTEL

[5] W.B. Werther & D. Chandler, Strategic Corporate Social Responsibility, Thousand Oaks, 2011.

B.E (CBCS) ELECTRONICS AND INSTRUMENTATION ENGG.

Semester-111

S.No [Sub_code [Sub_Name Type L-T-P Credits

1 AER3C1 APPLIED PC 3-1-0 i\
MATHEMATICS-I111

2 EIR3C2 DIGITAL ELECTRONICS |PC 3-1-1 1+1(P)

3 EIR3C3 DATA STRUCTURE PC 3-1-1 1+1(P)

4 EIR3C4 NETWORK ANALYSIS PC 3-1-1 1+1(P)

5 EIR3G1 ELECTRONIC DEVICES |GE 3-1-0 A
AND FABRICATION

6 EIR3L1 ELECTRONIC WORKSHOP-I 0-0-1 1(P)

7 SIR3S3 EFFECTIVE COMMUNICATION 2-0-0 D
SKILL

8 EIR3V3 COMREHENSIVE VIVA - VIRTUAL 0-0-4 4
11

TOTAL CREDITS 30




Semester-1V

S.No [Sub_code [Sub_Name Type L-T-P Credits
1 EIR4C1 COMPUTER PC 3-1-0 al
ORGANIZATION AND
ARCHITECTURE
2 EIR4C2 ELCTRICAL AND PC 3-1-1 4+1(P)
ELECTRONIC
MEASUREMENT
3 EIR4C3 ANALOG ELECTRONICS |PC 3-1-1 4+1(P)
4 EIRACA SENSOR & TRANSDUCER PC 3-1-1 4+1(P)
5 EIR4G2 SIGNALS AND SYSTEMS [GE 3-1-0 /A
6 EIR4L2 ELECTRONIC 0-0-1 1(P)
WORKSHOP-II
7 SIR4S4 ENGG. ECONOMICS 2-0-0 P
8 EIR4V4 COMREHENSIVE VIVA - VIRTUAL 0-0-4 /A
v
TOTAL CREDITS 30




Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
AER3C1 L T P L T P Total
APPLIED 3 1 0 3 1 0 4

MATHEMATICS-III

Duration of Theory
Paper: 3 Hours

Learning Objectives:

1. To develop an understanding of the underlying mathematics as a preparation for a specialist
study of applications areas like electromagnetic and electrostatic field theory, control theory,
communication and signal processing, power transmission, design of discrete-(time)
systems, circuit analysis etc.

2. Numerical approach enables solution of a complex problem with a great number of very
simple operations. It is useful to find the solution with use of computers making calculation
easy and fast.

Prerequisites:
Basic knowledge of algebra of complex numbers, determinants, matrices, differentiation and
integration of functions and probability theory.

COURSE CONTENTS
Unit-1
Function of Complex variables: Analytic functions, Cauchy’s integral theorem and integral
formulae, Taylor’s and Laurent’ series, Residue theorem, Solution of integrals.
Unit-11
Random variables, density function, stochastic process, autocorrelation, Markov chain, Multi-step in
Markov chain. Basic concepts of reliability, failure laws, components in series and in parallel,
Redundancy.

Unit-111

Interpolation: Finite difference operators, Newton’s and Stirling’s interpolation, Numerical
differentiation, Numerical integration using Trapezoidal, Simpson’s 173", Simpson’s 3/8" and
Weddle’s rule.

Unit-1Vv

Numerical solutions of algebraic and transcendental equations-Bisection method, Regula-Falsi
method, Newton-Raphson method. Solution of system of linear algebraic equation-Iterative
methods: Gauss-Seidel and Gauss-Jacobi’s iterative methods.

Numerical Solutions of differential equations - single and multi-step methods.

Unit-V

Fourier series, sine and cosine series, change of intervals, continuous-time and discrete-time

Fourier series, Fourier Integral.



Learning Outcomes:
Upon completing the course, students will be able to:

1. Apply the concept of complex analysis, Fourier analysis and stochastic process in various
subjects of engineering like electromagnetic and electrostatic field theory, control theory,
signal processing, power transmission and so on.

2. Learn that many problems were analytical methods seems to fail, like solving highly
nonlinear equation, numerical methods works very well.

BOOKS RECOMMENDED:

[1].B.S.Grewal, Engineering Mathematics, Khanna Publishers, 42/e, 2015.

[2]. Erwin. Kreyszig, Advanced Engineering Mathematics, 8th edition, John Willy and sons
Publications, 1999.

[3].Gupta P.P. & Malik G.S., Calculus of Finite Differences and Numerical Analysis, Krishna
Prakashan Mandir, Meerut, 21/e, 2006.

[4]. Kasana H.S., Complex Variables: Theory and Applications, Prentice-Hall of India Pvt. Ltd, 2nOI
edition, 2005.

[5].T. Veerarajan, Probability, Statistics and Random Processes, Tata McGraw - Hill Education,
2002.

[6].K. S. Trivedi, Probability and Statistics with Reliability, Queuing, and Computer Science
Applications, John Wiley & Sons, 2006.

[7].G. Paria, Statistics and Stochastic Processes Part 11, Scholar’s Publication, Indore.

[8].A.R. Vasishtha and R.K. Gupta, Integral Transforms, Krishna Prakashan Media Ltd, Meerut,
India, 2000.

[9]. Murray R. Spiegel, Schaum’s Outline of Fourier Analysis, McGraw-Hill, New York, 2004.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
EIR3C2 L T P L T P Total
DIGITAL 3 1 1 3 1 1 5

ELECTRONICS

Duration of Theory
Paper: 3 Hours

Learning Objectives:

Provide student knowledge of different number systems and conversion among them.
Familiarize students with different logic families and characteristics of Digital IC's
Familiarize students with different Combinational IC's.

Develop skills to design various Combinational circuits

Familiarize students with different Counter IC's

Develop skills to design various Sequential circuits

Develop ability to implement digital circuits in various practical applications.

Noook~wnPE

Prerequisites: Knowledge of Transistor, Diodes, Switching property, Boolean algebra.

COURSE CONTENTS
Unit —I
Foundation: Number system, Arithmetic operations using 1's,2's complement, various codes,
Review of basic gates, universal gate application, Logic Families: - RTL, DTL, TTL &MOS,
CMOS families for NOR/NAND gate, characteristics of Digital 1C's-speed of operation, power
dissipation, Fan-in, Fan-out, Noise margin, Current and Voltage parameters
Unit-11
Combinational Circuits: Boolean laws & algebra , Sum Of Product & Product Of Sum
expression, K-Map and Tabular method of minimization, Combinational devices like Multiplexer,
Demultiplexer, Decoders, Encoders, Tri -state Devices

Unit-111

Combinational & Sequential Circuits: Combinational circuit design for Adder,
Subtractor, Comparator, Multiplier, various Code converters

Latches and Flip-Flops SR, D, T, JK, Master-slave, Flip- Flop conversions

Unit-1VvV
Counter and Registers: Synchronous counter, Asynchronous counter, Up-Down Counter, Shift
Registers -serial in parallel out, serial in serial out, parallel in serial out, parallel in parallel out,
Universal Shift Register
Unit-V
Digital to Analog Conversion Technique as Binary Weighted DAC, R-2R Ladder, DAC808 IC,
Analog to Digital Conversions as Flash type, Counter type , Successive Approximations type A/D
converter, Specifications of A/D converters, ADC 804 and 808 IC, Monostable, Bistable & Astable
multivibrator using 1C555.
Learning Outcomes:
Upon completing the course, students will be able to:

1. Understand driving capacity of a gate and voltage-current parameters.

2. Implement digital circuit for arithmetic operations.

3. Implement digital circuit with optimize hardware.

4. Design and Analyse any combinational digital circuit



5. Design and Analyse any sequential circuit
6. Using analog to digital and digital to analog IC's for data conversion.
7. Design circuit to generate clock and pulses of desired frequency.

BOOKS RECOMMENDED:

[1] Mano M. Morris, “Digital Design”, 3rd edition, Pearson Education 2006.

[2] William H.Gothmann,Digital Electronics: An Introduction to Theory and Practice, Eastern
Economy Edition , Prentice-Hall of India Private Limited,NewDelhi.,2001

[3] William 1. Fletcher, An Engineering Approach to Digital Design, Pearson Education

[4] S Salivahan,S Arivazhagan "Digital Circuit and Design" Vikas Publication ,2013

List of Practical Assignments: During the learning of course, students need to do assignments:

To implement various gates using universal NAND/NOR IC's.

To Design and Implement various combinational circuits using gate IC's.

To Design and Implement various combinational circuits using Mux, D-Mux, Encoder,
Decoder IC's.

To learn and analyze different Flip-Flops.

To Design and Implement various sequential circuits using Flip-Flop.

To learn and analyse Counter IC's.

To Design and Implement various sequential circuits.

To Design and Implement circuit to generate clock waveform of desired frequency using
IC555.

Learn to use ADC and DAC IC's for data conversion.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week

EIR3C3 L T P L T P Total
DATA STRUCTURE 3 1 1 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1. To provide the knowledge of basic data structures and their implementations.

2. To understand importance of data structures in context of writing efficient programs.
3. To develop skills to apply appropriate data structures in problem solving.

Prerequisites: Computer Programming knowledge, C Language

COURSE CONTENTS
UNIT-I
Arrays and List: Array: Definition, Representation, Address Calculation; Searching: Linear search,
Binary search; Sorting: Bubble sort, Insertion sort, Selection sort, Radix sort, Shell sort; List:
Introduction, Implementation as Linked list, Circular linked List, Doubly linked list, Applications of
linked list.
Unit-11
Stacks: Definition, Representations: static and dynamic, Implementation of stack, Applications of
stack: Polish notation representation and conversion, Tower of Hanoi problem, Implementation of
recursion, Quick sort and Merge sort.

Unit-111

Queues and Hashing: Definition, Representations, Static and dynamic, Circular Queue, Double
ended Queue, Priority Queue, Implementation of Priority Queue using Heap data structure, Heap
Sort, applications of queues. Hash Structures: Representation, Search and Implementation and other
issues.

Unit-1VvV

Trees: Definition, Basic terminology, Binary tree, Complete Binary Tree, representations: Static
and dynamic, Traversal techniques in binary tree, Heap tree, Binary Search tree, AVL tree, M-way
search trees, B-tree & its variations.

Unit-V
Graphs: Definition, Basic terminology, Graph Types, Representations: static, dynamic;
Implementations, Searching in graphs, Shortest path in graphs, Applications.

Learning Outcomes:
Upon Completing the Course, Student will able to:

1. Learn the basic types for data structure, implementation and application.
2. Know the strength and weakness of different data structures.
3. Use the appropriate data structure in context of solution of given problem.



4. Develop programming skills which require to solve given problem.

BOOKS RECOMMENDED:

[1]
[2]
[3]
[4]
[5]

E. Horowitz & Sahni,Fundamental Data Structure, Galgotia Book Source, 1983.

A. Tannenbaum, Data Structure Using C, Pearson Education, 2003.

Kruz, Data Structure and Programming Design, 1987.

N. Wirth, Algorithms +Data Structure = Program, Prentice Hall of India, 1979.

Goodrich & Tamassia, Data Structures and Algorithms in C++, 2" Edition, John Wiley &
Sons, 2011.

List of Practical Assignments:
During the learning of course, students need to do assignments:

NoukrowbE

2

Implementation of searching and sorting techniques.

Implementation of list using array and linked list.

Implementation of push and pop operation on stack

Implementation of polish notation and its conversion

Write a program to solve the problems using iteration/recursion

Program for recursion removal using stack

Program for insertion /deletion operation on various queue & Implementation of priority
queue for process scheduling

Program for storing data as tree structure and implementation of various traversal techniques
Program for storing data as graph structure and implementation of various traversal
techniques

10. Program for finding shortest path in graph



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week

EIR3C4 L T P L T P Total
NETWORK ANALYSIS 3 1 1 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1. To learn techniques of solving circuits involving different active and passive elements.

2. To analyze the behavior of the circuit’s response in time domain.
3. To analyze the behavior of the circuit’s response in frequency domain.

4. To understand the significance of network functions.

Prerequisites: Basic course in Electrical

COURSE CONTENTS
UNIT-I
Circuit fundamental and tools of analyzing Network: Elements, Sources, their characteristics,
source transformations, Kirchhoff’s law, node and loop analysis, D-Y transformation, Network
Theorems: Superposition, Reciprocity, Thevenin’s, Norton’s , Millman and Maximum Power
Transfer Theorem, Coupled circuits, Graph Theory
UNIT-II
Time domain analysis of circuits: Transient and steady state analysis of first order and second
order systems, initial and final conditions in networks, Solution of I, I and Higher order differential
equation
UNIT-H
Two Port Networks: Various network parameters, two port parameters — z-parameter, y-parameter,
transmission parameter and hybrid parameter, relationships, Interconnection of two-two port
networks, terminated two port networks.
UNIT-IV
Laplace Transforms and Fourier analysis: Basic theorems for Laplace transform, solution of
circuit problems using Laplace transform, Waveform synthesis, Theorem in transform domain,
Fourier analysis of complex waves, symmetries, introduction to Fourier transforms.

UNIT-V

Network Synthesis: Network functions, significance of poles and zeros, Physical realizability
condition, Hurwitz test, Synthesis of one port network, properties of LC immittances, foster
realization of LC circuits, ladder development and Cauer forms, properties of RC immittances and
synthesis of RC circuits.

Learning Outcomes:

Upon Completing the Course, Student will able to:

1. Understand behavior of different circuits and their response using various circuit analysis
tools and theorems

2. Understand the analysis in time domain and frequency domain.

3. Understand basic concepts regarding the system definition mathematically and associated
network function.

4. Understand the concept of Network synthesis.



BOOKS RECOMMENDED:

[1] M.E.Van Valkenburg, Network Analysis, 3/e, Pearson Education.

[2] Franklin F.Kuo, Network Analysis and Synthesis, 2/e, John Wiley & Sons, 2003

[3] Donald Scott, An Introduction to Circuit Analysis: A System Approaches, Electrical
Engineering Series, McGraw-Hill International Editions., 1987

[4] T.S.K.V. lyer, Theory and Problem in Circuit Analysis, TMH Qutline Series, Tata McGraw-Hill
Publishing Company Ltd, New Delhi., 2000

[5] Gyanendra K.Mithal & Ravi Mithal, Network Analysis including Transmission Line, 14/e,
Khanna Publishers, New Delhi., 2001

List of Practical Assignments:
During the learning of course, students need to do assignments:
1. Introduction to various components used in circuit analysis laboratory.
2. Experimental verification of Kirchoff’s voltage law and Kirchoff’s current law.
3. Experimental verification of Thevenin’s theorem.
4. Experimental verification of Nortan’s theorem.
5. Experimental verification of Superposition theorem.
6. Experimental verification of Maximum Power transfer theorem.
7. Experimental verification of Reciprocity theorem.
8. Calculation of z-parameters for a two port network.
9. Calculation of y-parameters for a two port network.
10. Calculation of ABCD-parameters for a two port network.
11. Experimental verification for series and parallel interconnection of a two port network.
12. Transient response analysis of a first order and second order circuit.
13. Experimental verification for Fourier series.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
EIR3G1 L T P L T P Total
ELECTRONIC 3 1 0 3 1 0 4
DEVICES AND
FABRICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1. To familiarize the student with the principle of operation, analysis and design of
Junction diode, BJT amplifier circuits, and transistors.
2. To understand basic fabrication steps of semiconductor device manufacturing.
3. To study basic principle of filter circuits and various types

Prerequisites: Basic Electronics

COURSE CONTENTS
Unit |
Foundation: The Semiconductor in Equilibrium: Statistical Mechanics, Charge Carriers in
Semiconductor, Dopant Atoms and Energy Levels, The Extrinsic Semiconductor, Statistic
of Donors and Accepters, Charge Neutrality, Position of Fermi Energy Level.
Unit 11
Carrier Transport Phenomena: Carrier Drift, Drift Current Density, Mobility Effect, Conductivity,
Velocity Saturation, Diffusion Current Density, Total current density, Carrier Generation and
Recombination, Quasi Fermi Level, Excess Carrier Life time.
Unit 111
PN Junction: Basic Structure of PN Junction, PN Junction under Zero Bias, Built in Potential
barriers, Electric Field, Space Charge Width, PN Junction Under Forward and reverse Bias, minority
and majority carrier distribution, Space charge width and electric field in forward and reverse bias,
Junction Capacitances, one sided Junctions, Junction breakdowns. PN Junction Current, Small
Signal Model of PN Junction.

Unit IV

The Bipolar transistor: Bipolar principal of operation, the modes of operation, Minority carrier
distribution, Low frequency Common Base Current Gain, nonideal effects, equivalent circuit
models, Frequency Limitations, Current voltage characteristics, BJT as an Amplifier, Small Signal
Operation and Models.

Unit VvV

Single Crystal Structure, Defects in silicon structure, specification of silicon wafer, Crystal growth,
CZ method, Oxidation, Diffusion, lon Implantation, Metallization, Lithography, Process steps for
PN Junction Diode, BJT fabrication.

Learning Outcomes:
Upon Completing the Course, Student will able to:

1. Acquire Knowledge and understanding of Electronics Devices and its operation.
2. Apply acquired knowledge in designing state of art circuits.



3. Able to know the manufacturing steps for Electronics devices

BOOKS RECOMMENDED:

[1].Donald Neamen and Dhrubes Biswas, Semiconductor Physics and Devices, Mc graw Hill
Education, 4e.

[2]. Gouranga Bose, “IC Fabrication Technology”, Mc Graw Hill Education, Edition 2014.

[3]. Adel S Sedra and Kenneth C. Smith, “Microelectronics Circuits Theory and Application”,
Oxford, Edition Sixth.



Devi Ahilya University, Indore, India
Institute of Engineering & Technology

Il Year B.E. (Electronics and
Instrumentation Engg.)

(Full Time)

Subject Code & Name Instructions Hours per Credits

Week
EIR3L1 L T L T P Total
ELECTRONIC
WORKSHOP-I 0 0 0 0 1
Duration of Theory
Paper:

Learning Objectives:

This course gives the basic introduction of electronic hardware systems and provides hands-on
training with familiarization, identification, testing, assembling, dismantling, fabrication and
repairing such systems by making use of the various tools and instruments available in the

Electronics Workshop.

List of Exercises / Experiments (Minimum of 8 mandatory)
Familiarization/ldentification of electronic components with specification (Functionality, type,
size, colour coding, package, symbol, cost etc. [Active, Passive, Electrical, Electronic, Electro-

mechanical, Wires, Cables, Connectors, Fuses, Switches, Relays, Crystals, Displays, Fasteners,
Heat sink etc.)

Drawing of electronic circuit diagrams using BIS/IEEE symbols and introduction to EDA tools,
Interpret data sheets of discrete components and IC’s, Estimation and costing.
Familiarization/Application of testing instruments and commonly used tools. [Multimeter,
Function generator, Power supply, CRO etc.] [Soldering iron, De-soldering pump, Cutters, Wire
strippers, Screw drivers, Hot air soldering and desoldering station etc.]

Testing of electronic components [Resistor, Capacitor, Diode, Transistor, UJT and JFET using
multimeter.]

Inter-connection methods and soldering practice. [Bread board, Soldering - types - selection of
materials and safety precautions, soldering practice in connectors and general purpose PCB,
Crimping.]

Printed circuit boards (PCB) [Types, Single sided, Double sided, Processing methods, Design and

fabrication of a single sided PCB for a simple circuit with manual etching (Ferric chloride) and

drilling.

Assemgb]ling of electronic circuit/system on general purpose PCB, test and show the functioning

(Any Four circuits)

A. Fixed voltage power supply with transformer, rectifier diode, capacitor filter, zener/IC
regulator.

B. LED blinking circuit using a stable multi-vibrator with transistor BC 107.

C. Square wave generation using IC 555 timer in IC base.

D. Sine wave generation using IC 741 OP-AMP in IC base.

E. RC coupled amplifier with transistor BC 107.



Learning Outcomes: Student can identify the active and passive electronic components. Student
gets hands-on assembling, testing, assembling, dismantling, fabrication and repairing systems by
making use of the various tools and instruments available in the Electronics Workshop.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
SIR3S3 L T P L T P Total
EFFECTIVE 2 0 0 2 0 0 2
COMMUNICATION
SKILL
Duration of Theory
Paper: 3 Hours

Learning Objectives:
To develop effective communication skills in engineers for expressing the technical ideas and
for discussing the technical issues with confidence.
Prerequisites: Technical English
COURSE CONTENTS

Unit-1
Fundamentals of Communication: The Importance of Communication; the Basic forms of
Communication; The Process of Communication; Types of Communication; Art of Communication.
Unit-11
Inter-personal skills: Building Positive Relationships; Giving Praise; Dealing with Criticism;
Managing Conflicts.; Telephone speaking skills and Cross-cultural communication skills
Unit-111
Fundamentals of public Speaking- Speeches on topics of current concern ,listening- The importance
of listening; Barriers to Effective Listening; Approaches to Listening; How to be a Better Listener;
What speakers can do to ensure better listening.
Unit-1vV
Interviews: Points to be remembered as an interviewer or an interviewee; Commonly asked
questions; Types of interviews; Do’s and Don’ts.
Unit-V
Making Presentations: Speech Purpose- General and Specific; Methods of Speaking; Analyzing the
Audience; Nonverbal Dimensions of Presentation, Group Discussions: Importance; Process; Points
to be kept in mind while participating; Do’s and don’ts.

Note: There shall be seminars and practice sessions by students.
Learning Outcomes:
Upon Completing the Course, Student will able to deliver the seminars and making presentation.

BOOKS RECOMMENDED:

[1] P D Chaturvedi, P.D. & M Chaturvedi, Business Communication: Concepts, Cases

and Applications, PearsonEducation, Singapore Pvt. Ltd, 2004.

[2] ICMR, Business Communication, Feb 2001.

[3] J Davies, Communication Skills: A Guide for Engineering and Applied Science Students,
2/e Pearson Education,2006.

[4] Lecture material given by the course teacher.



B.E (CBCS) ELECTRONICS AND INSTRUMENTATION ENGG.

Semester-111

S.No [Sub code [Sub_Name Type L-T-P Credits

1 AER3C1 APPLIED PC 3-1-0 A
MATHEMATICS-III

2 EIR3C2 DIGITAL ELECTRONICS PC 3-1-1 1+1(P)

3 EIR3C3 DATA STRUCTURE PC 3-1-1 4+1(P)

4 EIR3C4 NETWORK ANALYSIS PC 3-1-1 4+1(P)

5 EIR3G1 ELECTRONIC DEVICES |GE 3-1-0 A
AND FABRICATION

6 EIR3L1 ELECTRONIC WORKSHOP-| 0-0-1 1(P)

7 SER3S3 EFFECTIVE COMMUNICATION 2-0-0 P
SKILL

8 EIR3V3 COMREHENSIVE VIVA - VIRTUAL 0-0-4 ul
1l

TOTAL CREDITS 30

Semester-1V

S.No [Sub_code [Sub_Name Type L-T-P Credits

1 EIRAC1 COMPUTER PC 3-1-0 A
ORGANIZATION AND
ARCHITECTURE

2 EIR4C2 ELCTRICAL AND PC 3-1-1 4+1(P)
ELECTRONIC
MEASUREMENT

3 EIR4C3 ANALOG ELECTRONICS [PC 3-1-1 4+1(P)

4 EIRAC4 SENSOR & TRANSDUCER [PC 3-1-1 4+1(P)

5 EIR4G2 SIGNALS AND SYSTEMS |GE 3-1-0 al

6 EIR4L2 ELECTRONIC 0-0-1 1(P)
WORKSHOP-II

7 SER4S4 ENGG. ECONOMICS 2-0-0 2

8 EIR4V4 COMREHENSIVE VIVA - NMIRTUAL 0-0-4 A

v

TOTAL CREDITS

30




Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
EIR4C1 L T P L T P Total
COMPUTER 3 1 0 3 1 0 4

ORGANIZATION AND
ARCHITECTURE

Duration of Theory
Paper: 3 Hours

Learning Objectives: _ o
®* Tounderstand the structure, function and characteristics of computer systems.

®* To understand the design of the various functional units and components of computers.

®* Toidentify the elements of modern instructions sets and their impact on processor design To
explain the function of each element of a memory hierarchy,
®* Toidentify and compare different methods for computer 1/0.

Prerequisite(s): Knowledge of logic circuits - combinational and sequential

COURSE CONTENTS
Unit I: Computer Organization
Computer types, Structure with basic computer components, Function in brief with instruction fetch
and execute, Interrupts and I/0O communication, Interconnection structure, bus interconnection,
Multiple Bus hierarchies, Elements of bus design Performance metrics and measurement
Unit I1: Computer Memory System
Characteristics of memory system, Memory hierarchy, Cache Memory- Cache memory principles,
Elements of cache design- cache address, size, mapping functions, replacement algorithms, write
policy, Internal Memory- semiconductor memory, External Memory- Hard Disk organization,
RAID

Unit 111 Input and Output System

I/0 modules- Module function and I/O module structure, Programmed 1/O , Polling I/O, Interrupt

driven I/O , DMA function, Synchronous and Asynchronous serial data communication,

Computer peripherals like keyboard, mouse, printer, scanner and display devices

Unit 1V: Processor Organization

Evolution of Intel processor architecture- 4 bit to 64 bit, Control unit Hardwired and micro

programmed, concept of pipelining , Study of microprocessor 8085,Functional pins and

Register organization, Memory mapped 1/0 and 1/0O mapped I/O schemes,

Unit V: Instruction Set and Assembly Language Programming

Addressing modes and Formats- immediate, direct, indirect, register, register indirect,

displacement and stack, Instruction Cycle machine cycle and Data flow, 8085 instruction set and

assembly programming, Time delay concept , stack and subroutines, Interrupt handling, Instruction

set architecture RISC and CISC

Learning Outcomes:

On completion of the course, student will be able to :

* Demonstrate computer architecture concepts related to design of modern processors,
memories and 1/0s.

®  Analyze the performance of commercially available computers.

®*  Todevelop logic for assembly language programming




BOOKS RECOMMENDED

[1] William Stallings, “Computer Organization and Architecture”, Prentice Hall of India,
Sixth Edition.

[2] A. Tannenbaum, “Structured Computer Organization”, Pearson Education, 2002.

[3] Patterson & Hennessy, “Computer Organization and Design”, Morgan Kaufmann, 2007
[4] Ramesh S. Gaonkar, “Microprocessor, Architecture, Programming, and Applications with the
8085, Penram International Publication, 5/e



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
EIR4C2 L T P L T P Total
ELECTRICAL AND 3 1 2 3 1 1 5
ELECTRONIC
MEASUREMENT
Duration of Theory
Paper: 3 Hours

Learning Objectives:
e To introduce students to monitor, analyze and control any physical system.

e To understand students how different types of meters work and their construction.

e To provide a student a knowledge to design and create novel products and solutions for
real life problems.

e To introduce students a knowledge to use modern tools necessary for electrical projects.

Prerequisites(s): Basic Electrical Engg and Basic Electronics

COURSE CONTENTS

UNIT-I

Basic concept of Measurements and Instruments, Measurement Methods, Generalized
measurement System, Classification of Instruments, Static & Dynamic Characteristics, Errors
& Uncertainty measurement of system, Linear & Non-linear Systems.

UNIT-II

Operation principles of Analog Instruments - Moving coil, Moving iron, PMMC,
Dynamometer and

Induction type instruments, Measurement of VVoltage, Current, Power, Power Factor, Energy,
Instrument Transformer - current and potential transformer, Measurement of Phase & Frequency.

UNIT-1H

Measurement of Resistance- low, medium and high resistance measurement, A.C. Bridges-
general equation, Potentiometer- DC potentiometer, Multi-range potentiometer, AC potentiometer
and their applications, High Frequency Measurement , Twin T & Bridge Networks, Q-meter and
its applications.

UNIT-IV

Display Devices I- Construction & working of Basic CRO, its Components (Deflection plates,
Screen, Aquadag, Time Base Generator, Oscilloscope Amplifiers), Measurements of phase and
frequency (Lissajous Patterns), Types of CRO, Special types of CRO, Types of CRO Probes.
UNIT-V

Display Devices I1- Digital Voltmeter (ramp type DVM, Integrating and Potentiometric type DVMs,
Signal Generator, Function Generator, Wave Analyzer, Distortion Analyzer, Spectrum Analyzer,
Frequency Counter, Display Devices & Recorders.

Learning Outcomes: Upon Completing the Course, Student will able to:
e To use the techniques and skills for electrical projects.

e Design a system, component or process to meet desired needs in electrical engineering.
e Measurement of R,L,C ,Voltage, Current, Power factor , Power, Energy.



e Ability to balance Bridges to find unknown values.
e Ability to measure frequency, phase with Oscilloscope.
e Ability to use Digital voltmeters

BOOKS RECOMMENDED:

[1] A.K.Sawhney & Puneet Sawhney, “A Course in Electrical And Electronic measurements and
Instrumentation”, T/e, Dhanpat Rai & Co.(P) Ltd.,2005

[2] Albert D.Helfrick & William D.Cooper, “Modern Electronic Instrumentation and measurement
Technique”,Low Price Edition, Pearson Education, 2005

[3] Ernest O.Doebelin, “Measurement Systems Application and Design”, 5/e, Tata McGraw —Hill
Publishing Company Ltd., 2004

[4] H.S.Kalsi, “Electronic Instrumentaion”, Technical Education Series, Tata McGraw —

Hill Publishing Company Ltd.,2001

[5] Alan S.Morris, “The Essence of Measurement”, Eastern Economic Edition, Prentice Hall of
India Private Limited.,1997

List of Practical Assignments:

1. To calibrate test Ammeter with reference Ammeter and hence detection of deviation of the
test ammeter from reference ammeter using comparison method.

2. To calibrate test VVoltmeter with reference Voltmeter and hence detection of deviation of the
test Voltmeter from reference VVoltmeter using comparison

3. To calibrate test Wattmeter with reference Wattmeter and hence detection of deviation of the
test Wattmeter from reference Wattmeter using comparison method.

4. To calibrate test Energy meter with reference Energy meter and hence detection of deviation of
the test Energy meter from reference Energy meter using comparison method.

5. To study Hay’s Bridge and hence determination of unknown value of Self Inductance of given
coil using Hay’s Bridge.

6. To study Anderson Bridge and hence determination of unknown value of Self Inductance of
given coil using Anderson Bridge.

7. To study Schering’s Bridge and hence determination of unknown value of Capacitance of given
coil using Schering’s Bridge.

8. To study Maxwell’s Bridge and hence determination of unknown value of Inductance of given
coil using Maxwell’s Bridge.

9. To study Wien’s Bridge and hence determination of unknown value of Capacitance of given
coil using Wien’s Bridge.

10. To study De Sauty Bridge and hence determination of unknown value of Capacitance of given
coil using De Sauty Bridge.

11. To study Kelvin’s Bridge and hence determination of unknown value of very low resistance
of given coil using Kelvin’s Bridge.

12. To study the construction detail of CRO including measurement of voltage, Phase and
frequency with the help of CRO.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
EIR4C3 L T P L T P Total
ANALOG 3 1 2 3 1 1 5

ELECTRONICS

Duration of Theory
Paper: 3 Hours

Learning Objectives:
e To recall various BJT parameters, connections and configurations.

e To Explain and Demonstrate BJT Amplifier, Hybrid Equivalent and Hybrid Models.
e To explain construction and characteristics of JFETs and MOSFETS.
e To explain various types of FET biasing, and demonstrate the use of FET amplifiers.

e To Demonstrate and Construct Frequency response of BJT and FET amplifiers at
various frequencies.

e To Define, Demonstrate and Analyze Power amplifier circuits in different modes
of operation.

e To Demonstrate and Apply Feedback and Oscillator circuits using FET.

Prerequisites: Basic knowledge and understanding of semiconductor devices and
operation required.

COURSE CONTENTS
Unit |
BJT AC Analysis: BJT AC Analysis:
BJT Transistor Modeling, The re transistor model, Common emitter fixed bias, VVoltage divider bias,
Emitter follower configuration. Darlington connection-DC bias; The Hybrid equivalent model,
Approximate Hybrid Equivalent Circuit Fixed bias, VVoltage divider, Emitter follower configuration;
Complete Hybrid equivalent model, Hybrid tModel.
Unit 11
Field Effect Transistors: Construction and Characteristics of JFETS, Transfer
Characteristics, Depletion type MOSFET, Enhancement type MOSFET. FET Amplifiers:
JFET small signal model, Fixed bias configuration, Self-bias configuration, VVoltage divider
configuration, Common Gate configuration. Source-Follower Configuration, Cascade configuration.
Unit 111
BJT and JFET Frequency Response:
Logarithms, Decibels, Low frequency response — BJT Amplifier with RL, Low frequency
response FET Amplifier, Miller effect capacitance, High frequency response — BJT Amplifier,
High frequency response-FET Amplifier, Multistage Frequency Effects.
Unit IV
Feedback and Oscillator Circuits:
Feedback concept, Feedback connection types, Voltage Series, Voltage Shunt, Current
Series, Current Shunt, practical feedback circuit Phase shift oscillator, wien bridge oscillator,
colpitts Oscillator, hartely oscillator, Crystal Oscillator.
Unit V
Power Amplifiers:
Definition and amplifier types, Series fed class A amplifier, Transformer coupled class A amplifier,
Class B amplifier operation and circuits, Amplifier distortion, Class C and Class D amplifiers.
Voltage regulators: Discrete transistor voltage regulation - Series and Shunt VVoltage regulators.



Learning Outcomes: After studying this course, students will be able to:

e Acquire knowledge of and Working principles, characteristics and basic applications of
BJT and FET.

e Single stage, cascaded and feedback amplifier configurations and Frequency
response characteristics of BJT and FET.

e Analyze the performance of FET amplifier in CS configuration and Power Amplifiers
and Oscillator circuits.

e Interpretation of performance characteristics of transistors amplifiers, frequency
Response and Oscillators.

e Apply the knowledge gained in the design of transistorized circuits, amplifiers
and Oscillators.

BOOKS RECOMMEDED

[1]. Adel S. Sedra and Kenneth C. Smith, “Micro Electronic Circuits Theory And
Applicatication,” 5th Edition ISBN:0198062257

[2]. Behzad Razavi, “Fundamentals of Microelectronics”, John Weily ISBN 2013 978-81-
265-2307-8

[3]. J.Millman & C.C.Halkias, ”Integrated Electronics”, 2nd edition, 2010, TMH. ISBN 0- 07-
462245-5

[4]. K. A. Navas, “Electronics Lab Manual”, Volume I, PHI, 5th Edition, 2015,
ISBN:9788120351424.

List of Practical Assignments:

1. Realize BJT Darlington Emitter follower with and without bootstrapping and determine the
gain, input and output impedances.

2. Design and set up the BJT common emitter amplifier using voltage divider bias with and
without feedback and determine the gain bandwidth product from its frequency response.

3. Plot the transfer and drain characteristics of a JFET and calculate its drain resistance,

mutual conductance and amplification factor.

4. Design, setup and plot the frequency response of Common Source JFET/MOSFET amplifier
and obtain the bandwidth.

5. Plot the transfer and drain characteristics of n-channel MOSFET and calculate its
parameters, namely; drain resistance, mutual conductance and amplification factor.

6. Set-up and study the working of complementary symmetry class B push pull power amplifier
and calculate the efficiency.

7. Design and set-up the RC-Phase Shift Oscillator using FET, and calculate the frequency of
output waveform.

8. Design and set-up the following tuned oscillator circuits using BJT, and determine the
frequency of oscillation. (a) Hartley Oscillator (b) Colpitts Oscillator

9. Design and set-up the crystal oscillator and determine the frequency of oscillation



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week

EIR4C4 L T P L T P Total
SENSOR AND 3 1 2 3 1 1 5
TRANSDUCERS
Duration of Theory
Paper: 3 Hours

Learning Objectives: To develop good understanding on the principle of operation and the
important characteristics of Sensor & Transducers commonly used in industry. Knowledge of recent
developments in the field of Sensor & Transducers. Criterion for selection, installation of suitable
sensing elements and to design the appropriate signal conditioning circuit for their specific
measurement applications.

COURSE OF CONTENTS
Unit 1: Transducer Fundamentals

Basic concept of Sensors and transducer, their comparisons, Classification of Transducer,
Working of transducers used for measurement of Displacement- resistive, inductive and capacitive
method, Linear and Angular Velocitymoving coil and moving magnet method, various
tachometers and stroboscope, Acceleration- seismic and peizo electric accelerometer, Working
principle of Capacitive Transducer, Piezo-Electric Transducer, and LVDT.

Unit 2: Strain and Temperature Measurement

Strain Gauges- strain measurement technique, resistance strain gauge and its types, Signal
conditioning of strain gauges, Transducers for Temperature Measurement- non- electrical and
electrical method, Bimetallic Thermometer, Resistance Thermometer like RTD, Thermistor
and Thermocouple, Radiation and Optical

Pyrometer.

Unit 3: Pressure Measurement

Transducers for Measurement of Pressure: - Manometers types (like Single column, inclined,
U-tube), Mechanical Types (Bourdon, bellows and diaphragm), Elastic Types transducers, Low
Pressure measurement gauges (lonization, McLeod etc.).

Unit 4: Flow Measurement

Transducers for Measurement of Flow: - Types of flow meters, Theory of variable

head constant area meter and its types, theory of constant head variable area meter and its types,
theory of variable head variable area meter and its types, Special flow meters- Electromagnetic,
Hot wire Anemometer, Turbine meter and Ultrasonic flow meter.



Unit 5: Miscellaneous Measurement and Smart Sensor

Transducer for Level Measurement:- direct and indirect method, resistive method,
Ultrasonic, Capacitive and Gamma Ray level Gauges. Measurement of Humidity and
Moisture- basic definitions, psychometric method,

Smart sensors - Fibre optic sensors, MEMS — Nano sensors, proximity sensor.

Learning Outcomes: After successful completion of this course, students should

1. Understand the fundamental principles of various types of sensors including thermal,
mechanical, electrical, electromechanical and optical sensors.

2. Understand their general characteristics, terminologies, sensing and transduction principles;

3. Be familiar with criteria for sensors and transducers selection and choose appropriate
measurement methods for engineering tasks and scientific researches.

BOOKS RECOMMENDED:

[1].A.K.Sawhney & Puneet Sawhney, A Course in Mechanical Measurements and
Instrumentation, 12/e, , Dhanpat Rai &

Co. (P) Ltd.,2004

[2].B.C.Nakra & K.K.Chaudhary,Instrumentation Measurement And Analysis, Tata McGraw-
Hill Publishing Company

Ltd, New Delhi.,1996

[3].D.Patranabis, Principles of Industrial Instrumentation, 2/e, Tata McGraw-Hill

Publishing Company Ltd, New

Delhi.,1998

[4].James W. Dally, William F. Riley & Kenneth G.McConnell, Instrumentation for
Engineering Measurements,2/e,Wiley

Student Edition, John Wiley & Sons,INC,2003.

[5].John P.Bentley, Principles of Measurement Systems, Low Price Edition, Pearson
Education Asia,2000

[6].Dr.D.S.Kumar, Mechanical Measurements and Control, 3/e, Reprint-2004, Metropolitan
Book Co. Private Ltd.,2004

[7]. Liptak, B.G., “Instrumentation Engineers Handbook (Measurement)”, CRC Press, 2005.

List of Practical’s:
1. Measurement of Temperature using Thermocouple.

Measurement of Temperature using Thermistor.

Measurement of Temperature using RTD.

To measure linear displacement using LVDT.

To study the principle and functioning of Load Cell (Cantilever type).
To study the principle and functioning of Load Cell (Strain gauge type).
To measure angular displacement using Capacitive Gauge.

To study the functioning of capacitive based digital water level indicator.
To study the conductivity meter

10. To measure pressure using Manometer.

©ooNo Ok WD



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week

EIR4G2 L T P L T P Total
SIGNAL & SYSTEMS 3 1 0 3 1 0 4
Duration of Theory
Paper: 3 Hours

Learning Objectives:

This course aims to provide detailed description Signals and System Analysis. Fourier series and
Fourier transform, Laplace and Z Transform along with respect to SISO systems and State
variable analysis for MIMO systems.

Prerequisite(s): Engineering Mathematics

COURSE CONTENTS

UNIT-1 Fundamentals of Signals & Systems:

All basic Continuous time signals. Energy signal and Power signal. Continuous time systems,
Discrete time signals and Discrete time systems. Linear Time invariant system theory and its
significance to continuous time and discrete time system analysis. Linear convolution Integral
and Linear convolution sum.

UNIT-2 Fourier series and Fourier Transform:

Fourier series, Different forms of Fourier series, Dirchlet conditions, Wave symmetry,
Parseval theorem. Fourier Transform; its properties and applications. Symmetry properties of
Fourier transform. System analysis with Fourier transform. Ideal Filters.

UNIT-3 Laplace Transform and its applications:

Laplace Transform and its properties. Region of convergence, Laplace Transform of some common
functions, Initial value and Final value theorem. Inverse Laplace Transform, Transfer function,
Characteristics of transfer function, Poles and Zeros, System analysis using Laplace Transform.
UNIT-4 State Variable Techniques:

Introduction, State Variable Concept, Form of state equations, State space representation of
continuous time and discrete time LTI systems, solution of state equation, state transition matrix.
UNIT -5 Discrete Time Signal/Systems and Z-Transform:

Introduction, Z-Transform definition, Region of Convergence, Z-Transform of some common
sequences, properties of Z-Transform, Inverse Z-Transform, System function of discrete time,
LTI Systems, Convolution Theorem, Complex Convolution Theorem.

Learning Outcomes:

On Completion of this course the students will be able to:

e The focus of this course is to familiarize the students with the concept of Fourier
transform & Fourier series.

¢ Analyze the spectral characteristics of signals using Fourier analysis.

e Classify systems based on their properties and determine the response of LTI
e Identify system properties based on impulse response and Fourier analysis.

e Apply transform techniques to analyze continuous-time and discrete-time




BOOKS RECOMMENDED:

[1] Rodger E. Ziemer, William H.Tranter, D. Ronald Fannin, “Signals and Systems”, Pearson 4th
Edition

[2] Hwei P. Hsu (Schaum's Outline Series), “Signals and Systems”, TMH Edition

[3] A. Anand Kumar, “Signals and Systems”, PHI 3rd Edition

[4] A.V.Oppenheim et al, “Signals and Systems”, 2nd Edition, Pearson 2003

[5] Smarajit Ghosh, “Signals and Systems”, Pearson

[6] Simon Haykin , “Signals and Systems” 2nd edition, Wiley, 2008.

[7] B P Lathi, “Digital and Analog Communication Systems” 4th edition, Oxford University Press,
2000



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week

EIR4L2 L T P L T P Total
ELECTRONIC 0 0 1 0 0 1 1
WORKSHORP Il
Duration of Theory
Paper: 3 Hours

Learning Objectives: _ _ _ _ ) o
®* To familiarize students with various Electronic devices and their specifications.

* Develop skill for Design and Testing of different types of Electronic subsystems using Analog
and Digital IC’s ] ] ] ]
* Familiarize students with PCB layout tool to prepare PCB print for assigned project.

*  Develop skills of writing a structured technical document for project and its presentation.
* Develop ability to diagnose faults and their rectification.

COURSE CONTENTS
List of Exercises / Experiments
1. Familiarization /ldentification of electronic components with specification and Functionality,
type, size, colour coding, package, symbol, cost etc. Active, Passive, Electrical, Electronic, Electro-
mechanical, Wires, Cables, Connectors, Fuses, Switches, Relays, Crystals, Displays, Fasteners, Heat
sink etc.
2. Drawing of electronic circuit diagrams using EDA tools, Interpret data sheets of
discrete components and IC’s, Estimation and costing.
3. Familiarization/Application of testing instruments and commonly used tools like
Multimeter, Function generator, Power supply, CRO etc. Soldering iron, De-soldering pump,
Cutters, Wire strippers, Screw drivers, Hot air soldering and desoldering station etc.
4. Testing of electronic components Resistor, Capacitor, Diode, Transistor, UJT and JFET
using multimeter and different IC’s using IC tester.

5. Design and fabrication of a single sided PCB for a simple circuit with manual etching
(Ferric chloride) and drilling.]

6. Assembling electronic circuit/system on general purpose PCB, testing and show the
functioning (Total two projects. Any one from 1-13 and one from 14-18 project list)



List of Projects

. Fastest Finger First Indicator Project

. Fire Alarm Circuit

. Plant Watering Watching Indicator

. Clap switch for operating electric equipment like fan, bulb

. Mobile Battery Charger

. 7 Segment Counter

. Metal Detector

. Electronic letter box

. Traffic Light circuit

10. Light-Sensitive Fire Alarm

11. Infrared Motion-Sensing Relay Switch

12. LPG Leakage Detector

13. Motion Detector Using NE555 Timer

14. Design and implement a single stage voltage amplifier using BJT in common emitter
configuration for a gain of 10 to amplify input voltage 10 mVp-p, 10-100 KHz. Also tabulate
the results for different input range.

15. Design and implement a two stage R-C coupled amplifier using BJT in common emitter
configuration for a gain of 100 to amplify input voltage 1mVp-p, 10-100 KHz. Also tabulate
the results for different input range.

16. Design and implement LOW PASS, HIGH PASS filter using OP-AMP with cut off frequency
10 KHz and a bandpass filter with passband of 100 KHz.

17. Design and implement variable frequency and variable amplitude triangular waveform generator
using OP-AMP. Tabulate the frequency range and amplitude range for the implemented circuit.
18. Design and implement variable frequency and variable amplitude square waveform generator
using OP-AMP. Tabulate the frequency range and amplitude range for the implemented circuit.

OO ~NOoO OIS~ WN B

Learning Outcomes:

Upon completing the course, students will be able to design, test and implement any Analog or Digital
circuit by making use of the various tools and instruments available in the Electronics Workshop.
BOOKS RECOMMENDED:

[1] K. A. Navas, “Electronics Lab Manual”, Volume I, PHI, 5th Edition, 2015, ISBN: 9788120351424
[2] R.A Penfold, “Electronic Projects in Workshop”, Newnes Technical Books

[3] T.K Hamingway, “Electronic Designer’s Handbook”, Business Books Limi



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Instrumentation Engg.)
(Full Time)
Subject Code & Name Instructions Hours per Credits
Week
SER4S4 L T P L T P Total
ENGINEERING 0 0 1 0 0 1 1
ECONOMICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:
L

To make fundamentally strong base for decision making skills by applying the concepts of
economics.

Educate the students on how to systematically evaluate the various cost elements of a
tgplca_l manufactured product, an engineering project or service, with a view to determining
the price offer.

Prepare engineering students to analyze profit/revenue data and carry out make economic
analysis in the decision making process to justify or reject alternatives/projects.

COURSE CONTENTS

Unit-1

Introduction to Engineering Economics: Definitions, Nature and Scope of Economics;
Difference between Microeconomics and Macroeconomics; Concepts of Engineering Economics-
Engineering Efficiency and Economic Efficiency.

Consumer Demand Analysis: Meaning, Features and Determinants of demand; Law of Demand and its
Exceptions; Reasons for Law of Demand; Importance of Law of Demand; Elasticity of Demand.
Unit-11

Supply Analysis: Meaning, Supply Function, Law of Supply, Determinants of Supply,

and Fluctuation of supply; Elasticity of supply and its measurement.

Unit-111
Theory of Production: Production Function, Factors of Production; Law of Variable Proportions;
Law of returns to scale Cost, Revenue and Profit Analysis: Cost Classifications for Predicting
Cost Behavior; Concept of Profit, Gross Profit and Net Profit; Break Even Point (BEP).
Unit-1V
National Income: Circular Flow of Income, Meaning and Concept of National Income:
GNP/GNI, NNP/NNI, Personal Income and Disposable Income; Methods of Computing National
Income - Production Method, Income Method, Expenditure Method.
Unit-V
Economic Stabilization: Monetary Policy- Meaning, Objectives, Tools; Fiscal Policy- Meaning,
Obijectives, Tools.



Learning Outcomes:

e Upon completing the course, students will be able to:

e Understand major principles of economic analysis for decision making among alternative
courses of action in engineering.

e Apply economic principles to prices and quantities in competitive supply and demand for
goods and for money.

e Solve economic problems involving comparison and selection of alternatives by using
analytical techniques including benefit-cost ratio and breakeven analysis.

BOOKS RECOMMENDED:

[1] C S Park, “Contemporary Engineering Economics”, Pearson Education, 2002.

[2] J S Chandan, “Statistics for Business and Economics”, Vikas Publishing.

[3] H. L. Ahuja, “Principles of Microeconomics”, S. Chand (G/L) & Company Ltd, 2002.
[4] D. N. Dwivedi, “Macroeconomics Theory and Policy”, Tata McGraw-Hill Publishing
Company, 2010.

[5] S Damodaran, “Managerial Economics”, Oxford University Press, 2010.

List of Assignments (Theory):

During the learning of course students are required to research and submit an outline of the
past, present and future position of a company of their choice. The outline must include at least
one properly labelled table and figure and at least two references



CBCS system
B.E. 11 YEAR Electronics & Instrumentation Engg. (4 YDC)

Semester-V
S.No | Sub code Sub_Name Type L-T-P [ Credits
1 EIR5C1 OBJECT ORIENTED PC 3-1-0 4
PROGRAMMING
2 EIR5C2 ANALOG & DIGITAL PC 3-1-1 4+1(P)
COMMUNICATION
3 EIR5C3 POWER ELECTRONICS PC 3-1-1 4+1(P)
4 EIRSE1L MICROCONTROLLER PE 3-1-1 4+1(P)
(AVR)
RANDOM PROCESSES
INTRODUCTION TO MEMS
FUZZY LOGIC AND
NEURAL NETWORK
ROBOTICS
5 SERS5S5 PRINCIPLES OF oS 2-0-0 2
MANAGEMENT
6 EIR5G3 DIGITAL SIGNAL GE 3-1-0 4
PROCESSING
7 EIR5L3 |[SOFTWARE WORKSHOP-II 0-0-1 1(P)
8 EIR5V5 | COMREHENSIVE VIVA -V [VIRTUAL 0-0-4 4
TOTAL CREDITS 30
S.No [Sub code [Sub Name Type L-T-P Credits
1 | EIR6C1 VLSI DESIGN PC 3-1-0 4
2 | EIR6C2 MEDICAL AND PC 3-1-1 | 4+1(P)
ANALYTICAL
INSTRUMENTATION
3 | EIR6C3 CONTROL SYSTEM PC 3-1-1 | 4+1(P)
4 EIR6GE1 LINEAR INTEGRATED PE 3-1-1 | 4+1(P)
CIRCUIT
MULTIMEDIA
COMMUNICATION
MOBILE AND WIRELESS
COMMUNICATION
MODELING AND
SIMULATION
TELECOM AND
SWITCHING NETWORKS
5 | SER6S6 |ENTERPRENEURSHIP AND 0OS 2-0-0 2
IPR DEVELOPMENT
6 EIR6G4 COMPUTER NETWORK GE 3-1-0 4
7 | EIR6LA DESIGN WORKSHOP 0-0-1 1(P)
8 | EIR6V6 | COMPREHENSIVE VIVA - [VIRTUAL 0-0-4 4
VI
TOTAL CREDITS 30







Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Week Credits
EIR5C1 L T P L T P Total
Object Oriented 3 1 5 3 1 1 5

Programming

Duration of Theory Paper:
3 Hours

Learning Objective: To learn about object oriented concepts through Java programming.

Prerequisites (if any): basics of computer programming

COURSE CONTENTS
UNIT-I
Introduction to Object Oriented Programming:
Object oriented concepts, Need for object oriented programming, Principles of object oriented
programming- Abstraction, Encapsulation, Polymorphism, Inheritance; Procedural language vs
OOPs, Salient features of Java, Development of Java programming, Access modifiers, Introduction
to object model, concept of object initialization, simple Java program structure,

UNIT-II

Introduction to Java classes and objects

Java data types, data type conversions and type casting, operators and their precedence, Types of
operators, conditional statements- if—else, switch case, ternary operator, Iteration statements- for
loop, while expression, do-while, branching mechanism, introduction to classes-class members and
member functions, constructors, constructor overloading, String handling, wrapper classes, Arrays
and vectors.

UNIT-I

Inheritance and Polymorphism

Inheritance basics, Types of inheritance, merits and demerits, application of keyword Super, method
overriding and overloading, Inhibiting inheritance of class using Final, Dynamic method dispatch,
runtime polymorphism, abstract classes, Interfaces, implementing interfaces, Packages in Java,
importing packages and classes into programs, user defined packages

UNIT-1V

Exception handling and Multi-threading

Introduction to exceptions, need for exceptions, exception handling techniques, exception types,
Using try-catch, finally, throw and throws keywords, user defined exceptions,, Multi-threading in
Java, Thread class, the Main Thread, creation of new Threads, Thread states, Thread priority,
Thread synchronization.

UNIT-V

Java /O, Applets and Event Handling

Basic 1/0 classes, byte streams and character streams, class File, reading and writing Bytes, Applet
basics, Applet architecture, Applet class and methods, Applet life cycle, event handling in Java,



Delegation event model, types and sources of events, event listeners.

Learning Outcomes:
Upon completing the course, Student would be able to:

Understand the basic concepts of Java programming

familiarize with the declaration of classes, arrays, operations with arrays, process of
inheritance.

Learn the implementation of interfaces, importing packages, handling exceptions and
creating applets.

learn how to write, compile and get results of simple application programs in Java

BOOKS RECOMMENDED:

[1] Herbert Schildt, Java The complete reference, McGraw Hill Education private limited, 2013.
[2] Anita Seth, B.L.Juneja, Java One Step Ahead, Oxford University press, 2017.

[3] Timothy, Budd, Object Oriented Programming, 3/E Pearson Education, 2002.

[4] Cay S.Horstmann, Core Java, vol-1,8/E, Pearson Education, 2008.

List of Practical Assignments:

1.
2.

10.

11.

12.

Write a program that converts inches to centimeters.

Write a program in which the program gives output numbers 1 to 10 along with their square
roots.

Write a program to find the average of five double numbers.

Write a program to determine the area of a sector of circle of radius r and angle subtended
by the sector at the centre, a. The values of these variables are entered by the user.

Write a program that finds the greatest of 4 integer numbers using ternary operator. The
number values are entered by the user of the program.

Write a program in which a sample of 8 random numbers is generated and an average value
is determined by the user.

Make a program which uses a for loop to calculate and display squares and cubes of
numbers from1 to 8.

Write a program that finds the greatest of 4 integer numbers using ternary operator. The
number values are entered by the user of the program.

Write a program in which a sample of 8 random numbers is generated and an average value
is determined.

Write a program in which a class is declared to deal with the characteristics of regular
polygons and declare methods for determining area and perimeter. The length of the side
and number of sides are declared public.

Write a program in which a method is declared to determine volume of a box with
length, width and height as variables. The arguments should be passed on by reference.

Create a class Circle. Write a program to calculate:

(i) CircumCircle() - to compute the circumference of a circle.



(if) ArcLenght — to compute the length of the arc for a given angle.
13. Within the main method of the class Circle, create an object of the class Circle. Compute

14.

15.

16.

17.

18.

19.

20.

Circle's circumference when the radius is 10 and arc lenght when the angle is 45.

Write an applet program to display strings in different colors that declares an array of type
double and finds out the square roots of the array elements.

Write a program to demonstrate the multiplication of two matrices.
Write a program in which method overriding is implemented. The super class declares two

instance variables i.e. radius and height, and define a method to determine the volume. The
sub class determines the volume of cone and cylinder.

Make program to determine the trigonometric functions sin(), cos() and tan() by using
methods of Math class for angles 30, 60, and 90 degrees.

Declare an interface with a method to calculate volume with one double parameter.
Implement the same for finding volume of sphere and volume of a cube.

Make an applet program to display strings in different colors.

Make an applet program to draw a filled hexagon in orange color.



Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits
Week
EIR5C2 L T P L T P Total
Analog & Digital 3 1 2 3 1 1 5

Communication

Duration of Theory
Paper: 3 Hours

Learning Objectives:
e The course contents are aimed to provide the basics of signals and linear time invariant
systems used in communication systems
e To review the basic Fourier techniques and its application in these processes.
e To provide knowledge of basic principles of analog and digital communication.

e To introduce the various processes like sampling, digital coding techniques, modulation
and channel coding techniques that are used in modern telecommunication system.

Prerequisites: The basic knowledge of signals and systems and probability theory.

COURSE CONTENTS
UNIT-I
Signals and Systems: Types of signals-deterministic & random, periodic & non-periodic, analog &
discrete, energy & power signals, Fourier series, Fourier transform & its properties, convolution,
signal transmission through LTI systems, auto correlation, cross correlation, energy and power
spectral density, their relationship with correlation function, probability, random variables & their
moments, Gaussian probability density functions, its mean and variance.

UNIT-II

Amplitude Modulation: need of modulation in a communication system, block schematic of a
typical communication system, AM modulation system, modulation index, generation (square law
& switching modulator) & detection (envelope & square law detector) of AM wave, side bands &
power content in an AM wave, a brief review of DSB-SC, SSB, VSB, AM transmitter block
diagram, super heterodyne radio receivers and its advantages.

UNIT-I

Frequency Modulation: relationships between phase & frequency modulation, narrowband FM,
wide band FM & their spectrum, transmission bandwidth of FM and PM signals, FM generation
methods (direct & indirect ) & FM detection methods (discriminators: balanced, phase shift and
PLL detector), pre-emphasis & de-emphasis, FM transmitters, FM receivers (block diagram),
comparison with AM systems in presence of noise, frequency division multiplexing.

UNIT-1V

Sampling, Digital encoding & Line coding: sampling theorem, types of sampling, quantization,
digital encoding techniques PCM, DPCM, DM, ADM, line coding techniques NRZ, RZ, Biphase,
Duo Binary, their comparison based on various desirable properties.

UNIT-V

Digital modulation & Channel coding: A brief overview of generation, detection, constellation
points of digital modulation techniques, ASK, FSK, PSK, MSK, introduction to optimum filter,
matched filter. Channel coding techniques: error detection and correction codes, parity check code,



minimum distance, hamming distance, overview of linear block code, cyclic code, convolutional
code and their applications.

Learning Outcomes:
Upon completing the course, students will be able to:

Understand basics of signals, frequency domain analysis & its importance.

Understand the working of transmitter and receiver in analog & digital communication
system.

Understand about the digital data transmission using line coding.

Understand how to detect and correct the errors introduced during the transmission.

BOOKS RECOMMENDED:

[1]
[2]
[3]
[4]
[5]
[6]
[7]

Lathi B.P., Analog and Digital Communication Systems, 3/e, Oxford Press, 2007
Proakis and Salehi, Fundamentals of Communication Systems, Pearson Education, 2005

Taub & Schilling, Principles of Communication Systems, 4/e, McGraw Hill, 2013

Bernard Sklar, Digital communication, 2/e, Pearson Education, 2007.
Haykins Simon, Analog and Digital Communication, 3/e Willey Publication, 2007.

Singh R.P. & Sapre, Communication systems Analog & Digital, TMH, 2007
Carlson, Communication Systems, McGraw Hill, 2004

List of Practical Assignments:

1.

LR

To study the working of sampling and reconstruction techniques for various sampling
frequencies.

To study even/odd parity check code for single bit error detection.

To perform time division multiplexing and de- multiplexing.

Study and analysis of pulse code modulation and demodulation.

To study various data formatting schemes (unipolar, polar, AMI etc.).

Study and analysis of amplitude modulation & demodulation for different modulation index
values.

Study and analysis of frequency modulation and demodulation.

Study and analysis of ASK modulation and demodulation.

Study and analysis of BPSK modulation and demodulation.

0 Study and analysis of QPSK modulation and demodulation.



Devi Ahilya University, Indore, India Il Year B.E. (E&I)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per Credits

Week
EIR5C3 L T P L T P Total
Power Electronics 3 1 2 3 1 1 5

Duration of Theory
Paper: 3 Hours

Learning Objectives:
e To prepare the students to analyze & design different power converter circuits.
e To acquire knowledge about various application of power electronics.

Prerequisites: Basic Electronics

COURSE CONTENTS
UNIT-I
Static Power Devices
Power semiconductor diodes & transistors, Thyristors, Construction, Characteristics, Ratings,
Protection, Heating, Cooling, Mounting, Turn on methods, Gate characteristics, Firing circuits of
thyristor, Introduction to other members of thyristor family like PUT, SUS, SCS, DIAC, TRIAC.

UNIT-

Converters

Thyristor commutation techniques, Phase controlled rectifiers, Principal of phase control, Full wave
controlled converters, Single-phase full wave converters, Three-phase thyristor converter circuits,
Basic principle & power circuit of Dual converter & AC voltage controller.

UNIT-I

DC to DC Converter

Choppers: Basic principal of chopper operation, Control strategies, Step-up chopper, Different types
of chopper circuits, Thyristor chopper circuits, Performance analysis.

UNIT-IV
Inverter
Single-Phase voltage source inverters, Principal of operation, Fourier analysis of single-phase
inverters, Force-commutated thyristor inverters, Current source inverters, Pulse-width Modulated
Inverters.

UNIT-V:
Industrial application of Power Electronics, SMPS, UPS, static switches, circuit breakers, solid state
relays, concept of Electric drive.

Learning Outcomes:
Upon Completing the Course, Student will able to:

o Design the Inverter, chopper, rectifiers for high voltage.
e Apply design concepts for industrial applications.



BOOKS RECOMMENDED:

[1] Muhammad H. Rashid, Power Electronics Circuits, Devices & Applications, 3/e. 2004, PHI
[2] Cyril W. Lander, Power Electronics, 3/e.1993, The McGraw-Hill

[3] Dr. P.S. Bimbhra, Power Electronics, 4/e. 2006, Khanna Publishers

[4] P.C. Sen, Power Electronics,

[5] Ned Mohan, Power Electronics, Converters, Application & Design, 2/e. 1995, John Wiley

[6] Joseph Vithayathil, Power Electronics, Principles & Applications, 6/e. 2010, McGraw Hill



Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Week Credits
EIR5E1 L T P L T P Total
Microcontroller 3 1 > 3 1 1 5

Duration of Theory Paper:
3 Hours

Prerequisite: Students should have in depth knowledge of Digital Logic Design, Microprocessor
architecture as well as logical ability and programming skills to develop the code

Learning Objectives:

: The knowledge of microcontroller is very essential for a student of BE in Electronics and
Communication/instrumentation Engineering as the world is migrating towards automation rapidly
in each and every fields. The students studying the subject are supposed to learn the architecture and
programming of typical microcontroller. Students will be taught the basic use of an assembly as
well as embedded C programming environment to control peripheral devices. Students will also
understand the interfacing of various peripheral elements with microcontroller to design an
automated system. The course will cover AVR, 8-bit Microcontroller in detail with sufficient
exposure to design an automated system.

Unit 1: Introduction To Microcontroller

Microcontrollers and Embedded processors, Microcontroller survey, Overview of AVR family,
AVR Microcontroller architecture, Register, status register, ROM space and other hardware
modules, ATmega32 pin configuration &function of each pin.

Unit 2: AVR Assembly Language Programming

Addressing modes of AVR, Different instructions, assembly language programs, /O Port
Programming, Time delay loop, BCD, ASCII conversion Program, Look-up table, Bit addressability,
MACROs.

Unit 3: AVR Programming in C

Data types, 1/0 programming, logic operations, Intel HEX file, Timer programming in assembly
and C, Input capture and Wave Generator, PWM programming



Unit 4 : Interrupt & Serial port programming

Interrupt environment ,Interrupt programming and applications, Serial Port programming and
applications

Unit 5 : Peripheral Interfacing

LCD and Keyboard Interfacing, ADC, DAC and sensor interfacing, Relay, Opto-isolator and
Stepper Motor Interfacing, DC motor control, SPI protocol and Display interfacing, 12C Protocol
and RTC interfacing

Course Outcome:

After learning the course the students should be able to:

1. Understand the architecture of AVR 8-bit Microcontroller.

2. Describe the importance and function of each pin of AVR ATmega32 Microcontroller.
3. Write, debug and simulate assembly as well as embedded C language programs.

4. Understand Timer operation, Interrupt environment and Serial Communication.

5. Interface 1/0 peripheral devices with microcontroller.

6. Summarize the functionality of 12C and SPI protocol.

Reference Books:
1. The AVR Microcontroller and Embedded Systems Using Assembly and C, By Muhammad
Ali Mazidi, Sarmad Naimi and Sepehr Naimi, Pearson Education.

2. Programming and Customizing the AVR Microcontroller, By Dhananjay Gadre, McGraw
Hill Education

3. AVR ATmega32 data sheet

List of Open Source Software/learning website:
1. Open source AVR simulator.

2. www.atmel.com

3. http://www.arduino.cc/



Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &
Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours per Credits
Week
Digital Signal L T P L T P Total
Processing (EIR5G3) 3 1 0 3 1 0 4

Learning Objectives:To provide the analysis techniques like for discrete time systems analyze
the discrete time systems in time and frequency domain using Z- Transform and Fourier
transforms to learn the signal processing tool box of MATLAB for implementing the basic
problems of DSP designing of digital filters.

Prerequisite(s): Awareness about the analysis of analog signals and systems and analog filter design.
COURSE OF CONTENTS

Unit-1

Introduction to signal processing , Discrete time signals and sequence operations , Discrete time
systems properties ,Linear time invariant systems ,convolution ,properties of LTIV systems ,Inverse
system .Frequency domain representation of discrete time signals and systems(DTFT),
properties,Representation of sequences by Fourier transforms.

Unit-11

Introduction to Z- transforms , properties , Inverse Z — transform, ,block diagram representation of
linear constant coefficient difference equation,Signal flow graph representation of LCCDE, Basic
structures for 1IR systems ,Basic structures for FIR systems. Representation of periodic sequences ,
the discrete Fourier series ,properties of DFS, Fourier transform of periodic signals,
properties,circular convolution ,linear convolution using DFT, Implementing LTIV systems using
DFT.

Unit-111

Efficient computation of DFT , Goertzel algorithm , decimation in time FFT algorithm, In
place computation, alternative forms , decimation in frequency FFT algorithm , In place
computation, alternative forms.

Unit IV

Filter design techniques ,Design of discrete time IIR filters from continuous time filters, filter
design by impulse invariance , bilinear transformation ,design of FIR filters by windowing
properties of commonly used windows.

Unit VvV
Introduction of DSP Processor.Types of Digital signal processors , Applications.

Learning Outcomes:
Upon Completing the Course, Student will be able to:

1.Understand the concept of fourier transform & fourier series.
2. Acquire Knowledge and understanding of Filter design.
3. Able to know the functioning of DSP processors.



BOOKS RECOMMEDED

[1] Oppenheim and Schafer, Discrete time signal processin, 2/E PHI, 2005.
[2] Proakis and Manolakis, Discrete time signal processing, PHI, 2005.
[3] S. Mitra, Discrete time signal processing, Pearson Education.



Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week

EIR5L3 L T P L T P Total
Software Workshop - - 2 - - 2 2
Only Practical
examination will be held

Learning Objective: To familiarize students about Java based application programs
Prerequisites (if any): basics of Java programming

COURSE CONTENTS
UNIT-I
Introduction to Object Oriented Programming, Java based application programs related to topics
such as conditional statements, iteration statements with a focus on problems related to electronics
and telecommunication.
UNIT-II
Introduction to string handling, Arrays, Java based application programs related to these topics with
a focus on problems related to electronics and telecommunication.
UNIT-I111
Introduction to Inheritance and Polymorphism, Java based application programs related to these
topics with a focus on problems related to electronics and telecommunication.
UNIT-1V
Exception handling and Multi-threading, Java based application programs related to these topics
with a focus on problems related to electronics and telecommunication.

UNIT-V

Java 1/0O, Applets and Event Handling, creating GUIs in AWT windows, Java based application
programs related to these topics with a focus on problems related to electronics and
telecommunication.

Learning Outcomes:
Upon completing the course, Student would be able to:

Write Java based application programs
Learn to apply the concepts relating to various topics



BOOKS RECOMMENDED:

[1] Herbert Schildt, Java The complete reference, McGraw Hill Education private limited, 2013.
[2] Anita Seth, B.L.Juneja, Java One Step Ahead, Oxford University press, 2017.

[3] Timothy, Budd, Object Oriented Programming, 3/E Pearson Education, 2002.

[4] Cay S.Horstmann, Core Java, vol-1,8/E, Pearson Education, 2008.



CBCS system
B.E. 111 YEAR Electronics & Instrumentation Engg. (4 YDC)

Semester-V
S.No [Sub code [Sub Name Type L-T-P Credits
1 EIR5C1  |OBJECT ORIENTED PC 3-1-0 /A
PROGRAMMING
2 EIR5C2 ANALOG & DIGITAL PC 3-1-1 1+1(P)
COMMUNICATION
3 EIR5C3 POWER ELECTRONICS PC 3-1-1 +1(P)
4 EIRSE1I  [MICROCONTROLLER (AVR) |PE 3-1-1 1+1(P)
RANDOM PROCESSES
INTRODUCTION TO MEMS
FUZZY LOGIC AND
NEURAL NETWORK
ROBOTICS
3) SER5S5  |PRINCIPLES OF 0S 2-0-0 2
MANAGEMENT
6 EIR5G3 DIGITAL SIGNAL GE 3-1-0 a
PROCESSING
7 EIRS5L3 |[SOFTWARE WORKSHOP-II 0-0-1 1(P)
3 EIR5V5 COMREHENSIVE VIVA -V  VIRTUAL [-0-4 o
TOTAL CREDITS 30
S.No [Sub code [Sub Name Type L-T-P Credits
1 EIR6C1  |VLSI DESIGN PC 3-1-0 /
2 EIR6C2  |[MEDICAL AND PC 3-1-1 4+1(P)
ANALYTICAL
INSTRUMENTATION
g EIR6C3  [CONTROL SYSTEM PC 3-1-1 1+1(P)
al EIRGE1 LINEAR INTEGRATED PE 3-1-1 1+1(P)
CIRCUIT
MULTIMEDIA
COMMUNICATION
MOBILE AND WIRELESS
COMMUNICATION
MODELING AND
SIMULATION
TELECOM AND SWITCHING
NETWORKS
3) SER6S6 | ENTERPRENEURSHIP AND [0S 2-0-0 2
IPR DEVELOPMENT
6 EIR6G4 COMPUTER NETWORK GE 3-1-0 A
7 EIR6L4  |DESIGN WORKSHOP 0-0-1 1(P)
3 EIR6V6 COMPREHENSIVE VIVA -VI VIRTUAL |0-0-4 A
TOTAL CREDITS 30

Semest
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Progra
m
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PE:
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m
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e
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Electiv
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OS:
Other
skill



Devi Ahilya University, Indore, India 1l Year BE
Institute of Engineering & Technology | Branch Electronic &
Telecommunication /
Electronics & Instrumentation
Subject Code & Name | Instructions Marks
Hours per
Week
EIR6C1 : VLSI L T| P TH |CW Total
Design 3 1 | --—--|Max |60 40 -- --
Duration of paper: 3 Min
hrs

Course Objective: This course presents the fundamental of Digital CMOS VLSI design with
different VLSI design methodologies and combinational, sequential and semiconductor memory
circuit design. It also covers the limitations of CMOS in NANO technology with introduction to the
NANO Technology.

Prerequisite: Knowledge of Digital Circuit and Basics of Semiconductors is required.

COURSE OF CONTENTS
Unit |
VLSI design flow, VLSI design style, introduction to the basic fabrication processes (wafer
preparation, oxidation, diffusion, etching, metallization and lithography, etc.), Fabrication process
Flow: basic Steps, the CMOS n-well Process. Metal oxide semiconductor (MOS) structure, Types
of MOSFET: Enhancement and Depletion. Structure and operation of MOS transistor.

Unit 1l

Threshold voltage equation and energy band diagram of MOSFET, controlling of threshold voltage,
MOSFET current — Voltage Characteristics. Transconductance, Drain conduction. Aspect ratio,
process parameters, second order effects, MOS small signal and Large signal model, MOS
capacitances. Stick diagram rules for nMOS and CMOS technology, lambda based and micron
based design rules. Layout design for CMOS inverter

Unit 111

Analysis of different types of inverter circuit, CMOS inverter, transfer characteristic, calculation of
propagation delay, rise time, fall time, noise margin and power dissipation for CMOS Inverter.
Effect of threshold voltage and supply voltage on Delay and power dissipation. Limitations of
CMOS in NANO scale circuit design.

Unit IV

CMOS logic, Complex Logic Circuits, pseudo NMOS logic, pass transistor logic, Transmission
Gate logic and Dynamic logic circuit design. Designing of Combinational logic circuit using CMOS
and analysis of various design parameters.

Unit VvV

Sequential MOS Logic circuits , SR Latched circuits, clocked latch and Flip Flop Circuits, CMOS D
latch and Edge Triggered Flip Flop, Design of the Schmitt trigger circuit, Dynamic random access
and Static random access memory cell design and analysis, Sense amplifier and row and column
decoder circuit.



Learning outcomes:

1. Design building blocks of digital 1C using Gate level Modeling.
2. Design building blocks of digital I1C using Dataflow Modeling.
3. Design stimulus blocks to test the functionality of the designs.

References:

[1]. Sung-mo Kang and Yusuf Leblebici, CMOS Digital Integrated Circuit analysis and
Design, Tata McGraw-Hill, 3/e.

[2].R. Jacob Baker, Harry W. Li and David E. Boyce, CMOS Circuit design, layout and
Simulation, PHI,IEEE press, Series Edition,

[3]. Yuan Taur and Tak H. Ning, Fundamentals of Modern VLSI Devices, Cambridge
university Press, Special Edition, 1998

[4]. Neil H.E. Weste and Kamran Esharhian, Principal of CMOS VLSI design, PHI, 2/e

[5]. Jan M. Rabaey, Digital Integrated Circuit, PHI, 2/e

Scheme CBCS for B.E. Il (Electronics & Telecommunication/ Electronics & Instrumentation)



Devi Ahilya University, Indore, India 11 Year B.E.

Institute of Engineering & Technology Medical & Analytical Instrumentation
Subject Code & Name Instructions Hours per Credits
Week
EIR6C2 L T P L T P Total
Medical & Analytical 3 1 2 3 1 1 5

Instrumentation

Duration of Theory
Paper: 3 Hours

Learning Objectives: To understand the linkage between Medical Science & Engineering.

Prerequisites: Knowledge of Basic Electronics and Fundamentals of biology & chemistry.

COURSE CONTENTS
UNIT-I
Sources of biomedical signals, Medical instrumentation system, General constraints in design of
medical instrumentation system, Patient safety, Electric shock hazards, Effects of electric current
on human body, Precautions to minimize electric shock hazards, Leakage current & its types,
Testing of biomedical equipment.

UNIT-I1I

Origin & types of bioelectric signals, Electrodes used for ECG, EEG, EMG, Electrical conductivity
of electrode jellies & cream, Microelectrodes, Biomedical recorders: ECG, EEG, EMG, PCG,
VCG, Lasers used in medical field, Bedside patient monitoring system, Biomedical telemetry &
Telemedicine.

UNIT-11I

X-ray machine & Digital radiography, Principles & system components of Computed-
Tomography, Magnetic Resonance Imaging: Principles of NMR, its Components & Biological
effects, Ultrasonic

& Thermal imaging systems.

UNIT-IV

Cardiac pacemaker like External, Implantable pacemaker, Artificial kidney, Dialyzers, Haemodialysis
machine, Stone disease problem, Lithotriptor system, Principle of surgical diathermy, Surgical diathermy
machine, Electro-surgery techniques, Electrodes used with surgical diathermy, Introduction to
Defibrillators, Mechanics of Respiration, Artificial ventilation, Types of ventilators.

UNIT-V

Fundamentals of analytical instruments, Electromagnetic radiation and its interaction with matter,
Laws of spectroscopy, Various components of Absorption instruments, Ultraviolet & Visible
absorption spectroscopy, Different types of Photometers and Spectrophotometers, Infrared & FTIR



spectroscopy, Nuclear magnetic resonance spectroscopy: Principal & its types, Introduction to
chromatography: Gas & Liquid, Computer-based analytical instruments.

Learning Outcomes:
Upon Completing the Course, Student will able to:
e Understand the various sources of bioelectric signals & their processing.
e Describe the fundamentals of various recording & diagnostic instruments.
e Acquire & develop skills for preventive maintenance and repairing of medical instruments.
e Study & understand the fundamentals of medical & analytical laboratory instrumentation.

BOOKS RECOMMENDED:

[1] R.S.Khandpur, Handbook of Biomedical Instrumentation, 2/e, Tata McGraw-Hill, 2007
[2] John G. Webster, Medical Instrumentation, 4/e, Wiley, 2015

[3] Carr Brown, Introduction to Biomedical Equipment Technology, 4/e, Pearson, 2007

[4] R.S.Khandpur, Handbook of Analytical Instruments, 2/e, Tata McGraw-Hill, 2012

[5] H.H Willard, Instrumental Methods of Analysis, 7/e, Publisher Name, 1988

List of Practical Assignments:
1. Study of ECG Simulator for understanding the ECG signal & its generation process.
2. Using ECG Amplifier & CRO measure the amplitude, frequency & nature of ECG signal.
3. Study of EEG Simulator for understanding the EEG signal & its generation process.
4. Using EEG Amplifier & CRO measure the amplitude, frequency & nature of EEG signal.
5. Study of EMG Simulator for understanding the EMG signal & its generation process.
6. Using EMG Amplifier & CRO measure the amplitude, frequency & nature of EMG signal.
7. Study of Heart & Pacemaker.
8. Study of Defibrillator system.
9. Study of Respiratory system.
10. Experimental study of ph meter & UV-Spectrophotometer.



Devi Ahilya University, Indore, India 111 Year B.E. (Electronics &
Institute of Engineering & Technology Instrumentation Engineering)
Subject Code & Name Instructions Credits
Hours per Week
EIR6C3 L T P L T P Total
Control System 3 1 2 3 1 1 5
Duration of Theory Paper: 3 Hours

Learning Objectives:

e To provide the fundamental knowledge of control system engineering and the concept
of mathematical modelling of the physical system.

e The subject gives various classical analysis tools for design and stability of system in
time and frequency domain.

Prerequisites (if any): Knowledge of Laplace transforms, Z-transform, Basics of MATLAB &
Simulink.

COURSE CONTENTS
UNIT-I: Introduction to the control system & Physical modelling

Basic component of control system (CS), open-loop CS (non-feedback system), close-loop CS
(feedback CS), Types of feedback CS- linear and non-linear CS, time-invariant and time variant CS,
single variable and multivariable control system.

Effect of feedback on-overall gain, stability, sensitivity, external disturbance or noise, Block
diagram representation of CS, Block diagram reduction rules, Transfer function (TF), Poles-zero
concept, Signal flow graph (SFG), Mason’s gain formula.

Modeling of CS- electrical networks, mechanical systems-translational and rotational mechanical
system, analogy concept- force to voltage (F-V) and force to current (F-1) analogy.

UNIT-11: Time domain analysis & Stability

Time response of continuous-data system, Standard test signals, Time response of prototype first and
second order CS, Performance specifications of prototype | & Il order systems, Steady-state errors and
error constants (positional, velocity, acceleration), Effect of adding Poles and Zeroes to open-loop and
close-loop transfer function (TF), Concept of Dominant poles of TF.

Types of controllers and their control action-proportional (P), integral (1), derivative (D), PID control,
and derivative feedback control, MATLAB based problems.

Stability-Concept of stability, Necessary conditions for stability, Absolute and relative stability,
Algebraic Criterion of stability- Routh Hurwitze Criterion. The Root locus concept, Guidelines for
sketching Root-locus, Root contour.

UNIT-I11: Stability and Frequency domain analysis of CS

Frequency domain analysis- Concept of complex frequency, performance specification of frequency
domain, Co-relation between time & frequency domain, Polar plot, Bode plot, Stability analysis in
frequency domain- Nyquist Criterion, Stability margins-Gain and Phase margin, MATLAB Based
Problems.



UNIT-1V: Design of Feedback CS & State Space Analysis of CS

Approach to system design, Preliminary considerations classical design, Realization of basic
Compensators-Lead, Lag, and Lag-lead compensator, Design of compensators in Time and Frequency
domain.

Concept of State, State Variable, and State Model, State model representation of an LTI system, co-
relation between State Model and TF, Solution of State Equations, Transfer Matrix, Concept of
Controllability & Observability, MATLAB based problems.

UNIT-V Digital Control Systems

Block diagram representation of Digital Control System, Sampling process, Mathematical analysis of
sampling process, Reconstruction of sampled signal, Pulse Transfer Function, Zero-order and first order
hold circuit, Mapping of s-plane to z-plane.

Learning Outcomes:
Upon Completing the Course, Student will able to:

e Understand the concept of LTI control systems, Importance of feedback in CS and stability
concept.

e Able to Design a Stable Control System

e Understand the difference between Linear and Digital Control Systems.

BOOKS RECOMMENDED:

[1] B.C. Kuo, Automatic Control System, 7/E, PHI, 2006.

[2] I. J. Nagrath and M. Gopal, Control Systems Engineering, 5/E, New Age
International Publishers, 2007.

[3] M. Gopal, Control Systems (Principles & Design), 5/E, Tata McGraw Hill, 2007.

[4] Bishop & Dorf, Modern Control System, Addision Welseley.

[5] Ogata, Discrete-Time Control System, 2/e, PHI, 1995.

List of Practical Assignments:

1. Find the transfer function of various LTI control systems (open loop and close loop) using
MATLAB command.

2. Write a program to plot the poles and zeroes for the different sets of transfer function using
MATLAB.

3. Write a program to plot the time response of first and second order control system on
impulse, unit-step, ramp and parabolic input signals using MATLAB. Also find the value of
various transient response parameters.

To determine the position, velocity and acceleration error coefficient of given transfer
functions using MATLAB.
Plot the root locus for various transfer functions using MATLAB command.

Plot the Nyquist plot for the given transfer function using MATLAB. Also comment on the
systems stability.
Plot the Bode plot for the transfer function given below by using MATLAB.

2(s+0.25)
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Also find (a) Phase cross over frequency (b) Gain cross over frequency
(c) Gain margin (d) Phase margin.

Devi Ahilya University, Indore, India Il Year B.E. (E& TC)
Institute of Engineering & Technology
Subject Code-EIR6E1 Instructions Hours per Credits
Subject Name-Linear Week
Integrated Circuit
Duration of Theory L T P L T P Total
Paper: 3 Hours 3 1 2 3 1 1 5

Learning Objectives:

In-depth knowledge of Operational Amplifier including its circuit analysis, design and application.
Prerequisites:

Analysis using R-parameter and feedback concept.

COURSE CONTENTS

UNIT I

Operational Amplifier Fundamentals: Amplifier Fundamentals, The Operational Amplifier ,Basic
Op Amp Configurations, Ideal and practical Op Amp Circuit Analysis and characteristics ,Positive
and Negative Feedback , Feedback in Op Amp Circuits , The Return Ratio and Blackman’s Formula
, Op Amp Powering. Circuits with Resistive Feedback: Current-to-Voltage Converters, Voltage-to-
Current Converters, Current Amplifiers, Difference Amplifiers, Instrumentation Amplifiers,
Instrumentation Applications, Transducer Bridge Amplifiers. CMRR, offset error voltage and
current.

UNIT 11

Active filters I: The Transfer Function, First-Order Active Filters, Standard Second-Order
Responses, KRC Filters, Multiple-Feedback Filters, State-Variable and Biquad Filters, Sensitivity.
Active filters Il: Filter Approximations, Cascade Design, Generalized Impedance Converters, Direct
Design, The Switched Capacitor, Switched-Capacitor Filters, and Universal SC Filters

UNIT I

Static Op Amp Limitation: Simplified Op Amp Circuit Diagrams, Input Bias and Offset Currents,
Low-Input-Bias-Current Op Amps, Input Offset Voltage, Low-Input-Offset-Voltage Op Amps,
Input Offset Error and Compensation Techniques, Input Voltage Range/Output Voltage Swing,
Maximum Ratings. Dynamic Op Amp limitation: Open-Loop Frequency Response, Closed-Loop
Frequency Response, Input and Output Impedances, Transient Response,Effect of Finite GBP on
Integrator Circuits, Effect of Finite GBP on Filters, Current-Feedback Amplifiers.



UNIT IV

Stability: The Stability Problem, Phase and Gain Margin Measurements, Frequency Compensation
of Op Amps, Op Amps Circuits with a Feedback Pole, Input-Lag and Feedback-Lead Compensation,
Stability in CFA Circuits.

UNIT V

Designing- Adder, Subtractor, Integrator, Differentiator, Voltage follower, Comparator, Zero
Crossing detector, Schmitt trigger, Peak Detector. Signal Generator: Sin wave generator,
multivibrators, triangular and saw tooth wave generator, Log/Antilog amplifiers.

BOOKS RECOMMENDED:

[1] Millman & Halkias - Integrated Electronics, Tata McGraw Hill.

[2] Franco-Design with Operational Amplifiers & Analog Integrated Circuits, TMH

[3] Schilling & Belove-Electronic Circuit, Discrete & Integrated , TMH

[4] Gayakwad R.A- Op-Amps and Linear IC’s, Pearson .

[5] Coughlin and Driscoll — Operational Amplifier and Linear Integrated Circuits — Pearson

Education
Asia.

List of Practical Assignments:

1) To measure the gain of inverting & non-inverting amplifier.

2) To analyze the voltage transfer characteristics of op-amp.

3) To study the inverting adder & Subtractor configuration of op-amp.

4) To study the non- inverting adder & Subtractor configuration of op-amp.
5) To study the differentiator configuration of op-amp.

6) To study the integrator configuration of op-amp.

7) To study the low pass & high pass filter.

8) To study the band pass & band reject filter.

9) To study the zero crossing detector.

10) To analyze the performance of comparator.



Devi Ahilya University, Indore, India 11 Year B.E. (Information

Institute of Engineering & Technology Technology (Full Time)
Subject Code & Name Instructions Hours per Credits
Week
SER6S6 L T P L T P Total
Entrepreneurship 2 - - 2 - - 2

Development & IPR

Duration of Theory
Paper:
3 Hours

Learning Objectives:
1. To provide awareness about entrepreneurship.
2. To develop the skills of entrepreneurship & to encourage the students to become an
entrepreneur.
3. To self motivate the students by making aware of different opportunities and successful
growth stories
4. To impart the basics of Intellectual property Rights.

COURSE CONTENTS

UNIT I

Introduction to Entrepreneurship: Entrepreneurship- Concept, Nature, Functions and
Importance; Entrepreneurs- Characteristics, Types and Motivation; Entrepreneurial process;
Enterprise-Definition and Classification (MSME- Micro, Small & Medium Enterprises).

Case Study: Success and Failure stories of entrepreneurs and discussing their characteristics and
reasons for success/failure.

UNIT Il

Entrepreneurial Journey: Creativity and Innovation, Recognizing opportunities and Generating
ideas, Feasibility analysis, Industry and Competitor analysis, developing effective business model.
Class Activity: Idea generation by students.

UNIT 111

Business Plan for New Ventures in Respective Industry: Project Identification, Market Survey,
Production plan, Operational plan, Marketing plan, Organizational plan and financial plan; writing a
business plan.

Class Activity: Students asked to finalize on their ideas and start writing business

plans UNIT IV

Institutional Support to Entrepreneurs: Need for Institutional support different Government
&Non Government institutions to support Entrepreneurs like, NSIC, SIDO, SSIB, SSIDC, SISls ,
DTICs, industrial Estates, Specialized Institutions.

UNIT V

Intellectual Property Rights: Introduction of IPR, General Provisions & Basic principles of IPR,
various perspective of IPR like Innovation & Creation, Innovators & Creators; Patents, Copyrights
and Trademarks



Learning Outcomes:
At the end of the course, students should be able to do the following:
1. Learn how to start an enterprise and design business plans those are suitable for funding

by considering all dimensions of business.
2. Understand entrepreneurial process by way of studying different cases and performing

class activities.

BOOKS RECOMMENDED:
[1]. Robert D. Hisrich, Mathew J. Manimala, Michael P Peters and Dean A. Shepherd,

“Entrepreneurship”, 9th Edition, Tata Mc-graw Hill Publishing Co.ltd.-new Delhi, 2014.
[2].Bruce R. Barringer and R. Duane Ireland, “Entreprencurship”, 4th Edition, Pearson
Publications, New Delhi, 2011.
[3].N.K. Acharya, Text book on intellectual Property Rights, Asha Law House New Delhi,
New Edition, 2001.



Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours per Credits

Week

EIR6G4 L T P L T P Total
COMPUTER 3 1 0 3 1 0 4
NETWORKS
Duration of Theory
Paper: 3 Hours

Learning Objectives: The content covers the different types of computer networks, the layered
approach of protocol stack, its advantage, and protocols of each layer.

Prerequisite(s): Fundamental knowledge of data transmission
COURSE OF CONTENTS

Unit |

Computer network — Hardware, Software, Reference model, physical layer

Network and application, categories of network-LAN, MAN, WAN, Wireless Network,
Internetwork, Reference models.— OSI, TCP/IP model and their comparison, Line configuration-
point to point, multicast ,broadcast ,Network Topology — Mesh , Star ,Tree , Bus, Ring , Hybrid
Physical Layer — Shannon’s maximum data rate of a channel, Transmission media — Guided as
Magnetic, Twisted Pair, coaxial cable, fiber optics etc., wireless as radio wave, microwave,
infrared

Unit 11
Data Link Layer
Framing techniques , Error detection-correction , Multiplexing-TDM ,FDM,WDM ; switching —
circuit , message , packet switching , Repeaters, Hubs , Bridges ,switches ,routers and gateways
;Data link protocols-- unrestricted simplex protocol, stop & wait , sliding window ,Go-back- n
,selective repeat, data link layer in internet
Unit 111
Medium Access control sublayer
Channel allocation, Multiple access protocols — ALOHA, CSMA, CSMA /CD, collision-free
protocol
Ethernet- frame format, cabling, encoding, performance, fast Ethernet, gigabit Ethernet, Broadband
and wireless LAN, Bluetooth

Unit IV

Network layer

Connectionless — connection oriented service, comparison of virtual circuit and datagram subnet,
Routing algorithms- shortest path , flooding ,distance vector , hierarchical routing , congestion
control and prevention ,Quality of service , network layer in internet- IP protocol and IP address,
IPv6, OSPF, BGP routing protocol



Unit V

Transport layer and Application layer

Elements of transport protocol, internet transport protocol-UDP / TCP protocol, performance issues-
Network performance measurement, system design for better performance

Domain name system, email, world wide web- architecture, HTTP

Learning Outcome:

After completing this course the student must demonstrate the knowledge and ability to:

. Independently understand basic computer network technology.

. Understand and explain Data Communications System and its components.

. Identify the different types of network topologies and protocols.

. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each layer.

. Identify the different types of network devices and their functions within a network

. Understand and building the skills of subnetting and routing mechanisms.

. Familiarity with the basic protocols of computer networks, and how they can be used to assist
in network design and implementation.

~NOoO Ok, WN

BOOKS RECOMMEDED

[1] Andrew S. Tannenbaum, Computer Networks, 4/E Pearson Education, 2003 ,

[2] William Stallings ,Data and Computer Communications , 8/E Prentice Hall India, 2007

[3] Behrouz A.Forouzan , Data Communications and Networking ,4/E Tata McGraw-Hill, 2000



Devi Ahilya University, Indore, India I11 Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours per Credits
Week
EIR6L4 L T P L T P Total
DESIGN WORKSHOP 0 0 1 0 0 1 1
Duration of Practical
Paper: 2Hours

DESIGN (Digital & Analog circuit)

Q.1 Design a 3 bit counter which counts in the sequence
: 001, 011, 010, 110, 111, 101, 001, ...

(@) Use clocked D flip-flops

(b) Use J-K flip-flop

Q.2 Design and Implement a 8-bit barrel shifter using 4 X 1 Multiplexers.

Q.3 Design a one-input, one-output serial 2’s complementer. The circuit accepts a string of bits
from the input and generates the 2’s complement at the output. The circuit can be reset
asynchronously to start and end the operation.

Q.4 Design a four-bit shift regﬂster with parallel load using D flip-flops. There are two control
inputs: shift and load. When shift = 1, the content of the register is shifted by one position. New
data are transferred into the register when load = 1 and shift= 0. If both

control inputs are equal to 0, the content of the register does not change.
Q.5 Design a 16-bit Magnitude comparator using IC 7485 (4-bit Magnitude comparator).

Q.6 Design a hardware stack to hold a maximum of four values, each consisting of one bit.
The stack has the following input lines:

Clock

POP

PUSH

input data

and a single output line. The output line always reports the current top of the stack.

(Recall that a stack pushes data onto the top of the stack, and pops data from the top of the stack.
In other words, last in, first out. If more than four values are pushed on, older values are
discarded.) You may use AND, OR, XOR, and NOT gates, etc; flip-flops of any kind; and/or
decoders, multiplexers, etc.



Analog Circuits

Q.1 Design a common-emitter amplifier with output impedance 10KQ and a gain of 100 using a
transistor of f=200 and a 24V power supply.

Q.2 Design a two stage RC coupled BJT amplifier to meet the following specifications.
Av > 5000, Sico < 10,F1 =20Hz, Vo=2Vo, Vcc = 15V.
Calaulate Av, Ri and Ro of designed circuit.

Q.3 Design a cascode amplifier stage using bipolar transistors to drive a load resistor of 100 Q. The
amplifier output is to be time varying signal of £600mV. The overall performance of the amplifier is
specified as:

» Operating current for cascade stage collectors = 1,2mA

* Overall gain = -30

» DC power supply +15V

Q. 4 Design the basic BJT differential amplifier to provide a differential input resistance of at and a
differential voltage gain of 100 V/V. The transistor B is specified to be at least 100. The available
positive power supply is 5V.

Q.5 Design a CMOS cascode amplifier with the following specifications:
DC gain = 2500

Gain-Bandwidth product = 100MHz.

Load capacitance = 1 pF

Q.6 Design a saw tooth generator using a 555 timer having pulse duration of 10 sec and peak
voltage of 5V.



DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

SCHEMES OF EXAMINATION FOR B.E PROGRAMME

B. E. IV YEAR ELECTRONICS & INSTRUMENTATION ENGINEERING
(CBCS) L -Lecture, T — Tutorial, P — Practical, PC-Programme core, PE-

Programme Elective, CBCS- Choice based credit system

Semester-VII
S.No | Subject code | Subject Name Type L-T-P Credits
1 EIR7C1 PROJECT PHASE-I PC 0-0-7 7
2 EIR7C2 OPERATING SYSTEM PC 3-1-0 A
3 EIR7C3 INTELLIGENT PC 3-1-1 +1(P)
INSTRUMENTATION
SYSTEM
4 EIR7C4 PROCESS PC 3-1-1 +1(P)
INSTRUMENTATION AND
CONTROL
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
5 EIR7E1 CIRCUIT DESIGN USING PE 3-1-1 +1(P)
HDL
EIR7EZ2 DATA BASE MANAGEMENT
SYSTEM
EIR7E3 ADVANCE CONTROL
SYSTEM
EIR7E4 SPEECH AND IMAGE
PROCESSING
EIR7ES DATA ACQUITION SYSTEM
6 EIR7V7 COMREHENSIVE VIVA -VII VIRTUAL 0-0-4 o
TOTAL CREDITS 30
Semester-VI111 (For Students not opting for_Internship)
S.No | Subject code | Subject Name Type L-T-P Credits
1 EIR8P2 PROJECT PHASE-II PC 0-0-7 7
2 EIR8C1 EMBEDDED SYSTEM PC 3-1-0 o
3 EIR8C2 OPTICAL PC 3-1-1 1+1(P)
INSTRUMENTATION
4 EIR8C3 INTERNET OF THINGS PC 3-1-1 1+1(P)
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
5 EIR8SE1 NETWORK SECURITY PE 3-1-1 1+1(P)
EIR8SE?2 MACHINE LEARNING
EIR8BE3 IP NETWORKS
EIR8E4 MOBILE COMPUTING
6 EIR8V8 COMPREHENSIVE VIVA VIRTUAL 0-0-4 u
TOTAL CREDITS 30




Semester-VI1II (For Students opting for Internship)

S.No | Subject code

Subject Name

Type

L-T-P

Credits

EIR8I1

INTERNSHIP

PC

0-0-20

20

*Two Elective courses

to be chosen from SVAYAM-NPTEL (Shortlisted by Departmental Committee)

3 EIR8G1 PE 3-0-0 §]
4 EIR8G2 PE 3-0-0 §]
5 EIR8VI COMPREHENSIVE VIVA VIRTUAL 0-0-4 :
TOTAL CREDITS 30

*Courses from SVAYAM- NPTEL

(JAN- APRL 2019)

1. INTRODUCTION TO PHOTONICS ( Enrollment end date: 4/2/19; Start date: 28/1/19 End date: 24/4/19)

2. CRYPTOGRAPHY AND NETWORK SECURITY ( Enrollment end date: 27/2/19; Start date: 28/1/19 End
date: 21/4/19)



Devi Ahilya University, Indore, India IV Year B.E. (Electronics
Institute of Engineering & Technology &Instrumentation Engg.)
Subject Code & Name Instructions Hours Credits
per Week
EIR7C1 L T P L T P Total
PROJECT PHASE-I 0 0 14 0 0 7 7

Learning Objective: To provide a comprehensive hands on experience to the students about the
development of a complete project starting from analysis to testing. The students can also take a
research project for innovating a new idea and its implementation.

Prerequisites: Electronics and Computer related subjects till 11 year.

COURSE CONTENTS
The major emphasis (but not limited to) shall be given on Microcontroller, Microprocessors, Analog
and Digital Electronics ,VLSI and VHDL etc these are practice oriented areas of interest. The
students shall be making the system, application or simulation packages depending upon the idea,
technology chosen and expertise available. The architectural issues shall be important while the
exposure to the technology needs to be gained by the students through thorough practice.
The students (in a batch) shall be required to be continuous interaction with the guide for the advice,
guidance and facilities periodically and show the progress. They shall also be taking a certificate in
the diary for satisfactory remarks or comments. Batch size shall be decided as per need and the
quantum of the project.
The students shall make presentation and submit an originally drafted project reports periodically and
at the end of the semester.

Learning Outcomes:

Upon completing the course, Student would be able to:
e Work in a team
e Develop small working projects through designing, analysis and testing of model
e Able to give presentation on the project developed

BOOKS RECOMMENDED:
[1] Reference books and web links of the relevant material the must be consulted as advised by the
guide.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours Credits

per Week

EIR7C2 L | T P L T P Total
OPERATING SYSTEM 3 1 0 3 1 0 4
Duration of Theory Paper:
3 Hours

Learning Objectives:

The course contents are aimed to provide:
e Students will learn how Operating System is Important for Computer System.
e To make aware of different types of Operating System and their services.

e To learn different process scheduling algorithms and synchronization techniques to achieve
better performance of a computer system.

e To know virtual memory concepts.
e To learn secondary memory management

Prerequisites: Basic knowledge of Data Structures and Computer Organization.

COURSE CONTENTS

UNIT-I

Introduction: Role of OS: Types of OS, Batch Systems; Multiprogramming; Time Sharing;
Distributed & Real time OS. Computer structure and OS: System Architecture — 1/O, Storage,
Processors; System components- OS Services, System Calls , System Programs; System Design,
Implementation and Generation.

UNIT-II

Process Management: Concepts of process: Process status, Process description, Process model.
Process Scheduling: Concepts, Scheduler organization, preemptive and non- preemptive scheduler
strategies, scheduling algorithms: FCFS, SJN, Priority Scheduling, Round Robin Scheduling,
Multiple Processor scheduling, Thread Concepts and Multiple threaded OS.

UNIT-H

Process Synchronization and Deadlock: Process Co-operation, Concepts of Inter-process
communication, Process Synchronization, Synchronization Issues, Critical Section problem, Mutual
exclusion Primitives and Algorithms, Process Synchronization with semaphores. Concepts of
Deadlock, Conditions for Deadlocks, Resource Concepts & Abstractions, Deadlock Prevention,
Avoidance and Recovery, Banker Algorithms for Deadlock Avoidance.

UNIT-1IV

Memory Management and File system: Paging, Segmentation and Contiguous memory allocation.
Virtual Memory: Demand Paging, Page replacement and Frame Allocation policies, Thrashing. File
System: Concepts, Access Method, Directory Structure, and File System Management.



UNIT-V

Disk management and other issues: Disk management: Disk Structure and Scheduling. File
systems, and operating system support for distributed systems. Protection and Security related issues.
Case studies of contemporary operating systems.

Learning Outcomes:
Upon Completing the Course, Student will able to learn:

e Understands the different services provided by Operating System at different level.
e They learn real life applications of Operating System in every field.

e Understands the use of different process scheduling algorithm and synchronization techniques
to avoid deadlock.

e They will learn different memory management techniques like paging, segmentation and
demand paging etc.

BOOKS RECOMMENDED:

[1]. Silberschatz, Galvin and Gagne, Operating System Principles, 7th Ed. Addison Wesley.

[2]. Gary Nutt, Operating Systems, 3rd Ed. Pearson Education, India

[3]. Tanenbaum, Modern Operating Systems, PHI.

[4]. W. Stalling, Operating Systems, Macmillan.

[5]. H. M. Dietel, Operating Systems, Addison Wesley Longman.

[6]. Maurice J. Bach, The design of Unix Operating system, Pearson Education, India.

[7]. Sumitabha Das, Unix Concepts & Applications: includes SCO UNIX & Linux, Tata McGraw
Hill.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours Credits

per Week

EIR7C3 L T P L T P Total
Intelligent Instrumentation 3 1 2 3 1 1 5
System
Duration of Theory Paper:
3 Hours

Learning Objectives:

To get students familiar with interfacing of computer systems with the control theory thus making it
an automatic system and to learn the Lab View programming and its application in different process
industries.

Prerequisites (if any):
Control System, Transducers & Applications, Computer networking, Communication Systems

COURSE CONTENTS
UNIT-I
Introduction: Introduction to intelligent instrumentation, Historical perspectives, Current status,
Software based instruments. Virtual Instrumentation: Introduction to graphical programming, data
flow and graphical programming techniques.
UNIT-1I
Instrumentation Standard Protocol: HART protocol, Field Bus H1, GPIB, CAN, Industrial Ethernet:
introduction, frame structure, programming, implementation, benefits, advantages and limitation.

UNIT-11

Introduction To SCADA: SCADA system, evolution, objectives, benefits and function of SCADA
system. SCADA in process control, application, SCADA function, SCADA hardware: RTU, Single
board RTU, Basic Operation, Features of SCADA, SCADA software: 1ISO model, DNP3 protocol,
IEC60870 protocol, MODBUS protocol. Power System Automation: benefits, architecture
classification, implementation, SCADA applications.

UNIT-IV

Distributed Control System: Introduction and overview, history, system architecture, system element.
Difference between Centralized and Distributed Control System, Overall tasks of DCS. Displays:
Group display, Overview display, Detail display. Local Control Units, mean time between failures,
Data Highways, Fieldbuses, Multiplexers and remote sensing terminal units, I/O hardware, Set-point
stations

UNIT-V
PC Hardware review and Instrumentation buses: structure, timing, interrupts, DMA, operation
systems, ISA, PCI, USB, PCMCIA buses. IEEE488.1 and IEEE488.2 serials, SCXI and PXI.

Learning Outcomes:

Upon Completing the Course, Student will able to:

1. Understand the concept of intelligent instrumentation

2. ldentify the optimized protocol selection according to the application area
3. Design complete automatic process control system

4. Analyze the DCS and SCADA systems In industry



BOOKS RECOMMENDED:

1. Liptak B.G, Instrument Engineers Handbook, Clinton Book Company, (1982)

2. D.Patranabis, Principles of Industrial Instrumentation, Tata McGraw Hill Publishing Company
Ltd., New Delhi, 1999.

3. SteveMackey, Edwin Wright, Practical Industrial Data Network I/e, Elsevier Publications, 2004
4. David Bailey, Edwin Wright, Practical SCADA for Industry, I/e, Elsevier Publications, 2003

5. Poppovik Bhatkar, Distributed Computer Control for Industrial Automation, Dekkar Publications.

List of Practical Assignments:
To perform the following operations using Lab View.

. Basic arithmetic operations

. Boolean operations

. Sum of ‘n’ numbers using ‘for’ loop

. Factorial of a give number using for loop

. Sum of ‘n’ natural numbers using while loop

. Factorial of a give number using while loop

. Sorting even numbers using while loop in an array
. Array maximum and minimum

. Bundle and unbundle cluster

10. Flat and stacked sequence

11. Application using formula node

12. Median filter

13. Discrete cosine transform

14. Convolution of two signals

15. Windowing technique

16. Instrumentation of an amplifier to acquire an ECG signal
17. Acquire, analyse and present an eeg using virtual
Instrumentation.

OOoOoONO WU PM~WNEBE



Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Credits

Hours per Week

EIR7C4 L T P L T P Total
Process Instrumentation & | 3 1 2 3 1 1 5
control
Duration of Theory Paper:
3 Hours

Learning Objectives:

The course aims to provide students with the knowledge about behaviour of industrial processes,
builds the concepts related to operation and control of dynamic processes, and learns various
strategies of processes control. Learn theoretical and practical aspects for the design and operation of
process control systems.

Prerequisites (if any):
Control System, Sensor & Transducers

Course of Contents

UNIT-I: Introduction to process control

Obijectives of Control, Process Characteristics: Process Equation, degrees of freedom, process and
control lag, dead time, load disturbance and its effect on processes, analog control, digital control,
Self regulating processes, final control elements, valves and actuators, their various characteristics,
piping and instrumentation diagram,

UNIT-I1: Control modes
Basic Control action, two position, multi-position, floating Control modes, Continuous controller
modes: Proportional, integral, derivative, composite controller modes-1, P-D, P-I-D, comparisons of
these control actions, design of various kinds of analog controllers, Parameters Adjustment,
Controller tuning methods,

UNIT-I11: Controllers- other modes

Modelling of simple systems-gas liquid and thermal systems, Concept of resistance and capacitance,
Nozzle-flapper system, Pneumatic relays and amplifiers, Hydraulic systems, realization of various
kinds of controllers for hydraulic and pneumatic applications.

UNIT-1V: Discrete state process control
Discrete state Control, Discrete state variables, Event sequence description, ladder diagram, relay
sequencer, Programmable logic controller- Architecture, operation and programming

UNIT-V: Case studies

Cascade control, ratio control, feed-forward control, selective Control, Split range Control

Boiler Control: Combustion Control, Oxygen/CO trimming, Feedwater Control, Furnace Control,
Steam temp. Control, Distillation column control

Recommended books:



o wbhdE

D.P. Eckman “Automatic Process control” Wiley Publication.

Patranabies “Principles of Process control” Tata Mc Graw Hill Pub, (2006)

P. Harriott “Process control” McGraw-Hill: New York, 1964

Curtis Johnson “Process control Instrumentation Technology” Prentice Hall, New Delhi (2005)
B.G. Liptak “Hand Book of Process control” Taylor & Francis Ltd

Shinskey, “Process Control systems: Application, Design & Tuning” 4™ Edition, McGraw Hill,
Singapore (1996)

Learning Outcomes:
Upon Completing the Course, Student will able to:

1.

2.

3.

Nogohrwd e

Understand the basic principles, terminologies, mathematical analysis and block diagrams
related to the industrial processes.

Comprehend the use of various components, instrumentation and strategies for controlling and
fine tuning the process.

Develop skills for the efficient design of process control loops for process engineering plants.

List of Experiments
Study, design and fine tuning of a pressure based control loop.
Study, design and fine tuning of the flow based control loop.
Study the ratio control system for the mixing of two fluid.
Study cascade control based strategy for the control of liquid flow in a closed channel.
Design and development of advanced PC based multi process control system.
Study and implementation of various control strategies using temperature control system
Study of a PID controller.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours Credits

per Week

EIR7E1 L T P L T P Total
CIRCUIT DESIGN USING| 3 1 2 3 1 1 5
HDL
Duration of Theory Paper:
3 Hours

Learning Objective:To enable the students to translate a functional system description into
appropriate digital blocks coded in VHDL.Perform synthesis, place, and route of a digital design
into a target FPGA.

Prerequisite:Digital Design, C language.

COURSE CONTENTS

Unit I Introduction to VLSI and HDLHistory of IC Design, IC Technology, Moore’s Law, IC
Design Constraints, Feature Size, VLSI Family, Programmable Logic Devices, Designing with
Programmable Logic- Design Entry, Simulation, Synthesis, Implementation, Device Programming,
EDA Tools, IP Cores, Gjeski’s Y Chart.

Digital system design process, Hardware simulation, Levels of abstraction, VHDL requirements,
Elements of VHDL Top down design, VHDL basic language Elements, VHDL operators, Timing,
Concurrency, Objects and classes.

Unit Il Behavioural Modelling

Signal assignments ,Concurrent and sequential assignments., Entity Declaration, Architecture Body,
Behavioural Modelling, Process statement, Loop control statements, Multiple Processes, Delay
Models, Signal Drivers.

Unit 11l Dataflow and Structural Modelling Techniques:Data flow Modelling, Concurrent
Assignment statements, Block statements, Structural Modelling, Component declaration and
Instantiation, Generate statements.

Unit IV Advance Topics in VHDL

Generics and Configuration, Subprogram, Overloading, Packages and Libraries, Design Libraries,
Attributes.

Unit vV Design for Synthesis

Language directed view of synthesis, Inference from CSA statements, Inference from within Process,
Inference using Signals v/s variables, Latch v/s Flip Flop Inference, Wait statements, Synthesis Hints,
Synthesis for dataflow and structural models.



Learning Outcomes:

At the end of the course, the students would be:
e Able to design digital systems through HDL language
e Simulation, synthesis and implementation of HDL code
e Implementation of code on FPGA/CPLD

BOOKS RECOMMENDED:
[1].J. Bhasker, VHDL Primer, 3/e, Addison Wesley, 1999.
[2].Sudhakar Yalamanchili, Introductory VHDL-From Simulation to Synthesis, Pearson Education,

3/e Indian  Reprint.
[3].Douglas Perry, VHDL, 3/e Edition, McGraw Hill 2001.

[4].Peter.J.Ashenden, The Designer's Guide to VHDL-AMS,

[5].Charles.H.Roth, Digital system Design using VHDL, Thompson Publishers, 2/e Edition, 2007.
[6].Ben Cohen, VHDL-Coding style and Methodologies, Kluwer academic Publishers, 1995.
[7].Volnei. A.Pedroni, Circuit Design with VHDL, MIT Press Cambridge, 2004.

List of Practical Assignments:
VHDL Programming using Xilinx ISE

Note: For Q1 to Q5 use behavioral modeling. For Q6 to Q7 use data flow modeling and for Q8
to Q10 use structural modeling.

Q.1 Write a VHDL code for a Full Adder.

Q.2 Write a VHDL code for 8X1 Multiplexer using if-elseif statement, case statement and nested if
statement and compare their delay and area.

Q.3 Write a VHDL code for a 3X8 decoder using case statement.

Q.4 Write a VHDL code for a J-K flip-flop triggered at falling edge of clock pulse. Also include clear
and reset pins synchronized with clock pulse.

Q.5 Write VHDL code for a synchronous 3-bit binary up-down counter. Include a selection line for
selecting the mode of counting upwards or downwards.

Q.6 Design a combinational circuit with three inputs X, y, and z and three outputs A,B and C. when
the binary input is 0,1,2, or 3 the binary output is one greater than the input otherwise the binary
output is one less than the input.

Q.7 Write a VHDL code for a 3-bit binary code to 3-bit gray code conversion.

Q.8 Design a 4-bit ripple counter using T-Flip flop as basic component.

Q.9 Design a 4-bit Magnitude comparator using 1-bit Magnitude comparator as basic entity.

Q.10 Design a circuit of a 3-bit parity generator and the circuit of a 4-bit parity checker using an odd
parity bit.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Instrumentation)
Subject Code & Name Instructions Hours Credits

per Week

EIR7E3 L T P L T P Total
SPEECH AND IMAGE 3 1 2 3 1 1 5
PROCESSING
Duration of Theory Paper:
3 Hours

Learning Objectives: Student will learn the basic principles and tools used to process speech,
images and videos, and how to apply them in solving practical problems of commercial and scientific
interests.

Prerequisites: Signals and systems, Digital signal processing

COURSE CONTENTS

UNIT I- Digital Speech Processing

The Fundamentals of Digital Speech Processing. A Review of Discrete -Time Signal & Systems , the
Z-transform, the DFT, Fundamental of Digital Filters, FIR system, IIR Systems. Time—Domain
Methods for Speech Processing. Time-Dependent Processing of speech, short -time energy and
Average Magnitude, Short time Average Zero-Crossing Rate. Digital Representation of speech
Waveform Sampling speech signals, statistical model, Instantaneous quantization, Instantaneous
companding, quantization for optimum SNR, Adaptive quantization, Feed-forward Feedback
adaptions.

UNIT Il- Linear Predictive Coding of Speech

Block diagram of Simplified Model for Speech Production. Basic Principles of Linear Predictive
Analysis-The Auto Correlation Method. The Prediction Error Signal. Digital Speech Processing for
Man-Machine Communication by voice. Speaker Recognition Systems-Speaker verification and
Speaker Identification Systems

UNIT I11-Digital Image

Different stages of Image processing & Analysis Scheme. Components of Image Processing system,
Multiprocessor Interconnections. A review of various Mathematical Transforms. Image Formation:
Geometric Model, Photometric Model. Image Digitization: A review of Sampling and quantization
processes. A digital image.

UNIT IV- Image Processing

Image Enhancement: Contrast Intensification, Smoothing, Image sharpening. Restoration: Minimum
Mean -Square Error Restoration by Homomorphic Filtering. Image Compression: Schematic
diagram of Data Compression Procedure, Lossless compression—coding. Multivalued Image
Processing, Multispectral Image Processing, Processing of colour images

UNIT V- Case study on Speech and Image Processing



Learning Outcomes:
Upon Completing the Course, Student will able to:
e learn the theory behind fundamental processing tasks including image/video enhancement,
recovery, and compression.
e learn how to perform these key processing tasks in practice using state-of-the-art techniques
and tools like optimization toolboxes to statistical techniques.

BOOKS RECOMMENDED:

[1].Milan Sonya, Vaclav Hlavac & Roger Boyle, “Image Processing Analysis and Machine Vision”,
Vikas Publishing House

[2].A.K. Jain, “Digital Image Processing”, Pearson Education

[3].Chanda, B. & Majumder, D. D, “Digital Image Processing & Analysis” , Prentice Hall (India)

List of Practical Assignments:
Practical based on Texas Instruments DSP Processor kit, it’s interfacing with different peripherals
and communication to other systems.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &
Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits
Week
EIR8P2 L T P L T P Total
PROJECT PHASE-II 0 0 14 0 0 7 7

Learning Objective: To provide a comprehensive hands on experience to the students about the
development of a complete project starting from analysis to testing. The students can also take a
research project for innovating a new idea and its implementation.

Prerequisites: Electronics and Computer related subjects till 111 year.

COURSE CONTENTS
The major emphasis (but not limited to) shall be given on Microcontroller, Microprocessors, Analog
and Digital Electronics/Communication ,VLSI and VHDL etc these are practice oriented areas of
interest. The students shall be making the system, application or simulation packages depending
upon the idea, technology chosen and expertise available. The architectural issues shall be important
while the exposure to the technology needs to be gained by the students through thorough practice.
The students (in a batch) shall be required to be continuous interaction with the guide for the advice,
guidance and facilities periodically and show the progress. They shall also be taking a certificate in
the diary for satisfactory remarks or comments. Batch size shall be decided as per need and the
quantum of the project.
The students shall make presentation and submit an originally drafted project reports periodically
and at the end of the semester.

Learning Outcomes:

Upon completing the course, Student would be able to:
e Work in a team
e Develop small working projects through designing, analysis and testing of model
e Able to give presentation on the project developed

BOOKS RECOMMENDED:

[1] Reference books and web links of the relevant material the must be consulted as advised by the
guide.



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week

EIR8C1 L T P L T P Total
EMBEDDED SYSTEM 3 1 0 3 1 0 4
Duration of Theory
Paper: 3 Hours

Learning Objective:
e The goal of the course is to teach the concepts C Language and object oriented
programming, PIC architecture and peripheral interfacing.
e To read and understand the C and C++ programming, PIC microcontroller architecture and
programming and RTOS.

e The course focuses on how to write program and peripheral interfacing of PIC
microcontroller and develop the applications.

Prerequisite: Knowledge of C language, Computer architecture and Microcontroller.

COURSE CONTENTS

UNIT | -Introduction to Embedded systems: Embedded systems, processor embedded into a
system, embedded hardware units and devices in a system, embedded software in a system,
examples of embedded systems, embedded SOC and use of VLSI circuit design technology,
Complex systems design and processors, Design process in embedded system, formalization of
system design, design process and design examples, classification of embedded systems, skills
required for an embedded system designer.

UNIT II- Microcontrollers: PIC 16 Series family overview, an architecture overview of the
16F84A, Status register, 16F84A memory, Some issues of timing, Power-up and Reset, PIC
16F84A parallel ports, 16F84A clock oscillator, 16F84A operating conditions, 16F84A interrupt
structure.

UNIT Ill-Larger systems and the PIC 16F873A:The main idea —the PIC 16F87XA, The
16F873A block diagram and CPU, 16F873A memory and memory maps, 16F873A interrupts,
16F873A oscillator, reset and power supply, 16F873A parallel ports.

UNIT IV-RTOS: Basic design using RTOS, Micro/OS-1I and VVxworks, windows CE, OSEK, real-
time Linux functions,

UNIT V- Case study: Digital camera hardware and software architecture, embedded systems in
automobile, embedded system for a smart card, mobile phone software for key inputs.

Learning Outcome:

After learning the course the students should be able to
e Understand the fundamentals of embedded systems
e Understanding of C and basics of C Understand the OOP concepts of classes,
objects, methods,
e constructors, destructors in C++
e Understand the microcontroller architecture (PIC)



e Understand and able to write the assemble language program.
e Understand and able to write the I/O and timers/counter programming

BOOKS RECOMMENDED:

[1].Embedded Systems Architecture Programming and Design by Raj Kamal, 1 edition, Tata
MCGraw-Hill.

[2]. Designing Embedded Systems with PIC Microcontroller s: principles and applications by Tim
Wilmshurst, Elsevier.

[3].Embedded Systems Design by Steve Heath, Il edition, Newnes publications

[4].Embedded Systems Architecture: A Comprehensive Guide for Engineers and

[5]. Programmers by Tammy Noergaard, Elsevier



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits
Week
EIR8C2 L T P L T P Total
OPTICAL 3 1 2 3 1 1 5

INSTRUMENTATION
Duration of Theory
Paper: 3 Hours

Learning Objectives: To understand fundamentals of optical communication system, its
various elements, and optical networking

Prerequisites: Basic knowledge of electromagnetic theory

COURSE CONTENTS

UNIT-I

Introduction to optical fiber communication system, Advantages of optical fiber communication
over conventional electrical communication, review of optical fiber fundamentals, ray theory
transmission, electromagnetic mode theory for optical propagation in optical waveguides, Types of
optical fibers: step index fibers, graded index fibers, single mode fibers etc., cut off wavelength
UNIT-II
Transmission characteristics: fiber attenuation, absorption and scattering losses, fiber bend loss, fiber
dispersion, intermodal and intra-modal dispersion, overall fiber dispersion, dispersion shifted fibers,
dispersion flattened fibers, non-zero-dispersion shifted fibers, polarization maintaining fibers.
UNIT-1I
Optical sources: Lasers and LEDs: basic concepts, injection laser, characteristics, temperature
dependence, dynamic response, noise, reliability, Optical detection principle, absorption, quantum
efficiency, responsivity, large wavelength cut off, pin photodiode, avalanche photodiode, receiver:
basic concepts and types of noise.

UNIT-IV
Optical networks: Basic principles and components, couplers, isolators, circulators, multiplexers:
gratings, Fabry perot filters, multilayer dielectrics, Mach-Zehnder interferometer, Acousto-optic
tunable filters, Optical amplifiers-Semiconductor optical amplifiers, Erbium doped fiber amplifiers,
wavelength converters, optical switches, optical add-drop multiplexers

UNIT-V
Optical networks: architecture, Synchronous optical network/ synchronous digital hierarchy-
elements, multiplexing, layers, frame structure, WDM network architectures, broadcast and select
networks, wavelength routed networks, routing and wavelength assignment (RWA), access
networks, Optical OFDM, Flexible optical networks

Learning Outcomes:

Upon completing the course, students will be well versed with the fundamental concepts of optical
instrumentation, and will be able to contribute to the current and upcoming advances in the
technology.



BOOKS RECOMMENDED:

[1] John M Senior, Optical fiber Communication: Principles and Practice, Pearson Education -2006

[2] Gerd Keiser, Optical fiber communication, Fifth Edition McGraw Hill Education (India), 2013

[3] Rajiv Ramaswami and Kumar N. Sivarajan, “Optical Networks : A Practical Perspective”,
Harcourt Asia Pte Ltd., Second Edition 2004.

[4] C. Siva Ram Moorthy and Mohan Gurusamy, “WDM Optical Networks : Concept, Design and
Algorithms”, Prentice Hall of India, Ist Edition, 2002

List of Practical Assignments:
1) To set-up a fiber optic analog link

2) To set up a fiber optical digital link
3) To obtain intensity modulation of an analog signal, transmit it over a fiber cable and
demodulate it at the receiver and to get back original signal
4) To obtain intensity modulation of a digital signal, transmit it over a fiber cable and
demodulate it at the receiver and to get back original signal
5) To study the frequency modulation in case of fiber optic communication system.
6) To undertake the pulse width modulation in case of fiber optic communication system.
7) To determine the propagation losses in case of optical fiber communication system.
8) To evaluate bending losses in case of optical fiber communication system.
9) To determine the numerical aperture of an optical fiber
10) To study the characteristics of frequency modulation in case of fiber optic
communication system.
11) To plot the electrical to optical conversion characteristics



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week

EIR8C3 L T P L T P Total
INTERNET OF THINGS 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objective:

Assess the genesis and impact of 10T applications, architectures in real world.
Illustrate diverse methods of deploying smart objects and connect them to network.
Compare different Application protocols for IoT.

Infer the role of Data Analytics and Security in 10T.

Identify sensor technologies for sensing real world entities and understand the role of loT
in various domains of Industry.

Prerequisite: Computer Network, C Language

COURSE CONTENTS

Unit |

0T Introduction, Genesis of 10T, 10T and Digitization, 10T Impact, Convergence of IT and IoT, 10T
Challenges, 10T Network Architecture and Design, Drivers Behind New Network Architectures,
Comparing 10T Architectures, A Simplified 10T Architecture, The Core 10T Functional Stack, 10T
Data Management and Compute Stack.

Unit 11
Smart Objects: The “Things” in IoT, Sensors, Actuators, and Smart Objects, Sensor Networks,
Connecting Smart Objects, Communications Criteria, loT Access Technologies.

Unit 111

IP as the IoT Network Layer, The Business Case for IP, The need for Optimization, Optimizing IP
for 1oT, Profiles and Compliances, Application Protocols for 10T, The Transport Layer, 10T
Application Transport Methods.

Unit IV

Data and Analytics for 10T, An Introduction to Data Analytics for 10T, Machine Learning, Big Data
Analytics Tools and Technology, Edge Streaming Analytics, Network Analytics, Securing lIoT, A
Brief History of 1oT Security, Common Challenges in loT Security, Formal Risk Analysis
Structures: OCTAVE and FAIR, The Phased Application of Security in an Operational
Environment



Unit Vv

IoT Physical Devices and Endpoints - Building iot with Arduino: Arduino — Interfaces - Arduino
IDE — Programming , RaspberryPi: Introduction to RaspberryPi, About the RaspberryPi Board:
Hardware Layout, Operating Systems on RaspberryPi, Configuring RaspberryPi, Programming
RaspberryPi with Python, Wireless Temperature Monitoring System Temperature Sensor,
Connecting Raspberry Pi via SSH, Accessing Temperature from sensors, Remote access to
RaspberryPi, Smart and Connected Cities, An loT Strategy for Smarter Cities, Smart City 10T
Architecture, Smart City Security Architecture, Smart City Use-Case Examples.

Learning Outcomes:
At the end of the course, the students would be:

e Interpret the impact and challenges posed by I0T networks leading to new architectural
models.

e Compare and contrast the deployment of smart objects and the technologies to connect them
to network.

e Appraise the role of loT protocols for efficient network communication.

e Elaborate the need for Data Analytics and Security in 10T.

e lllustrate different sensor technologies for sensing real world entities and identify the
applications of 10T in Industry.

BOOKS RECOMMENDED:

[1].David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton, Jerome Henry,"loT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things”,
1 st Edition, Pearson Education

[2]. Srinivasa K G, “Internet of Things”, CENGAGE Leaning India, 2017.

[3]. Vijay Madisetti and Arshdeep Bahga, “Internet of Things (A Hands-on-Approach)”, 1 st Edition,
VPT, 2014.

[4]. Raj Kamal, “Internet of Things: Architecture and Design Principles”, 1st Edition, McGraw
Hill Education, 2017.

List of Practical Assignments:
1. To study the architecture of application board of Raspberry Pi.

2. To demonstration the OS (Debian) for RPi in a SD card preparation, configuration of
Raspberry Pi during first booting and use of remote SSH like putty

To demonstrate the basic linux commands on Raspberry pi.

To create a database & Store the value in Raspberry Pi.

To install Android on Raspberry Pi.

To Setup R Pi first time without using screen, mouse, keyboard.

To interface ADC at GPIOs of Raspberry Pi for measuring analog voltage.

No o k~ow



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week

EIRSE1 L T P L T P Total
NETWORK SECURITY 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:
e To understand the fundamentals of Cryptography.

e To acquire knowledge on standard algorithms used to provide confidentiality, integrity
and authenticity.

e To understand the various key distribution and management schemes.

e To understand how to deploy encryption techniques to secure data in transit across
data networks

e To design security applications in the field of Information technology
Prerequisite: Computer Network

COURSE CONTENTS

Unit |
An overview of network system & OSI model, concept of security- approaches and principles ,
attacks, cryptography technique, encryption & decryption, substitution & transport technique,
symmetric & asymmetric cryptography,
Unit 1l
An overview of symmetric key cryptography algorithm types and modes, data encryption standard
(DES), Advanced encryption standard(AES)-criteria, transformation , International data encryption
algorithm (IDEA).
Unit 111
Asymmetric key cryptography, RSA cryptosystem-, Digital signature -process ,service &scheme,
Knapsack algorithm, EIGamal algorithm, public key exchange, attacks on RSA, attacks on digital
signature.
Unit IV
Digital certificates ,private key management, public key cryptography standards, XML ,PKI &
security,, internet security protocols, SSL,TSL,SHTTP, secure electronic Transaction, email,
security, security in 3G, GSM,IEEE802.11,
Unit VvV
User authentication mechanism, Biometric authentication, Kerberos, Password, Authentication
tokens, IP security overview & policy, Firewall characteristic, VPN, Malicious software, Intruder,
Email security.
Books Recommended:
[1]. Williams Stallings; Cryptography & Network Security; 3 Edition, Pearson

Education.Pearson Education, 2006.
[2]. Atul kahate ; Cryptography & Network Security, Third edition ,McGraw hill education
[3]. Behrouz A. Forouzan, Cryptography & Network Security, Tata McGraw hill, 2007.

[4]. Matt Bishop ,“Computer Security art and science ”, Second Edition, Pearson Education, 2002.



Learning Outcomes:

At the end of this course, students will be able to:
e Implement basic security algorithms required by any computing system.
e Analyze the vulnerabilities in any computing system and hence be able to design a security
solution.
e Analyze the possible security attacks in complex real time systems and their effective
countermeasures.
¢ Identify the security issues in the network and resolve it.

e Evaluate security mechanisms using rigorous approaches, including theoretical
derivation, modeling, and simulations.

e Formulate research problems in the computer security field.

List of Practical Assignments:

1) Design and implementation of a simple client/server model and running application using
sockets and TCP/IP.

2) To make students aware of the insecurity of default passwords, printed passwords and
password transmitted in plain text.

3) To teach student how to use SSH for secure file transfer or for accessing local computer using
port forwarding technique.

4) Comparison between Telnet and SSH for Secure Connection



Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week

EIR8SE2 L T P L T P Total
MACHINE LEARNING 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives: The field of machine learning is concerned with the question of how to
build computer programs able to construct new knowledge or to improve already possessed
knowledge by using input information. The goal of this course is to introduce the theoretical
foundations of machine learning, to provide practical experience of applying machine learning
techniques and to investigate new problems where machine learning techniques can do better

Prerequisites: Basic knowledge of a programming language and Basic knowledge of
probabilities and statistics is required.

COURSE CONTENTS

Unit-1 Introduction:

Definition, Applications of machine learning, Importance of machine learning, Aspects of
developing a learning system: training data and test data, Issues in machine learning, Types of
learning: supervised, unsupervised and Reinforcement learning, Concept learning, General-to-
specific ordering of hypotheses. VVersion spaces and the candidate elimination algorithm.

Unit-11 Supervised Learning:

Classification and Regression learning methods, Decision Tree Learning: Representing concepts as
decision trees, 1D3 algorithm. Picking the best splitting attribute, searching for simple trees and
computational complexity. Regression and function approximation, linear regression and best fit,
Order of polynomial, Polynomial regression, Cross validation.

Unit-111 Unsupervised Learning:

Introduction to unsupervised learning -Clustering -Classification of clustering algorithms,
Computational Learning theory, PAC Learning, VC dimension. Artificial Neural Networks
Learning: Neural Network Representation, Perceptron, Backpropagation algorithm.

Unit-1V Language Learning:

Classification problems in language: word-sense disambiguation, Formal Language learning,
introduction to Hidden Markov models (HMM's).

Support Vector Machines: Maximum margin linear separators. Quadratic programming solution to
finding maximum margin separators..

Unit-V Genetic Algorithms (GAs):




Motivation, Representing Hypotheses, Genetic operators, fitness Function and Selection, Working
of Genetic Algorithm, Evolutionary Programming and Genetic Programming, Case studies of
Machine Learning data sets .

Learning Outcomes:
Upon Completing the Course, students will have knowledge of various machine learning
techniques useful for solving the real world problems.

BOOKS RECOMMENDED:

[1]. Tom Mitchell, Machine Learning, McGraw-Hill, 1997.

[2] Richard O. Duda, Peter E. Hart & David G. Stork, Pattern Classification, Wiley & Sons, 2001.
[3] Ethem Alpaydin, Introduction to Machine Learning, MIT Press, 2004.

[4] David E. Goldberg, Genetic Algorithms in Search, Optimization and Machine Learning,
Kluwer Academic Publishers, Boston, MA, 1989.

[5] Zbigniew Michalewicz, Genetic Algorithms + Data Structures = Evolution Programs,
Springer, 1999.

List of Practical Assignments:
List of Assignment in Machine Learning Lab:
1) Problem based on different machine Learning algorithm

2) Works on different machine learning Tools
3) Case Study on different data sets
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Duration of Theory
Paper: 3 Hours

Subject Code & Name Instructions Hours per Credits

Week
EIR8G1 L T P L T P Total
Introduction To Photonics 3 0 0 3 0 0 3

The Above Course EIR8GL1 Introduction to photonics is as per the course available at

MOOC/SWAYAM Course - |
Applications

They will be offered in self study/ MOOCS mode for students who have opted for
internship and went at other institutions/organization.




Devi Ahilya University, Indore, India IV Year B.E. (Electronics &

Institute of Engineering & Technology Instrumentation Engg.)
Subject Code & Name Instructions Hours per Credits

Week
EIR8G2 L T P L T P Total
Cryptography &Network
Security 3 0 0 3 0 0 3

Duration of Theory
Paper: 3 Hours

The Above Course EIR8GL1 Introduction to photonics is as per the course available at

MOOC/SWAYAM Course - |
Applications

They will be offered in self study/ MOOCS mode for students who have opted for
internship and went at other institutions/organization.
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(Computer Engineering, Information Technology and Civil Engineering*)

DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

CBCS SCHEMES OF EXAMINATION FOR BE | PROGRAMME

(Subject to Revision)

B. E. | YEAR (Common to all branches)

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMRI1C1 Applied Mathematics-I 3-1-0 PC1

2 ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3 MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6 SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM | 26 actual + 4 Virtual

credits

SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 | Applied Mathematics-II 3-1-0 PC1

2 APR2C?2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

" Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.




DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

CBCS SCHEMES OF EXAMINATION FOR BE | PROGRAMME

(Subject to Revision)

B. E. | YEAR (Common to all branches)

(Mechanical Engineering, Electronics & Telecommunication Engineering and
Electronics & Instrumentation Engineering*)

SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 | Applied Mathematics-I1 3-1-0 PC1

2 APR2C?2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMRI1C1 Applied Mathematics-I 3-1-0 PC1

2 ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3 MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6 SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM | 26 actual + 4 Virtual

credits

" Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.




Semester 1



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions

Hours per Credits

Week
AMRI1C1: L T P L T P Total
Applied Mathematics-I 3 1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

Course Objectives: To introduce the mathematical concepts of calculus for solving engineering problems that
shall be used in various branches of engineering.
Prerequisite(s): Nil

COURSE OF CONTENTS

UNIT-I

Differential Calculus: Review of Successive differentiation, Leibnitz theorem and problems;
Expansion of functions by Taylor’s and Maclaurin’s Theorem; Asymptotes; Curvature in
Cartesian and Polar Coordinates; Envelopes; Evolutes and Involutes.

UNIT-II

Advanced Differential Calculus: Function of Several Variables; Partial Differentiation;
Approximations and errors; Jacobians; Taylor’s Series of Two Variables; Maxima and Minima
of Function of Two and More Variables; Lagrange’s Method of Undetermined Multipliers.

UNIT-111

Integral Calculus: Beta and Gamma functions; detailed study of tracing of curves-Cartesian,
polar and parametric curves; Area; Length of Curve; Volume; Surface of Revolution; Theorems
of Pappus and Guldin and problems.

UNIT-1V
Advanced Integral Calculus: Multiple integrals: Double and Triple Integration; Change of Order
of Integration; Area; Volume; Centre of Gravity; Moment of Inertia.

UNIT-V
Vector Calculus: Differentiation of a Vector; Gradient; Divergence; Curl; Integration of a
Vector Function; Gauss’s, Green’s and Stoke’s Theorems.

BOOKS RECOMMENDED

[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Pu lishers, 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8 edition, John Willy and sons
Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company
Ltd., New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill
Publishing Co. Ltd., 6/e, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.

[6] E Mendelson, G J Hademenos, F Ayres, Schaum's Easy Outline: Calculus, McGraw-Hill,
2000.

[7] R C Wrede, M Spiegel, Schaum's Outline of Advanced Calculus, 2/e, McGraw-Hill, 2002.




Devi Ahilya University, Indore, India BE -1 Year (Common to all branches)

Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits
Hours per Week
ACRI1C2: L T P L T P Total
Applied Chemistry & 3 1 2 3 1 1 5

Environmental Science

Duration of Theory Paper:
3 Hours

Objectives: This course is designed with two objectives: first to learn chemistry of various engineering materials, their
properties, testing, structure-property relationship and their applications in various technologies. Secondly to aware with
various environmental issues and pollution and control studies in modern society.

Prerequisite: Nil

COURSE OF CONTENTS

UNIT-1 WATER AND ITS APPLICATIONS

Sources, impurities, applications, Hardness- its expression and determination; Boiler troubles and
their causes; Industrial water requirement, Treatment of water for industrial purpose; De-ionization
of water; Analysis of water; Water quality parameters, Numerical problems on water analysis and
water treatment processes.

UNIT-11 ENGINEERING MATERIALS AND TESTING

Introduction, classification and requirement of engineering materials. Material testings.

Polymers: Chemistry of polymer materials and their diversification; Types of polymerization and
their brief account; Examples of polymers.

Cement, Glass and Refractories: Different types, composition, properties and uses.

UNIT-111 LUBRICANTS

Introduction, Principle and functions of  lubrication, Types of lubricants, Properties, tests and
applications of solid, semi-solid and liquid lubricants; Synthetic lubricants and lubricating
emulsions.

UNIT-1V INSTRUMENTAL TECHNIQUES IN MATERIAL CHARACTERIZATION
Classification, Lamberts and Beers Law; Introduction, Principle and applications of Colorimetry, IR,
UV-Vis, NMR and Mass spectroscopy; Chromatographic Techniques and applications, Numerical
Problems on spectroscopic techniques.

UNIT-V ENVIRONMENTAL SCIENCE

Components of Environment and their interactions, Natural resources, Ecosystem, Impacts of
development of environment, Environment protection act, EIA, Sustainable development.

Pollution and its types, Description, effects and control measures of Air, Water, Land and Noise
pollution, Chemical toxicology, Global warming, Depletion of ozone layer, Acid rains,
Eutrophication, Rain water harvesting, Pollution case studies.

BOOKS RECOMMENDED:

[1] Jain & Jain, Engineering Chemistry, Dhanpat Rai Publications, 2007.

[2] S.S. Dara, A Text Book of Engineering Chemistry, S. Chand & Company, 2007.

[3] B.Joseph, Environmental Studies, Tata McGraw Hill.

[4] A.K. De, Environmental Chemistry, New Age International, 1996.

[5] Shashi Chawala, A Text Book of Engineering Chemistry, Dhanpat Rai Publications, 2006.



Devi Ahilya University, Indore, India BE-1 Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
MER1Ca3: L T P L T P Total
Elements of Mechanical 3 1 2 3 1 1 5
Engineering
Duration of Theory Paper:
3 Hours

Course Obijectives: To understand the basic fundamentals of Mechanical Engineering in light of thermal engineering
and production engineering and to provide an insight about the basic thermal and production processes, materials,
components and applications.

Prerequisites: Nil.

COURSE OF CONTENTS

UNIT I

Thermodynamics and energy, Temperature and Zeroth law of thermodynamics, Systems and control
volume, Properties of a system, Energy transfer by heat and work, First law of thermodynamics,
Energy analysis of closed systems, Internal energy and enthalpy of ideal gases, Energy analysis of
steady flow systems, Analysis of some steady flow engineering devices, Relevant review problems.

UNIT 11

Properties of pure substance, p-v and T-s diagram for a pure substance, Mollier diagram for a pure
substance, Quality or dryness fraction, Steam tables, Methods for measurement of steam quality,
Relevant review problems.

UNIT I

Basic considerations in the analysis of power cycles, Air standard assumptions, Overview of
reciprocating engines, Thermodynamic analysis of Otto cycle: Ideal cycle for spark ignition
engines, Thermodynamic analysis of Diesel cycle: Ideal cycle for compression ignition engines,
Comparison of Otto and Diesel cycles, Effect of Specific Heat and Dissociation on the performance
of the cycles, Relevant review problems.

UNIT IV

Metal Casting: Classification and overview of metal casting processes: sand casting, expandable
mould casting and permanent mould casting; Patterns, cores and moulding; Elements of gating
systems; Heating, pouring and solidification; Casting quality: cleaning, finishing and defects.

UNIT V

Welding and Machining: Fundamentals of welding and overview of welding processes: Oxy-
Acetylene gas welding, Arc welding: TIG, MIG, SAW etc., Resistance welding; Soldering &
Brazing; weld quality and defects; Fundamentals of metal machining and introduction to turning
and related operations; Constructional features of lathe, Geometry of single point cutting tool and
cutting tool materials.

BOOKS RECOMMENDED:

[1] Nag P K, Engineering Thermodynamics, The McGraw-Hill Companies, Fourth Edition.

[2] P N Rao, Manufacturing Technology, Vol. I and VVol.2 Tata I\r/]IcGraw Hill, 4t Edition, 2014.

[3] Hajra & Chaudhary, Work Shop Technology, Vol. 1 & 2, 12" Edition, Media Promoters & Pub, 2007.

[4] Cengel Y A, Boles M A, Thermodynamics-An Engineering Approach, The McGraw-Hill Companies,
Fifth Edition.

[5] Mikell P. Groover, Fundamentals of Modern manufacturing, 3" Edition, John Wiley and Sons.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
ETR1C4: L T P L T P Total
Basic Electronics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Course Objectives: To introduce the basic concepts of electronics along with the understanding of
working fundamental circuit devises such as diode, transistors and opamp.
Prerequisite(s): nil

COURSE OF CONTENTS

UNIT I

Discrete electronic devices: Diode, zener diode, BJT (Bipolar junction transistor), LED, photodiode
phototransistor, varactor; characteristic and operation (qualitative description and quantitative
behaviour with black box approach)

UNIT Il
Diode circuits; clipper, clamper circuits, DC power supply: rectifier-half wave, full wave (center
tapped, bridge), zener regulated power supply, regulation (with regulator IC-LM317)

UNIT I

BJT characteristics; BJT biasing; CE-biasing circuits: operating point; h-parameter model of
transistor; large/small signal models (concept);large/small signal models of CE-BJT amplifier,
Design of amplifier; Differential amplifier (using BJT).

UNIT IV

Operational amplifier: basic model; virtual ground concept; inverting amplifier; non-inverting
amplifier; integrator; differentiator; Schmitt trigger; astable multivibrator, Simple active filters: low
pass, high pass, bandpass, notch filter

UNIT V

Basic feedback theory; +ve and -ve feedback; concept of stability; oscillator, Waveform generator
using op-amp schimitt trigger for Square wave, triangular wave Wien bridge oscillator for
sinuisoidal waveform

BOOKS RECOMMENDED:

[1] Ralph J.Smith, R.C.Dorf circuits, devices and systems, john Wiley, 1992.

[2] R.L.Boylestad, L. Nashelsky, Electronic devices, and circuit theory, Prentice Hall, 2002.

[3] A.S. Sedra, K.C. Smith, Microelectrinic circuits, Oxfort University Press, 1998

[4] R.A. Gayakwad, OP-amps and linear integrated circuits, Prentice Hall of India.

[5] Millman, Grabel, Microelectronics, Mc-Graw-Hill.

[6] De Carlo, and Lin, Linear circuit analysis, Oxford Univesity Press, 2001 (second edition).

[7] Hayt, Kammerly and Durbin, Engineering Circuit Analysis, Tata McGraw Hill, sixth  edition.




Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
SSR1S1: L T P L T P Total
Technical English 3 1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

Course Objectives: To develop the English/communication skills in terms of reading, writing and understanding of
engineering terms with the improved technical English and to be able to express the technical ideas.
Prerequisite(s): Nil

COURSE OF CONTENTS

UNIT I

Basic of technical communication: Meaning of technical communication; process of communication;
Forms of communication: Verbal and Non-verbal; technology-enabled communication; Barriers to
communication; Essentials of effective communication; Types of communication; Defining
audiences for technical communication; Aspects of communication: Global, Ethical and Legal.

UNIT Il

Professional correspondence: Qualities of professional correspondence: Goodwill techniques; Types
of correspondence: Letters, Memos, E-mails; Business Letters: Elements of a Letters, Basic Letter
Formats; Types of Business Letters: Positive Letters, Negative Letters, Inquiry Letters, Sales Letters,
Complain and Adjustment Letters. Memos: Meaning and Format of Memos. Writing job application
letters & Designing Resumes; Meeting and Minutes.

UNIT 111

Technical Writing: Meaning & Concept of Technical Writing: Process of Technical Writing: Forms
of Technical Writing: Technical Description, Summaries, Instructions & User Manuals: Technical
Reports: Meaning and Essentials of Good Report Writing: Classification of Reports; Report
Formats: Formal and Informal; Common Informal Technical Reports: Progress Reports, Lab
Reports, Feasibility reports, Problem Solving Reports.

UNIT IV
Reading Comprehension; Precis Writing; Expansion of an idea; Dialogue Writing; Paragraph
Writing (Related to Technical Communication).

UNIT V

Foreign Words & Phrases; Antonyms and Synonyms; Transitional Words and Phrases; Articles, Use
of Prepositions, Modal Verbs, Connectives, Relative Clauses, Noun/Nominal Compounds:
Correction of Sentences and Homophones; Punctuation, Abbreviations, Capitalization and Number
Usage; Use of Technical Words and Jargons.

BOOKS RECOMMENDED:

[1] A. Esenberg, A Beginner’s Guide to Technical Communication, McGraw-Hills.

[2] A.J. Rutherford, Basic Communication Skills for Technology, Pearson Education Asia.

[3] C.L.Bovee,J. V. Thill & B Schatzman, Business Communication Today, 7/e, Pearson Education, 2002.
[4] R. V. Lesikar, J. D. Perrit, Jr., & ME Flately, Lesikar’s Basic Business Communication.

[5] R. C. Sharma and K. Mohan, Business Correspondence and Report Writing, Tata McGraw-Hill, 2002.




Semester 2



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
AMR2C1: L T P L T P Total
Applied Mathematics-11 3 1 - 3 1 - 4
Duration of Theory Paper: 3
Hours

Course Objectives: To introduce the mathematical concepts of Matrix Algebra, Probability, and
Differential Equation for solving engineering problems that shall be used in various branches of
engineering.
Prerequisite(s): Nil

COURSE OF CONTENTS
UNIT-I

Matrix Algebra: Review of Matrices; Elementary Operations on Rows and Columns; Normal Form;
Linear Dependence; Rank; Application of Rank Theory in Solving System of Linear Equations;
Linear Transformation; Orthogonal, Unitary and Hermitian Matrices; Characteristic Equation;
Eigen- Values and Eigen-Vectors; Caley-Hamilton Theorem; Quadratic and Linear forms.

UNIT-11

First Order Ordinary Differential Equation: Exact Differential Equation; Equations Solvable for x, y
and p; Clairaut’s Form; Application to Simple Problems.

Higher Order Ordinary Differential Equation: Linear Differential Equations with Constant &
Variable Coefficients; Method of Variation of Parameters, Simultaneous Differential Equations;
Application to Simple Problems.

UNIT-I11I

First Order Partial Differential Equations: Formation of Partial Differential Equations; Partial
Differential Equations of First Order and First Degree i.e. Pp + Qq =R.

th
Higher Order Partial Differential Equations: Linear Homogenous Partial Differential equations of n
order with constant coefficients; method of Separation of variables; their Simple applications.

UNIT-1V

Probability and Statistics: Conditional Probability, Baye’s Theorem; Binomial, Poisson and
Normal distributions and their Mean and Variance, Methods of least squares and curve fitting,
Correlation and Regression Analysis.

UNIT-V

Theory of Equations: Polynomial equations, relation between root and coefficients, symmetric
functions of roots, cube roots of unity, Cardon’s method for solution of cubic equations.

Fuzzy sets: Membership function, definition, Operations on Fuzzy sets, Properties of Fuzzy sets.

BOOKS RECOMMENDED:

[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Publlshers 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8 edition, John Willy and sons
Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company Ltd.,
New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill
Publishing Co. Ltd., 6/e, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.

[6] Zafar Ahsan, Differential Equation and their Applications, Prentice Hall of India Pvt. Ltd., New
Delhi, 2004.

[7] S.C.Gupta and V.K.Kapoor, Fundamentals of Mathematical statistics, Sultan Chand & Sons.,
2000.




[8] Freund John E, Mathematical Statistics, PHI, N.D., 7th Ed., 2010.

[9] G.J.Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications, PHI, New Delhi, 2005.

[10] H.J. Zimmerman, Fuzzy Set Theory and its Applications, Allied Publishers, 1996.

[11] Timothy J. Ross, Fuzzy Logic with Engineering Applications, 3rd Edition, John Wiley & Sons, Inc.,
2010.



Devi Ahilya University, Indore, India BE - | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
APR2C2: L T P L T P Total
Applied Physics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Course Objectives: To introduce the fundamental concepts of physics that are useful in solving problems of engineering
especially for semiconductors, optics, electromagnetism and quantum mechanics.
Prerequisite(s): nil

COURSE OF CONTENTS
UNIT-I
Optics-I: Interference of Light Waves: Thin film, Newton’s Ring experiment, Michelson
interferometer; Diffraction of Light Waves: Fresnel’s & Fraunhoffer diffraction, Zone plate, Single
slit experiment, diffraction by double slit, Diffraction at Circular aperture, Plane transmission
Grating.

UNIT-II

Optics-11: Polarization of Light Waves, Double refraction, Nicol Prism, Half Wave & Quarter Wave
plates, Circularly & elliptically polarized light, Polarimeter; LASER: Stimulated & spontaneous
emission, Population Inversion, Optical Resonator, Einstein’s coefficients, He-Ne Laser, Coz Laser,
Semiconductor Laser; Optical Fiber: types of Fibers (material, refractive index, mode), Acceptance
angle, Numerical aperture, V-Number, Propagation of Light through Fibers, Applications.

UNIT-I11

Crystal Structure and Semiconductors: Symmetry & properties of Simple crystal structure, Miller’s
Indices, Interplanar spacing, production and properties of x-ray, Bragg’s law; Semiconductors:
Band theory of Semiconductors, Intrinsic & extrinsic semiconductors, Fermi level , pn junction
diode, LED, Zener diode, npn & pnp Transistors.

UNIT-1V

Electromagnetism: Continuity equation for Charge & Current, Inconsistency of Ampere’s law for
time varying field, Concept of Displacement current, Maxwell’s equations; Wave equations for E &
H, Propagation of one dimensional electromagnetic waves in dielectric medium, Energy density in
electromagnetic field: Poynting Vector.

UNIT-V

Quantum Physics: Plank’s law, Compton’s effect, Concept of Matter Waves, Devison & Germer’s
experiment, Phase velocity & Group velocity, Heisenberg’s Uncertainty Principle; Schrodinger ‘s
Wave Equation, Interpretation of Wave function ¥, Time dependent & Time Independent
equations, Schrodinger’s Wave equation for a free particle in a box.

BOOKS RECOMMENDED:

[1] R K Gaur & S L Gupta, Engineering Physics, Dhanpat Rai & Sons, 2006

[2] H.K. Malik & A.K.Singh, Engineering Physics, Tata McGraw Hill, 2011

[3] N. Gupta & S.K. Tiwary , A Text Book of Engineering Physics, Dhanpat Rai & Co. 2009.
[4] W. T. Silfast, Laser Fundamentals Cambr. Un. Press, 1996,

[5] D Halliday & R Resnick, Physics Vol-I1, Wiley Eastern, 1993

[6] H White, Modern Physics: Van Nostrand; 15/e.

[7] D P Khandelwal, Optics and Atomic Physics.

[8] R Feyaman,Feyaman Lectures on Physics, /e, Narosa Publication, 1998.

[9] S.O. Pillai, Solid State Physics, New Age International Publication, 2010.



[10] R.S. Sedha, A Text Book of Applied Electronic, S. Chand & company Lmt. 2005.
[11] R.P. Goyal, Unified Physics-11,,and 111 Shivlal Agrawal & Co. ,1994.



Devi Ahilya University, Indore, India BE I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
MER2C3: L T P L T P Total
Engineering Drawing 2 1 4 2 1 2 5
Duration of Theory Paper: 3
Hours

Course Objectives: To understand the concepts of imagining, envisioning and visualizing the objects & machine parts
and drawing them with the instruments & tools.

Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT-I

Introduction, need & Classification of Engineering Drawings, Drawing Instruments and their uses,
Indian Standards for Drawing, Drawing Sheet Layout, Various conventions used in drawing,
Technical Lettering, Dimensioning, Basic Geometrical Constructions. Engineering Scales &
Engineering Curves

UNIT - 11
Orthographic Projections, Isometric Projections, Oblique Projections, Perspective Projections &
Missing Views.

UNIT -
Projection of Points, Straight Lines and Plane Surfaces.

UNIT - IV
Projection of Solids, Section of Solids and Development of Surfaces.

UNIT -V
Interpenetration of Solids / Intersection of Surfaces, Introduction to Computer Aided Drawings,
Drawing of Machine elements like Riveted Joints, Screw fasteners and Welded Joints.

BOOKS RECOMMENDED:

[1] Bhatt N D, Engineering Drawing, Charoter Publishing House, Anand, Gujrat Agrawal B, and Agrawal C
M, Engineering Drawing, Tata McGraw-Hill Publishing Company Limited.

[2] French T E, Vierck C J, Foster R J, Engineering. Drawing and Graphic Technology Mc Graw-Hill
International, Singapore, Low Price Edition.

[3] Luzadder W J, Duff J M, Fundamentals of Engineering Drawing, Prentice- Hall India, New Delhi.

[4] Dhananjay A Jolhe, Engineering drawing, Tata McGraw Hill.

[5] Shah M B and Rana B C, Engineering Drawing, Pearson Education, New Delhi.




Devi Ahilya University, Indore, India BE - | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
EIR2C4: L T P L T P Total
Electrical Engineering 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Course Objectives: To understand the concepts and practical ideas of AC/DC circuits, Electromagnetic
Circuits, Transformers and Electric Machines those are basic to all the engineering streams.
Prerequisite(s): nil

COURSE OF CONTENTS

UNIT-I

AC circuits: Generation of EMF, Phasor Quantities, RMS, Average, Form Factor, Peak Factor
Etc, Phasor Diagrams; Single Phase AC Circuits: R, L, C And Combinations, Resonance, Q-
Factor, Bandwidth; Three Phase AC Circuits: Generation, EMF, Phase Sequence, Analysis of
Star and Delta Connections, and Power Measurement In Single Phase& Three Phase Circuit.

UNIT-I1I

Circuit analysis tools: Kirchoff’s laws, Analysis of DC and AC circuits, Thevenin’s theorem,
Norton’s theorem, Max power transfer theorem, Superposition theorem, and Source
transformation .

UNIT-I11I

Magnetic Circuits: Electromagnetism, Magnetic flux, Magnetic flux density, Intensity of
magnetization, B-H curves, hysteresis and eddy current losses, Magnetic circuit calculations,
laws of Electro-magnetic induction, Magnetic induction, Lifting power of an electromagnet.

UNIT-IV

Transformer: Construction, principle, ideal transformer, EMF equations, Analysis of transformer
on no load and load conditions, Equivalent resistance and reactance, voltage regulations,
transformer losses Transformer testing, transformer efficiency, Types of transformer, Cooling
methods, Auto transformer.

UNIT-V

Rotating electric Machines: Construction, working principles, EMF equations, Characteristics,
Torque equations of DC machines (generators & motors), 3-phase synchronous and induction
motor, single phase induction motor.

BOOKS RECOMMENDED:

[1] V Del Toro, Electrical Engineering Fundamentals, 2/e, PHI, 2000.

[2] D P Kothari, I J Nagrath, Basic Electrical Engineering, 2/e, Tata McGraw Hill, 2002 (Fifth Reprint
2003).

[3] A Sudhakar, Network Theory, 2/e, Tata McGraw Hill, 2004

[4] P S Bimbhara, Electrical Machinery, 7/e, Khanna Publishers, New Delhi, 2006.



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
COR2C5: L T P L T P Total
Computer Programming in C++ 3 1 2 3 1 1 5
Duration of Theory Paper: 3
Hours

Course Objectives: To provide introduction to problem solving with computers using a modern language C++, Perform
object oriented programming and to demonstrate relevance of object oriented programming in developing solutions to
engineering problems demonstrating usage of data abstraction, encapsulation, and inheritance, To learn exception
handling techniques.

Prerequisites: Nil.

COURSE OF CONTENTS

UNIT-I

Introduction to flowcharts and problem solving. Types of programming languages, Programming
with C++:- C++ Data Types:-auto, bool, int, char, float, double, void. Variables and Constants,
Operators, Arithmetic and Logical Expressions, Assignment Statements and Type Casting. Control
structures- Iteration statements, Jump Statements and Selective statements. Common C++ Header
files, Generation of Random numbers in C++.

UNIT-11

Functions: Introduction - Call by Value and Call by Reference — return values — recursion — Arrays -
Introduction to Arrays - Initialization of Array - Multi dimensional Arrays - passing arrays to
functions — Strings - Arrays of Strings - Standard Library String Functions.

Structures: Structure elements, Nested Structures, Array of Structures, Array within structures and
passing structures to functions.

Unit- 11

Pointers:-Declaration and Initialization of Pointers, Dynamic Memory allocation/deallocation
operators:-new and delete. Pointers and Arrays:-Array of Pointers, Pointer to an array, Function
returning a pointer, Reference variables and use of alias. Invoking functions by passing pointers.
Files — Introduction — File Structure - File handling functions - File Types - Error Handling.

UNIT-IV

Object Oriented Programming Paradigm - Basic Concepts of OOP - Benefits of OOP. Class and
object fundamentals and various visibility modes in class, Object as function arguments-pass by
value and pass by reference. Constructor:-Special Characteristics, Declaration and Definition of a
Constructor, Default Constructor, Overloaded Constructor, Copy Constructor and Constructor with
default arguments.

Function Overloading:-Need and restrictions of overloaded functions, Steps involved in finding the
best match, Default arguments versus overloading.

Destructor:- Special Characteristics, Declaration and Definition of a Destructor. Friend function and
its characteristics and friend class.

UNIT-V

Introduction to Operator overloading - Rules for Operator overloading — overloading of binary
and unary operators - Introduction to inheritance — Types of inheritance - Abstract Classes - new
Operator and delete Operator - Pointers to Objects — this Pointer - Virtual Functions - Pure Virtual
Functions - Introduction to Class Templates - Function Templates - Member Function Templates -
Basics of Exception Handling - Types of exceptions - Exception Handling Mechanism - Throwing
and Catching Mechanism - Rethrowing an Exception - Specifying Exceptions.



BOOKS RECOMMENDED:

[1] Coohoon and Davidson, C++ Program Design: An introduction to Programming and Object-
Oriented Design (3rd edition), Tata McGraw Hill, New Delhi, 2003.

[2] Herbert Schildt, the Complete Reference, Tata McGraw Hill.

[3] E Balagurusamy, Object Oriented Programming with C++, McGraw Hill Education.

[4] Ravichandran, Programming With C++, Tata McGraw Hill.

[5] Dromey G, How to solve it by Computer, Prentice Halll — 1978.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions .
Credits

Hours per Week
SSR2S2: L T P L T P Total
Humanities 2 - - 2 - - 2
Duration of Theory Paper:
3 Hours

Course Obijectives: To learn the human values and ethical values that are essential for an Engineer to practice in
the day to day life during the field work while working with the society.
Prerequisite(s): nil

COURSE OF CONTENTS

UNIT-I

Man and society- Theories of man and society, Methodological individualism, structuralism,
Society and its features- Social Institutions; Social Stratification and Change; Contemporary
Indian Philosophy-its characteristics andCross-cultural Issues.

UNIT-II

Human Behavior: Biological Bases of Behavior, Methods for understanding human
psychophysiology, Working of brain, Psychobiology of learning, memory, emotions and
personality, = Temperament and  personality:  trait  structure and  persistence,
Extraversion/sociability, — Aggression-hostility/agreeableness,  Philosophy of Mind &
Cognition.Concepts of good life — quality of life and subjective well-being; happiness, life
satisfaction, and positive affect.

UNIT-I

Perspectives on Knowledge, Science and Technology, Technological Shaping of Society and
Social Shaping of Technology and its Human roots, Role of Humanities in Engineering:
Professionalism in Engineering; Professional Engineering Bodies.

UNIT-1V

Governance and Engineers: Political parties; Types & Forms of Governance; Utilitarianism;
capitalism, socialism and communism; Marxist and neo-Marxist thoughts; democracy in public
and private spheres.

UNIT-V

Engineering and Corporate Social responsibility- Ecology and Natural Resources, Role of
corporations in the society, Morals, Values, Consciousness, Experience: Basic codes of Ethics;
Engineering Ethics, Evolution of CSR, Strategic CSR, Role of stakeholders in CSR, Consumer
awareness towards CSR,CSR as competitive advantage, the Global Competitiveness Index (GCI)
& Sustainability , Issues in CSR- organizational, economic & social.

BOOKS RECOMMENDED:

[1] D J Kemper, Introduction to Engineering Profession, 2/e, Suanders Publication, 1998.

[2] A S Chauhan, A Text Book of Social Science Jain Brothers 9/e, 2008.

[3] R C Agrawal, Principle of Political Science.

[4] NPTEL

[5] W.B. Werther & D. Chandler, Strategic Corporate Social Responsibility, Thousand Oaks, 2011.
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B. E. Il YEAR ELECTRONICS & TELECOMMUNICATION ENGINEERING
(CBCS) L- Lecture, T —Tutorial, P — Practical, PC-Programme Core, GE-

Generic Elective, CBCS- Choice based credit Scheme

Semester-111
S.No [ Subject code [ Subject Name Type L-T-P Credits
1 ATR3C1 APPLIED MATHEMATICS-1Il [PC 3-1-0 i
2 ETR3C2 DIGITAL ELECTRONICS PC 3-1-1 4+1(P)
3 ETR3C3 DATA STRUCTURE PC 3-1-1 4+1(P)
4 ETR3C4 NETWORK ANALYSIS PC 3-1-1 4+1(P)
5 ETR3G1 ELCTRONIC DEVICES AND [GE 3-1-0 A
FABRICATION
6 ETR3L1 ELECTRONIC WORKSHOP-I 0-0-1 1(P)
7 STR3S3 EFFECTIVE P-0-0 Y
COMMUNICATION SKILL
8 ETR3V3 COMREHENSIVE VIVA -llI VIRTUAL 0-0-4 A
TOTAL CREDITS 30
Semester-1V
S.No [ Subject code [ Subject Name Type L-T-P Credits
1 ETR4C1L COMPUTER PC 3-1-0 a
ORGANIZATION AND
ARCHITECTURE
2 ETR4C2 ELECTRICAL AND PC 3-1-1 4+1(P)
ELECTRONIC
MEASUREMENT
3 ETR4C3 ANALOG ELECTRONICS PC 3-1-1 4+1(P)
4 ETR4C4 ANALOG COMMUNICATION [PC 3-1-1 4+1(P)
5 ETR4G2 SIGNALS AND SYSTEMS GE 3-1-0 Y
6 ETR4L2 ELECTRONIC WORKSHOP-II 0-0-1 1(P)
7 STR4S4 ENGINEERING ECONOMICS P-0-0 D
8 ETR4V4 COMREHENSIVE VIVA -IV  VIRTUAL 0-0-4 Y
TOTAL CREDITS 30
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ATR3C1 L T P L T P Total
APPLIED 3 1 0 3 1 0 4
MATHEMATICS-I11I
Duration of Theory
Paper: 3 Hours

Learning Objectives:

* To develop an understanding of the underlying mathematics as a preparation for a
specialist study of applications areas like electromagnetic and electrostatic field theory,
control theory, communication and signal processing, power transmission, design of
discrete times ystems, circuit analysis etc.

* Numerical approach enables solution of a complex problem with a great number of very
simple operations. It is useful to find the solution with use of computers making
calculation easy and fast.

Prerequisites:

Basic knowledge of algebra of complex numbers, determinants, matrices, differentiation and
integration of functions and probability theory.

COURSE CONTENTS
Unit-1

Function of Complex variables: Analytic functions, Cauchy’s integral theorem and integral
formulae, Taylor’s and Laurent’ series, Residue theorem, Solution of integrals.

Unit-11

Random variables, density function, stochastic process, autocorrelation, Markov chain, Multi-
step in Markov chain. Basic concepts of reliability, failure laws, components in series and in
parallel, Redundancy.

Unit-111

Interpolation: Finite difference operators, Newton’s and Stirling’s interpolation, Numerical

differentiation, Numerical integration using Trapezoidal, Simpson’s 13" , Simpson’s 3/8t and
Weddle’s rule.
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Unit-1V

Numerical solutions of algebraic and transcendental equations-Bisection method, Regula-Falsi
method, Newton-Raphson method. Solution of system of linear algebraic equation-Iterative
methods: Gauss-Seidel and Gauss-Jacobi’s iterative methods.

Numerical Solutions of differential equations - single and multi-step methods.
Unit-V

Fourier series, sine and cosine series, change of intervals, continuous-time and discrete-time
Fourier series, Fourier Integral.

Learning Outcomes:
Upon completing the course, students will be able to:
* Apply the concept of complex analysis, Fourier analysis and stochastic process in various
subjects of engineering like electromagnetic and electrostatic field theory, control theory,
signal processing, and power transmission.

+ Learn that many problems were analytical methods seems to fail like solving highly
nonlinear equation.

BOOKS RECOMMENDED:

[1]. B.S.Grewal, “Engineering Mathematics”, Khanna Publishers, 42/e, 2015.

[2]. Erwin. Kreyszig, “Advanced Engineering Mathematics”, 8t edition, John Willy and sons
Publications, 1999.

[3]. Gupta P.P. & Malik G.S., “Calculus of Finite Differences and Numerical Analysis”, Krishna
Prakashan Mandir, Meerut, 21/e, 2006.

[4]. Kasana O|HS “Complex Variables: Theory and Applications”, Prentice-Hall of India Pvt.
Ltd, 2™ edition, 2005.

[5].T. Veerarajan, “Probability, Statistics and Random Processes”, Tata McGraw - Hill
Education, 2002,

[6].K. S. Trivedi, “Probability and Statistics with Reliability, Queuing, and Computer Science
Applications”, John Wiley & Sons, 2006.

[7].G. Paria, “Statistics and Stochastic Processes Part 11, Scholar’s Publication, Indore.

[8].A.R. Vasishtha and R.K. Gupta, “Integral Transforms”, Krishna Prakashan Media Ltd,
Meerut, India, 2000.

[9]. Murray R. Spiegel, “Schaum’s Outline of Fourier Analysis”, McGraw-Hill, New York,
2004.
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR3C2 L T P L T P Total
DIGITAL 3 1 1 3 1 1 5
ELECTRONICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

» Provide student the knowledge of different number systems and conversion among them.
» Familiarize students with different logic families and characteristics of Digital ICs

* Familiarize students with different Combinational ICs.

» Develop skills to design various Combinational circuits

» Familiarize students with different Counter ICs

» Develop skills to design various Sequential circuits

» Develop ability to implement digital circuits in various practical applications.

Prerequisites:

Knowledge of Transistor, Diodes, Switching property, Boolean algebra.

COURSE CONTENTS
Unit —I
Foundation: Number system, Arithmetic operations using 1's,2's complement, various codes,
Review of basic gates, universal gate application, Logic Families: - RTL, DTL, TTL &MOS,
CMOS families for NOR/NAND gate, characteristics of Digital 1C's- speed of operation, power
dissipation, Fan-in, Fan-out, Noise margin, Current and VVoltage parameters

Unit-11

Combinational Circuits: Boolean laws & algebra , Sum Of Product & Product Of Sum
expression, K-Map and Tabular method of minimization, Combinational devices like
Multiplexer, Demultiplexer, Decoders, Encoders, Tri -state Devices

Unit-111

Combinational & Sequential Circuits: Combinational circuit design for Adder, Subtractor,
Comparator, Multiplier , various Code converters

Latches and Flip-Flop- SR, D, T, JK, Master-slave , Flip- Flop conversions.

Unit-1V
Counter and Registers: Synchronous counter, Asynchronous counter, Up-Down Counter, Shift




Institute of Engineering & Technology, Devi Ahilya University, Indore, (M.P.),
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Registers -serial in parallel out, serial in serial out, parallel in serial out, parallel in parallel out,
Universal Shift Register

Unit-V

Digital to Analog Conversion Technique as Binary Weighted DAC, R-2R Ladder, DAC808 IC
Analog to Digital Conversions as Flash type, Counter type, Successive Approximations type A/D
converter, Specifications of A/D converters, ADC 804 and 808 IC, Schmitt trigger, Monostable
& Astable Multivibrator using IC555.

Learning Outcomes:
Upon completing the course, students will be able to:

* Understand driving capacity of a gate and voltage-current parameters.
* Implement digital circuit for arithmetic operations.

* Implement digital circuit with optimized hardware.

» Design and Analyse any combinational digital circuit

» Design and Analyse any sequential circuit

» Using analog to digital and digital to analog IC's for data conversion.
» Design circuit to generate clock and pulses of desired frequency.

BOOKS RECOMMENDED:

[1] Mano M. Morris, “Digital Design”, 3rd edition, Pearson Education 2006.

[2] William H.Gothmann,”Digital Electronics: An Introduction to Theory and Practice, Eastern
Economy Edition , Prentice-Hall of India Private Limited,NewDelhi.,2001

[3] William 1. Fletcher, “An Engineering Approach to Digital Design”, Pearson Education

[4] S Salivahan,S Arivazhagan "Digital Circuit and Design" Vikas Publication ,2013

List of Practical Assignments:
During the learning of course, students need to do assignments:

1. To implement various gates using universal NAND/NOR ICs.

2. To Design and Implement various combinational circuits using gate ICs.

To Design and Implement various combinational circuits using Mux, D-Mux, Encoder,
Decoder ICs.

To learn and analyze different Flip-Flops.

To Design and Implement various sequential circuits using Flip-Flop.

To learn and analyse Counter IC's.

To Design and Implement various sequential circuits.

To Design and Implement circuit to generate clock waveform of desired frequency using
IC555.

9. Learn to use ADC and DAC IC's for data conversion.

w
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR3C3 L T P L T P Total
DATA STRUCTURE 3 1 1 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:
» To provide the knowledge of basic data structures and their implementations.
» To understand importance of data structures in context of writing efficient programs.
» To develop skills to apply appropriate data structures in problem solving.

Prerequisites:

Computer Programming knowledge, C Language

COURSE CONTENTS
UNIT-I
Arrays and List: Array: Definition, Representation, Address Calculation; Searching: Linear
search, Binary search; Sorting: Bubble sort, Insertion sort, Selection sort, Radix sort, Shell sort;
List: Introduction, Implementation as Linked list, Circular linked List, Doubly linked list,
Applications of linked list.

Unit-11

Stacks: Definition, Representations: static and dynamic, Implementation of stack, Applications
of stack: Polish notation representation and conversion, Tower of Honoi problem,
Implementation of recursion, Quick sort and Merge sort.

Unit-111

Queues and Hashing: Definition, Representations, Static and dynamic, Circular Queue, Double
ended Queue, Priority Queue, Implementation of Priority Queue using Heap data structure, Heap
Sort, applications of queues. Hash Structures: Representation, Search and Implementation and
other issues.

Unit-1vV

Trees: Definition, Basic terminology, Binary tree, Complete Binary Tree, representations: Static
and dynamic, Traversal techniques in binary tree, Heap tree, Binary Search tree, AVL tree, M-
way search trees, B-tree & its variations.
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Unit-V
Graphs: Definition, Basic terminology, Graph Types, Representations: static, dynamic;
Implementations, Searching in graphs, Shortest path in graphs, Applications.

Learning Outcomes:
Upon Completing the Course, Student will be able to:

» Learn the basic types for data structure, implementation and application.

* Know the strength and weakness of different data structures.

» Use the appropriate data structure in context of solution of given problem.
» Develop programming skills which require to solve given problem.

BOOKS RECOMMENDED:

[1] E. Horowitz & Sahni,” Fundamental Data Structure”, Galgotia Book Source, 1983.
[2] A. Tannenbaum, “Data Structure Using C”, Pearson Education, 2003.

[3] Kruse, “Data Structure and Programming Design”, Prentice Hall, 1987.

[4] N. Wirth, “Algorithms +Data Structure = Program”, Prentice Hall onf dIndia, 1979.

[5] Goodrich & Tamassia, “Data Structures and Algorithms in C++”, 2~ Edition, John
Wiley & Sons, 2011.

List of Practical Assignments:
During the learning of course, students need to carry out folowing assignments:

Implementation of searching and sorting techniques.

Implementation of list using array and linked list.

Implementation of push and pop operation on stack

Implementation of polish notation and its conversion

Write a program to solve the problems using iteration/recursion

Program for recursion removal using stack

Program for insertion /deletion operation on various queues & implementation of priority

queue for process scheduling

8. Program for storing data as tree structure and implementation of various traversal
techniques

9. Program for storing data as graph structure and implementation of various traversal
techniques

10. Program for finding shortest path in graph.

NoakswnE
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR3C4 L T P L T P Total
NETWORK ANALYSIS 3 1 1 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:
» To learn techniques of solving circuits involving different active and passive elements.
* To analyze the behavior of the circuit’s response in time domain.
* To analyze the behavior of the circuit’s response in frequency domain.
» To understand the significance of network functions.

Prerequisites: Basic course in Electrical Engineering.

COURSE CONTENTS
UNIT-I

Circuit fundamental and tools of analyzing Network: Elements, Sources, their characteristics,
source transformations, Kirchhoff’s law, node and loop analysis, D-Y transformation, Network
Theorems: Superposition, Reciprocity, Thevenin’s, Norton’s , Millman and Maximum Power
Transfer Theorem, Coupled circuits, Graph Theory

UNIT-1I
Time domain analysis of circuits: Transient and steady state analysis of first order and second
order systems, initial and final conditions in networks, Solution of I, Il and Higher order

differential equation

UNIT-I11I

Two Port Networks: Various network parameters, two port parameters — z-parameter, y-
parameter, transmission parameter and hybrid parameter, relationships, Interconnection of two-
two port networks, terminated two port network.

UNIT-IV

Laplace Transform and Fourier analysis: Basic theorems for Laplace transform, solution of
circuit problems using Laplace transform, Waveform synthesis, Theorem in transform domain,
Fourier analysis of complex waves, symmetries, introduction to Fourier transform.
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UNIT-V

Network Synthesis: Network functions, significance of poles and zeros, Physical realizability
condition, Hurwitz test, Synthesis of one port network, properties of LC immitance, foster
realization of LC circuits, ladder development and Causer forms, properties of RC immitance
and synthesis of RC circuits.

Learning Outcomes:
Upon Completing the Course, Student will be able to:

» Understand the behavior of different circuits and their response using various circuit
analysis tools and theorems

* Understand the analysis in time domain and frequency domain.

* Understand basic concepts regarding the system definition mathematically and associated
network function.

» Understand the concept of Network synthesis.

BOOKS RECOMMENDED:

[1] M.E.Van Valkenburg, “Network Analysis”, 3/e, Pearson Education.

[2] Franklin F.Kuo, “Network Analysis and Synthesis”, 2/e, John Wiley & Sons, 2003

[3] Donald Scott, “An Introduction to Circuit Analysis: A System Approaches, Electrical
Engineering Series”, McGraw-Hill International Editions. 1987

[4] T.S.K.V. Iyer, “Theory and Problem in Circuit Analysis”, TMH Outline Series, Tata
McGraw-Hill Publishing Company Ltd, New Delhi. 2000

[5] Gyanendra K.Mithal & Ravi Mithal, “Network Analysis including Transmission Line”, 14/e,
Khanna Publishers, New Delhi., 2001

List of Practical Assignments:
During the learning of course, students need to do following assignments:

Introduction to various components used in circuit analysis laboratory.
Experimental verification of Kirchoff’s voltage law and Kirchoff’s current law.
Experimental verification of Thevenin’s theorem.

Experimental verification of Nortan’s theorem.

Experimental verification of Superposition theorem.

Experimental verification of Maximum Power transfer theorem.

Experimental verification of Reciprocity theorem.

Calculation of z-parameters for a two port network.

Calculation of y-parameters for a two port network.

10. Calculation of ABCD-parameters for a two port network.

11. Experimental verification for series and parallel interconnection of a two port network.
12. Transient response analysis of a first order and second order circuit.

13. Experimental verification for Fourier series.

CoNoOR~ WM E
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR3G1 L T P L T P Total
ELECTRONIC 3 1 0 3 1 0 4
DEVICES AND
FABRICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:

» To familiarize the student with the principle of operation, analysis and design of
Junction diode, Transistors and BJT amplifier circuits

* To understand the basic fabrication steps of semiconductor device manufacturing.

» To study basic principle of filter circuits.

Prerequisites:

Basic Electronics

COURSE CONTENTS
Unit |

Foundation: The Semiconductor in Equilibrium: Statistical Mechanics, Charge Carriers in
Semiconductor, Dopant Atoms and Energy Levels, The Extrinsic Semiconductor, Statistic of
Donors and Accepters, Charge Neutrality, Position of Fermi Energy Level.

Unit I

Carrier Transport Phenomena: Carrier Drift, Drift Current Density, Mobility Effect,
Conductivity, Velocity Saturation, Diffusion Current Density, Total current density, Carrier
Generation and Recombination, Quasi Fermi Level, Excess Carrier Life time.

Unit 111

PN Junction: Basic Structure of PN Junction, PN Junction under Zero Bias, Built in Potential
barriers, Electric Field, Space Charge Width, PN Junction Under Forward and reverse Bias,
minority and majority carrier distribution, Space charge width and electric field in forward and
reverse bias, Junction Capacitances, one sided Junctions, Junction breakdowns. PN Junction
Current, Small Signal Model of PN Junction.
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Unit IV

The Bipolar transistor: Bipolar principal of operation, the modes of operation, Minority carrier
distribution, Low frequency Common Base Current Gain, nonideal effects, equivalent circuit
models, Frequency Limitations, Current voltage characteristics, BJT as an Amplifier, Small
Signal Operation and Models.

Unit VvV

Single Crystal Structure, Defects in silicon structure, specification of silicon wafer, Crystal
growth, CZ method, Oxidation, Diffusion, lon Implantation, Metallization, Lithography, Process
steps for PN Junction Diode, BJT fabrication.

Learning Outcomes:
Upon Completing the Course, Student will be able to:

» Acquire Knowledge and understanding of Electronics Devices and its operation.
* Apply acquired knowledge in designing state of art circuits.
» Able to know the manufacturing steps for Electronics devices

BOOKS RECOMMENDED:

[1].Donald Neamen and Dhrubes Biswas, “Semiconductor Physics and Devices”, Mc graw Hill
Education, 4e.

[2]. Gouranga Bose, “IC Fabrication Technology”, Mc Graw Hill Education, Edition 2014.

[3]. Adel S Sedra and Kenneth C. Smith, “Microelectronics Circuits Theory and Application”,
Oxford, Edition Sixth.
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Devi Ahilya University, Indore, India

Institute of Engineering & Technology

Il Year B.E. (Electronics and
Telecommunication Engg.)

Subject Code & Name Instructions Hours per Credits

Week
ETR3L1 L T P P Total
ELECTRONIC 0 0 1 1 1
WORKSHOP-I

Duration of Theory
Paper:

Learning Objectives:

This course gives the basic introduction of electronic hardware systems and provides hands-on
training with familiarization, identification, testing, assembling, dismantling, fabrication and
repairing such systems by making use of the various tools and instruments available in the

Electronics Workshop.

Prerequisites:

None

List Experiments

COURSE CONTENTS

Familiarization/Identification of electronic components with specification: Functionality, type,
size, colour coding, package, symbol, cost etc. Active, Passive, Electrical, Electronic, Electro-
mechanical, Wires, Cables, Connectors, Fuses, Switches, Relays, Crystals, Displays,

Fasteners, Heat sink etc.

Drawing of electronic circuit diagrams using BIS/IEEE symbols and introduction to EDA
tools, Interpretation of data sheets of discrete components and ICs, Estimation and costing.
Familiarization/Application of testing instruments and commonly used tools : Multimeter,
Function generator, Power supply, CRO etc. , Soldering iron, De-soldering pump, Cutters,
Wire strippers, Screw drivers, Hot air soldering and desoldering station etc.
Testing of electronic components: Resistor, Capacitor, Diode, Transistor, UJT and JFET using

multimeter.

Inter-connection methods and soldering practice. : Bread board, Soldering - types - selection
of materials and safety precautions, soldering practices in connectors and general purpose

PCB, Crimping.
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Printed circuit boards (PCB) : Types, Single sided, Double sided, Processing methods, Design
and fabrication of a single sided PCB for a simple circuit with manual etching using Ferric
chloride and drilling.

Assembling of electronic circuit/system on general purpose PCB, test and demonstration of
functioning (Any Four circuits)

A. Fixed voltage power supply with transformer, rectifier diode, capacitor filter,
Zener/IC regulator.

LED blinking circuit using a stable multi-vibrator with transistor BC 107.
Square wave generation using 1C 555 timer.

Sine wave generation using IC 741 OP-AMP.

RC coupled amplifier with transistor BC 107.

moow

Learning Outcomes:

Student can identify the active and passive electronic components. Student gets hands-on
experience on assembling, testing, dismantling, fabrication and repairing systems by making use
of the various tools and instruments available in the Electronics Workshop.

BOOKS RECOMMENDED:

[1] R S Khandpur, “Printed Circuit Boards - Design Fabrication, Assembly and Testing”,
Tata Mc Graw Hill Publishing Company Limited, Ist edition 2008.

[2] Horowitz and Hill, “The Art of Electronics 2nd Edition”’, 1989/1990 Cambridge
University Press
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

STR3S3 L T P L T P Total
EFFECTIVE 2 0 0 2 0 0 2
COMMUNICATION
SKILL
Duration of Theory
Paper: 3 Hours

Learning Objectives:

To develop effective communication skills in engineers for expressing the technical ideas and for
discussing the technical issues with confidence.

Prerequisites: Technical English

COURSE CONTENTS
Unit-1
Fundamentals of Communication: The Importance of Communication; the Basic forms of
Communication; The Process of Communication; Types of Communication; Art of
Communication.

Unit-11
Inter-personal skills: Building Positive Relationships; Giving Praise; Dealing with Criticism;
Managing Conflicts.; Telephone speaking skills and Cross-cultural communication skills

Unit-111

Fundamentals of public Speaking- Speeches on topics of current concern ,listening- The
importance of listening; Barriers to Effective Listening; Approaches to Listening; How to be a
Better Listener; What speakers can do to ensure better listening.

Unit-1V
Interviews: Points to be remembered as an interviewer or an interviewee; commonly asked
questions; Types of interviews; Do’s and Don’ts.

Unit-V
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Making Presentations: Speech Purpose- General and Specific; Methods of Speaking; Analyzing
the Audience; Nonverbal Dimensions of Presentation, Group Discussions: Importance; Process;
Points to be kept in mind while participating; Do’s and don’ts.

Note: There shall be seminars and practice sessions by students.

Learning Outcomes:
Upon Completing the Course, Student will able to:
» Enhance the competency for Group discussion and Personal interviews.
» Prepare for GRE, GATE, and TOEFL etc.
» Develop their syntax, vocabulary and expression power.
» Comprehension power will increase by WPM (words per minute)

BOOKS RECOMMENDED:

[1] P D Chaturvedi, P.D. & M Chaturvedi, “Business Communication: Concepts, Cases and
Applications”, PearsonEducation, Singapore Pvt. Ltd, 2004.

[2] ICMR, “Business Communication”, Feb 2001.

[3] J Davies, “Communication Skills: A Guide for Engineering and Applied Science Students,
2/e” Pearson Education, 2006.

[4] Lecture material given by the course teacher.
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits
Week
ETR4C1 L T P L T P Total
COMPUTER 3 1 0 3 1 0 4

ORGANIZATION AND
ARCHITECTURE

Duration of Theory
Paper: 3 Hours

Learning Objectives:

* To understand the structure, function and characteristics of computer systems.

» To understand the design of the various functional units and components of computers.

» To identify the elements of modern instructions sets and their impact on processor design.
» To explain the function of each element of a memory hierarchy,

» To identify and compare different methods for computer 1/0.

Prerequisite(s): Knowledge of logic circuits - combinational and sequential

COURSE CONTENTS
Unit I: Computer Organization

Computer types, Structure with basic computer components, Function in brief with instruction
fetch and execute, Interrupts and I/O communication, Interconnection structure, bus
interconnection, Multiple Bus hierarchies, Elements of bus design Performance metrics and
measurement

Unit 11: Computer Memory System

Characteristics of memory system, Memory hierarchy, Cache Memory- Cache memory
principles, Elements of cache design- cache address, size, mapping functions, replacement
algorithms, write policy, Internal Memory- semiconductor memory, External Memory- Hard
Disk organization, RAID
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Unit I11: Input and Output System

I/0 modules- Module function and I/O module structure, Programmed 1/O , Polling I/O, Interrupt
driven 1/0 , DMA function, Synchronous and Asynchronous serial data communication,
Computer peripherals like keyboard, mouse, printer, scanner and display devices

Unit 1V: Processor Organization

Evolution of Intel processor architecture- 4 bit to 64 bit, Control unit Hardwired and
microprogrammed, concept of pipelining , Study of microprocessor 8085,Functional pins and
Register organization, Memory mapped I/O and 1/0O mapped 1/0O schemes,

Unit V: Instruction Set and Assembly Language Programming

Addressing modes and Formats- immediate, direct, indirect, register, register indirect,
displacement and stack, Instruction Cycle machine cycle and Data flow, 8085 instruction set and
assembly programming, Time delay concept , stack and subroutines, Interrupt handling,
Instruction set architecture RISC and CISC

Learning Outcomes:
On completion of the course, student will be able to :

« Demonstrate computer architecture concepts related to design of modern processors,
memories and 1/0s.

» Analyze the performance of commercially available computers.

» To develop logic for assembly language programming

BOOKS RECOMMENDED

[1] William Stallings, “Computer Organization and Architecture”, Prentice Hall of India, Sixth
Edition.

[2] A. Tannenbaum, “Structured Computer Organization”, Pearson Education, 2002.

[3] Patterson & Hennessy, “Computer Organization and Design”, Morgan Kaufmann, 2007
[4] Ramesh S. Gaonkar, “Microprocessor, Architecture, Programming, and Applications with
the 8085 ”, Penram International Publication, 5/e
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and
Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits
Week
ETR4C2 ELECTRICAL L T P L T P Total
AND ELECTRONIC 3 1 2 3 1 1 5
MEASUREMENT
Duration of Theory
Paper: 3 Hours

Learning Objectives:

« To introduce students to monitor, analyze and control any physical system.
» To understand students how different types of meters work and their construction.
« To provide a student a knowledge to design and create novel products and solutions
for real life problems.
» To introduce students a knowledge to use modern tools necessary for electrical projects.

Prerequisites(s): Basic Electrical Egg and Basic Electronics

COURSE CONTENTS
UNIT-I
Basic concept of Measurements and Instruments, Measurement Methods, Generalized
measurement System, Classification of Instruments, Static & Dynamic Characteristics, Errors &
Uncertainty measurement of system, Linear & Non-linear Systems.

UNIT-I1I

Operation principles of Analog Instruments - Moving coil, Moving iron, PMMC,
Dynamometer and

Induction type instruments, Measurement of Voltage, Current, Power, Power Factor, Energy,
Instrument Transformer - current and potential transformer, Measurement of Phase & Frequency.

UNIT-111

Measurement of Resistance- low, medium and high resistance measurement, A.C. Bridges-
general equation, Potentiometer- DC potentiometer, Multi-range potentiometer, AC
potentiometer and their applications, High Frequency Measurement , Twin T & Bridge
Networks, Q-meter and its applications.
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UNIT-1V

Display Devices I- Construction & working of Basic CRO, its Components (Deflection plates,
Screen, Aquadag, Time Base Generator, Oscilloscope Amplifiers), Measurements of phase and
frequency (Lissajous Patterns), Types of CRO, Special types of CRO, Types of CRO Probes.

UNIT-V

Display Devices Il- Digital Voltmeter (ramp type DVM, Integrating and Potentiometric type
DVMs, Signal Generator, Function Generator, Wave Analyzer, Distortion Analyzer, Spectrum
Analyzer, Frequency Counter, Display Devices & Recorders.

Learning Outcomes:
Upon Completing the Course, Student will able to:

* To use the techniques and skills for electrical projects.

» Design a system, component or process to meet desired needs in electrical engineering.
» Measurement of R, L, C, Voltage, Current, Power factor, Power, Energy.

» Ability to balance Bridges to find unknown values.

» Ability to measure frequency, phase with Oscilloscope.

+ Ability to use Digital voltmeters

BOOKS RECOMMENDED:

[1] A.K.Sawhney & Puneet Sawhney, “A Course in Electrical and Electronic measurements
and Instrumentation”, 7/e, Dhanpat Rai & Co.(P) Ltd.,2005

[2] Albert D.Helfrick & William D.Cooper, “Modern Electronic Instrumentation and
measurement Technique”,Low Price Edition, Pearson Education, 2005

[3] Ernest O.Doebelin, “Measurement Systems Application and Design”, 5/e, Tata McGraw —
Hill Publishing Company Ltd., 2004

[4] H.S.Kalsi, “Electronic Instrumentaion”, Technical Education Series, Tata McGraw —Hill
Publishing Company Ltd.,2001

[5] Alan S.Morris, “The Essence of Measurement”, Eastern Economic Edition, Prentice Hall of
India Private Limited.,1997

List of Practical Assignments:

1. To calibrate test Ammeter with reference Ammeter and hence detection of deviation of
the test ammeter from reference ammeter using comparison method.

2. To calibrate test VVoltmeter with reference VVoltmeter and hence detection of deviation of
the test Voltmeter from reference Voltmeter using comparison method.
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To calibrate test Wattmeter with reference Wattmeter and hence detection of deviation of
the test Wattmeter from reference Wattmeter using comparison method.

To calibrate test Energy meter with reference Energy meter and hence detection of
deviation of the test Energy meter from reference Energy meter using comparison
method.

To study Hay’s Bridge and hence determination of unknown value of Self Inductance of
given coil using Hay’s Bridge.

To study Anderson Bridge and hence determination of unknown value of Self Inductance
of given coil using Anderson Bridge.

To study Schering’s Bridge and hence determination of unknown value of Capacitance of
given coil using Schering’s Bridge.

To study Maxwell’s Bridge and hence determination of unknown value of Inductance of
given coil using Maxwell’s Bridge.

To study Wien’s Bridge and hence determination of unknown value of Capacitance of
given coil using Wien’s Bridge.

10. To study De Sauty Bridge and hence determination of unknown value of Capacitance of

given coil using De Sauty Bridge.

11. To study Kelvin’s Bridge and hence determination of unknown value of very low

resistance of given coil using Kelvin’s Bridge.

12. To study the construction detail of CRO including measurement of voltage, Phase and

frequency with the help of CRO.
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETRA4C3 L T P L T P Total
ANALOG 3 1 2 3 1 1 5
ELECTRONICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

» Torecall various BJT parameters, connections and configurations.

» To Explain and Demonstrate BJT Amplifier, Hybrid Equivalent and Hybrid Models.

» To explain construction and characteristics of JFETs and MOSFETSs.

* To explain various types of FET biasing, and demonstrate the use of FET amplifiers.

* To Demonstrate and Construct Frequency response of BJT and FET amplifiers at various
frequencies.

» To Define, Demonstrate and Analyze Power amplifier circuits in different modes of
operation.
» To Demonstrate and Apply Feedback and Oscillator circuits using FET.

Prerequisites: Basic knowledge and understanding of semiconductor devices and operation
required.

COURSE CONTENTS

Unit |
BJT AC Analysis: BJT AC Analysis:

BJT Transistor Modeling, The re transistor model, Common emitter fixed bias, Voltage divider
bias, Emitter follower configuration. Darlington connection-DC bias; The Hybrid equivalent
model, Approximate Hybrid Equivalent Circuit Fixed bias, Voltage divider, Emitter follower
configuration; Complete Hybrid equivalent model, Hybrid = Model.

Unit 11

Field Effect Transistors:
Construction and Characteristics of JFETs, Transfer Characteristics, Depletion type MOSFET,
Enhancement type MOSFET.
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FET Amplifiers:

JFET small signal model, Fixed bias configuration, Self-bias configuration, Voltage divider
configuration, Common Gate configuration. Source-Follower Configuration, Cascade
configuration.

unit 111
BJT and JFET Frequency Response:

Logarithms, Decibels, Low frequency response — BJT Amplifier with RL, Low frequency
response FET Amplifier, Miller effect capacitance, High frequency response — BJT Amplifier,
High frequency response-FET Amplifier, Multistage Frequency Effects.

Unit IV
Feedback and Oscillator Circuits:

Feedback concept, Feedback connection types, Voltage Series, Voltage Shunt, Current Series,
Current Shunt, practical feedback circuit Phase shift oscillator, wien bridge oscillator, colpitts
Oscillator, hartely oscillator, Crystal Oscillator.

UnitV
Power Amplifiers:

Definition and amplifier types, Series fed class A amplifier, Transformer coupled class A
amplifier, Class B amplifier operation and circuits, Amplifier distortion, Class C and Class D
amplifiers. Voltage regulators: Discrete transistor voltage regulation - Series and Shunt Voltage
regulators.

Learning Outcomes: After studying this course, students will be able to:

» Acquire knowledge of and Working principles, characteristics and basic applications of
BJT and FET.

» Single stage, cascaded and feedback amplifier configurations and Frequency response
characteristics of BJT and FET.

* Analyze the performance of FET amplifier in CS configuration and Power Amplifiers
and Oscillator circuits.

» Interpretation of performance characteristics of transistors amplifiers, frequency
Response and Oscillators.

« Apply the knowledge gained in the design of transistorized circuits, amplifiers and
Oscillators.
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BOOKS RECOMMEDED

[1]. Adel S. Sedra and Kenneth C. Smith, “Micro Electronic Circuits Theory And
Applicatication,” 5th Edition ISBN:0198062257
[2]. Behzad Razavi, “Fundamentals of Microelectronics”, John Weily ISBN 2013 978-81-

265-2307-8

[3].J.Millman & C.C.Halkias,”Integrated Electronics”, 2nd edition, 2010, TMH. ISBN 0-07-
462245-5

[4].K. A. Navas, “Electronics Lab Manual”, Volume I, PHI, 5th Edition, 2015, ISBN:
9788120351424.

List of Practical Assignments:

1. Realize BJT Darlington Emitter follower with and without bootstrapping and determine the
gain, input and output impedances.

2. Design and set up the BJT common emitter amplifier using voltage divider bias with and
without feedback and determine the gain bandwidth product from its frequency response.

3. Plot the transfer and drain characteristics of a JFET and calculate its drain resistance, mutual
conductance and amplification factor.

4. Design, setup and plot the frequency response of Common Source JFET/MOSFET amplifier
and obtain the bandwidth.

5. Plot the transfer and drain characteristics of n-channel MOSFET and calculate its parameters,
namely; drain resistance, mutual conductance and amplification factor.

6. Set-up and study the working of complementary symmetry class B push pull power amplifier
and calculate the efficiency.

7. Design and set-up the RC-Phase Shift Oscillator using FET, and calculate the frequency of
output waveform.

8. Design and set-up the following tuned oscillator circuits using BJT, and determine the
frequency of oscillation. (a) Hartley Oscillator (b) Colpitts Oscillator

9. Design and set-up the crystal oscillator and determine the frequency of oscillation
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR4C4 L T P L T P Total
ANALOG 3 1 2 3 1 1 5
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:
» The fundamentals of signals & linear time invariant systems used in
communication systems.
* Knowledge of probability, random variables & random processes
» In depth knowledge of different types of analog communication system and
different modulation techniques used in these systems.
» Analysis of noise and its impact on different modulation techniques.

Prerequisite(s): Basic Electronics

COURSE CONTENTS
Unit-1
Signals and Systems: Types of signals, Classification of Systems, Fourier series, Fourier
transform & Its Properties, Convolution, Signal transmission through LTI Systems, Auto
correlation, Cross correlation, Energy and power spectral density.
Probability, Random Variables & their moments, their significance, Gaussian & Rayleigh
Probability density functions, their means and variances, Q-Function, Central limit theorem.

Unit -11

Amplitude Modulation: Need of Modulation, Block schematic of a typical communication
system. AM modulation system, Modulation index, Generation (Squire Law & Switching
Modulator ) & Detection ( Envelope & Squire Law Detector) of AM wave , Side bands & Power
contents in AM Wave, DSB-SC (Balanced, Ring Modulator & Synchronous Detector), SSB-SC,
Methods of generation & detection, VSB modulation, Comparison of various AM systems,
Frequency division multiplexing, Group delay & phase delay.

Unit -111

Frequency Modulation: Relationships between Phase & Frequency Modulation, Narrowband
FM, Wideband FM & their Spectrum, Transmission bandwidth of FM And PM signals, Methods
of generation (Direct & Indirect ) & detection of FM (Discriminators : Balanced, Phase Shift
And PLL Detector), Pre- Emphasis & De-Emphasis, Stereophonic FM Broadcasting.
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Unit -1V
AM transmitter block diagram, TRF receiver & its limitations, Necessity of heterodyning, Super

heterodyne radio receivers, IF amplifiers & selection of IF. FM transmitters, FM receivers, AGC,
AVC, AFC, Dynamic Range of Receivers.

Unit -V

Random & Guassian processes and their frequency domain analysis, Sources of noise, Noise
figure and Noise figure of amplifiers in cascade, Noise bandwidth, Effective noise temperature,
and quadrature components of noise, Rician noise as narrow band Gaussion noise. Performance
of AM, FM in presence of low noise case.

Introduction to Digital Communication: Nyquist Sampling Theorem, Time division
Multiplexing, PAM, PWM, PPM.

Learning Outcomes:
On Completion of this course the students will be able to:

* Analyze analog communications in time domain and frequency domain.
» Distinguish between different analog modulation techniques.
* Understand the importance of noise considerations in communication systems.

BOOKS RECOMMENDED:

[1] Proakis and Salehi, “Fundamentals of Communication Systems”, 1/E Pearson Education,
2005.

[2] Lathi B.P., “Analog and Digital Communication systems”, 3/E Oxford Press, 2007.

[3] Haykin Simon, “Communication Systems”, 4/E John Willey & Sons, 2006.

[4] Carlson, “Communication Systems”, 5/E McGraw Hill, 2004.

[5] Taub & Schilling, “Principles of communication systems”, 3/E McGraw Hill, 2000.

[6] Singh R.P. & Sapre, “Communication systems Analog & Digital”, 2/E TMH, 2007.

List of Practical Assignments:

1. To Perform the fourier synthesis of the following signals
a) Square wave
b) Triangular wave
c) AM wave SC
d) AM wave FC
2. Generation of AM Waveforms.
a) Waveforms generation of DSB-SC Amplitude modulation System
b) Waveforms generation of SSB-SC Amplitude modulation System
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c) Waveforms generation of AM-FC System for different modulation index
3. To study the working of AM receiver.
a) (a)Detection of AM wave by envelope detector
b) (b)Detection of AM wave by square law detector
4. Receiving of AM signal using superhetrodyne receiver and analyzes it.
5. To modulate a message signal using FM modulator.
6. To demodulate a received FM signal using FM demodulator circuit.
7. To study the working of pulse width modulator and demodulator.
8. To study the working of pulse amplitude modulator and demodulator.
9. To study the working of pulse position modulator and demodulator.
10. To study the working of spectrum analyzer. Analyzing the different AM and
FM waveforms on spectrum analyzer.
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR4G2 L T P L T P Total
SIGNALS AND 3 1 0 3 1 0 4
SYSTEMS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

This course aims to provide detailed description Signals and System Analysis. Fourier series and
Fourier transform, Laplace and Z Transform along with respect to SISO systems and State
variable analysis for MIMO systems.

Prerequisite(s): Engineering Mathematics

COURSE CONTENTS

UNIT-1 Fundamentals of Signals & Systems:

All basic Continuous time signals. Energy signal and Power signal. Continuous time systems,
discrete time signals and discrete time systems. Linear Time invariant system theory and its
significance to continuous time and discrete time system analysis. Linear convolution Integral
and Linear convolution sum.

UNIT-2 Fourier series and Fourier Transform:

Fourier series, Different forms of Fourier series, Dirchlet conditions, Wave symmetry, Parseval
theorem. Fourier Transform; its properties and applications. Symmetry properties of Fourier
transform. System analysis with Fourier transform. Ideal Filters.

UNIT-3 Laplace Transform and its applications:

Laplace Transform and its properties. Region of convergence, Laplace Transform of some
common functions, Initial value and Final value theorem. Inverse Laplace Transform, Transfer
function, Characteristics of transfer function, Poles and Zeros, System analysis using Laplace
Transform.
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UNIT-4 State Variable Techniques:

Introduction, State Variable Concept, Form of state equations, State space representation of
continuous time and discrete time LTI systems, solution of state equation, state transition matrix.

UNIT -5 Discrete Time Signal/Systems and Z-Transform:

Introduction, Z-Transform definition, Region of Convergence, Z-Transform of some common
sequences, properties of Z-Transform, Inverse Z-Transform, System function of discrete time,
LTI Systems, Convolution Theorem, Complex Convolution Theorem.

Learning Outcomes:
On Completion of this course the students will be able to:
» The focus of this course is to familiarize the students with the concept of
Fourier transform & Fourier series.
» Analyze the spectral characteristics of signals using Fourier analysis.
» Classify systems based on their properties and determine the response of LTI
 ldentify system properties based on impulse response and Fourier analysis.
* Apply transform techniques to analyze continuous-time and discrete-time

BOOKS RECOMMENDED:

[1] Rodger E. Ziemer, William H.Tranter, D. Ronald Fannin, “Signals and Systems”, Pearson
4" Edition

[2] Hwei P. Hsu (Schaum's Outline Series), “SignaL? dand Systems”, TMH Edition

[3] A. Anand Kumar, “Signals and Systems”, PHI 3n q Edition

[4] A.V.Oppenheim et al, “Signals and Systems”, 2"~ Edition, Pearson 2003

[5] Smarajit Ghosh, “Signals and Systems”, Pearson

[6] Simon Haykin , “Signals and Systems” 2" edition, Wiley, 2008.
[7] B P Lathi, “Digital and Analog Communication Systems” 4 edition, Oxford
University Press, 2000
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR4L2 L T P L T P Total
ELECTRONIC 0 0 1 0 0 1 1
WORKSHOP-II
Duration of Theory
Paper: 3 Hours

Learning Objectives:

1. To familiarize students with various Electronic devices and their specifications.

2. Develop skill for Design and Testing of different types of Electronic subsystems using Analog
and Digital IC’s

3. Familiarize students with PCB layout tool to prepare PCB print for assigned project.

4. Develop skills of writing a structured technical document for project and its presentation.

5. Develop ability to diagnose faults and their rectification.

COURSE CONTENTS

List of Exercises / Experiments

1. Familiarization /ldentification of electronic components with specification and Functionality,
type, size, colour coding, package, symbol, cost etc. Active, Passive, Electrical, Electronic,
Electro-mechanical, Wires, Cables, Connectors, Fuses, Switches, Relays, Crystals, Displays,
Fasteners, Heat sink etc.

2. Drawing of electronic circuit diagrams using EDA tools, Interpret data sheets of discrete
components and IC’s, Estimation and costing.

3. Familiarization/Application of testing instruments and commonly used tools like Multimeter,
Function generator, Power supply, CRO etc. Soldering iron, De-soldering pump, Cutters, Wire
strippers, Screw drivers, Hot air soldering and desoldering station etc.

4. Testing of electronic components Resistor, Capacitor, Diode, Transistor, UJT and JFET using
multimeter and different IC’s using IC tester.

5. Design and fabrication of a single sided PCB for a simple circuit with manual etching (Ferric
chloride) and drilling.]

6. Assembling electronic circuit/system on general purpose PCB, testing and show the
functioning (Total two projects. Any one from 1-13 and one from 14-18 project list)

List of Projects
1. Fastest Finger First Indicator Project
2. Fire Alarm Circuit
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3. Plant Watering Watching Indicator

4. Clap switch for operating electric equipment like fan, bulb
5. Mobile Battery Charger

6. 7 Segment Counter

7. Metal Detector

8. Electronic letter box

9. Traffic Light circuit

10. Light-Sensitive Fire Alarm

11. Infrared Motion-Sensing Relay Switch

12. LPG Leakage Detector

14. Design and implement a single stage voltage amplifier using BJT in common emitter
configuration for a gain of 10 to amplify input voltage 10 mVp-p, 10-100 KHz. Also tabulate the
results for different input range.

15. Design and implement a two stage R-C coupled amplifier using BJT in common emitter
configuration for a gain of 100 to amplify input voltage 1mVp-p, 10-100 KHz. Also tabulate the
results for different input range.

16. Design and implement LOW PASS, HIGH PASS filter using OP-AMP with cut off
frequency 10 KHz and a bandpass filter with passband of 100 KHz.

17. Design and implement variable frequency and variable amplitude triangular waveform
generator using OP-AMP. Tabulate the frequency range and amplitude range for the
implemented circuit.

18. Design and implement variable frequency and variable amplitude square waveform generator
using OP-AMP. Tabulate the frequency range and amplitude range for the implemented circuit.

Learning Outcomes:

Upon completing the course, students will be able to design, test and implement any Analog or
Digital circuit by making use of the various tools and instruments available in the Electronics
Workshop.

BOOKS RECOMMENDED:

[1] K. A. Navas, “Electronics Lab Manual”, Volume I, PHI, 5th Edition, 2015, ISBN:
9788120351424

[2] R.A Penfold, “Electronic Projects in Workshop”, Newnes Technical Books

[3] T.K Hamingway, “Electronic Designer’s Handbook”, Business Books Limited.
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Devi Ahilya University, Indore, India Il Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

STR4S4 L T P L T P Total
ENGINEERING 2 0 0 2 0 0 2
ECONOMICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

« To make fundamentally strong base for decision making skills by applying the concepts
of economics.

» Educate the students on how to systematically evaluate the various cost elements of a
typical manufactured product, an engineering project or service, with a view to
determining the price offer.

» Prepare engineering students to analyze profit/revenue data and carry out make economic
analysis in the decision making process to justify or reject alternatives/projects.

COURSE CONTENTS
Unit-1

Introduction to Engineering Economics: Definitions, Nature and Scope of Economics;
Difference between Microeconomics and Macroeconomics; Concepts of Engineering
Economics- Engineering Efficiency and Economic Efficiency.

Consumer Demand Analysis: Meaning, Features and Determinants of demand; Law of Demand
and its Exceptions; Reasons for Law of Demand; Importance of Law of Demand; Elasticity of
Demand.

Unit-11

Supply Analysis: Meaning, Supply Function, Law of Supply, Determinants of Supply,
Fluctuation of supply; Elasticity of supply and its measurement.

Unit-111

Theory of Production: Production Function, Factors of Production; Law of Variable
Proportions; Law of returns to scale
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Cost, Revenue and Profit Analysis: Cost Classifications for Predicting Cost Behavior; Concept
of Profit, Gross Profit and Net Profit; Break Even Point (BEP).

Unit-1V

National Income: Circular Flow of Income, Meaning and Concept of National Income:
GNP/GNI, NNP/NNI, Personal Income and Disposable Income; Methods of Computing National
Income -Production Method, Income Method, Expenditure Method.

Unit-Vv

Economic Stabilization: Monetary Policy- Meaning, Objectives, Tools; Fiscal Policy-Meaning,
Objectives, Tools.

Learning Outcomes:
Upon completing the course, students will be able to:

» Understand major principles of economic analysis for decision making among alternative
courses of action in engineering.

*  Apply economic principles to prices and quantities in competitive supply and demand for
goods and for money.

» Solve economic problems involving comparison and selection of alternatives by using
analytical techniques including benefit-cost ratio and breakeven analysis.

BOOKS RECOMMENDED:

[1] C S Park, “Contemporary Engineering Economics”, Pearson Education, 2002.

[2] J S Chandan, “Statistics for Business and Economics”, Vikas Publishing.

[3] H. L. Ahuja, “Principles of Microeconomics”, S. Chand (G/L) & Company Ltd, 2002.
[4] D.N. Dwivedi, “Macroeconomics Theory and Policy”, Tata McGraw-Hill Publishing
Company, 2010.

[5] S Damodaran, “Managerial Economics”, Oxford University Press, 2010.

List of Assignments (Theory):

During the learning of course students are required to research and submit an outline of the past,
present and future position of a company of their choice. The outline must include at least one
properly labelled table and figure and at least two references.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

SCHEMES OF EXAMINATION FOR B.E PROGRAMME

B. E. 111 YEAR ELECTRONICS & TELECOMMUNICATION ENGINEERING (CBCS) L -
Lecture, T — Tutorial, P — Practical, PC-Programme core, PE-Programme Elective, GE-
Generic Elective, CBCS-Choice based credit system

Semester-V
S.No | Subject code | Subject Name Type L-T-P Credits
1 ETR5C1 OBJECT ORIENTED PC 3-1-0 1
PROGRAMMING
2 ETR5C?2 DIGITAL COMMUNICATION |PC 3-1-1 4+1(P)
3 ETR5C3 EMF AND TRANSMISSION PC 3-1-1 U+1(P)
LINE
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
4 ETR5E1 MICROCONTROLLERS PE 3-1-1 4+1(P)
ETR5E2 PROBABILITY AND
RANDOM PROCESSES
ETR5E3 SMART SENSORS AND
MEMS
ETR5E4 ARTIFICIAL INTELLIGENCE
ETR5ES POWER ELECTRONICS
5 ETR5G3 DIGITAL SIGNAL GE 3-1-0 1
PROCESSING
6 ETR5L3 SOFTWARE WORKSHOP PC 0-0-1 1(P)
7 STR5S5 PRINCIPLES OF SS P-0-0
MANAGEMENT
8 ETR5V5 COMREHENSIVE VIVA -V VIRTUAL 0-0-4 )
TOTAL CREDITS 30
Semester-VI
S.No | Subject code | Subject Name Type L-T-P Credits
1 ETR6C1 VLSI DESIGN PC 3-1-0 )
2 ETR6C?2 MOBILE AND WIRELESS PC 3-1-1 1+1(P)
COMMUNICATION
3 ETR6C3 CONTROL SYSTEM PC 3-1-1 4+1(P)
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
4 ETR6E1 LINEAR INTEGRATED PE 3-1-1 U+1(P)
CIRCUITS
ETR6E2 MULTIMEDIA
COMMUNICATION
ETR6E3 SOFT COMPUTING
TECHNIQUES
ETR6E4 INDUSTRIAL AND MEDICAL
ELECTRONICS
ETR6ES MODELING AND
SIMULATION
5 ETR6G4 COMPUTER NETWORKS GE 3-1-0 1)
6 ETR6L4 DESIGN WORKSHOP PC 0-0-1 1(P)
7 STR6S6 ENTERPRENEURSHIP AND SS 2-0-0 7
IPR DEVELOPMENT
8 ETR6V6 COMPREHENSIVE VIVA VIRTUAL 0-0-4 )
TOTAL CREDITS 30
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Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR5C1 L T P L T P Total
OBJECT ORIENTED 3 1 0 3 1 0 4
PROGRAMMING
Duration of Theory
Paper: 3 Hours

Learning Objective: To learn about object oriented concepts through Java programming.

Prerequisites: basics of computer programming

COURSE CONTENTS
UNIT-I

Introduction to Object Oriented Programming:

Obiject oriented concepts, Need for object oriented programming, Principles of object oriented
programming- Abstraction, Encapsulation, Polymorphism, Inheritance; Procedural language vs
OOPs, Salient features of Java, Development of Java programming, Access modifiers,
Introduction to object model, concept of object initialization, simple Java program structure,

UNIT-1I

Introduction to Java classes and objects

Java data types, data type conversions and type casting, operators and their precedence, Types of
operators, conditional statements- if—else, switch case, ternary operator, Iteration statements-for
loop, while expression, do-while, branching mechanism, introduction to classes-class members
and member functions, constructors, constructor overloading, String handling, wrapper classes,
Arrays and vectors.

UNIT-I11I

Inheritance and Polymorphism

Inheritance basics, Types of inheritance, merits and demerits, application of keyword Super,
method overriding and overloading, Inhibiting inheritance of class using Final, Dynamic method
dispatch, runtime polymorphism, abstract classes, Interfaces, implementing interfaces, Packages
in Java, importing packages and classes into programs, user defined packages
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UNIT-IV

Exception handling and Multi-threading

Introduction to exceptions, need for exceptions, exception handling techniques, exception types,
Using try-catch, finally, throw and throws keywords, user defined exceptions,, Multi-threading in
Java, Thread class, the Main Thread, creation of new Threads, Thread states, Thread priority,
Thread synchronization.

UNIT-V

Java 1/O, Applets and Event Handling

Basic 1/0 classes, byte streams and character streams, class File, reading and writing Bytes,
Applet basics, Applet architecture, Applet class and methods, Applet life cycle, event handling in
Java, Delegation event model, types and sources of events, event listeners.

Learning Outcomes:
Upon completing the course, Student would be able to:

» Understand the basic concepts of Java programming

» Familiarize with the declaration of classes, arrays, operations with arrays, process of
inheritance.

» Learn the implementation of interfaces, importing packages, handling exceptions and
creating applets.

» learn how to write, compile and get results of simple application programs in Java

BOOKS RECOMMENDED:
[1] Herbert Schildt, Java The complete reference, McGraw Hill Education private limited, 2013.

[2] Anita Seth, B.L.Juneja, Java One Step Ahead, Oxford University press, 2017.
[3] Timothy, Budd, Object Oriented Programming, 3/E Pearson Education, 2002.
[4] Cay S.Horstmann, Core Java, vol-1, 8/E, Pearson Education, 2008.
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Devi Ahilya University, Indore, India 111 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5C2 L T P L T P Total
DIGITAL 3 1 2 3 1 1 5
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:
The course contents are aimed to provide:
(1) Knowledge of various digital encoding techniques.
(2) Understanding of various baseband and bandpass transmission and reception techniques.
(3) Acquaintance with source encoding and channel encoding techniques.
(4) To know why digital communication systems are better than analog
communication systems.

Prerequisites:
Knowledge of Fourier analysis and random variables.

COURSE CONTENTS

UNIT-I

Review of Fourier transforms, Energy Spectral Density, Power Spectral Density and their
properties, sampling & its types, TDM. Digital encoding techniques: PCM, quantization
(uniform and non-uniform), quantization noise, DPCM, ADPCM, DM, ADM and their
comparison.

UNIT-1I
Line coding techniques: Desirable characteristics of Line codes, NRZ and RZ forms of unipolar,
polar & bipolar and bi-phase line codes and their waveforms, PSDs and comparison. Inter
Symbol Interference, pulse shaping (Raised cosine spectrum, duo-binary signalling), Eye
patterns. Baseband reception and probability of error, optimum filter, matched filter, correlation
receivers.

UNIT-1

Band-pass modulation and demodulation techniques: BPSK, DPSK, QPSK, BFSK, M-ary PSK
& FSK, MSK (their generation, detection, waveforms, PSDs, signal constellation diagrams,
performance of these systems in the presence of noise). Introduction to Spread Spectrum
techniques.
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UNIT-IV

Information theory: Concept of amount of information, entropy & its types, source encoding
such as Shannon-Fano, Huffman Codes. Information rate, channel capacity (its calculation for
Binary Symmetric channel;, Binary Erasure Channel, noiseless channels and Gaussian channel),
Shannon’s theorem, bandwidth and S/N trade off .

UNIT-V

Channel encoding techniques: Linear Block codes (Systematic Linear Block codes, Parity
check matrix, Syndrome testing), cyclic codes, Hamming codes, BCH codes, convolution codes,
their encoding and decoding operation.

Learning Outcomes:
Upon Completing the Course, Student will able to learn:

(1) Various processes and their types involved in digital communication system.
(2) Application and selection of these processes with their types, according to requirement.

BOOKS RECOMMENDED:

[1]. Lathi B. P., Modern Analog and Digital Communication Systems, 4" ed., Oxford
Univ. Press, 2011.

[2]. Haykin Simon Communication System, 4th ed., Wiley Publication, 2001.

[3]. Schaum’s Outline Series, Analog and Digital Communicattiﬁ)n, 2nd ed., TMH, 2006.

[4]. Taub & Schilling, Principles of Communication System, 4 ed., TMH, 2013.

[5]. Dr. Bernard Sklar, Digital Communication, 4th ed.,Pearson education, 2001.

[6]. Proakis & Salehi, Digital Communication, 2nd ed., McGraw Hill, 2004.

List of Practical Assignments:

Assignment |
Fourier synthesis of various waveforms.
(@) To perform Fourier synthesis of square wave.
(b) To perform Fourier synthesis of triangular wave.
(c) To perform Fourier synthesis of AM with suppressed carrier wave.
(d) To perform Fourier synthesis of AM with carrier wave.
(e) To perform Fourier synthesis of DTMF signals.

Assignment 11
Performance evaluation of digital communication system in presence of various line encoding
techniques .
(@) To generate various line encoding techniques like unipolar, polar, bipolar with RZ
and NRZ format.
(b) To draw the PSD of these line encoding techniques.
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(c) To compare the performance of these line enconing techniques.
Assignment 111
Performance evaluation of digital communication system in presence of various
digital modulation techniques .
(@) To evaluate the performance of MPSK for M=2,4,8,16 and their comparison study.
(b) To evaluate the performance of ASK.
(c) To evaluate the performance of MFSK for M=2,4,8,16 and comparison study.
(d) How will select a particular modulation technique for a particular application

Assignment 1V
Performance evaluation of digital communication system in presence of various error
correcting codes .
(@) To evaluate the performance of Hamming code.
(b) To evaluate the performance of Convolution code.
(c) Performance comparison of these two codes.
(d) How will select a particular channel code for a particular application.

Assignment V

Performance evaluation of digital communication system in presence of various communication
channels .

(@) To evaluate the performance of AWGN channel.

(b) To evaluate the performance of fading channel.

(c) Performance comparison of different communication channels.

(d) What will be the impact of a communication channel on the performance of digital

communication system.
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Devi Ahilya University, Indore, India 111 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5C3 L T P L T P Total
EMF AND 3 1 2 3 1 1 5
TRANSMISSION LINE
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1) To analyze field potentials due to static changes
2) To evaluate static magnetic fields
3) To understand how materials affect electric and magnetic fields
4) To understand the relation between the fields under time varying situations
5) To understand principles of propagation of uniform plane waves.
6) To understand principles of Transmission Lines

Prerequisites: Matrix and Vector Algebra

COURSE CONTENTS
Unit |
Vector Analysis: General Treatment on Cartesian, cylindrical, spherical and general
curvilinear co-ordinate systems with reference to vectors, operation of Gradient, Divergence,
Curl, Laplacian, Gauss’s Divergence theorem, Stoke’s theorem.

Unit 11

Electrostatics: Review of electric field quantities and their definitions. Gauss’s flux theorem,
Poisson’s equation and Laplace equation, Uniqueness theorem, Green’s theorem, Coulomb’s
law, dipole moment. Electrostatic field in dielectric: polarization, electric flux density,
boundary conditions, capacitor and capacitance, electrostatic shielding, energy stored in
electric fields.

Unit 11

Magnetic Fields and Electromagnetic Induction: Magnetic flux and flux density, static
currents in conducting media, Ampere’s circuital law, Biot-Savart law, boundary conditions
between magnetic media, magnetic force, magnetic potential, magnetic force and torque,
Lorentz force on straight and long current carrying conductors in magnetic field, magnetic
force between two long and parallel current carrying conductors, Magnetic dipole and dipole
moment, energy stored in magnetic field. Faraday’s law for induction (transformer and
motion), inductor and inductance (self and mutual).
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Unit IV

Maxwell’s Equations & Electromagnetic Waves: Maxwell’s equations, equation of continuity
displacement current, Maxwell’s equation in point and integral forms, time-varying potentials,
wave equations, uniform plane waves in dielectrics and conductors, power loss in a plane
conductor, energy storage, Sinusoidally time varying uniform plane wave in free space &
conductors, Poynting’s vector theorem.

Unit V

Transmission Lines : Introduction of transmission line, line equations, equivalent circuit ,
line impedance, input impedance, measurement of secondary constants, line sections,
reflection coefficient , SWR and power, Smith chart and its applications, some applications
of transmission lines.

Learning Outcomes:

Upon completing the Course Student will able:

To familiarize the student to the concepts, calculations and pertaining to electric, magnetic and
electromagnetic fields &Transmission Line so that an in depth understanding of antennas,
electronic devices, Waveguides is possible.

BOOKS RECOMMENDED:
[1]. Engineering Electromagnetics, William H. Hayt; Mc-Graw Hill.
[2]. Theory and Problems of Electromagnetics, Josep h A. Edminister; McGraw Hill.
[3]. Element of electromagnetics Electromagnetic, Mathew N.O Sadiku, Oxford
University Press.
[4].Elements of Engineering Electromagnetics, N. Rao, Prentice Hall.
[5].Electromagnetics for Engineers, Fawwaz T.Ulaby, Pearson Education.

List of Practical Assignments:

[1].To Study Vector Analysis with Matlab.

[2]. To Study the Surface and Volume Integrals with Matlab.
[3].To study E Field of Linear Charge with Matlab.

[4].To Study E Field of Surface Charge with Matlab.

[5]. To Study Electric Flux Density with Matlab.

[6]. To Study Electric Flux through a Surface with Matlab.
[7].To Study Magnetic Field of a Current Sheet with Matlab.
[8].Measuring the Characteristics of a line.

[9]. Measuring the Attenuation of a line.

[10]. Measuring the input Impedance of the line.
[11].Measuring Phase Displacement between the Current &amp; Voltage at input of line.
[12].To Study Stationary Waves.
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Devi Ahilya University, Indore, India I11 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5E1L L T P L T P Total
MICROCONTROLLERS 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objective: In this student would learn the architecture of AVR, interfacing and
controlling of peripheral devices through programming in assembly as well as in embedded C of AVR
microcontroller. The course will cover AVR, 8-bit Microcontroller in detail with sufficient exposure to
design an automated system.

Prerequisite: knowledge of Digital Logic Design, Microprocessor architecture, logical ability and
programming skills.

COURSE CONTENTS
Unit 1: Introduction to Microcontroller
Microcontrollers and Embedded processors, Microcontroller survey, Overview of AVR family,
AVR Microcontroller architecture, Register, status register, ROM space and other hardware
modules, ATmega32 pin configuration &function of each pin.
Unit 2: AVR Assembly Language Programming
Addressing modes of AVR, Different instructions, assembly language programs, 1/0 Port
Programming, Time delay loop, BCD, ASCII conversion Program, Look-up table, Bit
addressability, Accessing EEPROM, MACROs.
Unit 3: AVR Programming in C and Timers

Data types, I/0O programming, logic operations, Intel HEX file, Timer programming in assembly
and C, Input capture and Wave Generator, PWM programming.

Unit 4: Interrupt & Serial Port Programming

Interrupt environment, Interrupt programming and applications, Serial Port programming and
applications.




Institute of Engineering & Technology, Devi Ahilya University, Indore, (M.P.),
India. (Scheme Effective from July 2017)

Unit 5: Peripheral Interfacing

LCD and Keyboard Interfacing, ADC, DAC and sensor interfacing, Relay, Opto-isolator and
Stepper Motor Interfacing, DC motor control, SPI protocol and Display interfacing, 12C Protocol
and RTC interfacing.

Learning Outcome:

After learning the course the students should be able to:

1. Understand the architecture of AVR 8-bit Microcontroller.

2. Describe the importance and function of each pin of AVR ATmega32 Microcontroller.
3. Write, debug and simulate assembly as well as embedded C language programs.

4. Understand Timer operation, Interrupt environment and Serial Communication.

5. Interface 1/0O peripheral devices with microcontroller.

6. Summarize the functionality of 12C and SPI protocol.

BOOKS RECOMMENDED:

[1] The AVR Microcontroller and Embedded Systems Using Assembly and C, By Muhammad
Ali Mazidi, Sarmad Naimi and Sepehr Naimi, Pearson Education.

[2] Programming and Customizing the AVR Microcontroller, By Dhananjay Gadre, McGraw
Hill Education

[3] AVR ATmega32 data sheet

List of Practical Assignments:

1. BASIC PROGRAMS IN ASSEMBLY LANGUAGE :-
I.  Write a program to Toggle all bits of PORTB by sending value $55 and $AA
continuously. Put delay between each issuing of data to PORTB.
[1. Write a program when an LED is connected to each pin of PORTD. Turn on
each LED from pin DO to D7.
I11. Write a program to create a square wave of 50% duty cycle on bit 0 to
PORTC.
IV. Write a program when a Switch is connected to pin PB2.
a) IF SW=0, send the letter ‘N’ to PORTD.
b) IF SW=1, send the letter ‘Y’ to PORTD.
V. Write a program when a Switch is connected to pin PB0 and an LED to pin
PB7. To get status of SW and send it to the LED.
2. AVR PROGRAMMING in C:-
I.  Write a program to toggle all bits of PORTB 200 times.
I1. Write a program to toggle all bit PORTB continuously with 100ms delay
XTAL=8MHz.
I11. WAP to read pins 1 and 0 of PORTB, send ASCII code to PORTD as per
following status of Pinl PinO.
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Pinl Pin0
0 0 send'0'toportD
0 1 send'l'to port D
1 0 send'2'to Port D
1 1 send'3'toPort D
IV. Write a program to send value 44H serially one bit at a time via PORTC pin3
(LSB FIRST).
V. Write a program to store ‘G’ into location 0x005F of EEPROM.

. CODE CONVERSION (IN ASSEMBLY AND C):-

I.  Write a program to perform checksum byte calculation for data.

Il. Write a program to calculate the checksum byte for given data.

I11. Write a program to convert hexadecimal number FDH to decimal and display
digit on PORTB, PORTC, PORTD.

IV. Write a program to convert Packed BCD to ASCII.

V. Write a program to convert ASCII to packed BCD.

. TIMER PROGRAMMING (IN ASSEMBLY AND C):-

I.  Write a program to toggle all bits of PORTB using some delay. Use CTC
mode. Assume XTAL=8MHz.

I1. Write a program using of prescaler 64 to generate delay of 1920 ps. Assume
XTAL=8MHz.

I11. Toggle only the PORTB.4, Use Timerl, normal mode, no prescaler to create
the delay of 2ms.

IV. Use TOVO flag to extend Timer0 to a 16-bit counter and display on PORTC
and PORTD.

. INTERRUPT AND SERIAL PORT PROGRAMMING (IN ASSEMBLY
AND C):-

I. Using Timerl, toggle pin PORTB.5 every second, while at the same time
transfer data from PORTC to PORTD.

Il. Write a program to receive bytes of data serially and put on PORTB. Set baud
rate =9600 & use 1 stop bit.

I11. Write a program to toggle PORTC.3, whenever INTO goes low.

IV. Write a program to transmit the letter ‘G’ serially at 9600baud, continuously.
Do this task with interrupt and without Interrupt.

LCD, KEYBOARD AND OTHER PERIPHERAL INTERCACING AND

PROGRAMMING (IN ASSEMBLY AND C)

I.  Write “HELLO” on the LCD using port A of Atmega 32.

Il. Interface Keyboard with Atmega 32 and write a program to send ASCII code
to Port D for any key pressed.

I11. Interface DAC 0808 with Atmega 32 and generate a triangular wave.

IV. Interface LM 34 with Atmega 32 and write a program to read the sensor
continuously and display the reading on Port D.
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Devi Ahilya University, Indore, India I11 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5E2 L T P L T P Total
RANDOM PROCESS 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objective: The course aims at providing the necessary basic concepts in random
processes. Knowledge of fundamentals and applications of random phenomena will greatly help
in the understanding of topics such as signals & systems, pattern recognition, voice and image
processing and filtering theory.

Prerequisite: Basic Mathematics

COURSE CONTENTS

UNIT | RANDOM VARIABLES

Discrete and continuous random variables — Moments - Moment generating functions and their
properties. Binomial, Poisson,Geometric, Uniform, Exponential, Gamma and normal
distributions — Function of Random Variable.

UNIT Il TWO DIMENSIONAL RANDOM VARIBLES

Joint distributions - Marginal and conditional distributions — Covariance - Correlation and
Regression - Transformation of random variables - Central limit theorem (for iid random
variables)

UNIT 11l CLASSIFICATION OF RANDOM PROCESSES

Definition and examples - first order, second order, strictly stationary, wide-sense stationary and
ergodic processes - Markov process - Binomial, Poisson and Normal processes - Sine wave
process — Random telegraph process.

UNIT IV CORRELATION AND SPECTRAL DENSITIES
Auto correlation - Cross correlation - Properties — Power spectral density — Cross spectral density

- Properties — Wiener-Khintchine relation — Relationship between cross power spectrum and
cross correlation function
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UNIT V LINEAR SYSTEMS WITH RANDOM INPUTS

Linear time invariant system - System transfer function — Linear systems with random inputs —
Auto correlation and cross correlation functions of input and output — white noise.

Learning Outcomes:

At the end of the course, the students would

 Have a fundamental knowledge of the basic probability concepts.

» Have a well-founded knowledge of standard distributions which can describe real life
phenomena.

« Acquire skills in handling situations involving more than one random variable and functions of
random variables.

* Understand and characterize phenomena which evolve with respect to time in

probabilistic manner.

* Be able to analyze the response of random inputs to linear time invariant systems.

BOOKS RECOMMENDED:

[1]. Oliver C. lbe, “Fundamentals of Applied probability and Random processes”,
Elsevier, First Indian Reprint ( 2007) (For units 1 and 2) [2]. Peebles Jr. P.Z., “Probability
Random Variables and Random Signal Principles”, Tata McGraw-Hill Publishers, Fourth
Edition, New Delhi, 2002.(For units 3, 4 and 5). REFERENCES

[3]. Hwetl Hsu, “Schaum’s Outline of Theory and Problems of Probability, Random Variables
and Random Processes”, Tata McGraw-Hill edition, New Delhi, 2004.

[4]. Leon-Garcia,A, “Probability and Random Processes for Electrical Engineering”,
Pearson Education Asia, Second Edition, 2007
[5]. Yates and D.J. Goodman, “Probability and Stochastic Processes”, John Wiley and Sons,
Second edition, 2005.

List of Practical Assignments:

* Based on Matlab and Simulink toolboxes
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Devi Ahilya University, Indore, India 11 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5E3 L T P L T P Total
SMART SENSORS AND 3 1 2 3 1 1 5
MEMS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

The student will gain a basic understanding of current MicroElectroMechanical Systems
(MEMS) technology and industrial instrumentation systems, with particular emphasis on smart
sensors and actuators. The course introduces the fundamental of measurement systems and
focuses in particular on MEMS fabrication, MEMS transducer types and applications.

Prerequisite: Basic Electronics

COURSE CONTENTS

Unit 1: Principles of Sensing, Classification and Terminology of Sensors, Measurands. Some
basic discussion about electric field, potential, capacitance, resistance etc.

Unit 2: Acoustic and Magnetic Sensors, Mechanical Sensors, Radiation and Thermal Sensors
Chemical and Biosensors, Electronic Interface and Integrated Sensors/Design Projects/ Wireless
integration.

Unit 3: Introduction to Microsystems, MEMS microsystem components, Microfluitics
microsystem  components, Microfluidics ~ Continued  microsystem  components,
Electronic/wireless integration, putting it all together- system design.

Unit 4: Introduction to Bulk Micromachining, Isotropic and Orientation Dependent Wet Etching,
Dry Etching, Buried Oxide Process, Silicon Fusion Bonding, Sacrificial Layer Technology,

Unit 5: Surface Micromachining using Plasma Etching, ,Combined 1C Technology and

Anisotropic Wet Etching, Processes Using Both Bulk and Surface Micromachining, Adhesion
Problems in Surface Micromachining, Surface Versus Bulk Micromachining

Learning Outcomes:

At the end of this course, students will be able to:
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1. Select the right sensor for a given application.

2. Design basic circuit building blocks.

3. Simulate, synthesize, and layout a complete sensor or sensor system
4. Design MEMS device or microsystem ready for fabrication tools.

BOOKS RECOMMENDED:
[1].Brignell JE and White NM (1996). Intelligent sensor systems revised edition.
[2].Beeby SP, Ensell GJ, Kraft M and White NM (2004). MEMS Mechanical Sensors.
[3].Bentley JP (2005). Principles of measurement systems.

List of Practical Assignments:

» Based on Matlab toolboxes
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Devi Ahilya University, Indore, India 11 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5E4 L T P L T P Total
ARTIFICIAL 3 1 2 3 1 1 5
INTELLIGENCE
Duration of Theory
Paper: 3 Hours

Learning Objective: To search and discover intelligent characteristics of existing Al
projects, map a new problem — as search and create an animation — showing different search
strategies for a problem, program a new game/ problem in Prolog, evaluate different Knowledge
Representation schemes for typical Al problems, design and implement a typical Al problem to
be solved Using Machine Learning Techniques, design and implement a futuristic Al application

Prerequisite: Basic Mathematics and Programming
COURSE CONTENTS

UNIT I INTRODUCTION

Introduction, Definition, Future of Artificial Intelligence, Characteristics of Intelligent
Agents , Typical Intelligent Agents, Problem Solving Approach to Typical Al problems

UNIT Il PROBLEM SOLVING METHODS

Problem solving Methods, Search Strategies, Uninformed, Informed, Heuristics, Local Search
Algorithms and Optimization Problems, Searching with Partial Observations, Constraint
satisfaction Problems, Constraint Propagation, Backtracking Search, Game Playing , Optimal
Decisions in Games ,Alpha, Beta Pruning, Stochastic Games

UNIT 11l KNOWLEDGE REPRESENTATION

First Order Predicate Logic, Prolog Programming, Unification, Forward Chaining,
Backward Chaining, Resolution, Knowledge Representation, Ontological Engineering,
Categories and Objects, Events, Mental Events and Mental Objects, Reasoning Systems for
Categories, Reasoning with Default Information

UNIT IV MACHINE LEARNING
Probability basics, Bayes Rule and its Applications, Bayesian Networks, Exact and Approximate

Inference in Bayesian Networks, Hidden Markov Models, Forms of Learning , Supervised
Learning, Learning Decision Trees, Regression and Classification with Linear Models, Artificial
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Neural Networks, Nonparametric Models, Support Vector Machines, Statistical Learning,
Learning with Complete Data, Learning with Hidden Variables, the EM Algorithm,
Reinforcement Learning

UNIT IV INTRODUCTION TO PROLOG

Introduction To Prolog: Syntax and Numeric Function, Basic List Manipulation Functions In
Prolog,Functions, Predicates and Conditional, Input, Output and Local Variables, Iteration and
Recursion, Property Lists and Arrays, Miscellaneous Topics, LISP and Other Al
Programming Languages.

Learning Outcome:

After learning the course the students should be able to

* Understand various search methods

* Use various knowledge representation methods
 Understand various Game Playing techniques

* Use Prolog Programming language using predicate logic

BOOKS RECOMMENDED:

[1].S. Russell and P. Norvig,Artificial Intelligence: A Modern Approach , Prentice Hall, 3 rd
Edition, 2009

[2]. Bratko, I., Prolog Programming for Artificial Intelligence (International Computer Science
Series), Addison-Wesley Educational Publishers Inc; 4th edition, 2011.

[3].David L. Poole, Alan K. Mackworth , Artificial Intelligence: Foundations of Computational
Agents, Cambridge University Press, 2010.

[4].Ethem Alpaydin, Introduction to Machine Learning (Adaptive Computation and Machine
Learning series), The MIT Press; second edition, 2009

[5]. William F. Clocksin, and Christopher S. Mellish, ”Programming in Prolog: Using the ISO
Standard, Fifth Edition, Springer, 2003

List of Practical Assignments:

1.Write a program to implement Tic-Tac-Toe game problem.

2.Write a program to implement BFS (for 8 puzzle problem or Water Jug problem or any
Al search problem) .

3.Write a program to implement DFS (for 8 puzzle problem or Water Jug problem or any
Al search problem)

4. Write a program to implement Single Player Game (Using Heuristic Function)

5.Write a program to Implement A* Algorithm.

6.Write a program to solve N-Queens problem using Prolog.

7.Write a program to solve 8 puzzle problem using Prolog.

8.Write a program to solve travelling salesman problem using Prolog.

9.Write the Conceptual Dependency for following statements.

(a)John gives Mary a book

(b)John gave Mary the book yesterday
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Devi Ahilya University, Indore, India 11 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR5ES L T P L T P Total
POWER 3 1 2 3 1 1 5
ELECTRONICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:
» To prepare the students to analyze & design different power converter circuits.
» To acquire knowledge about various application of power electronics.

Prerequisites: Basic Electronics

COURSE CONTENTS
UNIT-I

Static Power Devices

Power semiconductor diodes & transistors, Thyristors, Construction, Characteristics, Ratings,
Protection, Heating, Cooling, Mounting, Turn on methods, Gate characteristics, Firing circuits of
thyristor, Introduction to other members of thyristor family like PUT, SUS, SCS, DIAC, TRIAC.

UNIT-I1I

Converters

Thyristor commutation techniques, Phase controlled rectifiers, Principal of phase control, Full
wave controlled converters, Single-phase full wave converters, Three-phase thyristor converter
circuits, Basic principle & power circuit of Dual converter & AC voltage controller.

UNIT-I1

DC to DC Converter

Choppers: Basic principal of chopper operation, Control strategies, Step-up chopper, Different
types of chopper circuits, Thyristor chopper circuits, Performance analysis.

UNIT-1V
Inverter
Single-Phase voltage source inverters, Principal of operation, Fourier analysis of single-phase
inverters, Force-commutated thyristor inverters, Current source inverters, Pulse-width Modulated
Inverters.
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UNIT-V:

Industrial application of Power Electronics, SMPS, UPS, static switches, circuit breakers, solid
state relays, concept of Electric drive.

Learning Outcomes:

Upon Completing the Course, Student will able to:
» Design the Inverter, chopper, rectifiers for high voltage.
» Apply design concepts for industrial applications.

BOOKS RECOMMENDED:
[1] Muhammad H. Rashid, Power Electronics Circuits, Devices & Applications, 3/e. 2004, PHI

[2] Cyril W. Lander, Power Electronics, 3/e.1993, The McGraw-Hill

[3] Dr. P.S. Bimbhra, Power Electronics, 4/e. 2006, Khanna Publishers

[4] P.C. Sen, Power Electronics,

[5] Ned Mohan, Power Electronics, Converters, Application & Design, 2/e. 1995, John Wiley
[6] Joseph Vithayathil, Power Electronics, Principles & Applications, 6/e. 2010, McGraw Hill

List of Practical Assignments:

Study of SCR Characteristics
Study of DIAC Characteristics
Study of TRIAC Characteristics
Study of UJT Characteristics
Study of MOSFET Characteristics
Study of PUT Characteristics
Study of SCR Triggering Circuits
Study of Single Phase PWM Inverter
Study of Single Phase Controlled Rectifier
. Study of Single Phase Cycloconverter
. Study of Step-up Chopper
. Study of Step-down Chopper
. Study of SCR commutation Circuits
. Study of Speed control of universal motor using SCR
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Devi Ahilya University, Indore, India 111 Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

STR5S5 L T P L T P Total
PRINCIPLES OF 2 0 0 2 0 0 2
MANAGEMENT
Duration of Theory
Paper: 3 Hours

Learning Objectives:

1. To provide engineering students with an accelerated introduction to the basics of management
and the language of business.

2. To provide a basis of understanding to the students with reference to working of Business
Organizations through the process of Management.

3. To inculcate the managerial skills and to teach how it can be executed in a variety of
circumstances.

COURSE CONTENTS

UNIT I — INTRODUCTION TO MANAGEMENT AND ORGANISATION

Basic concepts of management- definition, principles , levels and functions of management;
Managerial roles and skills; Organization- meaning, types, business environment, efficiency and
effectiveness.

UNIT Il — PLANNING
Nature and purpose of planning - types of planning, planning process, forecasting; Objectives-
setting objectives, types of objectives; Decision making.

UNIT 111 - ORGANISING AND STAFFING
Organization chart, Organization structures, departmentalization, span of control, delegation of
authority- centralization and decentralization; Informal organization; process of Staffing.

UNIT IV - DIRECTING
Direction- meaning, process and components; motivation- theories of motivation; leadership-
types and theories of leadership; communication- process, barriers and types.

UNIT V - CONTROLLING
Meaning and process of managerial control, techniques of control evaluation- budgetary and
non-budgetary control techniques; Use of computers and IT in management control.
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Learning Outcome:

At the end of the course, students should be able to do the following:

1. Identify the key management processes and the relevance of management in organizations.
2. Understand the key management skills required in organizations and how these might be
applied.

3. Evaluate their own managerial skills and the ways in which these might be developed.

BOOKS RECOMMENDED:

[1]. R.D Agrawal, Organization & Management.1/E PHI 1997.

[2]. Tripathy PC And Reddy PN, Principles of Management, Tata McGraw-Hill, 5th Edition,
2012.

[3]. Dinkar Pagare, Principles of Management, Sultan Chand & Sons, 2000.

[4]. G.K.Vijayaraghavan and M.Sivakumar, Principles of Management, Lakshmi Publications,

5™ Edition, 2009.
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Devi Ahilya University, Indore, India
Institute of Engineering & Technology

111 Year B.E. (Electronics and

Telecommunication)

Subject Code & Name Instructions Hours per Credits

Week
ETR5G3 L T P L T P Total
DIGITAL SIGNAL 3 1 0 3 1 0 4
PROCESSING
Duration of Theory
Paper: 3 Hours

Learning Objectives:

To provide the analysis techniques like for discrete time systems analyze the discrete time
systems in time and frequency domain using Z- Transform and Fourier transforms to learn the
signal processing tool box of MATLAB for implementing the basic problems of DSP designing

of digital filters.

Prerequisite(s): Awareness about the analysis of analog signals and systems and analog filter

design.

COURSE OF CONTENTS

Unit-1

Introduction to signal processing , Discrete time signals and sequence operations , Discrete time
systems properties ,Linear time invariant systems ,convolution ,properties of LTIV systems
,Inverse system .Frequency domain representation of discrete time signals and systems(DTFT),

properties,Representation of sequences by Fourier transforms.

Unit-11

Introduction to Z- transforms , properties , Inverse Z — transform, ,block diagram representation
of linear constant coefficient difference equation,Signal flow graph representation of LCCDE,
Basic structures for 1IR systems ,Basic structures for FIR systems. Representation of periodic
sequences , the discrete Fourier series ,properties of DFS, Fourier transform of periodic signals,
properties,circular convolution ,linear convolution using DFT, Implementing LTIV systems

using DFT.

Unit-111

Efficient computation of DFT , Goertzel algorithm , decimation in time FFT algorithm, In place
computation, alternative forms , decimation in frequency FFT algorithm , In place computation,

alternative forms.
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Unit IV

Filter design techniques ,Design of discrete time IIR filters from continuous time filters, filter
design by impulse invariance , bilinear transformation ,design of FIR filters by windowing
properties of commonly used windows.

Unit vV
Introduction of DSP Processor.Types of Digital signal processors , Applications.

Learning Outcome:
At the end of the course, students should be able to do the following:

* Analyze discrete-time systems in both time & transform domain and also through
pole-zero placement.

* Analyze discrete-time signals and systems using DFT and FFT.

* Design and implement digital finite impulse response (FIR) filters.
» Design and implement digital infinite impulse response (IIR) filters.
* Understand and develop multirate digital signal processing systems.

BOOKS RECOMMEDED

[1] Oppenheim and Schafer, Discrete time signal processin, 2/E PHI, 2005.
[2] Proakis and Manolakis, Discrete time signal processing, PHI, 2005.

[3] S. Mitra, Discrete time signal processing, Pearson Education.
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Devi Ahilya University, Indore, India I11 Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR5L3 L T P L T P Total
SOFTWARE - - 2 - - 2 2
WORKSHOP
Only Practical
examination will be held

Learning Objective: To familiarize students about Java based application programs
Prerequisites: Basics of Java programming

COURSE CONTENTS
UNIT-I

Introduction to Object Oriented Programming, Java based application programs related to topics
such as conditional statements, iteration statements with a focus on problems related to
electronics and telecommunication.

UNIT-II

Introduction to string handling, Arrays, Java based application programs related to these topics
with a focus on problems related to electronics and telecommunication.

UNIT-111

Introduction to Inheritance and Polymorphism, Java based application programs related to these
topics with a focus on problems related to electronics and telecommunication.

UNIT-IV

Exception handling and Multi-threading, Java based application programs related to these topics
with a focus on problems related to electronics and telecommunication.

UNIT-V

Java 1/O, Applets and Event Handling, creating GUIs in AWT windows, Java based application
programs related to these topics with a focus on problems related to electronics and
telecommunication.
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List of Practical Assignments:

1.

2.

10.

11.

12.

13.

Write a program that converts inches to centimeters.

Write a program in which the program gives output numbers 1 to 10 along with their
square roots.

Write a program to find the average of five double numbers.

Write a program to determine the area of a sector of circle of radius r and angle
subtended by the sector at the centre, a. The values of these variables are entered by the
user.

Write a program that finds the greatest of 4 integer numbers using ternary operator. The
number values are entered by the user of the program.

Write a program in which a sample of 8 random numbers is generated and an average
value is determined by the user.

Make a program which uses a for loop to calculate and display squares and cubes of
numbers from1 to 8.

Write a program that finds the greatest of 4 integer numbers using ternary operator. The
number values are entered by the user of the program.

Write a program in which a sample of 8 random numbers is generated and an average
value is determined.

Write a program in which a class is declared to deal with the chracteristics of regular
polygons and declare methods for determining area and perimeter. The lenght of the side
and number of sides are declared public.

Write a program in which a method is declared to determine volume of a box with lenght,
width and height as variables. The arguments should be passed on by refernce.

Create a class Circle. Wrte a program to calculate:
(i) circumCircle() - to compute the circumference of a circle.
(ii) arcLenght — to compute the lenght of the arc for a given angle.

Within the main method of the class Circle, create an object of the class Circle.
Compute Circle's circumference when the radius is 10 and arc lenght when the angle
is 45.
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14. Write a proMake an applet program to display strings in different colors.gram that
declares an array of type double and finds out the square roots of the array elements.

15. Write a program to demonstrate the multiplication of two matrices.

16. Write a program in which method overriding is implemented. The super class declares
two instance variables i.e. radius and height, and define a method to determine the
volume. The sub class determines the volume of cone and cylinder.

17. Make program to determine the trigonometric functions sin(), cos() and tan() by using
methods of Math class for angles 30, 60, and 90 degrees.

18. Declare an interface with a method to calculate volume with one double parameter.
Implement the same for finding volume of sphere and volume of a cube.

19. Make an applet program to display strings in different colors.

Learning Outcomes:
Upon completing the course, Student would be able to:
»  Write Java based application programs
» Learn to apply the concepts relating to various topics

BOOKS RECOMMENDED:

[1] Herbert Schildt, Java The complete reference, McGraw Hill Education private limited, 2013.
[2] Anita Seth, B.L.Juneja, Java One Step Ahead, Oxford University press, 2017.

[3] Timothy, Budd, Object Oriented Programming, 3/E Pearson Education, 2002.

[4] Cay S.Horstmann, Core Java, vol-1,8/E, Pearson Education, 2008.
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Devi Ahilya University, Indore, India [ll Year B.E. (Electronics &

Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits

Week

ETR6C1 L T P L T P Total
VLS| DESIGN 3 1 0 3 1 0 4
Duration of Theory
Paper: 3 Hours

Learning Objective: This course presents the fundamental of Digital CMOS VLSI
design with different VLSI design methodologies and combinational, sequential and
semiconductor memory circuit design. It also covers the limitations of CMOS in NANO
technology with introduction to the NANO Technology

Prerequisites: Knowledge of Digital Circuit and Basics of Semiconductors is required.

COURSE CONTENTS
Unit |
VLSI design flow, VLSI design style, introduction to the basic fabrication processes
(wafer preparation, oxidation, diffusion, etching, metallization and lithography, etc.),
Fabrication process Flow: basic Steps, the CMOS n-well Process. Metal oxide
semiconductor (MOS) structure, Types of MOSFET: Enhancement and Depletion.
Structure and operation of MOS transistor.

Unit Il

Threshold voltage equation and energy band diagram of MOSFET, controlling of threshold
voltage, MOSFET current — Voltage Characteristics. Transconductance, Drain conduction.
Aspect ratio, process parameters, second order effects, MOS small signal and Large signal
model, MOS capacitances. Stick diagram rules for nMOS and CMOS technology, lambda
based and micron based design rules. Layout design for CMOS inverter

Unit I

Analysis of different types of inverter circuit, CMOS inverter, transfer characteristic,
calculation of propagation delay, rise time, fall time, noise margin and power dissipation
for CMOS Inverter. Effect of threshold voltage and supply voltage on Delay and power
dissipation. Limitations of CMOS in NANO scale circuit design.

Unit IV

CMOS logic, Complex Logic Circuits, pseudo NMOS logic, pass transistor logic,
Transmission Gate logic and Dynamic logic circuit design. Designing of Combinational
logic circuit using CMOS and analysis of various design parameters.
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Unit V

Sequential MOS Logic circuits , SR Latched circuits, clocked latch and Flip Flop
Circuits, CMOS D latch and Edge Triggered Flip Flop, Design of the Schmitt trigger
circuit, Dynamic random access and Static random access memory cell design and
analysis, Sense amplifier and row and column decoder circuit.

Learning Outcomes:
Upon completing the course, Student would be able to:

1.Understand the static and dynamic behavior of MOSFETs (Metal Oxide Semiconductor
Field Effect Transistors) and the secondary effects of the MOS transistor model.

2.To be aware about the trends in semiconductor technology, and how it impacts
scaling and its effect on device density, speed and power consumption.

3.To understand MOS transistor as a switch and its capacitance.

4.Student will be able to design digital systems using MOS circuits (Static and Switching
characteristics of inverters)

5.Able to learn Layout, Stick diagrams, Fabrication steps.

6.Understand the concept behind ASIC (Application Specific Integrated Circuits) design
and the different implementation approaches used in industry.

BOOKS RECOMMENDED:

[1]. Sung-mo Kang and Yusuf Leblebici, CMOS Digital Integrated Circuit analysis and
Design, Tata McGraw-Hill, 3/e.

[2]. R. Jacob Baker, Harry W. Li and David E. Boyce, CMOS Circuit design, layout and
Simulation, PHI,IEEE press, Series Edition,

[3]. Yuan Taur and Tak H. Ning, Fundamentals of Modern VLSI Devices, Cambridge
university Press, Special Edition, 1998

[4]. Neil H.E. Weste and Kamran Esharhian, Principal of CMOS VLSI design, PHI, 2/e

[5]. Jan M. Rabaey, Digital Integrated Circuit, PHI, 2/e
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Devi Ahilya University, Indore, India lIl Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR6C2 L T P L T P Total
MOBILE AND 3 1 2 3 1 1 5
WIRELESS
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives: The course contents are aimed to provide:
Evolution of mobile communication system from 1G to 5G.
Understanding of various transmission and reception techniques used in different
mobile communication systems.
To know the importance of communication channel in performance of mobile
communi-cation system.

Prerequisites: Knowledge of analog and digital communication systems.

COURSE CONTENTS
Unit — |
Introduction to Wireless Communication: Classification of different wireless communication
networks, Transceiver techniques for Mobile wireless communication - Modulation, Channel
Coding, Speech Coding, Spread spectrum Modulation, Multiple Access Techniques, Duplexing.

Unit — Il

Channel Characterization: Characterizing Mobile-Radio Propagation, Large-Scale Fading,
Path loss models, Small-Scale Fading, Types of small scale fading, fading parameters —
Coherence time, coherence BW, Delay spread, Doppler spread. Models for Fading channel-
Rayleigh Fading and Rician distribution for fading channel, Fading mitigation techniques -
Equalization Techniques, Diversity Techniques, RAKE Receiver, OFDM.

Unit — 11

Introduction to Cellular Mobile System: A basic cellular system, Performance criteria,
Concept of frequency reuse channels, C/I ratio, cell splitting, sectoring, types of non co-
channel interference, co-channel interference: measurement & reduction factor,
Frequency management, Channel Assignment, Handoffs, Dropped call rate.

Unit - IV
GSM: System architecture, Air interfaces, Multiple access, Channel organization and framing

structure, Call set-up procedure, Protocols and signaling, Authentication and security.
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CDMA: CDMA Evolution, CDMA 1S-95 systems - its forward and reverse links, PN
sequence related to 1S-95, Power control, Trans receiver technigues used in CDMA, call
processing steps, Hand-off process.

Unit -V
Advanced Mobile Networks: Wireless Networks GPRS, EDGE, 3G-UMTS, Wi-max, WLAN,

their architecture and working. Overview of IP and Mobile IP, Introduction to 4G & 5G systems.

Learning Outcomes:

Upon Completing the Course, Student will able to learn
(1) Various processes and their types involved in mobile communication system.
(2) Current and future Mobile communication standards and techniques used in standards.

BOOKS RECOMMENDED:

[1].S Misra, “Wireless Communications and Networks” 3G and Beyond, Second Edition,
Mc Graw Hill, 2013.

[2].A F Molisch, Wireless communication, Second Edition, Wiley Publication, 2014.
[3].A Biswas, M Chaudhary, Wireless Communication, Theory and Applications,
Cambridge University Press, First Edition, 2017.

[4].T.S.Rappaport, “Wireless Communications: Principles and Practice, Second Edition,
Pearson Education/ Prentice Hall of India, Third Indian Reprint 2003.

[5].W.C.Y.Lee, "Mobile Communications Engineering: Theory and applications, Second
Edition, McGraw-Hill International, 1998.

List of Practical Assignments:

Note: Assignments has to be performed using MATLAB.

Assignment | ;. Performance evaluation of Mobile communication system in presence
of various digital modulation techniques.

() To evaluate the performance of MPSK for M=2,4,8,16 and their comparison study.

(b) To evaluate the performance of MFSK for M=2,4,8,16 and comparison study.

(c) Compare the performance of MSK & QPSK techniques.

(d) How will select a particular modulation technique for a particular
application. Assignment Il : Performance evaluation of mobile communication
system in presence of various error correcting codes .

(a) To evaluate the performance of Hamming code.

(b) To evaluate the performance of Convolution code.

(c) Performance comparison of these two codes.

(d) How will select a particular channel code for a particular application.
Assignment Ill : Performance evaluation of mobile communication system in

presence of various communication channels.
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(a) To evaluate the performance of AWGN channel.
(b) To evaluate the performance of Rayleigh channel.
(c) To evaluate the performance of Recian channel
(d) Performance comparison of different communication channels.
(e) What will be the impact of a communication channel on the performance of
digital com-munication system.
Assignment IV : Performance evaluation of digital communication system in
presence of various equalizers using.
(a) To evaluate the performance of linear equalizers.
(b) To evaluate the performance of adaptive equalizers.
(c) Performance comparison of different equalizers.
(d) What will be the impact of an equalizer on the performance of digital
communication system.
Assignment V :Simulate a mobile communication system and evaluate its various

perform ance measures.

Devi Ahilya University, Indore, India | Ill Year B.E. (Electronics and
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Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits
Week
ETR6C3 L T P L T P Total
CONTROL SYSTEM 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives: To provide the fundamental knowledge of control system engineering
and the concept of mathematical modeling of the physical system. The subject gives various
classical analysis tools for design and stability of system in time and frequency domain.

Prerequisites: Knowledge of Laplace transforms, Z-transform, Basics of MATLAB &
Simulink.

COURSE CONTENTS

UNIT-I: Introduction to the control system & Physical modeling

Basic component of control system (CS), open-loop CS (non-feedback system), close-
loop CS (feedback CS), Types of feedback CS- linear and non-linear CS, time-invariant
and time variant CS, single variable and multivariable control system.

Effect of feedback on-overall gain, stability, sensitivity, external disturbance or noise,
Block diagram representation of CS, Block diagram reduction rules, Transfer function
(TF), Poles-zero concept, Signal flow graph (SFG), Mason’s gain formula.

Modeling of CS - electrical networks, mechanical systems-translational and rotational

mechanical system, analogy concept- force to voltage (F-V) and force to current (F-1) analogy.
UNIT-IIl: Time domain analysis & Stability

Time response of continuous-data system, Standard test signals, Time response of prototype
first and second order CS, Performance specifications of prototype | & Il order systems, Steady-
state errors and error constants (positional, velocity, acceleration), Effect of adding Poles and
Zeroes to open-loop and close-loop transfer function (TF), Concept of Dominant poles of TF.
Types of controllers and their control action-proportional (P), integral (1), derivative (D),
PID control, and derivative feedback control, MATLAB based problems.
Stability-Concept of stability, Necessary conditions for stability, Absolute and relative
stability, Algebraic Criterion of stability- Routh Hurwitze Criterion. The Root locus
concept, Guidelines for sketching Root-locus, Root contour.

UNIT-III: Stability and Frequency domain analysis of CS
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Frequency domain analysis- Concept of complex frequency, performance specification
of frequency domain, Co-relation between time & frequency domain, Polar plot, Bode
plot, Stability analysis in frequency domain- Nyquist Criterion, Stability margins-Gain
and Phase margin, MATLAB Based Problems.

UNIT-IV: Design of Feedback CS & State Space Analysis of CS

Approach to system design, Preliminary considerations classical design, Realization of
basic Compensators-Lead, Lag, and Lag-lead compensator, Design of compensators in
Time and Frequency domain.

Concept of State, State Variable, and State Model, State model representation of an LTI
system, co-relation between State Model and TF, Solution of State Equations, Transfer
Matrix, Concept of Controllability & Observability, MATLAB based problems.

UNIT-V Digital Control Systems

Block diagram representation of Digital Control System, Sampling process,
Mathematical analysis of sampling process, Reconstruction of sampled signal, Pulse
Transfer Function, Zero-order and first order hold circuit, Mapping of s-plane to z-plane.

Learning Outcomes:

Upon Completing the Course, Student will able to:
Understand the concept of LTI control systems, Importance of feedback in CS
and stabil-ity concept.
Able to Design a Stable Control System
Understand the difference between Linear and Digital Control Systems.

BOOKS RECOMMENDED:
[1] B.C. Kuo, Automatic Control System, 7/E, PHI, 2006.

[2] I. J. Nagrath and M. Gopal, Control Systems Engineering, 5/E, New Age
International Publishers, 2007.

[3] M. Gopal, Control Systems (Principles & Design), 5/E, Tata McGraw Hill, 2007.

[4] Bishop & Dorf, Modern Control System, Addision Welseley.

[5] Ogata, Discrete-Time Control System, 2/e, PHI, 1995.

List of Practical Assignments:
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. Find the transfer function of various LTI control systems (open loop and close

loop) us-ing MATLAB command.

. Write a program to plot the poles and zeroes for the different sets of transfer

function us-ing MATLAB.

. Write a program to plot the time response of first and second order control system
on im-pulse, unit-step, ramp and parabolic input signals using MATLAB. Also find
the value of various transient response parameters.

transfer functions using MATLAB.

To determine the position, velocity and acceleration error coefficient of given

Plot the root locus for various transfer functions using MATLAB command.

. Plot the Nyquist plot for the given transfer function using MATLAB. Also comment

on the systems stability.

2(s+0.25)

G(S)H(S) = -mrmemmmmmrmmemememes

s? (s+1) (s+0.5)

Plot the Bode plot for the transfer function given below by using MATLAB.

Also find (a) Phase cross over frequency (b) Gain cross over frequency

(c) Gain margin (d) Phase margin.

Devi Ahilya University, Indore, India
Institute of Engineering & Technology

Ill Year B.E. (Electronics and
Telecommunication)
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Subject Code & Name Instructions Hours per Credits

Week
ETR6E1 L T P L T P Total
LINEAR INTEGRATED 3 1 2 3 1 1 5
CIRCUITS
Duration of Theory
Paper: 3 Hours

Learning Objective: In-depth knowledge of Operational Amplifier including its
circuit analysis, design and application.

Prerequisite: Analysis using R-parameter and feedback concept.

COURSE CONTENTS

UNIT |

Operational Amplifier Fundamentals: Amplifier Fundamentals, The Operational Amplifier
,Basic Op Amp Configurations, ldeal and practical Op Amp Circuit Analysis and
characteristics ,Positive and Negative Feedback , Feedback in Op Amp Circuits , The
Return Ratio and Blackman’s Formula , Op Amp Powering. Circuits with Resistive
Feedback: Current-to-Voltage Converters, Voltage-to-Current Converters, Current
Amplifiers, Difference Amplifiers, Instrumentation Amplifiers, Instrumentation
Applications, Transducer Bridge Amplifiers. CMRR, offset error voltage and current.

UNIT Il

Active filters I: The Transfer Function, First-Order Active Filters, Standard Second-Order
Responses, KRC Filters, Multiple-Feedback Filters, State-Variable and Biquad Filters,
Sensitivity.Active filters 1I: Filter Approximations, Cascade Design, Generalized
Impedance Converters,Direct Design, The Switched Capacitor, Switched-Capacitor
Filters, and Universal SC Filters

UNIT IlI

Static Op Amp Limitation: Simplified Op Amp Circuit Diagrams, Input Bias and Offset
Currents, Low-Input-Bias-Current Op Amps, Input Offset Voltage, Low-Input-Offset-
Voltage Op Amps, Input Offset Error and Compensation Techniques, Input Voltage
Range/Output Voltage Swing, Maximum Ratings. Dynamic Op Amp limitation: Open-
Loop Frequency Response, Closed-Loop Frequency Response, Input and Output
Impedances, Transient Response,Effect of Finite GBP on Integrator Circuits, Effect of
Finite GBP on Filters, Current-Feedback Amplifiers.

UNIT IV
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Stability: The Stability Problem, Phase and Gain Margin Measurements, Frequency
Compensation of Op Amps, Op Amps Circuits with a Feedback Pole, Input-Lag and
Feedback-Lead Compensation, Stability in CFA Circuits.

UNIT V

Designing- Adder, Subtractor, Integrator, Differentiator, Voltage follower, Comparator, Zero
Crossing detector, Schmitt trigger, Peak Detector. Signal Generator: Sin wave generator,
multivibrators, triangular and saw tooth wave generator, Log/Antilog amplifiers.

Learning Outcome:

After learning the course the students should be able to:

Understand op-amp’s basic construction, characteristics, parameter limitations,
various configurations and other applications of op-amp.

Analyze and deign basic op-amp circuits, particularly various linear and
non-linear circuits, active filters, signal generators, and data converters

BOOKS RECOMMENDED:

[1] Millman & Halkias - Integrated Electronics, Tata McGraw Hill.

[2] Franco-Design with Operational Amplifiers & Analog Integrated Circuits, TMH
[3] Schilling & Belove-Electronic Circuit, Discrete & Integrated , TMH

[4] Gayakwad R.A- Op-Amps and Linear IC’s, Pearson .

[5] Coughlin and Driscoll — Operational Amplifier and Linear Integrated Circuits —
Pearson Education Asia.

List of Practical Assignments:

1) To measure the gain of inverting & non-inverting amplifier.

2) To analyze the voltage transfer characteristics of op-amp.

3) To study the inverting adder & subtractor configuration of op-amp.

4) To study the non- inverting adder & subtractor configuration of op-amp.
5) To study the differentiator configuration of op-amp.

6) To study the integrator configuration of op-amp.

7) To study the low pass & high pass filter.

8) To study the band pass & band reject filter.

9) To study the zero crossing detector.

10)To analyze the performance of comparator.
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Subject Code & Name Instructions Hours per Credits

Week

ETR6E2 L T P L T P Total
MULTIMEDIA 3 1 2 3 1 1 5
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objective: This course introduces fundamental technologies for video
communications and networking. It will address 1) how to efficiently represent and
process video signals, and 2) how to deliver video signals over networks.

Prerequisite: Computer Networks and D.S.P

COURSE CONTENTS
UNIT-I
Introduction to Multimedia What is multimedia, multimedia and hypermedia, Graphics and
Image representation, Graphics/Image data types, popular file formats Fundamental
concepts in Video. Types of video signals, Analog Video, Digital Video, Basics of Digital
Audio, Digitization of Sound, MIDI, Quantization and transmission of audio.

UNIT-II
Lossless compression Algorithms : Run length coding, variable length coding,
Dictionary based coding, Arithmetic coding, lossless image compression

UNIT-III

Lossy compression algorithm: Introduction, distortion measures, rate distortion theory,
guantization, transform coding, Wavelet based coding, embedded zero tree wavelet
coefficients, SPIHT

UNIT-IV
Image compression standards: The JPEG standard, JPEG 2000standard, JPEG LS

standard, JBIG UNIT-V

MPEG Video Coding : Basic video compression techniques---H.261,MPEG-1, MPEG-
2,MPEG-4, Video transport over the Internet and wireless networks

Learning Outcomes:
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At the end of the course, the students would

understand the basics of analog and digital video: video representation and
transmission analyze analog and digital video signals and systems

know the fundamental video processing techniques

acquire the basic skill of designing video compression

familiarize himself/herself with video compression standards
know the basic techniques in designing video transmission systems: error control
and rate control

BOOKS RECOMMENDED:

[1].D. Taubman and M. Marcellin, "JPEG2000: Image Compression Fundamentals,
Standards, and Practice,"” Kluwer, 2001.

[2].1ain E G Richardson, "H.264 and MPEG-4 Video Compression,” John Wiley &
Sons, September 2003

[3].M. E. Al-Mualla, C. N. Canagarajah and D. R. Bull, “Video Coding for Mobile
Communications: Efficiency, Complexity and Resilience”, Elsevier Science,
Academic Press, 2002.

[4]. A. Murat Tekalp, "Digital Video Processing," Prentice Hall, Englewood Cliffs, NJ, 1995.

[5]. Khalid Sayood, "Introduction to Data Compression,” 2nd ed., Morgan Kaufmann, 2000.

[6]. Jerry Gibson, Toby Berger, Tom Lookabaugh, Rich Baker and David Lindbergh, "Digital
Compression for Multimedia: Principles & Standards," Morgan Kaufmann, 1998.

[7].A. N. Netravali and B. G. Haskell, "Digital Pictures — Representation,
Compression and Standards," 2nd ed. Plenum Press, 1995.

List of Practical Assighments:

Practical based on Audio and Vision System Toolbox of MATLAB:

Computer Vision System Toolbox™ provides algorithms and tools for video processing
workflows. Read and write from common video formats, perform common video

processing algorithms such as deinterlacing and chroma-resampling, and display results
with text and graphics burnt in to the video. Video processing in MATLAB® uses System

objects, which avoids excessive memory use by streaming data to and from video files.
Audio System Toolbox™ provides algorithms and tools for the design, simulation, and
desktop prototyping of audio processing systems. It enables low-latency signal streaming
from and to audio interfaces, interactive parameter tuning, and automatic generation of audio
plugins for digital audio workstations.Audio System Toolbox includes libraries of audio
processing algorithms (such as filtering, equalization, dynamic range control, and


http://www.amazon.com/exec/obidos/tg/detail/-/0120530791/102-0538347-3016135?v=glance
http://www.amazon.com/exec/obidos/tg/detail/-/0120530791/102-0538347-3016135?v=glance
http://www.ee.unl.edu/faculty/khalid_sayood/khalid_sayood.html
http://www.mkp.com/books_catalog/catalog.asp?ISBN=1-55860-558-4
http://www.mkp.com/books_catalog/catalog.asp?ISBN=1-55860-369-7#Contents
http://www.mkp.com/books_catalog/catalog.asp?ISBN=1-55860-369-7#Contents
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reverberation), sources (such as audio oscillators and wavetable synthesizers),
and measurements (such as A- and C-weighting). Interfaces to external MIDI
controls and low-latency audio drivers such as ASIO, ALSA, and CoreAudio

enable to validate multichannel audio designs in MATLAB® or Simulink®.

Devi Ahilya University, Indore, India | lll Year B.E. (Electronics and
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Institute of Engineering & Technology Telecommunication)

Subject Code & Name Instructions Hours per Credits
Week

ETR6E3 L T P L T P Total
SOFT COMPUTING 3 1 2 3 1 1 5
TECHNIQUES
Duration of Theory
Paper: 3 Hours

Learning Objectives: To provides an understandable approach to Soft Computing
based methods for problem solving by combining different methods of Al, fuzzy
systems, and neural networks

Prerequisite: Overview of Atrtificial Intelligence and Digital systems

COURSE CONTENTS
Unit -l
Fuzzy Set Theory and Fuzzy Relations:
Classical Sets and Fuzzy Sets, Classical Set. Operations on Classical Sets, Properties
of Classical Sets, Mapping of Classical Sets to a Function, Fuzzy Sets , Fuzzy Set
Operations, Properties of Fuzzy Sets, Classical and Fuzzy Relations, Cartesian Product
of Classical Relations , Fuzzy Relations, Tolerance and Equivalence Relations, Fuzzy
Numbers, Fuzzy Arithmetic, Alpha cut, MATLAB based Exercises.

Unit = I

Introduction to Fuzzy Inference System:

Membership Functions,Introduction, Features of Membership Function, Classification of Fuzzy
Sets ,Fuzzification, Membership Value Assignments, Defuzzification, Lambda Cuts for Fuzzy
Sets, Lambda Cuts for Fuzzy Relations, Defuzzification Methods , Fuzzy Rule-Based System,
Formation of Rules ,Decomposition of Rules, Aggregation of Fuzzy Rules, Properties of Set of
Rules,Fuzzy Inference System, Fuzzy Inference Methods, Mamdani’s Fuzzy Inference
Method, Takagi—Sugeno Fuzzy Method (TS Method) , MATLAB based problems.

Unit-111

Neural Networks and Perceptron model

Introduction to Neural Network. Models of a Neuron. Network Architectures. Learning
Processes. Supervised and Unsupervised Learning, Perceptron. Back-Propagation
Algorithm. XOR Problem. Generalization. Approximations of Functions. Self-Organizing
Map algorithm. Learning Vector Quantization, MATLAB based problems.

Unit-1IvV
Fuzzy Neural Networks
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Integration of fuzzy logic and neural networks ,Fuzzy Hybrid neural, Computation of
fuzzy logic inferences by hybrid neural net, Tuning fuzzy control parameters by neural
nets, Fuzzy rule extraction from numerical data, Neuro-fuzzy classifiers, ANFIS,
Applications of fuzzy neural systems, MATLAB based problems

Unit V

Genetic Algorithms

Introduction, Structure of Evolutionary Algorithms, Components of Evolutionary
Algorithms, Representation, Evaluation/Fitness Function, Population Initialization,
Selection, Recombination, Mutation, Reinsertion, Multi-objective  Evolutionary
Algorithms, and MATLAB based problems

Learning Outcomes:

At the end of this course, students will be able to:
Identify and describe soft computing techniques and their roles in building
intelligent machines
Recognize the feasibility of applying a soft computing methodology for a
particular problem
Apply fuzzy logic and reasoning to handle uncertainty and solve engineering
problems Apply genetic algorithms to combinatorial optimization problems

Apply neural networks to pattern classification and regression problems

Effectively use existing software tools to solve real problems using a soft
computing approach
Evaluate and compare solutions by various soft computing approaches for a
given problem.

BOOKS RECOMMENDED:

[1] S. Haykin, “Neural Networks: A Comprehensive Foundation”, Prentice Hall, 1999.

[2] G JKlir and T A Folger, "Fuzzy sets, uncertainty, and information”, Prentice-Hall, 1992.
[3] D. Driankov, H. Hellendoorn and M Reinfrank, "An introduction to fuzzy control”,
Springer-Verlag, 1993.

[4] G J Klir and B Yuan, "Fuzzy Sets and Fuzzy Logic - Theory and Applications",
Prentice-Hall, 1995.

[5] C. Bishop, “Neural Networks for Pattern Recognition”, Oxford University Press, 1995.

List of Practical Assignments:



1
2
3
4.
5.
6
7
8
9.
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. Write A Program For Implementing Linear Saturating Function.
. Study And Analysis Of Art Model.
. Write A Program For Error Back Propagation Algorithm (Ebpa) Learning.

Study And Analysis Of CPN

Study And Analysis Of Genetic Algorithm Life Cycle.
Study And Analysis Of Fuzzy Vs Crisp Logic.

Write A Program Of Perceptron Training Algorithm.
Write A Program To Implement Hebb’s Rule

Write A Program To Implement Of Delta Rule

10. Write A Program For Back Propagation Algorithm
11. Write A Program To Implement Logic Gates

Devi Ahilya University, Indore, India lll Year B.E. (Electronics and
Institute of Engineering & Technology Telecommunication)
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Subject Code & Name Instructions Hours per Credits

Week
ETR6E4 L T P L T P Total
INDUSTRIAL AND 3 1 2 3 1 1 5
MEDICAL

ELECTRONICS

Duration of Theory
Paper: 3 Hours

Learning Objective: To understand the application of Electronics in Medical
Science & Industrial applications.

Prerequisite: Electrical Engg, Basic Electronics, Applied Chemistry and Physics

COURSE CONTENTS
Unit-I
Basic concept of Sensors and transducer, Transducers used for measurement of
Displacement-resistive, inductive and capacitive method, Linear and Angular Velocity,
Acceleration- seismic and peizoelectric accelerometer, Capacitive Transducer, Piezo-
Electric Transducer, and LVDT, strain measurement technique, resistance strain gauge
and its types, Signal conditioning of strain gauges.

Unit-1l

Transducers for Temperature Measurement- Resistance Thermometer like RTD,
Thermistor and Thermocouple, Radiation and Optical Pyrometer.

Transducers for Measurement of Pressure: - Manometers types, Elastic Types

transducers, Low Pressure measurement gauges.

Unit-Ill

Transducers for Measurement of Flow: - Types of flow meters, variable head constant
area meter and its types, constant head variable area meter and its types, variable head
variable area meter and its types,

Transducer for Level Measurement: - Resistive method, Ultrasonic, Capacitive and

Gamma Ray level Gauges.

UNIT-IV

Sources of biomedical signals, Medical instrumentation system, General constraints in design of
medical instrumentation system, Origin & types of bioelectric signals, Electrodes used for ECG,
EEG, EMG, Biomedical recorders: ECG, EEG, EMG, PCG, VCG, Lasers used in medical field,
Bedside patient monitoring system, Biomedical telemetry & Telemedicine.

UNIT-V
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X-ray machine & Digital radiography, Principles & system components of Computed-
Tomography, Magnetic Resonance Imaging: Principles of NMR, Ultrasonic & Thermal
imaging systems, Cardiac pacemaker, Artificial kidney, Dialyzers, Haemodialysis
machine, Lithotriptor system, Introduction to Defibrillators, Mechanics of Respiration,
Artificial ventilation, Types of ventilators.

Learning Outcome:

Upon Completing the Course, Student will able to:
Understand the various sources of bioelectric signals & their processing.
Describe the fundamentals of various recording & diagnostic instruments.
Study & understand the fundamentals of medical & laboratory
instrumentation. Understanding of various Industrial transducers.

BOOKS RECOMMENDED:

[1] A.K.Sawhney & Puneet Sawhney, A Course in Mechanical Measurements and
Instrumentation, 12/e, Dhanpat Rai & Co. (P) Ltd., 2004

[2] B.C.Nakra & K.K.Chaudhary, Instrumentation Measurement and Analysis, 2/e,
TATA McGraw-Hill Publishing Company Ltd, New Delhi., 2003

[3] D.Patranabis, Principles of Industrial Instrumentation, 2/e, Tata McGraw-Hill
Publishing Company Ltd, New Delhi., 1998

[4] R.S.Khandpur, Handbook of Biomedical Instrumentation, 2/e, Tata McGraw-Hill, 2007

[5] John G. Webster, Medical Instrumentation, 4/e, Wiley, 2015

List of Practical Assignments:

Study of ECG Simulator for understanding the ECG signal & its generation process.

Using ECG Amplifier & CRO measure the amplitude, frequency & nature of ECG signal.
Study of EEG Simulator for understanding the EEG signal & its generation process.

Using EEG Amplifier & CRO measure the amplitude, frequency & nature of EEG signal.

Study of EMG Simulator for understanding the EMG signal & its generation process.
Using EMG Amplifier & CRO measure the amplitude, frequency & nature of EMG
sig-nal.

7. Study of Heart & Pacemaker.

8. Study of Defibrillator system.

9. Study of Respiratory system.

10.Experimental study of ph meter & UV-Spectrophotometer.

11. Study of various Temperature sensors.

12. Study of various Pressure sensors

o gk wDdhE
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13. Study of various Flow sensors
14. Study of various level sensors
15. Study of various displacement sensors

Devi Ahilya University, Indore, India | lll Year B.E. (Electronics and
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Institute of Engineering & Technology Telecommunication)

Subject Code & Name Instructions Hours per Credits
Week

ETR6ES L T P L T P Total
MODELING AND 3 1 2 3 1 1 5
SIMULATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:

To give exposure of stochastic processes and to show their importance in
engineering education and research
To develop skills to identify a process, its inputs and outputs. Then to develop a
model and quantify the results.
To give an hands on experience in MATLAB to be used as a simulation tool for
the stochastic processes

To develop an orientation towards research in electronics and computer engineering.

Prerequisites: Fundamental knowledge of Probability Theory

COURSE CONTENTS
UNIT —I
Introduction to Probability Theory -Relative Frequency and Classical Definitions, Sample Space

and Events, Conditional Probabilities, Independent Events, Bayes Formula, Bernoulli Trials.

UNIT =l

Random Variables- Definition, Discrete Random Variables, Probability mass Function ,
Distrribution Functions: Bernoulipmf, Bionomialpmf, Geometric pmf, Poisson pmf,
ContinuousRandom Variables, Cumulative Distribution Function(CDF), Probability Density
Function (PDF), Exponential Distribution, Reliability and failure rate, Normal Distribution,
Uniform Distribution. Mean, Variance and Moments of Random Variables, Function of a
Random Variable and it's Expectation, Jointly Distributed Random Variable.

UNIT =llI

Markov Chains - Classification of stochastic process, Introductionto Markov chains,
Classification of States, Transition Probabilities, Limiting State Probabilities,
HigherTransition Probabilities, Concept of Transient States and Absorption
Probabilities, Solution of Problems Based on Markov Chains.

UNIT =IV
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Markov Processes -Introduction to Continues Time Markov Chains, Birthand Death
Processes, The Transition Probability Function, Limiting Probabilities, Exponential
Distribution & Poison Process. Solution of Problems Based on Continuous Time Markov
Chains, Introduction to Queuing Theory and M/M/1 Queuing Systems.

UNIT =V
Simulation- Simulation of Queues, Statistical Inference and FewExamples on Simulation
Estimation of Mean and Variance, Confidence Interval, Regression and Correlation analysis

Learning Outcomes:

Upon Completing the Course, Student will able to:
Describe basic characteristics of systems, and illustrate these descriptions using
simple examples.
Distinguish between modelling methods that are suitable for continuous-time, discrete-
time, discrete-event, and hybrid systems, and apply these methods to simple systems.
Build performance metrics into a system model and interrogate these metrics to
appraise the performance of different system configurations or designs.
Use industry-relevant simulation tools to model the performance of semi-realistic
case study systems.
Organise a modelling and simulation workflow, and apply a workflow to address
performance questions related to a system.

BOOKS RECOMMENDED:

[ 1]. S.M. Ross, “Introduction to Probability Models, 9th Edition, Elsevier Publication”, 2007.

[ 2]. K.S.Trivedi, “Probability and Statistics with Reliability, Queuing and Computer
Sci-ence Applications”, 2nd Edition , A Wiley-Interscience Publication.

[ 3]. Averill M. Law,W. David Kelton, “Simulation Modeling and Analysis”, 3rd Edition,
Tata McGraw-Hill Publication.

[ 4]. A Papoulis, S.VPillai, “Probability Random Variables and Stochastic
Processes”, 4th Edition, TMH Publication, 2002.

List of Practical Assignments:
To become familiar with the MATLAB and Simulink environments.

To learn to construct state space, transfer function and block diagram models of
dynamical systems and to simulate these models in MATLAB and Simulink.
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Subject Code & Name Instructions Hours per Credits

Week

STR6S6 L T P L T P Total
ENTERPRENEURSHIP 2 0 0 2 0 0 2
AND IPR
DEVELOPMENT
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1. To provide awareness about entrepreneurship.
2. To develop the skills of entrepreneurship & to encourage the students to become
an entre-preneur.
3. To self motivate the students by making aware of different opportunities and
successful growth stories
4. To impart the basics of Intellectual property Rights.

COURSE CONTENTS
UNIT |
Introduction to Entrepreneurship: Entrepreneurship- Concept, Nature, Functions and
Importance; Entrepreneurs- Characteristics, Types and Motivation; Entrepreneurial process;
Enterprise- Definition and Classification (MSME- Micro, Small & Medium Enterprises).
Case Study: Success and Failure stories of entrepreneurs and discussing their

characteristics and reasons for success/failure.

UNIT Il

Entrepreneurial Journey: Creativity and Innovation, Recognizing opportunities and
Generating ideas, Feasibility analysis, Industry and Competitor analysis, developing
effective business model.

Class Activity: Idea generation by students.

UNIT 1l

Business Plan for New Ventures in Respective Industry: Project Identification,
Market Survey, Production plan, Operational plan, Marketing plan, Organizational plan
and financial plan; writing a business plan.

Class Activity: Students asked to finalize on their ideas and start writing business plans

UNIT IV
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Institutional Support to Entrepreneurs: Need for Institutional support different
Government & Non Government institutions to support Entrepreneurs like, NSIC, SIDO,
SSIB, SSIDC, SISlIs, DTICs, industrial Estates, Specialized Institutions.

UNIT V

Intellectual Property Rights: Introduction of IPR, General Provisions & Basic
principles of IPR, various perspective of IPR like Innovation & Creation, Innovators &
Creators; Patents, Copyrights and Trademarks.

Learning Outcomes:

At the end of the course, students should be able to do the following:
1. Learn how to start an enterprise and design business plans those are suitable
for funding by considering all dimensions of business.
2. Understand entrepreneurial process by way of studying different cases and

performing class activities.

BOOKS RECOMMENDED:

[ 1]. Robert D. Hisrich, Mathew J. Manimala, Michael P Peters and Dean A.
Shepherd, “En-trepreneurship”, 9th Edition, Tata Mc-graw Hill Publishing Co.Itd.-
new Delhi, 2014.

[ 2]. Bruce R. Barringer and R. Duane Ireland, “Entrepreneurship”, 4th Edition,
Pearson Pub-lications, New Delhi, 2011.

[ 3]. N.K. Acharya, Text book on intellectual Property Rights, Asha Law House New Delhi,
New Edition, 2001.



Institute of Engineering & Technology, Devi Ahilya University, Indore, (M.P.),
India. (Scheme Effective from July 2017)

Devi Ahilya University, Indore, India lll Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR6G4 L T P L T P Total
COMPUTER 3 1 0 3 1 0 4
NETWORKS
Duration of Theory
Paper: 3 Hours

Learning Objectives: The content covers the different types of computer networks,
the layered approach of protocol stack, its advantage, and protocols of each layer.

Prerequisite(s): Fundamental knowledge of data transmission

COURSE OF CONTENTS

Unit |

Computer network — Hardware, Software, Reference model, physical layer
Network and application, categories of network-LAN, MAN, WAN, Wireless Network,
Internetwork, Reference models.— OSI,TCP/IP model and their comparison, Line
configuration-point to point, multicast ,broadcast ,Network Topology — Mesh , Star ,Tree
, Bus , Ring , Hybrid Physical Layer — Shannon’s maximum data rate of a channel,
Transmission media — Guided as Magnetic, Twisted Pair, coaxial cable, fiber optics etc.,
wireless as radio wave, microwave, infrared

Unit Il

Data Link Layer

Framing techniques , Error detection-correction , Multiplexing-TDM ,FDM,WDM ; switching
— circuit , message , packet switching , Repeaters, Hubs , Bridges ,switches ,routers and
gateways ;Data link protocols -- unrestricted simplex protocol, stop & wait , sliding window
,Go-back- n ,selective repeat, data link layer in internet

Unit [l

Medium Access control sublayer

Channel allocation, Multiple access protocols — ALOHA, CSMA, CSMA /CD, collision-
free protocol

Ethernet- frame format, cabling, encoding, performance, fast Ethernet, gigabit Ethernet,
Broadband and wireless LAN, Bluetooth
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Unit IV

Network layer

Connectionless — connection oriented service, comparison of virtual circuit and
datagram subnet, Routing algorithms- shortest path , flooding ,distance vector ,
hierarchical routing , congestion control and prevention ,Quality of service , network
layer in internet- IP protocol and IP address, IPv6, OSPF, BGP routing protocol

Unit V

Transport layer and Application layer

Elements of transport protocol, internet transport protocol-UDP / TCP protocol,
performance issues-Network performance measurement, system design for better
performance Domain name system, email, world wide web- architecture, HTTP

Learning Outcome:

After completing this course the student must demonstrate the knowledge and ability to:
1. Independently understand basic computer network technology.

2. Understand and explain Data Communications System and its components.

3. Identify the different types of network topologies and protocols.

4. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each layer.
5. Identify the different types of network devices and their functions within a network

6. Understand and building the skills of subnetting and routing mechanisms.

7. Familiarity with the basic protocols of computer networks, and how they can be

used to assist in network design and implementation.

BOOKS RECOMMEDED

[1] Andrew S. Tannenbaum, Computer Networks, 4/E Pearson Education, 2003 ,

[2] William Stallings ,Data and Computer Communications , 8/E Prentice Hall India, 2007
[3] Behrouz A.Forouzan , Data Communications and Networking ,4/E Tata McGraw-Hill, 2000
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Subject Code & Name Instructions Hours per Credits

Week

ETR6L4 L T P L T P Total
DESIGN WORKSHOP - - 2 - - 2
Only Practical
examination will be held

Learning Objective: To enable student to design and Simulate circuit on Circuit

simulation software and generate PCB layout. Fabrication of PCB for the generated circuit.

Prerequisites: Basic and Digital Electronics

COURSE CONTENTS

Perform any three Problems for Module 1 and 2 each. Design and Simulate on
Circuit simulation software and generate PCB layout. Fabricate PCB for the

generated circuit by obtaining bill of material.

MODULE 1 - DIGITAL ELECTRONICS
Q.1 Design a 3 bit counter which counts in the sequence
001, 011, 010, 110, 111, 101, 001, ...
(a) Use clocked D flip-flops
(b) Use J-K flip-flop

Q.2 Design and Implement a 8-bit barrel shifter using 4 X 1 Multiplexers.

Q.3 Design a one-input, one-output serial 2’s complementer. The circuit accepts a
string of bits from the input and generates the 2’s complement at the output. The
circuit can be reset asynchronously to start and end the operation.

Q.4 Design a four-bit shift register with parallel load using D flip-flops. There are two
control inputs: shift and load. When shift = 1, the content of the register is shifted by
one position. New data are transferred into the register when load = 1 and shift= 0. If
both control inputs are equal to 0, the content of the register does not change.

Q.5 Design a 16-bit Magnitude comparator using IC 7485 (4-bit Magnitude comparator).

Q.6 Design a hardware stack to hold a maximum of four values, each consisting of
one bit. The stack has the following input lines:
Clock

POP
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PUSH

input data
and a single output line. The output line always reports the current top of the stack.
(Recall that a stack pushes data onto the top of the stack, and pops data from the top
of the stack. In other words, last in, first out. If more than four values are pushed on,
older values are discarded.)
You may use AND, OR, XOR, and NOT gates, etc; flip-flops of any kind; and/or
decoders, multiplexers, etc.

MODULE 2 - ANALOG ELECTRONICS
Q.1 Design a common- emitter amplifier with output impedance 10KQ and a gain of 100
using a transistor of =200 and a 24V power supply.

Q.2 Design a two stage RC coupled BJT amplifier to meet the following specifications.
Av 2 5000, Sico < 10,FI = 20Hz, Vo=2Vo, Vcc = 15V.
Calaulate Av, Ri and Ro of designed circuit.

Q.3 Design a cascode amplifier stage using bipolar transistors to drive a load resistor of
100 Q. The amplifier output is to be time varying signal of +600mV. The overall
performance of the amplifier is specified as:

» Operating current for cascade stage collectors = 1,2mA

* Overall gain = -30

* DC power supply +15V

Q. 4 Design the basic BJT differential amplifier to provide a differential input resistance
of at and a differential voltage gain of 100 V/V. The transistor (3 is specified to be at least
100. The available positive power supply is 5V.

Q.5 Design a CMOS cascode amplifier with the following specifications:
DC gain = 2500

Gain-Bandwidth product = 100MHz.

Load capacitance = 1 pF

Q.6 Design a saw tooth generator using a 555 timer having a pulse duration of 10 sec
and peak voltage of 5V.

Learning Outcomes:

Upon completing the course, Student would be able to:
Design basic Analog and Digital circuit, PCB layput and use of EDA tool.

BOOKS RECOMMENDED:

[1].Bob Dobkin ,”Analog Circuit Design: A Tutorial Guide to Applications and
Solutions”, Newnes Publications,2011.

[2]. Nihal Kulratna,”Electronic Circuit Design: From Concept to

Implementation”,CRC Press,2008.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

SCHEMES OF EXAMINATION FOR B.E PROGRAMME

B. E. IV YEAR ELECTRONICS & TELECOMMUNICATION ENGINEERING
(CBCS) L -Lecture, T — Tutorial, P — Practical, PC-Programme core, PE-Programme
Elective, CBCS-Choice based credit system

Semester-VI|I
S.No | Subject code | Subject Name Type L-T-P Credits
1 ETR7C1 PROJECT PHASE-I PC 0-0-7 7
2 ETR7C2 OPERATING SYSTEM PC 3-1-0 o
3 ETR7C3 ANTENNA AND WAVE PC 3-1-1 U+1(P)
PROPOGATION
4 ETR7C4 RF AND MICROWAVE PC 3-1-1 U+1(P)
ENGG.
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
5 ETR7EL CIRCUIT DESIGN USING PE 3-1-1 U+1(P)
HDL
ETR7EZ2 WIRELESS ADHOC AND
SENSOR NETWORKS
ETR7E3 EMBEDDED SYSTEM
ETR7E4 INDUSTRIAL
COMMUNICATION
ETR7ES SPEECH AND IMAGE
PROCESSING
8 ETR7V7 COMREHENSIVE VIVA -VII NMIRTUAL 0-0-4 o
TOTAL CREDITS 30
Semester-VI111 (For Students not opting for Internship)
S.No | Subject code | Subject Name Type L-T-P Credits
1 ETR8P2 PROJECT PHASE-II PC 0-0-7 7
2 ETR8C1 TELECOM NETWORKS PC 3-1-0 o
3 ETR8C2 OPTICAL COMMUNICATION |PC 3-1-1 1+1(P)
4 ETR8C3 SATELLITE AND PC 3-1-1 1+1(P)
NAVIGATION SYSTEM
PROGRAMME ELECTIVE (ANY ONE FROM LIST GIVEN BELOW)
4 ETR8E1 INTERNET OF THINGS PE 3-1-1 1+1(P)
ETR8E2 NETWORK SECURITY
ETR8E3 ELECTROMAGNETIC
INTERFERENCE AND
ELECTROMAGNETIC
COMPATIBILITY
ETR8E4 DBMS AND DATA
ANALYTICS
ETR8ES MACHINE LEARNING
8 ETR8V8 COMPREHENSIVE VIVA \VIRTUAL 0-0-4 o
TOTAL CREDITS 30




Semester-VIII1 (For Students opting for Internship)
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S.No | Subject code

Subject Name

Type

L-T-P

Credits

1 ETR8CI1

INTERNSHIP

PC

0-0-20

20

Two Elective courses t

0 be chosen from SVAYAM-NPTEL (Shortlisted by Departmental Committee)

3 ETR8G1

PE 3-0-0 3
4 ETR8G2 PE 3-0-0 3
5 ETR8VI COMPREHENSIVE VIVA VIRTUAL 0-0-4 .

TOTAL CREDITS

30
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics &
Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits
Week
ETR7C1 L T P L T P Total
PROJECT PHASE-I 0 0 14 0 0 7 7

Learning Objective: To provide a comprehensive hands on experience to the students about
the development of a complete project starting from analysis to testing. The students can also
take a research project for innovating a new idea and its implementation.

Prerequisites: Electronics and Computer related subjects till 111 year.

COURSE CONTENTS
The major emphasis (but not limited to) shall be given on Microcontroller, Microprocessors,
Analog and Digital Electronics/Communication ,VVLSI and VHDL etc these are practice oriented
areas of interest. The students shall be making the system, application or simulation packages
depending upon the idea, technology chosen and expertise available. The architectural issues
shall be important while the exposure to the technology needs to be gained by the students
through thorough practice.

The students (in a batch) shall be required to be continuous interaction with the guide for the
advice, guidance and facilities periodically and show the progress. They shall also be taking a
certificate in the diary for satisfactory remarks or comments. Batch size shall be decided as per
need and the quantum of the project.

The students shall make presentation and submit an originally drafted project reports
periodically and at the end of the semester.

Learning Outcomes:

Upon completing the course, Student would be able to:
Work in a team

Develop small working projects through designing, analysis and testing of model
Able to give presentation on the project developed

BOOKS RECOMMENDED:

[1] Reference books and web links of the relevant material the must be consulted as advised by
the guide.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7C2 L T P L T P Total
OPERATING SYSTEM 3 1 0 3 1 0 4
Duration of Theory
Paper: 3 Hours

Learning Objectives:
The course contents are aimed to provide:
Students will learn how Operating System is Important for Computer System.
To make aware of different types of Operating System and their services.
To learn different process scheduling algorithms and synchronization techniques to
achieve better performance of a computer system.
To know virtual memory concepts.

To learn secondary memory management

Prerequisites: Basic knowledge of Data Structures and Computer Organization.

COURSE CONTENTS

UNIT-I

Introduction: Role of OS: Types of OS, Batch Systems; Multiprogramming; Time Sharing;
Distributed & Real time OS. Computer structure and OS: System Architecture — 1/O, Storage,
Processors; System components- OS Services, System Calls , System Programs; System Design,
Implementation and Generation.

UNIT-II

Process Management: Concepts of process: Process status, Process description, Process model.
Process Scheduling: Concepts, Scheduler organization, preemptive and non- preemptive
scheduler strategies, scheduling algorithms: FCFS, SJN, Priority Scheduling, Round Robin
Scheduling, Multiple Processor scheduling, Thread Concepts and Multiple threaded OS.

UNIT-111

Process Synchronization and Deadlock: Process Co-operation, Concepts of Inter-process
communication, Process Synchronization, Synchronization Issues, Critical Section problem,
Mutual exclusion Primitives and Algorithms, Process Synchronization with semaphores.
Concepts of Deadlock, Conditions for Deadlocks, Resource Concepts & Abstractions, Deadlock
Prevention, Avoidance and Recovery, Banker Algorithms for Deadlock Avoidance.
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UNIT-IV

Memory Management and File system: Paging, Segmentation and Contiguous memory
allocation. Virtual Memory: Demand Paging, Page replacement and Frame Allocation policies,

Thrashing. File System: Concepts, Access Method, Directory Structure, and File System
Management.

UNIT-V

Disk management and other issues: Disk management: Disk Structure and Scheduling. File
systems, and operating system support for distributed systems. Protection and Security related
issues. Case studies of contemporary operating systems.

Learning Outcomes:
Upon Completing the Course, Student will able to learn:

Understands the different services provided by Operating System at different
level. They learn real life applications of Operating System in every field.

Understands the use of different process scheduling algorithm and synchronization
techniques to avoid deadlock.

They will learn different memory management techniques like paging, segmentation and
demand paging etc.

BOOKS RECOMMENDED:

[1]. Silberschatz, Galvin and Gagne, Operating System Principles, 7th Ed. Addison Wesley.
[2]. Gary Nutt, Operating Systems, 3rd Ed. Pearson Education, India

[3]. Tanenbaum, Modern Operating Systems, PHI.

[4]. W. Stalling, Operating Systems, Macmillan.

[5]. H. M. Dietel, Operating Systems, Addison Wesley Longman.

[6]. Maurice J. Bach, The design of Unix Operating system, Pearson Education, India.

[7]. Sumitabha Das, Unix Concepts & Applications: includes SCO UNIX & Linux, Tata
McGraw Hill.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7C3 L T P L T P Total
ANTENNA AND WAVE 3 1 2 3 1 1 5
PROPOGATION
Duration of Theory
Paper: 3 Hours

Learning Objectives: This course presents the fundamental concepts of antenna and radio
wave propagation. It gives emphasis to the antenna theories, modeling, analysis and design and
also the physical behaviors along with the radio wave propagation problems in
telecommunication field.

Prerequisites: Knowledge of Electromagnetic field and theory, Fundamentals of Physics

COURSE CONTENTS
UNIT-I
Introduction to types of antennas, radiation mechanism, current distribution on thin wire antenna,
radiation pattern like isotropic, directional and omnidirectional, Radiation intensity, gain
,directive gain, directivity, antenna efficiency, effective area, effective length, reciprocity
theorem, radar equation, beam efficiency, bandwidth, polarization Antenna temperatures ,FBR
,radiation resistance, Equivalent noise temperature of antenna.

UNIT-1I

Poynting theorem, wave equation in terms of electromagnetic potentials and their solution, short
electric dipole, retarded vector potential, small current element, small dipole, Finite length
dipole, Half wavelength dipole, Infinite perfect conductors, ground effects.

UNIT-1I

Introduction to various form of array, array of n isotropic sources of equal and unequal
amplitude and uniform spacing, design consideration of Broadside, End fire, Dolphy
Tchebyscheff arrays, continuous arrays, rectangular arrays, planar array , binomial array circular
array, and super directivity.

UNIT-IV

Huygens’ Principle, Hertz and Marconi antenna, ground and antenna losses, High frequency
antenna, Dipole antenna, Harmonic antenna and inverted V antenna, Rhombhic Antenna, RDF,
Loop antenna, Adcock Antennas & direction finder, Folded Antenna, Yagi Uda Antenna, Corner
Reflected Antenna, Helical Antenna, Horn Antenna, Slot Antenna, Microstrip Antenna, LPDA,
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Microwave Antenna, Antenna with parabolic reflector, Lens Antenna, Babinet’s Principle,
Antenna Measurements.

UNIT-V

Modes of propagation, Sky wave propagation, Effect of earth’s magnetic field on Ionospheric
radio wave propagation, Virtual heights, MUF, LUF, Skip distance, OWF, lonospheric
abnormalities, Multihop propagation, Duct propagation, VLF and ELF propagations.

Learning Outcomes:

Upon completing the course, student will able to grasp the fundamental concept of antenna and
its radiation mechanism.

BOOKS RECOMMENDED:

[1]. K.D.Prasad, Antenna and Wave Propagation, 3/e, Satya Prakashan, New Delhi; reprint-
2007.

[2]. Constantine A.Balanis, Antenna Theory: Analysis and Design, 2/e, John Wiley & Sons Inc,
Noida India.

[3]. John Daniel Kraus, Ronald J. Marhefka, Antennas, 3/e, McGraw-Hill Higher Education

[4]. C.G.Christodoulou, P.F.Wahid, Fundamentals of Antennas: Concepts and Applications,

SPIE

[5]. S.R.Saunders, Antennas and Propagation for Wireless Communication Systems, 1/e, Wiley,

John & Sons, Inc.

[6]. Richard C. Johnson, Henry Jasik, Antenna Engineering Handbook, McGraw-Hill

Companies.

List of Practical Assignments:

1) ARRANGING THE TRAINER AND PERFORMING FUNCTIONAL CHECKS

2) STUDY OF SIMPLE DIPOLE A/2 ANTENN.

3) TO PERFORM POLARISATION TEST.

4) TO PERFORM MODULATION TEST.

5) STUDY OF THE VARIATION IN THE RADIATION STRENTH AT A
GIVEN DISTANCE FROM THE ANTENNA.

6) STUDY OF RECIPROCITY THEOREM.

7) TO PRACTICE HOW TO USE THE MATCHING STUB PROVIDED WITH
THIS TRAINER.

8) SWR MEASUREMENT.

9) STUDY OF SIMPLE DIPOLE /4 ANTENNA.

10) TO STUDY FOLDED DIPOLE M2ANTENNA.

11) STUDY OF YAGI UDA 3 ELEMENT FOLDED DIPOLE.

12) STUDY OF YAGI UDA 5 ELEMENT FOLDED DIPOLE.
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13) STUDY OF YAGI UDA 5 ELEMENTS SIMPLE DIPOLE.

14) STUDY OF YAGI UDA 7 ELEMENTS SIMPLE DIPOLE.
15) STUDY OF HERTZ ANTENNA.

16) STUDY OF ZEPPELIN ANTENNA.

17) STUDY OF A/2 PHESE ARRAY END FIRE ANTENNA.
18) STUDY OF A/4 PHESE ARRAY ANTENNA.

19) STUDY OF COMBINED CO-LINER ARRAY.

20) STUDY OF BROAD SIDE ARRAY.

21) STUDY OF LOG PERIODIC ANTENNA.

22) STUDY OF LOOP ANTENNA.

23) STUDY OF RHOMUBUS ANTENNA.

24) STUDY OF GROUND PLANE ANTENNA.

25)STUDY OF SLOT ANTENNA.

26) ANTENNA CURRENT SENSOR.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7C4 L T P L T P Total
RF AND MICROWAVE 3 1 2 3 1 1 5
ENGINEERING
Duration of Theory
Paper: 3 Hours

Learning Objective:
To give students the knowledge and understanding of the basic concepts of microwave
and its components.
To make students aware about the working and behavior of microwave vacuum tube
devices and microwave solid state devices.
To provide knowledge about the microwave strip lines, microwave integrated circuits
fabrication process and microwave measurements.

To make students aware about applications and hazards of microwave radiations

Prerequisite: Basic knowledge of EM field, transmission lines and Analog electronics

COURSE CONTENTS

UNIT-I
Microwave fundamentals — microwave frequencies, microwave devices, microwave systems,

microwave units of measure, Scattering or S — matrix representation of multiport network,
microwave waveguides, microwave cavities. Microwave hybrid circuit, waveguide tees,
directional couplers, circulators and isolators.

UNIT-1I

Microwave Vacuum Tube Devices — Limitations of conventional vacuum tubes in the
microwave frequency range, Klystron amplifier, reflex klystron oscillator, travelling wave tube,
Magnetron oscillator.

UNIT-I1

Microwave semiconductor devices — microwave tunnel diode with its principles of operation
and characteristics, Gunn-effect diodes, LSA diodes, Read diode, IMPATT, TRAPATT,
BARITT diodes, parametric devices, parametric amplifiers.
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UNIT-1V

Strip lines, monolithic microwave integrated circuits (MMIC) and microwave
measurements- microstrip lines, parallel strip lines, coplanar strip lines, shielded strip lines,
MMIC materials, MMIC growth, MOSFET fabrication, microwave test bench, power
measurement, insertion loss and attenuation measurements, VSWR measurements, return loss
measurement by reflectometer, impedance measurement, frequency measurement.

UNIT-V

Application, hazards and some advance topics - Applications of microwave, microwave
radiation hazards, introduction to millimeter waves and its applications, design and
implementation of microwave and millimeter wave circuits and systems

Learning Outcome:

After learning the course the students should be able to:
Understand the basic concepts of microwave and its devices and components.

Apply the knowledge of microwave to solve the microwave communication and
microwave application based problems.
Apply this knowledge for research in the field of microwave engineering.

BOOKS RECOMMENDED:

[1] Samuel Y. Liao, Microwave devices and circuits, Third Edition, Pearson, 2003
[2] Annapurna Das and S K Das, Microwave Engineering, Third Edition, McGraw Hill, 2015

[3] R.E.Collin, Foundations for Microwave Engineering.,2/e, IEEE Press 2002
[4] David M.Pozar, Microwave Engineering. 2/e,John Wiley & Sons 2003
[5] P.A.Rizzi, Microwave Engineering- Passive circuits - PHI

List of Practical Assignments:

1. Learn how to operate microwave test bench.

To study the characteristics of the Reflex Klystron Tube and to determine its electronic
tuning range.

To plot different Modes of the Reflex Klystron Tube.

To study V-I characteristics of Gunn diode.

To determine the different parameters of Isolators and Circulators.

To measure attenuation.

Measurement of scattering parameters of Magic Tee.

To Measure main-line and auxiliary-line VSWR, coupling factor and directivity of a
multi-hole directional coupler.

9. Measurement of guide wavelength.

10. To plot directional pattern of horn antenna.

N
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7E1 L T P L T P Total
CIRCUIT DESIGN 3 1 2 3 1 1 5
USING HDL
Duration of Theory
Paper: 3 Hours

Learning Objective: To enable the students to translate a functional system description into
appropriate digital blocks coded in VHDL.Perform synthesis, place, and route of a digital
design into a target FPGA.

Prerequisite: Digital Design, C language.

COURSE CONTENTS

Unit | Introduction to VLSI and HDL

History of IC Design, IC Technology, Moore’s Law, IC Design Constraints, Feature Size, VLSI
Family, Programmable Logic Devices, Designing with Programmable Logic- Design Entry,
Simulation, Synthesis, Implementation, Device Programming, EDA Tools, IP Cores, Gjeski’s Y
Chart.

Digital system design process, Hardware simulation, Levels of abstraction, VHDL requirements,
Elements of VHDL Top down design, VHDL basic language Elements, VHDL operators,
Timing, Concurrency, Objects and classes.

Unit Il Behavioural Modeling

Signal assignments ,Concurrent and sequential assignments., Entity Declaration, Architecture
Body, Behavioral Modeling, Process statement, Loop control statements, Multiple Processes,
Delay Models, Signal Drivers.

Unit 111 Dataflow and Structural Modeling Techniques

Data flow Modeling, Concurrent Assignment statements, Block statements, Structural Modeling,
Component declaration and Instantiation, Generate statements.
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Unit IV Advance Topics in VHDL

Generics and Configuration, Subprogram, Overloading, Packages and Libraries, Design
Libraries, Attributes.

Unit V Design for Synthesis

Language directed view of synthesis, Inference from CSA statements, Inference from within
Process, Inference using Signals v/s variables, Latch v/s Flip Flop Inference, Wait statements,
Synthesis Hints, Synthesis for dataflow and structural models.

Learning Outcomes:

At the end of the course, the students would be:
Able to design digital systems through HDL language
Simulation, synthesis and implementation of HDL code
Implementation of code on FPGA/CPLD

BOOKS RECOMMENDED:

[1].J. Bhasker, VHDL Primer, 3/e, Addison Wesley, 1999.
[2].Sudhakar Yalamanchili, Introductory VHDL-From Simulation to Synthesis, Pearson

[3].Douglas Perry, VHDL, 3/e Edition, McGraw Hill 2001.

[4].Peter.J.Ashenden, The Designer's Guide to VHDL-AMS,

[5].Charles.H.Roth, Digital system Design using VHDL, Thompson Publishers, 2/e Edition,
2007.

[6].Ben Cohen, VHDL-Coding style and Methodologies, Kluwer academic Publishers, 1995.

[7].Volnei. A.Pedroni, Circuit Design with VHDL, MIT Press Cambridge, 2004.

List of Practical Assignments:

VHDL Programming using Xilinx ISE

Note: For Q1 to Q5 use behavioral modeling. For Q6 to Q7 use data flow modeling and
for Q8 to Q10 use structural modeling.

Q.1 Write a VHDL code for a Full Adder.

Q.2 Write a VHDL code for 8X1 Multiplexer using if-elseif statement, case statement and nested
if statement and compare their delay and area.

Q.3 Write a VHDL code for a 3X8 decoder using case statement.
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Q.4 Write a VHDL code for a J-K flip-flop triggered at falling edge of clock pulse. Also include
clear and reset pins synchronized with clock pulse.

Q.5 Write VHDL code for a synchronous 3-bit binary up-down counter. Include a selection line
for selecting the mode of counting upwards or downwards.

Q.6 Design a combinational circuit with three inputs x, y, and z and three outputs A,B and C.
when the binary input is 0,1,2, or 3 the binary output is one greater than the input otherwise the
binary output is one less than the input.

Q.7 Write a VHDL code for a 3-bit binary code to 3-bit grey code conversion.
Q.8 Design a 4-bit ripple counter using T-Flip flop as basic component.
Q.9 Design a 4-bit Magnitude comparator using 1-bit Magnitude comparator as basic entity.

Q.10 Design a circuit of a 3-bit parity generator and the circuit of a 4-bit parity checker using an
odd parity bit.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7E2 L T P L T P Total
WIRELESS ADHOC 3 1 2 3 1 1 5
AND SENSOR
NETWORKS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

1. To understand the basics of Ad-hoc & Sensor Networks.
2. To learn various fundamental and emerging protocols of all layers.
3. To study about the issues pertaining to major obstacles in establishment and
efficient management of Ad-hoc and sensor networks.
4. To understand the nature and applications of Ad-hoc and sensor networks.
5. To understand various security practices and protocols of Ad-hoc and Sensor Networks.

Prerequisite: Computer networking concepts
COURSE CONTENTS

UNIT I -MAC & TCP IN AD HOC NETWORKS
Fundamentals of WLANS, IEEE 802.11 Architecture, Self-configuration and Auto configuration,
Issues in Ad-Hoc Wireless Networks, MAC Protocols for Ad-Hoc Wireless Networks,
Contention Based Protocols -TCP over Ad-Hoc networks, TCP protocol overview-TCP and
MANETS, solutions for TCP over Ad-Hoc Networks.

UNIT II-ROUTING IN AD HOC NETWORKS

Routing in Ad-Hoc Networks, Introduction, Topology based versus Position based Approaches,
Proactive, Reactive, Hybrid Routing Approach, Principles and issues ,Location services
,DREAM ,Quorums based location service, Grid-Forwarding strategies, Greedy packet
forwarding ,Restricted directional flooding, Hierarchical Routing, Issues and Challenges in
providing QoS.

UNIT HHI-MAC, ROUTING & QOS IN WIRELESS SENSOR NETWORKS

Introduction, Architecture, Single node architecture, Sensor network design considerations ,Energy
Efficient Design principles for WSNs, Protocols for WSN, Physical Layer : Transceiver Design
considerations, MAC Layer Protocols ,IEEE802.15.4 Zigbee, Link Layer and Error Control issues-
Routing Protocols, Mobile Nodes and Mobile Robots, Data Centric & Contention
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Based Networking ,Transport Protocols & QOS, Congestion Control issues ,Application Layer
support.

UNIT IV -SENSOR MANAGEMENT

Sensor Management, Topology Control Protocols and Sensing Mode Selection Protocols, Time
synchronization, Localization and positioning, Operating systems and Sensor Network
programming, Sensor Network Simulators.

UNIT V -SECURITY IN AD HOC AND SENSOR NETWORKS

Security in Ad-Hoc and Sensor networks, Key Distribution and Management, Software based
Anti-tamper techniques, water marking techniques, Defence against routing attacks, Secure Ad-
hoc routing protocols, Broadcast authentication WSN protocols, TESLA, Biba, Sensor Network
Security Protocols, SPINS.

Learning Outcomes:
At the end of this course, students will be able to:

Identify different issues in wireless ad hoc and sensor networks.

To analyze protocols developed for ad hoc and sensor networks.
To identify and address the security threats in ad hoc and sensor networks.

. Establish a Sensor network environment for different type of applications.

Hwnh =

BOOKS RECOMMENDED:

[1].Adrian Perrig, J. D. Tygar, "Secure Broadcast Communication: In Wired and Wireless
Networks", Springer, 2006.

[2].Carlos De Morais Cordeiro, Dharma Prakash Agrawal “Ad Hoc and Sensor Networks:
Theory and Applications (2nd Edition), World Scientific Publishing, 2011.

[3].C.Siva Ram,Murthy and B.S.Manoj, “Ad Hoc Wireless Networks—Architectures and
Protocols”, Pearson Education, 2004.

[4].C.K.Toh, “Ad Hoc Mobile Wireless Networks”, Pearson Education, 2002.

[5].Erdal Cayirct , Chunming Rong, “Security in Wireless Ad Hoc and Sensor Networks”, John
Wiley and Sons, 2009.

List of Practical Assignments:

Practical based on open source Sensor network Simulator.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7E3 L T P L T P Total
EMBEDDED SYSTEM 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objective:
The goal of the course is to teach the concepts C Language and object oriented
programming, PIC architecture and peripheral interfacing.
To read and understand the C and C++ programming, PIC microcontroller architecture
and programming and RTOS.
The course focuses on how to write program and peripheral interfacing of PIC
microcontroller and develop the applications.

Prerequisite: Knowledge of C language, Computer architecture and Microcontroller.

COURSE CONTENTS

UNIT I -Introduction to Embedded systems: Embedded systems, processor embedded into a
system, embedded hardware units and devices in a system, embedded software in a system,
examples of embedded systems, embedded SOC and use of VLSI circuit design technology,
Complex systems design and processors, Design process in embedded system, formalization of
system design, design process and design examples, classification of embedded systems, skills
required for an embedded system designer.

UNIT I1-PIC Microcontrollers: PIC 16 Series family overview, an architecture overview of the
16F84A, Status register, 16F84A memory, Some issues of timing, Power-up and Reset, PIC
16F84A parallel ports, 16F84A clock oscillator, 16F84A operating conditions, 16F84A interrupt
structure.

UNIT Ill-Larger systems and the PIC 16F873A:The main idea —the PIC 16F87XA, The
16F873A block diagram and CPU, 16F873A memory and memory maps, 16F873A interrupts,
16F873A oscillator, reset and power supply, 16F873A parallel ports.

UNIT IV-RTOS: Basic design using RTOS, Micro/OS-1l and VVxworks, windows CE, OSEK,
real-time Linux functions,

UNIT V- Case study: Digital camera hardware and software architecture, embedded systems in
automobile, embedded system for a smart card, mobile phone software for key inputs.
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Learning Outcome:

After learning the course the students should be able to

Understand the fundamentals of embedded systems
Understanding of C and basics of C Understand the OOP concepts of classes, objects,
methods,

constructors, destructors in C++

Understand the microcontroller architecture (PIC)

Understand and able to write the assemble language program.

Understand and able to write the 1/0 and timers/counter programming

BOOKS RECOMMENDED:

[1].Embedded Systems Architecture Programming and Design by Raj Kamal, 11 edition, Tata
MCGraw-Hill.

[2].Designing Embedded Systems with PIC Microcontroller s: principles and applications by Tim
Wilmshurst, Elsevier.

[3].Embedded Systems Design by Steve Heath, 11 edition, Newnes publications

[4].Embedded Systems Architecture: A Comprehensive Guide for Engineers and

[5].Programmers by Tammy Noergaard, Elsevier

List of Practical Assignments:

Practical based on PIC Microcontroller programming, it’s interfacing with different
peripherals and communication to other systems.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7E4 L T P L T P Total
INDUSTRIAL 3 1 2 3 1 1 5
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives:
1.To introduce the basic principles of networking

2. To learn industrial protocols and the way of data processed and transferred in industrial network
3. To equip the students with the relevant knowledge to understand and solve technical problems
in Industrial Automation systems.

Prerequisites: Digital Communications
COURSE CONTENTS

UNIT I-Fundamental of Industrial Data Communication Systems:

Review of Data Acquisition, Automation System Architecture - Hierarchical Levels, Functional
Layered Models - OSI reference model, System engineering approach, Input / Output Structures,
Control Unit Structure, Protocols, Communication principles and modes: network topology,
transmission media, noise, cable characteristic and selection; bridges, routers and gateways,
Instrumentation and control devices.

UNIT IlI-Industrial Communication Standards and Protocols:

Serial communication standards: Standards organizations, Serial data communication interface
standards, Balanced and unbalanced transmission lines, Synchronous and asynchronous
communication, RS 232,422,485 standards.

Industrial protocols: XON/OFF Signaling, Binary Synchronous Protocol (BSC), HDLC/SDLC
protocol, CSMA/CD, CA protocol, OSI implementation for Industrial communications,
Industrial control applications: ASCCII-based protocol — ANSI —X 3.28 -2.5.

UNIT IHI-HART Communication Protocol Architecture:

Physical, data link, application layer, communication technique, normal and burst mode of
communication, benefits of HART.

UNIT IV- Open industrial Fieldbus and DeviceNet systems:
Industrial Ethernet: 10Mbps, 100Mbps Ethernet, Gigabit Ethernet, Industrial Ethernet.
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Foundation fieldbus: Fieldbus requirement, features, advantages, fieldbus components, types,
architecture—physical, data link, application layer, system and network management, wiring,
segment functionality checking, function block application process.

PROFIBUS: Architecture, OSI-model, PROFIBUS types — PA, DP & FMS and their
comparison, Designing PROFIBUS, Network design, Advantages and Applications of
PROFIBUS in industries.

UNIT V-Programmable Logic Controller:

PLC Controller operation, Architecture,topology, SCADA integration PLC as RTU,Batch and
sequential processing, Ladder diagram

Learning Outcomes:
Upon Completing the Course, Student will able to:

1.Identify the need for network protocols during data exchange

2. Demonstrate the use of serial standards as required in an industrial plant environment.
3. Analyze and identify the methods of communications

4. Compare the different protocols used as industrial standards

5. Demonstrate a working programmable logic controller network in a simulated
industrial automated application.

BOOKS RECOMMENDED:

[1]. John Park, Steve Mackay, Edwin Wright, Practical Data Communications for
Instrumentations and Control, 1st Edition ELSEVIER, 2003.

[2]. Deon Reynders, Steve Mackay, Edwin Wright, Practical Industrial Data Communications,
1st Edition ELSEVIER, 2005.

[3]. William C. Dunn, Fundamental of industrial instrumentation and process control, Mc
Graw-Hill, 2005.

[4]. Behrouz A. Forouzan, Data Communications and Networking, 2nd Edition, Mc Grow — Hill,
2001.

List of Practical Assignments:

. To study Amplitude Modulation and Frequency Modulation.

1
2. To study and simulate Pulse Width Modulation.
3. To study digital communication using ASK, FSK and PSK.
4. To study RS-232, RS-485 and RJ-45 communication standards.
5. To study types of Cables and Interference.
6. To study Modbus Protocol.

7. To study HART Protocol.

8. To study CANBUS, Device Net and SDS system.

9. To study network topologies and Ethernet.

10. To study mobile communication and satellite communication
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR7E5 L T P L T P Total
SPEECH AND IMAGE 3 1 2 3 1 1 5
PROCESSING
Duration of Theory
Paper: 3 Hours

Learning Objectives: Student will learn the basic principles and tools usedto process
speech, images and videos, and how to apply them in solving practical problems of commercial

and scientific interests.

Prerequisites: Signals and systems, Digital signal processing

COURSE CONTENTS

UNIT I- Digital Speech Processing

The Fundamentals of Digital Speech Processing. A Review of Discrete -Time Signal & Systems

, the Z-transform, the DFT, Fundamental of Digital Filters, FIR system, IR Systems. Time-—
Domain Methods for Speech Processing. Time-Dependent Processing of speech, short -time
energy and Average Magnitude, Short time Average Zero-Crossing Rate. Digital Representation
of speech Waveform Sampling speech signals, statistical model, Instantaneous quantization,
Instantaneous companding, quantization for optimum SNR, Adaptive quantization, Feed-forward
Feedback adaptions.

UNIT II- Linear Predictive Coding of Speech

Block diagram of Simplified Model for Speech Production. Basic Principles of Linear Predictive
Analysis-The Auto Correlation Method. The Prediction Error Signal. Digital Speech Processing
for Man-Machine Communication by voice. Speaker Recognition Systems-Speaker verification
and Speaker Identification Systems

UNIT I11-Digital Image

Different stages of Image processing & Analysis Scheme. Components of Image Processing
system, Multiprocessor Interconnections. A review of various Mathematical Transforms. Image
Formation: Geometric Model, Photometric Model. Image Digitization: A review of Sampling
and quantization processes. A digital image.

UNIT IV- Image Processing

Image Enhancement: Contrast Intensification, Smoothing, Image sharpening. Restoration:
Minimum Mean —Square Error Restoration by Homomorphic Filtering. Image Compression:
Schematic diagram of Data Compression Procedure, Lossless compression—coding. Multivalued
Image Processing, Multispectral Image Processing, Processing of colour images
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UNIT V- Case study on Speech and Image Processing

Learning Outcomes:

Upon Completing the Course, Student will able to:
learn the theory behind fundamental processing tasks including image/video
enhancement, recovery, and compression.
learn how to perform these key processing tasks in practice using state-of-the-art
techniques and tools like optimization toolboxes to statistical techniques.

BOOKS RECOMMENDED:

[1].Milan Sonya, Vaclav Hlavac & Roger Boyle, “Image Processing Analysis and Machine
Vision”, Vikas Publishing House

[2].A.K. Jain, “Digital Image Processing”, Pearson Education

[3].Chanda, B. & Majumder, D. D, “Digital Image Processing & Analysis” , Prentice Hall
(India)

List of Practical Assignments:

Practical based on Texas Instruments DSP Processor kit, it’s interfacing with different
peripherals and communication to other systems.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics &
Institute of Engineering & Technology Telecommunication Engg.)
Subject Code & Name Instructions Hours per Credits
Week
ETR8P2 L T P L T P Total
PROJECT PHASE-II 0 0 14 0 0 7 7

Learning Objective: To provide a comprehensive hands on experience to the students about
the development of a complete project starting from analysis to testing. The students can also
take a research project for innovating a new idea and its implementation.

Prerequisites: Electronics and Computer related subjects till 111 year.

COURSE CONTENTS
The major emphasis (but not limited to) shall be given on Microcontroller, Microprocessors,
Analog and Digital Electronics/Communication ,VLSI and VHDL etc these are practice oriented
areas of interest. The students shall be making the system, application or simulation packages
depending upon the idea, technology chosen and expertise available. The architectural issues
shall be important while the exposure to the technology needs to be gained by the students
through thorough practice.

The students (in a batch) shall be required to be continuous interaction with the guide for the
advice, guidance and facilities periodically and show the progress. They shall also be taking a
certificate in the diary for satisfactory remarks or comments. Batch size shall be decided as per
need and the quantum of the project.

The students shall make presentation and submit an originally drafted project reports
periodically and at the end of the semester.

Learning Outcomes:

Upon completing the course, Student would be able to:
Work in a team

Develop small working projects through designing, analysis and testing of model
Able to give presentation on the project developed

BOOKS RECOMMENDED:

[1] Reference books and web links of the relevant material the must be consulted as advised by
the guide.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8C1 L T P L T P Total
TELECOM NETWORKS 3 1 0 3 1 0 4
Duration of Theory
Paper: 3 Hours

Learning Objectives:
The course contents are aimed to provide:
A detailed working of different telecommunication networks used for accessing broadband.

Prerequisites:
Knowledge of analog communication, digital communication and basics of computer networks.

COURSE CONTENTS

UNIT-I

Introduction : Classification of different wireless and wired telecommunication networks, their
comparison, Broadband access, Classification of Legacy broadband technologies, Fixed wired
broadband technologies, Fixed wireless broadband technologies, Mobile wireless broadband
technologies, Overview of 2G, 3G, 4G & 5G networks, Telecommunication Traffic- unit of
traffic, network traffic load and parameters, grade of service and blocking probability.

UNIT-II

Public switched telephone networks (PSTN): Various subsystems of PSTN - subscriber end
instruments, subscriber loop systems, transmission system, signalling system, trunk networks.
speech digitization, line coding, frame formats used in PSTN, switching.

UNIT-111

Integrated Services Digital Networks (ISDN): Evolution from PSTN, basic principles,
architecture and reference points, various frame formats, protocol stack, ISDN services.
Broadband ISDN architecture, protocol stack, cell format, BISDN services.

UNIT-IV

Digital subscriber line (DSL): Dial up internet connection, its shortcomings, wired broadband
technologies : (DSL), its types ADSL, SDSL, VSDL etc. working principle of DSL, Discrete
multi tone modulation, Cable modem & its working principle.

UNIT-V

Optical Access Network: comparison of optical access networks, DSL and cable modem, PON,
EPON, GPON and WDMEPON: overview, principal of operation, architecture, standards;
Hybrid Wireless-Optical Broadband Access Network
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Learning Outcomes:

Upon completing the course, student will able to learn about various wired and wireless
telecommunication networks used for broadband access, their comparison, technologies used in
these networks.

BOOKS RECOMMENDED:

[1]. I S Misra, Wireless Communications and Networks:3G and Beyond, Second Edition, Mc
Graw Hill, 2013.

[2] Thiagrajan Viswanathan, Telecommunications Switching Systems and Networks, PHI, 1998.
[3] W. Stallings, ISDN and Broad band ISDN with Frame Relay and ATM, Pearson Education,

2005.
[4]. Shami, Abdallah, Maier, Martin, Assi, Chadi (Eds.), “Broadband Access Networks -

Technologies and Deployments”, Springer, 2009.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8C2 L T P L T P Total
OPTICAL 3 1 2 3 1 1 5
COMMUNICATION
Duration of Theory
Paper: 3 Hours

Learning Objectives: To understand fundamentals of optical communication system, its
various elements, and optical networking

Prerequisites: Basic knowledge of electromagnetic theory

COURSE CONTENTS
UNIT-I
Introduction to optical fiber communication system, Advantages of optical fiber communication over
conventional electrical communication, review of optical fiber fundamentals, ray theory transmission,
electromagnetic mode theory for optical propagation in optical waveguides, Types of optical fibers: step
index fibers, graded index fibers, single mode fibers etc., cut off wavelength

UNIT-1I

Transmission characteristics: fiber attenuation, absorption and scattering losses, fiber bend loss, fiber
dispersion, intermodal and intra-modal dispersion, overall fiber dispersion, dispersion shifted fibers,
dispersion flattened fibers, non-zero-dispersion shifted fibers, polarization maintaining fibers.

UNIT-I1

Optical sources: Lasers and LEDs: basic concepts, injection laser, characteristics, temperature
dependence, dynamic response, noise, reliability, Optical detection principle, absorption, quantum
efficiency, responsivity, large wavelength cut off, pin photodiode, avalanche photodiode, receiver: basic
concepts and types of noise.

UNIT-IV

Optical networks: Basic principles and components, couplers, isolators, circulators, multiplexers:
gratings, Fabry perot filters, multilayer dielectrics, Mach-Zehnder interferometer, Acousto-optic tunable
filters, Optical amplifiers-Semiconductor optical amplifiers, Erbium doped fiber amplifiers, wavelength
converters, optical switches, optical add-drop multiplexers

UNIT-V
Optical networks: architecture, Synchronous optical network/ synchronous digital hierarchy- elements,
multiplexing, layers, frame structure, WDM network architectures, broadcast and select networks,
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wavelength routed networks, routing and wavelength assignment (RWA), access networks, Optical
OFDM, Flexible optical networks

Learning Outcomes:

Upon completing the course, students will be well versed with the fundamental concepts of
optical communication, and will be able to contribute to the current and upcoming advances in
the technology.

BOOKS RECOMMENDED:

[1] John M Senior, Optical fiber Communication: Principles and Practice, Pearson Education -
2006

[2] Gerd Keiser, Optical fiber communication, Fifth Edition McGraw Hill Education (India),
2013

[3] Rajiv Ramaswami and Kumar N. Sivarajan, “Optical Networks : A Practical Perspective”,
Harcourt Asia Pte Ltd., Second Edition 2004.

[4] C. Siva Ram Moorthy and Mohan Gurusamy, “WDM Optical Networks : Concept, Design
and Algorithms”, Prentice Hall of India, Ist Edition, 2002

List of Practical Assignments:

1) To set-up a fiber optic analog link

2) To set up a fiber optical digital link

3) To obtain intensity modulation of an analog signal, transmit it over a fiber cable
and demodulate it at the receiver and to get back original signal

4) To obtain intensity modulation of a digital signal, transmit it over a fiber cable and
demodulate it at the receiver and to get back original signal

5) To study the frequency modulation in case of fiber optic communication system.

6) To undertake the pulse width modulation in case of fiber optic communication system.

7) To determine the propagation losses in case of optical fiber communication system.

8) To evaluate bending losses in case of optical fiber communication system.

9) To determine the numerical aperture of an optical fiber

10) To study the characteristics of frequency modulation in case of fiber optic
communication system.

11) To plot the electrical to optical conversion characteristics
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8C3 L T P L T P Total
SATELLITE AND 3 1 2 3 1 1 5
NAVIGATION SYSTEM
Duration of Theory
Paper: 3 Hours

Learning Objective:
The curriculum focuses on following learning objectives:
e To get acquainted with satellite communication system and its importance.
e To understand the concepts of satellite orbit, launching mechanisms, launch vehicles,
types of satellites and various access techniques

Prerequisite: Knowledge of Digital Communication and Wireless Communication

COURSE CONTENTS

UNIT-I
Introduction to Satellite Communication: Evolution of satellites and launch vehicles, basic

concept and overview of satellite communication system, comparison with other
communication system, various types of satellites and their applications, recent trends in
satellite communication system.

Orbital Mechanics: Orbit and trajectories, Orbiting satellites: basic principles and equation
o the orbit, Orbital parameters: definition and calculation, injection velocity and resulting
satellite trajectories, types of satellite orbits.

UNIT-II

Satellite Launch and In-orbit Operations: Launch sequence and its types, launch vehicles,

orbital perturbations: longitudinal and inclination changes, satellite stabilization, orbital

effects on communication system performance, look angles: definition and determination, sub
satellite point, calculation of elevation and azimuth angle, specialization to geostationary
satellite, visibility test.

The Space Segment: Satellite sub systems, Altitude and orbit control system, telemetry,
tracking, command and monitoring, power system, communication subsystems-transponders,
satellite antennas, space qualification and equipment reliability.

UNIT-1
Satellite Link Design: Basic transmission theory, Link parameters, frequency considerations,
propagation considerations- Introduction, atmospheric losses, ionospheric effects, rain
attenuation, other propagation impairments, noise considerations, interference related problems,



G/T ratio, C/N ratio, Link Design: design procedure and link budget, design of uplink and
downlink, combined uplink and downlink C/N ratio, link budget examples for C band, Ku band
and Ka band.

The Earth Segment: Earth station, types of earth station, architecture of Earth station, Earth

station Design considerations and optimization.

UNIT-IV

Modulation and Multiplexing Techniques for Satellite Links: Amplitude modulation,
frequency modulation, Carson’s rule, analog FM transmission by satellite, digital modulation and
demodulation, Digital transmission of analog signal, multiplexing techniques: Frequency
division multiplexing and time division multiplexing.

Satellite Access: Introduction to multiple access techniques, Frequency division multiple access:
Preassigned and demand assigned, calculation of C/N ratio FDMA, Demand Assigned FDMA,
Time Division Multiple access: Introduction, TDMA Frame structure, TDMA Burst structure
Computing unique word detection probability, TDMA frame efficiency, Code Division Multiple
Access: Frequency hoping, Time hoping.

UNIT-V

Satellite Applications: VSAT Systems-overview, network architecture, access control
protocols, modulation and multiple access selection, VSAT earth station and calculation of link
margin.

Low earth orbit and Non Geo —stationary satellite systems: Orbit consideration, coverage and
frequency consideration, delay and throughput considerations, system considerations.

Direct Broadcast Satellite Television and Radio: Digital DBS TV system design and link
budget

Satellite navigation and the Global Positioning System: Introduction, radio and satellite

navigation, GPS position location principles, GPS receivers and codes-C/A code.

Learning Outcome:

After learning the course the students should be able to:
e To analyze satellite sub systems, space segment and Earth segment.
e To design communication link for various types of satellite systems.
e After learning this course student will get the knowledge of satellite link design and
fundamentals, power and bandwidth requirement, effect of the transmission medium etc.
e Student will be familiar with regulatory aspects and standards, various applications of
satellite and navigation system, and some value added examples.
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(iii) To understand and design various satellite applications.

BOOKS RECOMMENDED:
[1].A. Maini, V. Agrawal, “Satellite Communications”, Wiley India Pvt. Ltd., 2013.
[2].T. Pratt, C. Bostain, J. Allnutt, ‘Satellite Communications’, Second Edition, John Wiley

& Sons, 2003.

[3].M.Richharia, ‘Satellite Communication Systems-Design Principles”, Macmillan 2003.

List of Practical Assignments:

N

Determination of orbit for a given eccentricity using Kepler’s equation.
Computing the orbit of satellite by providing the satellite orbital parameters.
Calculation of look angle (Azimuth angle and elevation angle) with the help of
given latitude and longitude of earth station as well as sub-satellite point.
Calculation of EIRP for earth station and satellite transponder and C/N ratio at
the satellite and earth station receiver.

Obtain the autocorrelation of an input sequence applied at the Earth Station.
Obtain the waveforms for input signal, sampled signal, time division multiplexed
signal and recovered signal for satellite communication.

Obtain the waveforms for BPSK modulation and demodulation in

satellite communication.

Obtain the waveforms for QPSK modulation and demodulation in

satellite communication.

Simulate Code Division Multiple Access for satellite communication of

N transmitter/receiver pair.

10. Link budget analysis of transponder by obtaining the graph of C/N ratio v/s Pt and Pr.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETRSE1 L T P L T P Total
INTERNET OF THINGS 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objective:
Assess the genesis and impact of 10T applications, architectures in real world.
Illustrate diverse methods of deploying smart objects and connect them to network.
Compare different Application protocols for IoT.
Infer the role of Data Analytics and Security in loT.
Identify sensor technologies for sensing real world entities and understand the role of
loT in various domains of Industry.

Prerequisite: Computer Network, C Language

COURSE CONTENTS

Unit |

loT Introduction, Genesis of 10T, 10T and Digitization, 10T Impact, Convergence of IT and IoT,
loT Challenges, 10T Network Architecture and Design, Drivers Behind New Network
Architectures, Comparing loT Architectures, A Simplified loT Architecture, The Core loT
Functional Stack, 10T Data Management and Compute Stack.

Unit 11

Smart Objects: The “Things” in IoT, Sensors, Actuators, and Smart Objects, Sensor Networks,
Connecting Smart Objects, Communications Criteria, 10T Access Technologies.

Unit 111

IP as the 10T Network Layer, The Business Case for IP, The need for Optimization, Optimizing
IP for 10T, Profiles and Compliances, Application Protocols for 10T, The Transport Layer, 10T
Application Transport Methods.

Unit IV

Data and Analytics for 10T, An Introduction to Data Analytics for 10T, Machine Learning, Big
Data Analytics Tools and Technology, Edge Streaming Analytics, Network Analytics, Securing
IoT, A Brief History of IoT Security, Common Challenges in loT Security, Formal Risk
Analysis Structures: OCTAVE and FAIR, The Phased Application of Security in an Operational
Environment




Unit vV

loT Physical Devices and Endpoints - RaspberryPi: Introduction to RaspberryPi, About the
RaspberryPi Board: Hardware Layout, Operating Systems on RaspberryPi, Configuring
RaspberryPi, Programming RaspberryPi with Python, Wireless Temperature Monitoring System
Temperature Sensor, Connecting Raspberry Pi via SSH, Accessing Temperature from sensors,
Remote access to RaspberryPi, Smart and Connected Cities, An loT Strategy for Smarter Cities,
Smart City loT Architecture, Smart City Security Architecture, Smart City Use-Case Examples.

Learning Outcomes:
At the end of the course, the students would be:
Interpret the impact and challenges posed by 10T networks leading to new architectural
models.
Compare and contrast the deployment of smart objects and the technologies to connect
them to network.
Appraise the role of 10T protocols for efficient network communication.
Elaborate the need for Data Analytics and Security in 10T.
Illustrate different sensor technologies for sensing real world entities and identify the

applications of 10T in Industry.
BOOKS RECOMMENDED:

[1].David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton, Jerome Henry,"loT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of
Things”, 1 st Edition, Pearson Education

[2].Srinivasa K G, “Internet of Things”, CENGAGE Leaning India, 2017.

[3]. Vijay Madisetti and Arshdeep Bahga, “Internet of Things (A Hands-on-Approach)”, 1 st
Edition, VPT, 2014.

[4].Raj Kamal, “Internet of Things: Architecture and Design Principles”, 1st Edition, McGraw

Hill Education, 2017.
List of Practical Assignments:

1. To study the architecture of application board of Raspberry Pi.

To demonstration the OS (Debian) for RPi in a SD card preparation, configuration of
Raspberry Pi during first booting and use of remote SSH like putty

To demonstrate the basic linux commands on Raspberry pi.

To create a database & Store the value in Raspberry Pi.

To install Android on Raspberry Pi.

To Setup R Pi first time without using screen, mouse, keyboard.

To interface ADC at GPIOs of Raspberry Pi for measuring analog voltage.

N

No O
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8E2 L T P L T P Total
NETWORK SECURITY 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives:

e To understand the fundamentals of Cryptography.

e To acquire knowledge on standard algorithms used to provide confidentiality, integrity and
authenticity.

e To understand the various key distribution and management schemes.

e To understand how to deploy encryption techniques to secure data in transit across data
networks

e To design security applications in the field of Information technology

Prerequisite: Computer Network
COURSE CONTENTS

UNIT I -

An Overview of Computer Security-Security Services-Security Mechanisms-Security Attacks-
Access Control Matrix, Policy-Security policies, Confidentiality policies, Integrity policies and
Hybrid policies.

UNIT I1-

Classical Cryptography- Substitution Ciphers-permutation Ciphers-Block Ciphers-DESModes of
Operation- AES-Linear Cryptanalysis, Differential Cryptanalysis- Hash Function - SHA 512-
Message Authentication Codes-HMAC - Authentication Protocols.

UNIT II-

Introduction to Public key Cryptography- Number theory- The RSA Cryptosystem and Factoring
Integer- Attacks on RSA-The ELGamal Cryptosystem- Digital Signature Algorithm-Finite
Fields-Elliptic Curves Cryptography- Key management — Session and Interchange keys, Key
exchange and generation-PKI.

UNIT IV -

Design Principles, Representing Identity, Access Control Mechanisms, Information Flow and
Confinement Problem Secure Software Development: Secured Coding - OWASP/SANS Top
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Vulnerabilities -

Buffer Overflows - Incomplete mediation - XSS - Anti Cross Site Scripting Libraries - Canonical
Data Format - Command Injection - Redirection - Inference — Application Controls.

UNITV -

Secret Sharing Schemes-Kerberos- Pretty Good Privacy (PGP)-Secure Socket Layer (SSL)-
Intruders — HIDS- NIDS - Firewalls - Viruses

Learning Outcomes:

e At the end of this course, students will be able to:

e Implement basic security algorithms required by any computing system.

e Analyze the vulnerabilities in any computing system and hence be able to design a
security solution.

e Analyze the possible security attacks in complex real time systems and their effective
countermeasures.

e Identify the security issues in the network and resolve it.

e Evaluate security mechanisms using rigorous approaches, including theoretical
derivation, modeling, and simulations.

e Formulate research problems in the computer security field.

BOOKS RECOMMENDED:

[1]. William Stallings, “Cryptography and Network Security: Principles and Practices”, Third
Edition, Pearson Education, 2006.

[2].Matt Bishop ,“Computer Security art and science ”, Second Edition, Pearson Education,
2002.

[3]. Wade Trappe and Lawrence C. Washington, “Introduction to Cryptography with Coding
Theory” Second Edition, Pearson Education, 2007.

[4].Jonathan Katz, and Yehuda Lindell, Introduction to Modern Cryptography, CRC
Press, 2007.

[5]. Douglas R. Stinson, “Cryptography Theory and Practice”, Third Edition, Chapman &
Hall/CRC, 2006.

List of Practical Assignments:

1) Design and implementation of a simple client/server model and running application using
sockets and TCP/IP.

2) To make students aware of the insecurity of default passwords, printed passwords and
password transmitted in plain text.

3) To teach student how to use SSH for secure file transfer or for accessing local computer
using port forwarding technique.

4) Comparison between Telnet and SSH for Secure Connection
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and
Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits
Week
ETR8E3 L T P L T P Total
ELECTROMAGNETIC 3 1 2 3 1 1 5
INTERFERENCE AND

ELECTROMAGNETIC
COMPATIBILITY

Duration of Theory
Paper: 3 Hours

Learning Objective: The purpose of this course is to expose the students to the basics and
fundamentals of Electromagnetic Interference and Compatibility in System Design.

Prerequisite: EMF and Transmission line

COURSE CONTENTS

UNIT 1 EMI environment

Concepts of EMI and EMC and Definitions, Sources of EMI , Celestial Electromagnetic noise-
Lightning Discharge, Electrostatic Discharge, Electromagnetic Pulse, Electromagnetic
emissions-Noise from relays and Switches, Nonlinearities in Circuits

UNIT 2 EMI COUPLING PRINCIPLES

Capacitive coupling , Inductive coupling, Common Impedance Ground Coupling, Ground Loop
coupling, Transients in power supply lines, Radiation coupling, Conduction coupling, Common
— mode and Differential-mode interferences, Conducted EM noise on power supply lines

UNIT 3 EMI MEASUREMENTS

Open Area test site measurements-Measurement precautions , Open -Area test site, Anechoic
Chamber, TEM-Reverberating TEM-GTEM cell , Comparisons

UNIT 4 EMI CONTROL TECHNIQUES

EMC Technology, Grounding, Shielding, Electrical Bonding, Power line filter, CM filter, DM
filter, EMI suppression Cables, EMC Connectors ,Isolation transformer

UNIT 5 EMI /EMC STANDARDS

Introduction- Standards for EMI/EMC, MIL-STD-461/462-1EEE/ANSI standard-CISPR/IEC
standard, FCC regulations, British standards, VDE standards-Euro norms, Performance
standards-some comparisons.
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Learning Outcome:

After learning the course the students should be able to know about:
EMI Environment
EMI Coupling and Measurements
EMI control techniques and standards

BOOKS RECOMMENDED:

[1].Prasad Kodali ,“Engineering Electromagnetic Compatibility —Principles, Measurements,
and Technologies”, IEEE press.

[2].Henry W. Ott , “Noise Reduction Techniques in Electronic Systems”- 2. Edition-John
Wiley & Sons.

[3].Bernharo Q’Keiser, ‘Principles of Electromagnetic Compatibility’, Artech house, 3«
edition, 1986

List of Practical Assignments:

The practical will be based on various EMI reduction techniques like Grounding, Shielding,
Electrical Bonding, Power line filter, CM filter, DM filter, EMI suppression Cables etc.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8E4 L T P L T P Total
DBMS AND DATA 3 1 2 3 1 1 5
ANALYTICS
Duration of Theory
Paper: 3 Hours

Learning Objectives:

e To understand the need of databases, its architecture and schemas.

e To familiarize students with representing domains using entity-relationship modelling. How
to design a normalized schema in the relational data model.

e Develop skills in students to implement schema and query using SQL.

e Develop ability to develop database applications based on the requirements.

Prerequisites: Knowledge of Data Structures and Computer Programming and some topics
of operating systems

COURSE CONTENTS

Unit-1 Introduction: Database Environment:

Basic Concepts, Advantages of Database approach, Comparison with Traditional file systems,
DBMS Architecture, Database Users, Data Models and Schemas, Database languages and
Interfaces; Database development process: Development Lifecycle, Types of Application.

Unit-11 Database Analysis & Modeling:

Introduction to Data Analysis and Modeling, Modeling the rules, Entity Relationship Model, ER
Model Constructs- Attributes, Relationship etc., Enhanced ER Model and Business Rules,
Modeling Enhanced relationships — Specialization and Generalization, Union Types. Binary and
Ternary relationship Issues.

Unit-111 Database Design:

Introduction to Logical Database Design, Relational Data Model — Codd’s Rules, Relational
Algebra etc.; Integrity Constraints, Transforming ER diagrams into relations, Functional
Dependencies, Normalization — 1NF, 2NF, 3NF, BCNF and 4NF etc.

Unit-1V System Implementation & Transaction Processing:

Introduction to SQL — Inserting , Updating, and Deleting data, Processing Single Tables,
Processing Multiple Tables, PL/SQL Constructs - Views, Triggers, Cursors etc; Transaction




Institute of Engineering & Technology, Devi Ahilya University, Indore, (M.P.),
India. (Scheme Effective from July 2018)

Processing — Properties, Schedules and Serializability Issues. Concurrency Control —
Introduction, Locking etc.

UNIT V- Introduction to Big Data Platform:

Challenges Of Conventional Systems — Web Data — Evolution Of Analytic Scalability, Analytic
Processes And Tools, Regression Modeling, Multivariate Analysis, Bayesian Modeling,
Inference And Bayesian Networks, Support Vector And Kernel Methods, Analysis Of Time
Series: Linear Systems Analysis, Nonlinear Dynamics — Rule, Introduction To Streams Concepts
— Stream Data Model And Architecture — Stream Computing, Sampling Data In A Stream —
Filtering Streams — Counting Distinct Elements In A Stream — Estimating Moments — Counting
Oneness In A Window — Decaying Window — Realtime Analytics Platform(RTAP) Applications

Learning Outcomes:
Upon Completing the Course, Student will able to:
e Understand the fundamentals of relational database system including: data models, database
architectures and database manipulations.
e Understand the theories and techniques in developing database applications and be able to
demonstrate the ability to build databases using DBMS such as MySQL.
e Be familiar with managing database systems.
e Understand new developments and trends in databases.

BOOKS RECOMMENDED:

[1].Fundamentals of Database Systems, By R. Elmasri and S. Navathe, 6th Ed. Pearson
Education, 2010.

[2].Database System Concepts, By A. Silberschatz, H. Korth and S. Sudarshan, 6th Ed.
McGraw Hill Education, 2013.

[3]. A First Course in Database Systems, By J. Ullman, J. Widom, 3rd Edition, Pearson
Education, 2014,

[4].Database Systems, By T. Connolly and C. Begg, 4th Edition, Pearson Education, 2008.

[5].Database Management Systems, R. Ramkrishnan and J. Gehrke, 3rd Edition, McGraw Hill
Education, 2014,

[6].MySQL : The Complete Reference, 1st Edition, McGraw Hill Education, 2004.

List of Practical Assignments:

During the learning of course, students need to do assignments:

1. Designing an E-R model.

2. Solving basic SQL assignments.

3. Solving intermediate SQL assignments involving Nested and Join queries.
4. Using PL/SQL constructs involving procedures, triggers, views etc.

5. Exploring how transaction processing is handled by MySQL.
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Devi Ahilya University, Indore, India IV Year B.E. (Electronics and

Institute of Engineering & Technology Telecommunication)
Subject Code & Name Instructions Hours per Credits

Week

ETR8ES L T P L T P Total
MACHINE LEARNING 3 1 2 3 1 1 5
Duration of Theory
Paper: 3 Hours

Learning Objectives: The field of machine learning is concerned with the question of how
to build computer programs able to construct new knowledge or to improve already possessed
knowledge by using input information. The goal of this course is to introduce the theoretical
foundations of machine learning, to provide practical experience of applying machine learning
techniques and to investigate new problems where machine learning techniques can do better

Prerequisites: Basic knowledge of a programming language and Basic knowledge of
probabilities and statistics is required.

COURSE CONTENTS

Unit-1 Introduction:

Definition, Applications of machine learning, Importance of machine learning, Aspects of
developing a learning system: training data and test data, Issues in machine learning, Types of
learning: supervised, unsupervised and Reinforcement learning, Concept learning, General-to-
specific ordering of hypotheses. VVersion spaces and the candidate elimination algorithm.

Unit-11 Supervised Learning:

Classification and Regression learning methods, Decision Tree Learning: Representing concepts
as decision trees, 1D3 algorithm. Picking the best splitting attribute, searching for simple trees
and computational complexity. Regression and function approximation, linear regression and
best fit, Order of polynomial, Polynomial regression, Cross validation.

Unit-111 Unsupervised Learning:

Introduction to unsupervised learning -Clustering - Classification of clustering algorithms,
Computational Learning theory, PAC Learning, VC dimension. Artificial Neural Networks
Learning: Neural Network Representation, Perceptron, Backpropagation algorithm.

Unit-1V Language Learning:

Classification problems in language: word-sense disambiguation, Formal Language learning,
introduction to Hidden Markov models (HMM's).

Support Vector Machines: Maximum margin linear separators. Quadratic programming solution
to finding maximum margin separators..
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Unit-V Genetic Algorithms (GAS):

Motivation, Representing Hypotheses, Genetic operators, fitness Function and Selection,
Working of Genetic Algorithm, Evolutionary Programming and Genetic Programming, Case
studies of Machine Learning data sets .

Learning Outcomes:

Upon Completing the Course, students will have knowledge of various machine learning
techniques useful for solving the real world problems.

BOOKS RECOMMENDED:

[1].Tom Mitchell, Machine Learning, McGraw-Hill, 1997.

[2] Richard O. Duda, Peter E. Hart & David G. Stork, Pattern Classification, Wiley & Sons,
2001.

[3] Ethem Alpaydin, Introduction to Machine Learning, MIT Press, 2004.

[4] David E. Goldberg, Genetic Algorithms in Search, Optimization and Machine Learning,
Kluwer Academic Publishers, Boston, MA, 1989.

[5] Zbigniew Michalewicz, Genetic Algorithms + Data Structures = Evolution Programs,
Springer, 1999.

List of Practical Assignments:

List of Assignment in Machine Learning Lab:
1) Problem based on different machine Learning algorithm
2) Works on different machine learning Tools
3) Case Study on different data sets



Devi Ahilya University, Indore, India
Institute of Engineering & Technology

IV Year B.E. (Electronics and
Telecommunication)

Subject Code & Name Instructions Hours per Credits

Week
ETR8G1 L T P L T P Total
Introduction to photonics 3 0 0 3 0 0 3
Duration of Theory
Paper: 3 Hours

The Above Course ETR8GL1 Introduction to photonics is as per the course available at

MOOC/SWAYAM Course - |
Applications

They will be offered in self study/ MOOCS mode for students who have opted for
internship and went at other institutions/organization.
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IV Year B.E. (Electronics and

Telecommunication)

Duration of Theory
Paper: 3 Hours

Subject Code & Name Instructions Hours per Credits
Week
ETR8G2 L T P L T Total
Cryptography & Network
Security 3 0 0 3 0 3

The Above Course ETR8GL1 Introduction to photonics is as per the course available at

They will be offered in self study/ MOOCS mode for students who have opted for

MOOC/SWAYAM Course - |

Applications

internship and went at other institutions/organization.
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DEVI AHILYA VISHWAVIDYALAYA, INDORE
INSTITUTE OF ENGINEERING & TECHNOLOGY

CBCS SCHEMES OF EXAMINATION FOR BE | PROGRAMME

(Subject to Revision)

B. E. | YEAR (Common to all branches)

(Computer Engineering, Information Technology and Civil Engineering*)

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMRI1C1 Applied Mathematics-I 3-1-0 PC1l

2 ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3 MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6 SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM | 26 actual + 4 Virtual

credits

SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 | Applied Mathematics-I1 3-1-0 PC1

2 APR2C2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

" Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.
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SEM -2

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMR2C1 | Applied Mathematics-I1 3-1-0 PC1

2 APR2C2 Applied Physics 3-1-1 PC2

3 MER2C3 Engineering Drawing 2-1-2 PC3

4. EIR2C4 Electrical Engineering 3-1-1 PC4

5. COR2C5 Computer Programming in C++ 3-1-1 PC5

6 SSR2S2 Humanities 2-0-0 SS2

7. BER2V?2 Comprehensive Viva Il 0-0-4 Viva2

Total Credit for SEM 11 26 actual + 4 Virtual

credits

SEM -1

S.NO | Sub Code Sub Name Number of Sub
Credit Type
L-T-P

1 AMRI1C1 Applied Mathematics-I 3-1-0 PC1

2 ACR1C2 Chemistry & Environment Science 3-1-1 PC2

3 MER1C3 Elements of Mechanical Engineering 3-1-1 PC3

4. ETR1C4 Basic Electronics 3-1-1 PC4

5. MER1C5 Workshop Practice 0-1-2 PC5

6 SSR1S1 Technical English 3-1-0 SS1

7. BER1V1 Comprehensive Viva | 0-0-4 Vival

Total Credit for SEM | 26 actual + 4 Virtual

credits

" Semester 1 for three branches and Semester 2 for other three branches for the teaching load balancing.




Semester 1



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions

Hours per Credits

Week
AMRI1C1: L T P L T P Total
Applied Mathematics-I 3 1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

Learning Objectives:

To develop the concepts of calculus, useful to create mathematical models in order to arrive
into an optimal solution in various disciplines like physics, engineering, economics, and
statistics.

Provide the fundamentals of formal techniques like differentiation to find the slope of a curve,
find approximation to the original function by Taylor’s series, determine the stationary points
of functions in order to sketch their graphs, optimization of functions and so on; Integration to
find areas, volumes, central points and many useful things; Vector fields to represent many
physical quantities like velocities, forces (useful in fluid mechanics), particle displacements
(useful in solid mechanics), and electric and magnetic fields (electromagnetism).

Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT-I

Differential Calculus: Review of Successive differentiation, Leibnitz theorem and problems;
Expansion of functions by Taylor’s and Maclaurin’s Theorem; Asymptotes; Curvature in
Cartesian and Polar Coordinates; Envelopes; Evolutes and Involutes.

UNIT-I1I

Advanced Differential Calculus: Function of Several Variables; Partial Differentiation;
Approximations and errors; Jacobians; Taylor’s Series of Two Variables; Maxima and Minima
of Function of Two and More Variables; Lagrange’s Method of Undetermined Multipliers.

UNIT-I

Integral Calculus: Beta and Gamma functions; detailed study of tracing of curves-Cartesian,
polar and parametric curves; Area; Length of Curve; Volume; Surface of Revolution; Theorems
of Pappus and Guldin and problems.

UNIT-1IV
Advanced Integral Calculus: Multiple integrals: Double and Triple Integration; Change of Order
of Integration; Area; Volume; Centre of Gravity; Moment of Inertia.

UNIT-V
Vector Calculus: Differentiation of a Vector; Gradient; Divergence; Curl; Integration of a
Vector Function; Gauss’s, Green’s and Stoke’s Theorems.




Learning Outcomes:
Upon completing the course, students will be able to:

Apply the concept of function derivatives to study the behaviour and rate of how different
quantities change, how the graph of a function can actually be computed, analysed, and
predicted and use integrals to find the summation of infinitely many small factors to
determine whole.

Learn the applicability of calculus in various fields like, in physics, it is used in the study of
motion, electricity, heat, light, harmonics, acoustics, astronomy, dynamics and advanced
physics concepts including electromagnetism and Einstein's theory of relativity use calculus.
In the field of chemistry, calculus can be used to predict functions such as reaction rates and
radioactive decay. In addition, it is used to check answers for different mathematical
disciplines such as statistics, analytical geometry, and algebra.

Find a way to construct relatively simple quantitative models of change, and deduce their
consequences.

BOOKS RECOMMENDED
[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Publishers, 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8 th edition, John Willy and sons

Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company

Ltd., New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill

Publishing Co. Ltd., 6/e, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.
[6] E Mendelson, G J Hademenos, F Ayres, Schaum's Easy Outline: Calculus, McGraw-Hill,

2000.

[7] R C Wrede, M Spiegel, Schaum's Outline of Advanced Calculus, 2/e, McGraw-Hill, 2002.



Devi Ahilya University, Indore, India BE -1 Year (Common to all branches)

Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits
Hours per Week
ACR1C2: L T P L T P Total
Applied Chemistry & 3 1 2 3 1 1 5

Environmental Science
Duration of Theory Paper:
3 Hours

Learning Objectives:
e To learn chemistry of various engineering materials and processes, their importance, properties,
testing, structure-property relationship, tailoring and their applications in various technologies.

e To understand and aware with various environmental issues and pollution and control studies in
modern society for sustainable development.

Prerequisite: Nil
COURSE OF CONTENTS

UNIT-1 WATER AND ITS APPLICATIONS

Sources, impurities, applications, Hardness- its expression and determination; Boiler troubles and
their causes; Industrial water requirement, Treatment of water for industrial purpose; De-ionization
of water; Analysis of water; Water quality parameters, Numerical problems on water analysis and
water treatment processes.

UNIT-11 ENGINEERING MATERIALS AND TESTING

Introduction, classification and requirement of engineering materials. Material testings.

Polymers: Chemistry of polymer materials and their diversification; Types of polymerization and
their brief account; Examples of polymers.

Cement, Glass and Refractories: Different types, composition, properties and uses.

UNIT-111 LUBRICANTS

Introduction, Principle and functions of  lubrication, Types of lubricants, Properties, tests and
applications of solid, semi-solid and liquid lubricants; Synthetic lubricants and lubricating
emulsions.

UNIT-IV INSTRUMENTAL TECHNIQUES IN MATERIAL CHARACTERIZATION
Classification, Lamberts and Beers Law; Introduction, Principle and applications of Colorimetry, IR,
UV-Vis, NMR and Mass spectroscopy; Chromatographic Techniques and applications, Numerical
Problems on spectroscopic techniques.

UNIT-V ENVIRONMENTAL SCIENCE

Components of Environment and their interactions, Natural resources, Ecosystem, Impacts of
development of environment, Environment protection act, EIA, Sustainable development.

Pollution and its types, Description, effects and control measures of Air, Water, Land and Noise
pollution, Chemical toxicology, Global warming, Depletion of ozone layer, Acid rains,
Eutrophication, Rain water harvesting, Pollution case studies.



Learning Outcomes:
Upon completing the course, students will be able to:

e Apply applications of various engineering materials in different technologies.

e Relate structure-property-uses relationship of engineering materials and tailoring of materials
for technology development.

e Use of material testing and material characterization required in different engineering
applications.

e Understand the components of Environment and their interactions with modern world. Also to
analyse factors affecting, causes of Environmental Pollution and to apply possible control
measures for Sustainable development.

BOOKS RECOMMENDED:

[1] Jain & Jain, Engineering Chemistry, Dhanpat Rai Publications, 2007.

[2] S.S. Dara, A Text Book of Engineering Chemistry, S. Chand & Company, 2007.

[3] B.Joseph, Environmental Studies, Tata McGraw Hill.

[4] A.K. De, Environmental Chemistry, New Age International, 1996.

[5] Shashi Chawala, A Text Book of Engineering Chemistry, Dhanpat Rai Publications, 2006.



Devi Ahilya University, Indore, India BE-1 Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
MER1Ca3: L T P L T P Total
Elements of Mechanical 3 1 2 3 1 1 5
Engineering
Duration of Theory Paper:
3 Hours

Learning Objectives:
e To understand the basic fundamentals of Mechanical Engineering in light of thermal
engineering and production engineering.
e To provide an insight about the basic thermal and production processes, materials, components
and applications.
Prerequisites: Nil.
COURSE OF CONTENTS

UNIT I

Thermodynamics and energy, Temperature and Zeroth law of thermodynamics, Systems and control
volume, Properties of a system, Energy transfer by heat and work, First law of thermodynamics,
Energy analysis of closed systems, Internal energy and enthalpy of ideal gases, Energy analysis of
steady flow systems, Analysis of some steady flow engineering devices, Relevant review problems.

UNIT 11

Properties of pure substance, p-v and T-s diagram for a pure substance, Mollier diagram for a pure
substance, Quality or dryness fraction, Steam tables, Methods for measurement of steam quality,
Relevant review problems.

UNIT I

Basic considerations in the analysis of power cycles, Air standard assumptions, Overview of
reciprocating engines, Thermodynamic analysis of Otto cycle: Ideal cycle for spark ignition
engines, Thermodynamic analysis of Diesel cycle: Ideal cycle for compression ignition engines,
Comparison of Otto and Diesel cycles, Effect of Specific Heat and Dissociation on the performance
of the cycles, Relevant review problems.

UNIT IV

Metal Casting: Classification and overview of metal casting processes: sand casting, expandable
mould casting and permanent mould casting; Patterns, cores and moulding; Elements of gating
systems; Heating, pouring and solidification; Casting quality: cleaning, finishing and defects.

UNIT V

Welding and Machining: Fundamentals of welding and overview of welding processes: Oxy-
Acetylene gas welding, Arc welding: TIG, MIG, SAW etc., Resistance welding; Soldering &
Brazing; weld quality and defects; Fundamentals of metal machining and introduction to turning
and related operations; Constructional features of lathe, Geometry of single point cutting tool and
cutting tool materials.



Learning Outcomes:
Upon Completing the Course, Student will able to:
Understand basics of thermodynamics and components of steam.
Identify engineering materials, their properties, manufacturing methods encountered in
engineering practice.
Understand basics of internal combustion engines.

Understand functions and operations of welding, casting and machine tools including milling,
shaping, grinding and lathe machines.

BOOKS RECOMMENDED:

[1] Nag P K, Engineering Thermodynamics, The McGraw-Hill Companies, Fourth Edition.

[2] P N Rao, Manufacturing Technology, Vol. | and Vol.2 Tata I\r/]IcGraw Hill, 4t Edition, 2014.

[3] Hajra & Chaudhary, Work Shop Technology, Vol. 1 & 2, 12" Edition, Media Promoters & Pub, 2007.

[4] Cengel Y A, Boles M A, Thermodynamics-An Engineering Approach, The McGraw-Hill Companies,
Fifth Edition.

[5] Mikell P. Groover, Fundamentals of Modern manufacturing, 3" Edition, John Wiley and Sons.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
ETR1CA4: L T P L T P Total
Basic Electronics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce the basic concepts of electronics along with the understanding of working
fundamental circuit devises such as diode, transistors and op-amp. To apply the basics of diode
to describe the working of rectifier circuits such as Full and half wave rectifiers and zener diode
as a voltage regulator in line and load regulation.Describe the application of transistors for
Current and voltage amplification, the characteristics of different configurations of the
transistor, DC load line and bias point. List, explain, and design and analyse the different
biasing circuits, to give basic knowledge of working of op-amp, its characteristics and
applications

e Prerequisite(s): nil

COURSE OF CONTENTS

UNIT I

Discrete electronic devices: Diode, zener diode, BJT (Bipolar junction transistor), LED, photodiode
phototransistor, varactor; characteristic and operation (qualitative description and quantitative
behaviour with black box approach)

UNIT Il
Diode circuits; clipper, clamper circuits, DC power supply: rectifier-half wave, full wave (center
tapped, bridge), zener regulated power supply, regulation (with regulator 1IC-LM317)

UNIT 111

BJT characteristics; BJT biasing; CE-biasing circuits: operating point; h-parameter model of
transistor; large/small signal models (concept);large/small signal models of CE-BJT amplifier,
Design of amplifier; Differential amplifier (using BJT).

UNIT IV

Operational amplifier: basic model; virtual ground concept; inverting amplifier; non-inverting
amplifier; integrator; differentiator; Schmitt trigger; astable multivibrator, Simple active filters: low
pass, high pass, bandpass, notch filter

UNIT V

Basic feedback theory; +ve and -ve feedback; concept of stability; oscillator, Waveform generator
using op-amp schimitt trigger for Square wave, triangular wave Wien bridge oscillator for
sinuisoidal waveform.

Learning outcomes:

e Students will be able to get the knowledge of Q point and can calculate it using different
biasing circuits. They will easily compare different biasing circuits on the basis of stability
factor.

e Students will be able to solve clipper and clamper circuits. They get the knowledge og op-amp



and its various applications as integrator, differentiator and as an oscillator.

BOOKS RECOMMENDED:

[1] RalphJ.Smith, R.C.Dorf circuits, devices and systems, john Wiley, 1992.

[2] R.L.Boylestad, L. Nashelsky, Electronic devices, and circuit theory, Prentice Hall, 2002.

[3] A.S. Sedra, K.C. Smith, Microelectrinic circuits, Oxfort University Press, 1998

[4] R.A. Gayakwad, OP-amps and linear integrated circuits, Prentice Hall of India.

[5] Millman, Grabel, Microelectronics, Mc-Graw-Hill.

[6] De Carlo, and Lin, Linear circuit analysis, Oxford Univesity Press, 2001 (second edition).

[7] Hayt, Kammerly and Durbin, Engineering Circuit Analysis, Tata McGraw Hill, sixth  edition.



Devi Ahilya University, Indore, India BE-I Year (Common to all branches)
Institute of Engineering & Technology Semester- 1
Subject Code & Name Instructions .
Credits

Hours per Week
SSR1S1: L T P L T P Total
Technical English 3 1 - 3 1 - 4
Duration of Theory Paper:
3 Hours

. Learning Objectives:

e To develop the English communication skills in terms of reading, writing and understanding of
Engineering terms.

e To develop the technical ideas in English and to be able to express the technical ideas.

Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT I

Basic of technical communication: Meaning of technical communication; process of communication;
Forms of communication: Verbal and Non-verbal; technology-enabled communication; Barriers to
communication; Essentials of effective communication; Types of communication; Defining
audiences for technical communication; Aspects of communication: Global, Ethical and Legal.

UNIT 11

Professional correspondence: Qualities of professional correspondence: Goodwill techniques; Types
of correspondence: Letters, Memos, E-mails; Business Letters: Elements of a Letters, Basic Letter
Formats; Types of Business Letters: Positive Letters, Negative Letters, Inquiry Letters, Sales Letters,
Complain and Adjustment Letters. Memos: Meaning and Format of Memos. Writing job application
letters & Designing Resumes; Meeting and Minutes.

UNIT I

Technical Writing: Meaning & Concept of Technical Writing: Process of Technical Writing: Forms
of Technical Writing: Technical Description, Summaries, Instructions & User Manuals: Technical
Reports: Meaning and Essentials of Good Report Writing: Classification of Reports; Report
Formats: Formal and Informal; Common Informal Technical Reports: Progress Reports, Lab
Reports, Feasibility reports, Problem Solving Reports.

UNIT IV
Reading Comprehension; Precis Writing; Expansion of an idea; Dialogue Writing; Paragraph
Writing (Related to Technical Communication).

UNIT V

Foreign Words & Phrases; Antonyms and Synonyms; Transitional Words and Phrases; Articles, Use
of Prepositions, Modal Verbs, Connectives, Relative Clauses, Noun/Nominal Compounds:
Correction of Sentences and Homophones; Punctuation, Abbreviations, Capitalization and Number
Usage; Use of Technical Words and Jargons.




Learning Outcomes:

Upon completing the course, students will be able to:

e Apply various technical terms and terminologies practically

e The course aims at developing the fundamentals of Technical English and mastery in the
professional writing like Business letters, Business correspondence .designing Business
Memorandum, Resume and E-mail writing.

e  Will be able to write formal and informal reports in work place.

e  Will have complete knowledge of comprehending different passages and Precis writing.

e Apply various grammatical skills practically.

BOOKS RECOMMENDED:

[1] A. Esenberg, A Beginner’s Guide to Technical Communication, McGraw-Hills.

[2] A.J. Rutherford, Basic Communication Skills for Technology, Pearson Education Asia.

[3] C. L. Bovee,J. V. Thill & B Schatzman, Business Communication Today, 7/e, Pearson Education, 2002.
[4] R. V. Lesikar, J. D. Perrit, Jr., & ME Flately, Lesikar’s Basic Business Communication.

[5] R. C. Sharma and K. Mohan, Business Correspondence and Report Writing, Tata McGraw-Hill, 2002.



Semester 2



Devi Ahilya University, Indore, India BE I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
AMR2C1: L T P L T P Total
Applied Mathematics-11 3 1 - 3 1 - 4
Duration of Theory Paper: 3
Hours

Learning Objectives:

e To introduce the mathematical concepts of Matrix Algebra, Differential Equation Probability
and Statistics and Fuzzy sets for solving engineering problems that shall be used in various
branches of engineering.

e Provide the basics of Matrix mathematics useful in providing a more compact way to deal
with groups of equations in linear algebra; Differential equations, a mathematical equation
that relates some function (usually represent physical quantities) with its derivatives
(represent their rates of change), and the equation defines a relationship between the two;
Probability distributions describe the dispersion of the values of a random variable; Curve
fitting and regression analysis, to find the "best fit" line or curve for a series of data points;
Theory of equations, which tells when an algebraic equation has an algebraic solution;
Fuzzy sets generalize classical sets (Crisp sets), as the characteristic functions of classical
sets are special cases of the membership functions of fuzzy sets.

Prerequisite(s): Nil
COURSE OF CONTENTS
UNIT-I
Matrix Algebra: Review of Matrices; Elementary Operations on Rows and Columns; Normal Form;
Linear Dependence; Rank; Application of Rank Theory in Solving System of Linear Equations;

Linear Transformation; Orthogonal, Unitary and Hermitian Matrices; Characteristic Equation;
Eigen- Values and Eigen-Vectors; Caley-Hamilton Theorem; Quadratic and Linear forms.

UNIT-II

First Order Ordinary Differential Equation: Exact Differential Equation; Equations Solvable for x, y
and p; Clairaut’s Form; Application to Simple Problems.

Higher Order Ordinary Differential Equation: Linear Differential Equations with Constant &
Variable Coefficients; Method of Variation of Parameters, Simultaneous Differential Equations;
Application to Simple Problems.

UNIT-I111

First Order Partial Differential Equations: Formation of Partial Differential Equations; Partial
Differential Equations of First Order and First Degree i.e. Pp + Qq = R.

Higher Order Partial Differential Equations: Linear Homogenous Partial Differential equations of nt
order with constant coefficients; method of Separation of variables; their Simple applications.

UNIT-IV

Probability and Statistics: Conditional Probability, Baye’s Theorem; Binomial, Poisson and
Normal distributions and their Mean and Variance, Methods of least squares and curve fitting,
Correlation and Regression Analysis.

UNIT-V

Theory of Equations: Polynomial equations, relation between root and coefficients, symmetric
functions of roots, cube roots of unity, Cardon’s method for solution of cubic equations.

Fuzzy sets: Membership function, definition, Operations on Fuzzy sets, Properties of Fuzzy sets.

Learning Outcomes:
Upon completing the course, students will be able to:



Express a linear map between finite-dimensional vector spaces with a matrix, calculate the
electrical properties of a circuit, with voltage, amperage, resistance, etc. with matrix arithmetic, use
them in 3D geometry (e.g. computer graphics), can try to improve linear solvers efficiency.
Matrices can also represent quadratic forms (for example, in analysis to study hessian matrices,
which help us to study the behaviour of critical points) and also computers run Markov simulations
based on stochastic matrices in order to model events ranging from gambling through weather
forecasting to quantum mechanics.

Use differential equations to model natural phenomena, engineering systems and many other
situations like exponential growth and decay, the population growth of species or the change in
investment return over time, describing the movement of electricity, in modelling chemical
reactions, in finding optimum investment strategies, describing the motion of waves, pendulums or
chaotic systems.

Handle probability distributions, to indicate the likelihood of an event or outcome, which are used
for making forecasts and risk assessments. Pdf's are quite important and widely used in insurance,
engineering, physics, evolutionary biology, computer science and even social sciences such as
psychiatry, economics and even medical trials.

Use fitted curves as an aid for data visualization, to infer values of a function where no data are
available, and to summarize the relationships among two or more variables.

Apply Fuzzy sets and logic to reason like a human in terms of linguistic variables, design Traffic
monitoring systems, AC and heating ventilation, Gene Expression data analysis, Facial pattern
recognition, Weather forecasting systems and many more.

BOOKS RECOMMENDED:
[1] B.S.Grewal, Engineering Mathematics, 39/e, Khanna Pubrlllshers 2006.

[2] Erwin. Kreyszig, Advanced Engineering Mathematics, 8 edition, John Willy and sons

Publications, 1999.

[3] Ramana B V, Higher Engineering Mathematics, Tata McGraw Hill Publishing Company Ltd.,

New Delhi, 2006.

[4] C.Ray Wylie & Louis C. Barretle, Advanced Engineering Mathematics, Tata McGraw Hill

Publishing Co. Ltd., 6/, 2003.

[5] H.K.Das, Higher Engineering Mathematics, S.Chand New Delhi.
[6] Zafar Ahsan, Differential Equation and their Applications, Prentice Hall of India Pvt. Ltd., New

Delhi, 2004.

[7] S.C.Gupta and V.K.Kapoor, Fundamentals of Mathematical statistics, Sultan Chand & Sons.,

2000.

[8] Freund John E, Mathematical Statistics, PHI, N.D., 7 Ed., 2010.

[9] G.J.Klirand Bo Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications, PHI, New Delhi, 2005.
[10] H.J. Zimmerman, Fuzzy Set Theory and its Applications, Allied Publishers, 1996.

[11]Timothy J. Ross, Fuzzy Logic with Engineering Applications, 3rd Edition, John Wiley & Sons, Inc.,

2010.



Devi Ahilya University, Indore, India BE - | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
APR2C2: L T P L T P Total
Applied Physics 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce the basics concepts of physics and make a bridge between basics and their
application.

e To introduce the concept of the modern science like Laser, Optical fire, X-rays and quantum
physics.

e To introduce fundamental physics like wave optics, interference, diffraction polarization, and
semiconductor physics.

Prerequisite(s): nil

COURSE OF CONTENTS
UNIT-I
Optics-1: Interference of Light Waves: Thin film, Newton’s Ring experiment, Michelson
interferometer; Diffraction of Light Waves: Fresnel’s & Fraunhoffer diffraction, Zone plate, Single
slit experiment, diffraction by double slit, Diffraction at Circular aperture, Plane transmission
Grating.

UNIT-11

Optics-11: Polarization of Light Waves, Double refraction, Nicol Prism, Half Wave & Quarter Wave
plates, Circularly & elliptically polarized light, Polarimeter; LASER: Stimulated & spontaneous
emission, Population Inversion, Optical Resonator, Einstein’s coefficients, He-Ne Laser, Co, Laser,
Semiconductor Laser; Optical Fiber: types of Fibers (material, refractive index, mode), Acceptance
angle, Numerical aperture, V-Number, Propagation of Light through Fibers, Applications.

UNIT-I

Crystal Structure and Semiconductors: Symmetry & properties of Simple crystal structure, Miller’s
Indices, Interplanar spacing, production and properties of Xx-ray, Bragg’s law; Semiconductors:
Band theory of Semiconductors, Intrinsic & extrinsic semiconductors, Fermi level , pn junction
diode, LED, Zener diode, npn & pnp Transistors.

UNIT-IV

Electromagnetism: Continuity equation for Charge & Current, Inconsistency of Ampere’s law for
time varying field, Concept of Displacement current, Maxwell’s equations; Wave equations for E &
H, Propagation of one dimensional electromagnetic waves in dielectric medium, Energy density in
electromagnetic field: Poynting Vector.

UNIT-V

Quantum Physics: Plank’s law, Compton’s effect, Concept of Matter Waves, Devison & Germer’s
experiment, Phase velocity & Group velocity, Heisenberg’s Uncertainty Principle; Schrodinger ‘s
Wave Equation, Interpretation of Wave function ¥, Time dependent & Time Independent
equations, Schrodinger’s Wave equation for a free particle in a box.

Learning Outcomes:

e The student will demonstrate the ability to use concepts of Morden physics to their engineering
applications.



e The course aims at developing the fundamentals of wave optics, crystal structure, structure of
atoms and their applicable to obtain quantitative solutions of problems in physics.

BOOKS RECOMMENDED:

[1] R K Gaur & S L Gupta, Engineering Physics, Dhanpat Rai & Sons, 2006
[2] H.K. Malik & A.K.Singh, Engineering Physics, Tata McGraw Hill, 2011
[3] N. Gupta & S.K. Tiwary , A Text Book of Engineering Physics, Dhanpat Rai & Co. 2009.
[4] W. T. Silfast, Laser Fundamentals Cambr. Un. Press, 1996,

[5] D Halliday & R Resnick, Physics Vol-I1, Wiley Eastern, 1993

[6] H White, Modern Physics: Van Nostrand; 15/e.

[7] D P Khandelwal, Optics and Atomic Physics.

[8] R Feyaman,Feyaman Lectures on Physics, /e, Narosa Publication, 1998.

[9] S.O. Pillai, Solid State Physics, New Age International Publication, 2010.

[10] R.S. Sedha, A Text Book of Applied Electronic, S. Chand & company Lmt. 2005.
[11] R.P. Goyal, Unified Physics-11,,and Il Shivlal Agrawal & Co. ,1994.



Devi Ahilya University, Indore, India BE | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
MER2C3: L T P L T P Total
Engineering Drawing 2 1 4 2 1 2 5
Duration of Theory Paper: 3
Hours

Learning Objectives:
e To understand the concepts of imagining, envisioning and visualizing the objects & machine
parts and drawing them with the instruments & tools.

e To introduce the students to the “universal language of Engineers” for effective communication
through drafting exercises of geometrical solids

e Prerequisite(s): Nil
COURSE OF CONTENTS

UNIT-I

Introduction, need & Classification of Engineering Drawings, Drawing Instruments and their uses,
Indian Standards for Drawing, Drawing Sheet Layout, Various conventions used in drawing,
Technical Lettering, Dimensioning, Basic Geometrical Constructions. Engineering Scales &
Engineering Curves

UNIT - 11
Orthographic Projections, Isometric Projections, Oblique Projections, Perspective Projections &
Missing Views.

UNIT -
Projection of Points, Straight Lines and Plane Surfaces.

UNIT - IV
Projection of Solids, Section of Solids and Development of Surfaces.

UNIT -V
Interpenetration of Solids / Intersection of Surfaces, Introduction to Computer Aided Drawings,
Drawing of Machine elements like Riveted Joints, Screw fasteners and Welded Joints.

Learning Outcomes:

e Upon Completing the Course, Student will able to:

e Understand the importance of BIS and ISO Standards in Engineering Drafting.

e Graphically construct and understand the importance of mathematical curves in engineering
applications.

¢ Visualize geometrical solids in 3D space through exercises in Orthographic Projections.

e Interpret Orthographic, Isometric and Perspective views of objects.

e Develop the surfaces of geometrical solids.

BOOKS RECOMMENDED:

[1] Bhatt N D, Engineering Drawing, Charoter Publishing House, Anand, Gujrat Agrawal B, and Agrawal C
M, Engineering Drawing, Tata McGraw-Hill Publishing Company Limited.

[2] French T E, Vierck C J, Foster R J, Engineering. Drawing and Graphic Technology Mc Graw-Hill
International, Singapore, Low Price Edition.



[3] Luzadder W J, Duff J M, Fundamentals of Engineering Drawing, Prentice- Hall India, New Delhi.
[4] Dhananjay A Jolhe, Engineering drawing, Tata McGraw Hill.
[5] Shah M B and Rana B C, Engineering Drawing, Pearson Education, New Delhi.



Devi Ahilya University, Indore, India BE - | Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions

Hours per Credits

Week
EIR2C4: L T P L T P Total
Electrical Engineering 3 1 2 3 1 1 5
Duration of Theory Paper:
3 Hours

Learning Objectives:

To understand the concepts and practical ideas of AC/DC circuits along with basic 3 phase
power management, Properties of different magnetic material used in Electromagnetic Circuits
to create an idea among students that how different magnetic materials were choose for different
practical machines.

Practical concepts of Transformers and different Electric Machines to make students easy
understanding of electrical machines surrounded by us and also they are basic to all the
engineering streams.

COURSE OF CONTENTS

UNIT-I

AC circuits: Generation of EMF, Phasor Quantities, RMS, Average, Form Factor, Peak Factor
Etc, Phasor Diagrams; Single Phase AC Circuits: R, L, C And Combinations, Resonance, Q-
Factor, Bandwidth; Three Phase AC Circuits: Generation, EMF, Phase Sequence, Analysis of
Star and Delta Connections, and Power Measurement In Single Phase& Three Phase Circuit.

UNIT-11

Circuit analysis tools: Kirchoff’s laws, Analysis of DC and AC circuits, Thevenin’s theorem,
Norton’s theorem, Max power transfer theorem, Superposition theorem, and Source
transformation.

UNIT-I

Magnetic Circuits: Electromagnetism, Magnetic flux, Magnetic flux density, Intensity of
magnetization, B-H curves, hysteresis and eddy current losses, Magnetic circuit calculations,
laws of Electro-magnetic induction, Magnetic induction, Lifting power of an electromagnet.

UNIT-IV

Transformer: Construction, principle, ideal transformer, EMF equations, Analysis of transformer
on no load and load conditions, Equivalent resistance and reactance, voltage regulations,
transformer losses Transformer testing, transformer efficiency, Types of transformer, Cooling
methods, Auto transformer.

UNIT-V

Rotating electric Machines: Construction, working principles, EMF equations, Characteristics,
Torque equations of DC machines (generators & motors), 3-phase synchronous and induction
motor, single phase induction motor.




Learning Outcomes:
Upon completing the course, students will be able :

To solve circuit problems based on KVL,KCL laws and different network theorems which
helps them to solve practical circuits for future industries exposure .

The course also covers basic knowledge of alternating circuits and their practical applications,
which helps students to understand their domestic home load in bettr way.

Students were also able to understand uses of different magnetic materials available in market
for constructing different electrical machines and they also able to solve their circuit parameters
which helps in designing a electrical machine at initial level.

After this course, students were able to understand different properties, characteristics and
functioning of different parts of transformer and different rotating electrical machines at basic
level.

BOOKS RECOMMENDED:

[1] V Del Toro, Electrical Engineering Fundamentals, 2/e, PHI, 2000.

[2] D P Kaothari, I J Nagrath, Basic Electrical Engineering, 2/e, Tata McGraw Hill, 2002 (Fifth Reprint
2003).

[3] A Sudhakar, Network Theory, 2/e, Tata McGraw Hill, 2004

[4] P S Bimbhara, Electrical Machinery, 7/e, Khanna Publishers, New Delhi, 2006.



Devi Ahilya University, Indore, India BE I Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions Credits

Hours per Week
COR2C5: L T P L T P Total
Computer Programming in C++ 3 1 2 3 1 1 5
Duration of Theory Paper: 3
Hours

Learning Objectives:

° To learn to analyse a problem and construct a C++ program that solves it using C++ basic
constructs and advanced constructs.

To learn the syntax and semantics of the C++ programming language.

To learn how to design C++ classes with constructors and class member functions.

To understand the concept of data abstraction and encapsulation.

To learn how to overload and override functions and operators in C++.

To learn how containment and inheritance promote code reuse in C++,

To learn how inheritance and virtual functions implement dynamic binding with polymorphism.
To learn how to use exception handling in C++ programs.

Prerequisites: Nil.
COURSE OF CONTENTS

UNIT-I

Introduction to flowcharts and problem solving. Types of programming languages, Programming
with C++:- C++ Data Types:-auto, bool, int, char, float, double, void. Variables and Constants,
Operators, Arithmetic and Logical Expressions, Assignment Statements and Type Casting. Control
structures- Iteration statements, Jump Statements and Selective statements. Common C++ Header
files, Generation of Random numbers in C++.

UNIT-II

Functions: Introduction - Call by Value and Call by Reference — return values — recursion — Arrays -
Introduction to Arrays - Initialization of Array - Multi dimensional Arrays - passing arrays to
functions — Strings - Arrays of Strings - Standard Library String Functions.

Structures: Structure elements, Nested Structures, Array of Structures, Array within structures and
passing structures to functions.

Unit- 111

Pointers:-Declaration and Initialization of Pointers, Dynamic Memory allocation/deallocation
operators:-new and delete. Pointers and Arrays:-Array of Pointers, Pointer to an array, Function
returning a pointer, Reference variables and use of alias. Invoking functions by passing pointers.
Files — Introduction — File Structure - File handling functions - File Types - Error Handling.

UNIT-IV

Object Oriented Programming Paradigm - Basic Concepts of OOP - Benefits of OOP. Class and
object fundamentals and various visibility modes in class, Object as function arguments-pass by
value and pass by reference. Constructor:-Special Characteristics, Declaration and Definition of a
Constructor, Default Constructor, Overloaded Constructor, Copy Constructor and Constructor with
default arguments.

Function Overloading:-Need and restrictions of overloaded functions, Steps involved in finding the
best match, Default arguments versus overloading.

Destructor:- Special Characteristics, Declaration and Definition of a Destructor. Friend function and
its characteristics and friend class.



UNIT-V

Introduction to Operator overloading - Rules for Operator overloading — overloading of binary
and unary operators - Introduction to inheritance — Types of inheritance - Abstract Classes - new
Operator and delete Operator - Pointers to Objects — this Pointer - Virtual Functions - Pure Virtual
Functions - Introduction to Class Templates - Function Templates - Member Function Templates -
Basics of Exception Handling - Types of exceptions - Exception Handling Mechanism - Throwing
and Catching Mechanism - Rethrowing an Exception - Specifying Exceptions.

Learning Outcomes:-
Upon completing the course, students will be able to:
e To develop C++ programs using basic and advanced constructs that will solve real life problems.

e The course aims to understand the features of C++ supporting object-oriented programming.

e Apply the major object-oriented concepts to implement object-oriented programs in C++ i.e.
encapsulation, inheritance and polymorphism.

e Understand advanced features of C++ specifically friends, pointers, virtual functions and operator
overloading.

BOOKS RECOMMENDED:

[1] Coohoon and Davidson, C++ Program Design: An introduction to Programming and Object-
Oriented Design (3rd edition), Tata McGraw Hill, New Delhi, 2003.

[2] Herbert Schildt, the Complete Reference, Tata McGraw Hill.

[3] E Balagurusamy, Object Oriented Programming with C++, McGraw Hill Education.

[4] Ravichandran, Programming With C++, Tata McGraw Hill.

[5] Dromey G, How to solve it by Computer, Prentice Halll — 1978.



Devi Ahilya University, Indore, India BE-1 Year (Common to all branches)
Institute of Engineering & Technology Semester- 2
Subject Code & Name Instructions .
Credits

Hours per Week
SSR2S2: L T P L T P Total
Humanities 2 - - 2 - - 2
Duration of Theory Paper:
3 Hours

Learning Objectives:

e To introduce students to understand and interpret the human experience from individual to
entire culture.

e It also helps to understand how human beings across time and cultures understand happiness
& suffering, understand good from bad, debate political questions.

e To understand that their actions have a Social, economic and environmental impact. To
inspire ethical & moral course of thinking.

Prerequisite(s): nil

COURSE OF CONTENTS

UNIT-I

Man and society- Theories of man and society, Methodological individualism, structuralism,
Society and its features- Social Institutions; Social Stratification and Change; Contemporary
Indian Philosophy-its characteristics andCross-cultural Issues.

UNIT-II

Human Behavior: Biological Bases of Behavior, Methods for understanding human
psychophysiology, Working of brain, Psychobiology of learning, memory, emotions and
personality, = Temperament and  personality:  trait  structure and  persistence,
Extraversion/sociability,  Aggression-hostility/agreeableness,  Philosophy of Mind &
Cognition.Concepts of good life — quality of life and subjective well-being; happiness, life
satisfaction, and positive affect.

UNIT-I

Perspectives on Knowledge, Science and Technology, Technological Shaping of Society and
Social Shaping of Technology and its Human roots, Role of Humanities in Engineering:
Professionalism in Engineering; Professional Engineering Bodies.

UNIT-IV

Governance and Engineers: Political parties; Types & Forms of Governance; Utilitarianism;
capitalism, socialism and communism; Marxist and neo-Marxist thoughts; democracy in public
and private spheres.

UNIT-V

Engineering and Corporate Social responsibility- Ecology and Natural Resources, Role of
corporations in the society, Morals, Values, Consciousness, Experience: Basic codes of Ethics;
Engineering Ethics, Evolution of CSR, Strategic CSR, Role of stakeholders in CSR, Consumer
awareness towards CSR,CSR as competitive advantage, the Global Competitiveness Index (GCI)
& Sustainability , Issues in CSR- organizational, economic & social.



Learning Outcomes:

On successful completion of course we will have

e Aspire students to be world citizens of broad perspective who can make educated and
ethical decisions.

e Students who articulate their own values & beliefs and can apply them in their personal
& professional life.

e To become a model human being.

BOOKS RECOMMENDED:

[1] D J Kemper, Introduction to Engineering Profession, 2/e, Suanders Publication, 1998.

[2] A S Chauhan, A Text Book of Social Science Jain Brothers 9/e, 2008.

[3] R C Agrawal, Principle of Political Science.

[4] NPTEL

[5] W.B. Werther & D. Chandler, Strategic Corporate Social Responsibility, Thousand Oaks, 2011.



B.E. (Civil Engineering)

Choice Based Credit System w.e.f. 2016-17

Semester-111
S No | Sub Code Sub_Name Type | L-T-P [ Credits
1. AVR3C1 | Applied Mathematics - I11 PC 3-1-0 4
2. VLR3C2 [Applied Mechanics & Strength of PC 3-1-1 | 4+1(P)
3. VLR3C3 [Surveying PC 3-1-1 | 4+1(P)
4, VLR3C4 [ Construction Material & Technology PC 3-1-1 | 4+1(P)
5. VLR3G1 | Structural Mechanics GE 3-1-0 4
6. VLR3L1 | Drafting & Computational Skills -- 0-0-1 1
7. SVR3S3 | Life Management Skills -- 2-0-0 2
8. VLR3V3 | Comprehensive Viva — Il Virtual] 0-0-4 4
Total Credits 30
Semester-1V
S No | Sub Code Sub_Name Type | L-T-P [ Credits
1. AVRA4C1 |Engineering Geology PC 3-1-0 4
2. VLR4AC2 | Fluid Mechanics - | PC 3-1-1 | 4+1(P)
3. VLRAC3 | Advanced Surveying PC 3-1-1 | 4+1(P)
4 VLR4AC4 | Design of RCC Structures — | PC 3-1-1 | 4+1(P)
5. VLR4G2 | Environmental Engineering — | GE 3-1-0 4
6. VLR4L2 | Lab of Engineering Geology - 0-0-1 1
7. SVR4S4 | Communication Skills -- 2-0-0 2
8. VLR4V4 | Comprehensive Viva - IV Virtual| 0-0-4 4
Total Credits 30
Semester-V
S No | Sub Code Sub_Name Type | L-T-P [ Credits
1. VLR5C1 | Design of RCC Structures — |1 PC 3-1-0 4
2. VLR5C2 | Fluid Mechanics - |1 PC 3-1-1 | 4+1(P)
3. VLR5C3 | Quantity Surveying & Costing PC 3-1-1 | 4+1(P)
4 VLR5E1 | Geotechnical Engineering - | PE 3-1-1 | 4+1(P)
5. VLR5G3 | Water Resources Engineering GE 3-1-0 4
6. VLR5L3 | Design Skills - 0-0-1 1
7. SVR5S5 | Management for Engineers -- 2-0-0 2
8. VLR5V5 | Comprehensive Viva - V Virtual | 0-0-4 4
Total Credits 30
Programme Electives for V Semester
4, VLR5E2 | Advanced Rock Mechanics PE 3-1-1 | 4+1(P)
4, VLR5E3 | Structural Mechanics & Vibrations PE 3-1-1 | 4+1(P)
4, VLR5E4 | Physical Infrastructure and Planning PE 3-1-1 | 4+1(P)




Semester-VI

SNo | Sub Code Sub_Name Type | L-T-P | Credits

1. VLR6C1 |Structural Analysis - | PC 3-1-0 4

2. VLR6C2 | Transportation Engineering - | PC 3-1-1 | 4+1(P)

3. VLR6C3 |Design of Steel Structures — | PC 3-1-1 | 4+1(P)

4, VLRG6E1 |Geotechnical Engineering — I1 PE 3-1-1 | 4+1(P)

5. VLR6G4 [Construction Planning & Management GE 3-1-0 4

6. VLR6L4 |[Technical Skills -- 0-0-1 1

7. SVR6S6 |Entrepreneurship Development & IPR -- 2-0-0 2

8. VLR6V6 [Comprehensive Viva - VI Virtual] 0-0-4 4

Total Credits| 30

Programme Electives for VI Semester

4. VLR6E2 <> PE 3-1-1 | 4+1(P)

4, VLR6E3 [Design of Urban Water System PE 3-1-1 | 4+1(P)

4, VLRG6E4 |Rehabilitation of Structures PE 3-1-1 | 4+1(P)

Semester-VII

SNo | Sub Code Sub_Name Type | L-T-P | Credits

1. VLR7PR |Project Phase - | -- 0-0-7 7

2. VLR7C1 [Transportation Engineering — 11 PC 3-1-1 | 4+1(P)

3. VLR7C2 |Design of Steel Structures — 11 PC 3-1-1 | 4+1(P)

4. VLR7E1 [Environmental Engineering — |1 PE 3-1-1 | 4+1(P)

5. VLR7G5 |Structural Analysis — 11 GE 3-1-0 4

6. VLR7V7 |Comprehensive Viva - VII Virtual | 0-0-4 4
TOTAL CREDITS 30

Programme Electives for VIl Semester

4 VLR7E2 |Air pollution control and Management PE 3-1-1 | 4+1(P)

4 VLR7E3 [Municipal solid waste Management PE 3-1-1 | 4+1(P)

4. VLR7E4 [Systems engineering for civil engineers PE 3-1-1 | 4+1(P)

(Training to be undergone
after V1 semester)




Semester-VIII (Regular Mode)
S No | Sub _Code Sub_Name Type | L-T-P |Credits
1. VLR8P2 | Project Phase - |l -- 0-0-7 7
2. VLR8C1 | Design of Hydraulic And Irrigation PE 3-1-1 | 4+1(P)
Structure
3. VLR8C2 | Building Planning & Architecture PE 3-1-1 [4+1(P)
4. VLR8E1 [ Disaster Modellingand Management PE 3-1-1 [4+1(P)
5. VLR8G6 | Construction Techniques GE 3-1-0 4
6. VLR8V8 | Comprehensive Viva - VI Virtual | 0-0-4 4
TOTAL CREDITS [ 30
Programme Electives for VII1 Semester
2/3/4 | VLR8E2 |Design of Pre Stressed Concrete PE 3-1-1 |4+1(P)
2/3/4 | VLR8E3 |[Instrumentation  and Experimentall PE 3-1-1 |4+1(P)
2/3/4| VLRBE4 [Designof EarthquakeResistant| PE 3-1-1 [4+1(P)
Structures
Semester-VIII (Internship Mode)
S No | Sub Code Sub_Name Type L-T-P | Credits
1. VLR8I1 | Industry Internship -- 0-0-18 18
2. VLR8G1 | Theory and Practice of Non PE 4-0-0 4
Destructive Testing
https://swayam.gov.in/courses/5515-
jan-2019-theory-and-practice-of-non-
destructive-testing
3. VLR8G2 | Earth Sciences for Civil Engineering PE 4-0-0 4
Part - | & 11
https://swayam.gov.in/courses/5377-
jan-2019-earth-sciences-for-civil-
engineering-part-i-ii
4. VLR8VI | Comprehensive Viva - VIII Virtual | 0-0-4 4
TOTAL CREDITS 30




Devi Ahilya University, Indore, India Il Year B.E. (Civil Engineering)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours Credits

per Week
AVR3C1: Applied L T P L T P Total
Mathematics - 111 3 1 - 3 1 - 4

DurationofTheory
Paper:3 Hours

Learning Objectives: To develop an understanding of the underlying mathematics as a preparation
for a specialist study of applications areas like, Laplace transform converts a given ordinary or
partial differential equation into a polynomial- Partial Differential Equation can be used to describe
a wide variety of phenomena such as sound, heat, electrostatics, fluid flow, elasticity and quantum
mechanics, -Differential equation are used to calculate population growth, exponential decay of
radioactive, substances, motion of a falling object, Newton's law of cooling and various electrical
circuits; Statistics useful in risk assessment, random decrement analysis, to monitor remotely the
structural health of a structure (such as a bridge, tall building, dams etc); Fourier analysis relevant
for PDE-solving and probably the heat equation in three dimensions. The Fast Fourier Transform is
employed as a method of Laplace transform inversion to solve problems in the civil engineering
fields of viscous-elasticity and hydrology.

Numerical approach enables solution of a complex problem with a great number of very simple
operations. It is useful to find the solution with use of computers making calculation easy and fast.

Pre requisites: Basic knowledge of determinants, matrices, differentiation and integration of
functions and probability theory.

COURSE CONTENTS:

UNIT -1:

Laplace transform: Definition and properties of Laplace transform, Inverse Laplace Transforms.
Convolution theorem, Application of Laplace transform in solution of ordinary differential
equations, Simultaneous differential equations with constant coefficients.

UNIT - 2:

Statistics: Brief idea of sampling, t, F and Xz distributions and their applications, ANOVA,
Statistical Quality Control (SQC), Control Charts, Sampling inspection, Acceptance sampling,
Producer’s and Consumer’s risk, O. C. curve.

UNIT - 3:

Numerical solutions of algebraic and transcendental equations-Bisection method, Regula- Falsi
method, Newton-Raphson method.

Solution of system of linear algebraic equation-Ilterative methods: Gauss-Seidel and Gauss-
Jacobi’s iterative methods.

Numerical Solutions of ordinary differential equations - Single and multi-step methods.
Numerical solution of partial differential equation: Classification of second order Partial
differential equation, Solution of elliptic, parabolic and hyperbolic equations by Iteration method.
UNIT - 4:

Interpolation: Finite difference operator, Interpolation formula with equal and unequal intervals,
Numerical differentiation, General quadrature formula, Numerical integration using Trapezoidal
rule, Simpson’s 13 rule, Simpson’s 3/8  rule, Weddle’s rule.

UNIT -5:

Fourier series, Fourier Integral, Fourier transforms, Finite Fourier sine and cosine transform,




Parseval’s theorem, continuous time and discrete time Fourier Transform, DFT and FFT, solution of
partial differential equations with constant and variable coefficients.

Learning Outcomes:

Upon completing the course, students will be able to:

1. Apply Laplace Transform methods, useful in problems where mechanical/electrical driving
force has discontinuities, is impulsive or is a complicated periodic function.

2. Learn how to apply Statistics in solving problems of modern Civil Engineering.

3. Apply Fourier Theory to analyze the quality of signals, how crosstalk, interference, noise, and
distortion affect signal quality and to extract information from noisy signals.

4. Learn that many problems were analytical methods seems to fail, like solving highly nonlinear
equation, numerical methods works very well.

Books Recommended:

[EEN

. B.S. Grewal, Engineering Mathematics, Khanna Publishers, 42/e, 2015.

2. Erwin. Kreyszig, Advanced Engineering Mathematics, 8t edition, John Willy and sons
Publications, 1999.

3. Gupta P.P. & Malik G.S., Calculus of Finite Differences and Numerical Analysis, Krishna

Prakashan Mandir, Meerut, 21/e, 2006. h

S.C.Gupta, Fundamentals of Statistics, Himalaya Pubtushing House, Mumbai, 6 Ed., 2009.

Freund John E, Mathematical Statistics, PHI, N.D., 7" Ed., 2010.

A.R. Vasishtha and R.K. Gupta, Integral Transforms, Krishna Prakashan Media Ltd, Meerut, India,

2000.

Murray R. Spiegel, Schaum’s Outline of Fourier Analysis, McGraw-Hill, New York, 2004.
8. J. F.James, A Student’s Guide to Fourier Transforms with Applications in Physics and

Engineering, 3rOI Edition, Cambridge University Press, 2011.
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Devi Ahilya University, Indore, India Il Year B.E. (Civil Engineering)
Institute of Engineering & Technology

Subject Code & Name Instructions  Hours | Credits

per Week
SVR3S3 L T P L T P Total
Life Management Skills |2 - - 2 - - 2
DurationofTheory
Paper:3 Hours

Learning Objectives:
e To provide an overview on Life Skills Management

e To make students able to understand themselves and their Role in Society
e To develop Healthy Personality

e To align them as complete self: Mind, Body and Soul
Pre requisites: Nil

COURSE CONTENTS:

UNIT-I

Basics of Life Skills Management: Understanding Self and Psychological Problems

Life Skills Management: Concepts and Applications, Basics of Brain-Structure, Hormones: Role of
Hormones in changing mood and emotions, Role of genes, Understanding Memory.

Normal Self: Concept of Normality. Characteristics of Healthy Personality, Levels of Personality
Dysfunctions, Ways to offset depression. Anxiety: Symptoms and Dealing with anxiety. Managing Anger,
and Right attitude towards competition. Understanding the reasons behind OCD.

Unit-11

Managing Habits

Neurology of Habits, Developing Discipline in creating new habits, will-power, Causes of Addictions,
Changing destructive habits, Habits of highly effective people.

Relaxation Techniques: Meditation, Effects of Meditation. Positive Attitude towards oneself, Equanimity
in oneself, Happiness — a state of mind and related techniques.

Unit-111

Relationship Management

Emotional Intelligence: Core Domain: Self Awareness, Self Regulation, Social Awareness and
Relationship Management. Relationship Management: Four Criteria for Effective Relationship
Management, Competencies in the Relationship Management.

Ability to size-up situations, Role of Empathy Basics of Interpersonal Communication: Understanding and
Observing Non-Verbal Behavior, Listening skills. Profiling Personal Environments. Understanding the
types of Personality & their Motivating-Factors. Concepts of healthy relationships.

Unit-1vV

Stress Management

Understanding the Physiology of Stress, Symptoms of Stress. Stress and Performance, effects of Stress on
Learning, Oversensitivity, Focus and Concentration, Techniques of Stress Management. Concepts of Crisis
Management, Dealing with Peer Pressure and Complexes, Assertiveness Training, Avoiding Groupthink,
Dealing with distractions.

Unit-V
Mental Health and Wellness



Concept of Wellness: Measures to improve Wellness. Sleeping and Mind, Yoga and Exercise, Concepts of
Balanced Diet, Importance of Recreational Practice, Role of art in wellness, How imagination shapes our
Mind-Set. Wellness Programs for Professionals.
Learning Outcomes:
Upon completing the course, students will be able to:
e Handle Stressful Situations
Understand their priorities
Cope with different Psychological Problems
Find Real Happiness



Devi Ahilya University, Indore, India Il Year B.E. (Civil Engg.)

Institute of Engineering & Technology (Full Time)
Subject Code & Name: Instructions Hours Credits
per Week
L T P L T P Total

VLR3C2:Applied Mechanics And Strength of
Material

Duration of Theory Paper: 3 Hours

Learning Objectives:

e To provide the fundamentals of the elastic behavior of the engineering materials.

e To provide the knowledge of Strength/Load Bearing capacity of Different Materials.
e To give basic concepts of different types of stresses & strain.

e To understand the applications of stress and strain in engineering field.

e To understand the geometrical properties of sections.

e To Analyze Pin Jointed Frames analytically and graphically.

Pre requisites: Engineering Physics, Engineering Mathematics.

COURSE CONTENTS

Unit I: Geometrical Properties of Sections

Centroid: Definition of centroid and Centre of gravity — Centroid of regular geometrical figures,
Centroid of symmetric and anti-symmetric practical Sections, Built up structural sections-
Numerical problems.

Moment of Inertia: Definition and notation of Moment of Inertia, Polar moment of inertia,
Radius of gyration, Parallel and perpendicular axes theorems; M.I. of regular geometrical plane
sections, M1 of symmetric, asymmetric, and built up sections.

Unit 11: Analysis of Trusses
Determinate and indeterminate frames, Classification of frames, Perfect and imperfect frames,
Deficient and redundant frames, Assumptions, Analysis of statically determinate pin-jointed
frames method of joints, method of section and Graphical method.
Virtual work: Concept and principle of virtual work, application of virtual work for
problemsonbeam
Unit I11: Simple Stress and Strain
Mechanical properties of materials: strength, stiffness, elasticity, plasticity, toughness, hardness,
ductility.Normal stress and shear stress, Normal strain and shear strain, Hooke’s law, Poisson’s,
Deformation of axially loaded bars of constant and varying section, Principle of superposition.
Composite sections, Elastic constants, Relationship between elastic constants, Temperature
stresses.




NG~ WNE

Unit IV: Principal Stresses and Principal Strains:

Principal Planes. Principal Stress. Stresses on an Oblique Section of a Body subjected to a Direct
Stress in One direction and Two Mutually Perpendicular Directions. Stresses on an Oblique
Section of a Body subjected to a Simple Shear Stress. Stresses on an Oblique Section of a Body
Subjected to a Direct Stress in One Plane and Two Mutually Perpendicular Directions
accompanied by a simple shear Stress. Mohr’s circle of stress.

Unit V: Strain Energy

Resilience and Proof Resilience, Modulus of resilience, Strain Energy in Materials subjected to
gradually applied load, suddenly applied load, impact load, strain energy stored in a body of
varying section, strain energy stored in a body due to shear, Castigliano’s theorem, Maxwell
reciprocal theorem.

Learning Outcomes:
Upon Completing the Course, Student will able to:

1. Learn behavior of different material under different types of loading.
2. To understand the basic concepts of Principal Stress & Strain.
3. Learn basic fundamentals used in Designing a structural Component.

Books recommended:

1. R.K. Rajput, strength of materials

1. Nash; Strength of Materials (Schaum), TMH.

2. Rattan SS; strength of Materials; TMH

3. Negi; Strength of materials; TMH

4. Surendra Singh; Strength of Materials,

5. Ramamrutham; Strength of Materials,

6. Subramaniam; Strength of Materials; R; Oxford

List of Practical Assignment:

Performance of Tensile test to obtained tensile properties of the material.
Performance of Tensile test to obtained Stress-Strain curve for Different Material.
Performance of Compressive test to obtained Compressive properties of the material.
Performance of Shear test to obtained Shear properties of the material.

Performance of Bending test to obtained Bending properties of the material.
Performance of Brinell hardness Test.

Performance of Vickers Hardness Test.

Performance of Impact test to obtained Impact Strength of the materials.



Devi Ahilya University, Indore, India Il Year B.E. (Civil Engineering)
Institute of Engineering & Technology

Subject Code & Name | Instructions Hours | Credits

per Week
VLR3C3: Surveying L T P L T P Total
3 1 2 3 1 1 5

Duration of Theory
Paper:3 Hours

Learning Objectives:

e To make students aware with different advance surveying methodologies applied
to carry out large scale survey works as modern instruments have largely changed
the approach to survey works with the principles being same.

e To prepare the students to handle the errors they are likely to come across any
large scale survey works

Unit-1

Introduction to Surveying:

Overview of Surveying, branches of surveying, principles of Surveying. Instruments
Used for various measurements, Electronic Distance Measurement (EDM), Various EDM
Instruments, Remote Sensing, GPS and GIS

Unit-11

Vertical Measurements:

Overview and terminologies, Leveling Instruments-Different Types of Levels, Leveling
Staff. Temporary and Permanent Adjustments of a Level. Leveling: Classification Based
on

Purpose of Leveling —Simple leveling, Differential or Compound or Continuous Leveling,
Booking and Reducing Levels. Height of Collimation or Height of Instruments Method.
Rise and Fall Method, Errors and Precautions in leveling, Balancing Back Sight and
Foresight, Error Due to Earth’s Curvature and Refraction, Field Problems or Difficulties
in Leveling, Numerical Problems.

Unit-111

Angular measurements: Overview and terminologies, Principle of Compass, Types of
Compass, Compass Surveying, Traversing, Traversing with Chain and Compass,
Designation of Bearings, Calculation of Included Angle from Bearings, Calculation of
Bearing From Included Angles Errors and Precautions in Compass Surveying, Local
attraction, Correction to Measured Bearing for Local Attraction ,Adjustment of Closing
Error. Magnetic Declination, Dip, Introduction Plane Table Surveying, Methods of Plane
Table Surveying- Radiation Method and Intersection Method. Introduction to Theodolite.
Numerical Problems

Unit -1V

Measurement of Area:

Measurement of Areas and Volumes: Introduction, Areas: Areas from Field
Measurements —Area Consisting of Irregular Boundary, Area from Plan —Graphical
Method, Measurement of area by Planimeter Errors & Precautions in Computation of
Area.




Unit -V

Measurement of Volume:

Volumes: Measurement of Volume. —from Cross Sections, from Spot Levels , from
Contours, Area of Sections, Capacity of a Reservoir, Elevation - Capacity Curve,
Earthwork, Mass Diagram. Numerical Problems.

Learning Outcomes:
e On the successful completion of this course the students will get a diverse knowledge of
surveying practices applied for real life problems.
e The students will learn to work with various surveying equipments, like, Theodolite,
Total station, etc. in order to apply the theoretical knowledge to carry out practical field
work.
e The knowledge of limits of accuracy will be obtained by making measurements with
various surveying equipment employed in practice. H.

Reference Books: 1. Duggal, S. K., Surveying Vol. | & Il, Tata Mcgraw Hill, New
Delhi

2. Subramanian, R.,

3. Punamia, B.C., Surveying Vol. I, Il & I1l, Laxmi Publications
4. Kanetkar, T.P. and Kulkarni, S.V., Surveying and Levelling Vol. I & Il, Pune
Vidhyarthi Gruh 5. Arora, K.R., Surveying Vol. I, Il & Ill, Standard Book House. New

Delhi 6. Basak, N.N., Surveying and Levelling, Tata Mcgraw Hill, New Delhi 7. Agor, R.,
Surveying and Levelling, Khanna



Devi Ahilya University Indore, India 11 B.E.( Civil Engineering)
Institute of Engineering & Technology ( Full Time
Subject Code and Name Instruction Hours  [Credits
Per Week
VLR3C4:Construction Materials and L T P L T P Total
Technology
Duration of Theory Paper: 3 hours 3 il 2 3 il 1
Hours

Learning Objectives:

1. To introduce students to various materials commonly used in civil engineering
construction and their properties.

2. To make the student aware of the various construction techniques, practices and

the equipment needed for different types of construction activities.

3. To understand the properties of ingredients of concrete, test and concrete mix design.
4. To study the behavior of concrete at its fresh and hardened state.

Pre-requisites: Engineering Chemistry:

COURSE CONTENTS

UNIT I

Lime: Impurities in limestone, Classification, Slaking and hydration, Hardening, Testing, Storage,
Handling, 1S Specifications, Uses Bricks: Classification, Characteristics of good bricks, and
Ingredients of good brick

Earth, Harmful substance in brick Earth, Different forms of bricks, testing of bricks. Mortars:
Classification, Uses, Characteristics of good mortar, Ingredients. Cement mortar, Lime Mortar,
Lime cement mortar, special mortars

UNIT 1l

Glass: Definition, constituents, manufacture, classification commercial forms, uses of different types
of Glasses.

Timber: Definition, Classification, Characteristics of good Timber, uses of Timber, Physical and
Mechanical properties, defects, Seasoning, Preservation, Veneers , Plywood, Fiber Boards, Particle
Boards, Chip Boards , Black Boards, Button Board and Laminated Boards, Applications of wood
and wood products. Plastics: Classification, Ingredients, General properties, fabrication of plastic
products.



UNIT 11

Concrete Materials: Cement: OPC: Composition, PPC, Slag cement, Hydration, Setting time.
Aggregates: Classification, Characteristics, Deleterious substances, Soundness,

Alkali —aggregates reaction, Fine aggregates, coarse aggregates, testing of aggregates.

Admixtures, types and properties, Concrete, Workability, segregation and Bleeding, Tensile and
Compressive Strength, Modulus of Elasticity, Effect of Shrinkage and Creep. Mixing and
Transporting, Placing, Compaction, Finishing, Curing, Quality Control, Design of Concrete Mixes.

UNIT IV

Paints, Enamels and Varnishes: Composition of oil paint, characteristic of an ideal paint, preparation
of paint, covering power of paints, Painting: Plastered surfaces, painting wood surfaces, painting
metal Surfaces. Defects, Effect of weather, enamels, distemper, water wash and color wash, Varnish,
French polish, Wax Polish.Plastering and Pointing: Plastering with cement mortar, Defects in
plastering,Pointing, white washing, color washing, Distempering.

UNIT V

Foundations: Function of Foundations, Essential requirement of good foundation, Different types of
shallow and deep Foundations.

Brick masonry: Definitions, Rules for bonding, Type of bonds — stretcher bond,

Header bond, English bond, Flemish Bond, Comparison of English Bond and

FlemishBond. Doors and Windows: Common types of doors and windows of timber and metal.
Flooring: Components of a floor, selection of flooring materials, Brick flooring, Cement concrete
flooring, mosaic, marble, Terrazzo flooring, Tiled roofing.Roofs: Types, Pitched roofs and their
sketches, Lean —to roof, King Post —Truss, Queen post truss and Simple steel Truss, Roof Covering
materials: ACSheetsGI sheet

Learning Outcomes:

e Knowledge on properties of materials for concrete by suitable test and mix design of concrete.
Compare the properties of most common and advanced building materials.
Understand the typical and potential applications of these material.
Understand the importance of experimental verification of material properties
Will have understanding of different construction techniques, practices and equipments. They
will be ableto plan the requirements for substructure and superstructure a construction.

Books & References Recommended:

1. Surendra Singh, Engineering Materials, Vikas Publishing House.

2. Rangwala, Engineering Materials, Charatar Publications.

3. Shetty M.S., Concrete Technology, Theory and Practical, S. Chand & Co. Ltd., New Delhi.
4. Sushil Kumar, Building Construction.

List of Experiments:

1. To determine the Compressive Strength of Modular Brick.
2. To determine the Water Absorption of Modular Brick.

3. To determine the Fineness of Cement.

4. To determine the Consistency of Cement.



5. To determine Initial and Final Setting Time of cementby Vicat Apparatus.

6. To determine compressive strength of Cement.

7. Sieve Analysis of Fine and Coarse Aggregates and determination of Fineness Modulus.
8. To determine Flakiness and Elongation Index of Aggregates.

9. To determine workability of Fresh Concrete by Slump Cone Test.

10.To determine Compressive Strength of Hardened Concrete.



Devi Ahilya University, Indore, India Il Year B.E

. . : (Civil Engg.)
Institute of Engineering & Technology (Full Time)
Subject Code & Name Instructions Hours per Week Credits
L T P L T P Total
VLR3G1:
Structural Mechanics
3 1 - 3 1 - 4

Duration of Theory  Paper:
Hours

Learning Objectives:
o To analyze determinate beams and sketch S.F. and B.M. diagram.
e To derive simple bending equation and understand its applications.
e To Analysis of propped cantilever & fixed beam and draw SFD, BMD.
o To understand the behavior of columns under different conditions
e To understand the concept of unsymmetrical bending

Pre requisites: Engineering Mechanics, Strength of materials

COURSE CONTENTS

Unit I: Shear force and Bending Moment

Types of beams, Types of supports, shear force and bending moment at any cross section of a beam.
Sketching of shear force and bending moment diagrams for cantilever, simply supported and over
hanging beams for any type of loading, Significance of point of contra flexure, Relationship between
rate of loading, shear force and bending moment.

Unit Il: Stresses and Deflection in beams

Theoryofsimplebending: Equationofbending. Neutralaxis, Section-Modulus, B
ending &shearstressdistribution across a section in Beams.

Slope and deflection of beam by Double Integration Method. Conjugate Beam Method, Area Moment
Method,

Unit I11: Fixed and Continuous Beams

Beams fixed at ends, Beams of varying Cross-Sections, Partially Fixed at Ends. Effect of Settlement
of Supports. Three Moment Theorem for Continuous Beams, Beams of uniform and varying Cross-
Sections. Effect of Settlement of Supports.



Unit IV: Columns and Struts

Behavior of axially loaded short, medium and long column members, Buckling load, Euler’s
theory, Different

End conditions, Empirical formulae, Rankine’s formula Straight line formula, Secant formula
for columns subjected to eccentric loading.

UNIT V: Unsymmetrical Bending and Curved Beam

Unsymmetrical Bending: Principal Moment of Inertia, Unsymmetrical Bending of Standard
Structural Section, Change in Orientation of Neutral axis-plane, Shear Centre.

Curved Beams: stresses due to bending by Winkler Bach theory rectangular, trapezoidal,
circular solid sections, crane hook problem.

Learning Outcomes:
Upon Completing the Course, Student will able to:
1. Learn behavior of different beams under different types of loading.

2. Understand the basic concepts of columns and struts.
3. Learn the distribution of stresses along a structural Component.
4. Design the column & struts used in Mechanical as well as Civil Engineering.

Books recommended:

1. R.K. Rajput, strength of materials

1. Nash; Strength of Materials (Schaum), TMH.

2. Rattan SS; strength of Materials; TMH

3. Negi; Strength of materials; TMH

4. Surendra Singh; Strength of Materials,

5. Ramamrutham; Strength of Materials,

6. Subramaniam; Strength of Materials; R; Oxford



Devi Ahilya University, Indore, India

Il Year B.E

. : . (Civil Engg.)
Institute of Engineering & Technology (Full Time)

Subject Code & Name Instructions Hours per Week Credits

L T P L T P Total
VLR3L1:
Drafting and
Computation Skills

0 0 1 0 0 1 1

Duration of Theory
Hours

Paper:

Learning Objectives:

e To analyze determinate beams and sketch S.F. and B.M. diagram.

e To derive simple bending equation and understand its applications.
e To Analysis of propped cantilever & fixed beam and draw SFD, BMD.
e To understand the behavior of columns under different conditions

e To understand the concept of unsymmetrical bending

Pre requisites: Engineering Mechanics, Strength of materials

Unit I: Shear force and Bending Moment

Types of beams, Types of supports, shear force and bending moment at any cross section of a
beam. Sketching of shear force and bending moment diagrams for cantilever, simply
supported and over hanging beams for any type of loading, Significance of point of contra

COURSE CONTENTS

flexure, Relationship between rate of loading, shear force and bending moment.

Unit I1: Stresses and Deflection in beams

Theoryofsimplebending: Equationofbending.Neutralaxis,Section-

Modulus,Bending&shearstressdistribution across a section in Beams.

Slope and deflection of beam by Double Integration Method. Conjugate Beam Method, Area

Moment Method,

Unit 111: Fixed and Continuous Beams




Beams fixed at ends, Beams of varying Cross-Sections, Partially Fixed at Ends. Effect of
Settlement of Supports. Three Moment Theorem for Continuous Beams, Beams of uniform
and varying Cross-Sections. Effect of Settlement of Supports.

Unit IV: Columns and Struts
Behavior of axially loaded short, medium and long column members, Buckling load, Euler’s
theory, Different

End conditions, Empirical formulae, Rankine’s formula Straight line formula, Secant formula
for columns subjected to eccentric loading.

UNIT V: Unsymmetrical Bending and Curved Beam

Unsymmetrical Bending: Principal Moment of Inertia, Unsymmetrical Bending of Standard
Structural Section, Change in Orientation of Neutral axis-plane, Shear Centre.

Curved Beams: stresses due to bending by Winkler Bach theory rectangular, trapezoidal,
circular solid sections, crane hook problem.

Learning Outcomes:
Upon Completing the Course, Student will able to:
1. Learn behavior of different beams under different types of loading.

2. Understand the basic concepts of columns and struts.
3. Learn the distribution of stresses along a structural Component.
4. Design the column & struts used in Mechanical as well as Civil Engineering.

Books recommended:

1. R.K. Rajput, strength of materials

1. Nash; Strength of Materials (Schaum), TMH.

2. Rattan SS; strength of Materials; TMH

3. Negi; Strength of materials; TMH

. Surendra Singh; Strength of Materials,

5. Ramamrutham; Strength of Materials,

6. Subramaniam; Strength of Materials; R; Oxford

o



Devi Ahilya University, Indore, India Il Year B.E. (CIVIL)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per [Credits

Week
AVR4C1 L T P L T P Total
Engineering Geology 3 1 2 3 1 1 5
Duration  of Theory
Paper: 3 Hours

Learning Objectives:

= Origin, Internal and surface structures of the earth.

= Identification of the minerals types of clay minerals their properties and effects
on engineering project.

= Types of rock (Igneous, Sedimentary, and Metamorphic), Civil engineering importance
of rock forming minerals.

= Sedimentary processes (Weathering, erosion, deposition), Metamorphism and
volcanic eruptions.

= Geological structures (Joint, veins, crack, faults, and fold), reasons of formation for
each type and their side effects on the engineering projects.

= Types of Dams and Tunnels.

COURSE CONTENTS
UNIT-1
Introduction: Objects and scope of engineering geology. The origin, age and internal structure of
the earth. Volcanoes, earthquakes, continental drift and isostasy, weathering, denudation and
deposition, wind, river, glacial and marine erosion.
Soil formation, soil profile, geological classification of soil and concept of plate tectonics.

UNIT-2

SECTION A:- mineralogy and crystallography:

Fundaments of mineralogy, study of common rock forming minerals, their origin, occurrence and
physical properties for identification. Elements of crystallography and introduction to crystal
systems.

SECTION B:-Petrology:

Composition of earth crust. Igneous sedimentary and metamorphic rocks and their mode of
occurrence, structure and texture, characteristics, classification of rocks and their importance in civil
engineering.

SECTION C: - Stereography and Indian geology:

General principles of stratigraphy, geological time scale, division of India in three units. Study of
important Geological formation of the peninsular India. Archeans, Dharwars, Cuddapah, Vindhyan,
Gondwana systems, Deccan traps.

UNIT-3

SECTION A:- Rock mechanics

Rock classification, engineering classification of intact rocks, rock quality designation, mechanical
properties of rocks, tensile, compressive, shear strength, hardness, brittle failure of rock, stress



deformation characteristics of rock masses, deformation modulas and elastic constants laboratory
tests on rock spacing, point load index text, high pressure permeability test, triaxial test, brazillian
test, instu test on rocks.

SECTION B:-Structural geology:
Structures related to rocks. Dip strike and out crops. Classification and detailed studies of geological
structures i.e.,. Folds, fault, joints unconformity and their importance in civil engineering.

UNIT-4

Applied geology:-

Engineering properties of rocks and their relation to rock mass deformation. Physical characters of
building stones and road metals.

Influence of geological conditions of foundation and designs of buildings, stability of hill slopes and
transportation routes. Geology of reservoir and dam sites, it’s location, strength, stability and water
tightness of foundation rocks, their depth, physical characters and effects of structural features.
Tunnels-Effect of the structure of rocks competency of rocks, suitable location of a tunnels, problem
of ground water seepage.

UNIT-5

Hydrology:- hydrology cycle, ground water in hydrological cycle. Origin of ground water and
springs. Geological structures favoring ground water occurrence. Classification of aquifers, ground
water provinces of India- their aquifers characteristics. Ground water occurrence and flow in
Igneous, sedimentary and metamorphic rocks. Geophysical prospecting and water logging.

Books Recommended:

1. Subinoy Gangopadhyay, Engineering geology: Oxford university press.

2. Mukerjee P.K.A, Textbook of Geology, World Press Pvt. Ltd., Calcutta.

3. Legget R.F., Geology and Engineering, McGraw Hill.

4. Krgnine D.P. and Judd W.R., Principles of Engineering Geology, Mchgraw Hill

List of Experiments (Expandable)

1. Identification of simple rock forming minerals.
2. ldentification if rock.

3. Simple map Exercises.

4. Field Visit/ Geological Excursion.

Learning Outcomes: The goal of the course is to increase the student’s knowledge and
understanding of geology, and apply this knowledge to engineering projects such as dams,
landfills, rock quarries, roads, tunnels and slopes.

Another goal is to increase the students’ presentation skills, both oral and in written.



Devi Ahilya University, Indore, India Il Year B.E. (CIVIL ENGG.)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per | Credits

Week
SVR454 L T P L T P Total
COMMUNICATION 2 - - 2 - - 2
SKILLS
Duration of Theory
Paper: 2 Hours

Learning Objectives: introduced to skills involved in making a presentation at a conference.

o To help students acquire the basics of interpersonal skills and public speaking.

e To improve their communication skills and ability to understand others

o To provide the knowledge of Professional Speaking.

« To develop skills involved in making a presentation at a conference.

e To develop understanding about Dressing Sense, Telephone and Mobile Etiquettes.

COURSE CONTENTS

UNIT-I

Introduction to Communication: Purpose of Communication; Process of Communication;
Importance of Communication in Business; Differences between Technical and General
Communication; Barriers to Communication; Measures to Overcome the Barriers to
Communication. Objectives and Principles of Communication.

UNIT-II

Types of Communication & Listening Skills: Types of Communication; Verbal Communication-
Importance of verbal communication- Advantages of verbal communication, Significance of Non-
verbal Communication. Listening Process: Classification of Listening, Purpose of Listening,
Common Barriers to the Listening Process, Measures to Improve Listening. Listening as an
Important Skill in Work Place.

UNIT-1I

Communication Network: Scope and Types of Communication Network; Formal and Informal
Communication Network; Upward Communication; Downward Communication; Horizontal
Communication; Diagonal Communication.

UNIT-IV

Oral Communication Skills Attire and Etiquettes: Oral Business Presentation and Pubic
Speaking: Self-Monitoring as tool for Public Speaking; Purpose, Analysis of Audience, Steps in
Making a Presentation, Delivering a Presentation. Dressing Sense and Telephone/Mobile
Etiquettes.

UNIT-V

Employment Communication — Job Interview: Importance and Factors Involving Job Interview;
Characteristics of Job Interview; Job Interview Process; Job Interview Techniques- Manners and
etiquettes to be maintained during an interview. Group Discussion; Purpose, Methods and
Importance

Learning Outcomes:
Upon Completing the Course, Student will able to:

1. Analyze different Communication Pattern.



2.
3.
4.

Understand Audience while speaking publically.
Implement Interview Technique and Group Discussion.
Develop understanding toward making own Style of Communication.

Suggested Readings:

1.

No ko

Pal, R. & Korlahalli, J.S. Essentials of Business Communication, Sultan Chand & Sons,
New Delhi.

Sethi, J & et al. A Practice Course in English Pronunciation, Prentice Hall of India, New
Delhi.

Sen, Leena. Communication Skills, Prentice Hall of India, New Delhi.

Prasad, P. Communication Skills, S.K. Kataria& Sons.

A.S. Hornby's. Oxford Advanced Learners Dictionary of Current English, 7th Edition.
Bill Scott, The Skills of Communication, Bombay, Jaico

Ronald E. Dulek & John S. Fielden, Principles of Communicatin, New York, McMillan.



Devi Ahilya University, Indore, India Il Year B.E.(CIVIL ENGG)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per Credits

Week
VLRA4C2 L T P L T P Total
Fluid Mechanics - | 3 1 2 3 1 1 5

Duration of Theory
Paper: 3 Hours

Learning Objectives:

The course on fluid mechanics is devised to introduce fundamental aspects of fluid flow
behaviour. Students will learn to develop steady state mechanical energy balance equation for
fluid flow systems, estimate pressure drop in fluid flow systems and determine performance
characteristics of fluid machinery.

COURSE CONTENTS

UNIT-1
Introduction: Scope and Application of Fluid Mechanics: Physical Properties of fluids; density;
specific weight, specific volume, specific gravity, viscosity, dynamic and kinematic viscosity,
Newton’s law of viscosity, classification of fluids, compressibility, cohesion, adhesion, surface
tension, capillarity, vapour pressure.
Equilibrium of fluids : Pressure at a point, variation, barometer, gauges, manometers, hydrostatic
forces, equilibrium of fluid in motion, floatation — stability of floating and submerged bodies, fluid
masses subjected to rotation, free and forced vortices.
UNIT-II
Kinematics of Fluid flow: Velocity field, classification of flows, stream, path and streak lines,
continuity equation, stream function, velocity potential, flow-nets.
Dynamics of Fluid flow: Eulers equation of motion, Bernoulli’s equation, pilot tube, prandil tube,
flow through openings- orifices, mouth pieces etc., flow through notches weirs, empirical
formulae.
UNIT-I
Dimensional Analysis & Model Study:Units and dimensions, dimensional homogeneity,
Buckingham Il Theorem, dimensionless numbers, principles of similitude and applications.

UNIT-IV

Flow through Pipes: Laminar flow, flow between parallel plates, measurement of viscosity,
reynold’s experiment, turbulent flow in pipes, solution of pipe flow problems, flow in pipe-
Network- Handy Cross Method, Losses in pipes, measurement of pipe flow- orifice, nozzle, bend
meters, rotameters, concept of water hammer and surges.

UNIT-V

Flow through Open Channels: classification, geometric elements, continuity, energy and
momentum equations, pressure, velocity distributions, uniform flow, concept of normal depth,
chezy, manning and other formulae, best hydraulic sections, specific energy, specific force,
hydraulic jump and its characteristics, gradually varied flow, surface profiles, dynamic equations.



[Sessional Works: Experiments on basis principles of fluid mechanics, Practical Exams:
experimental and oral exam based on above sessional work, measurement of flow in open channels]

Books & References Recommended:

Text Books:

1. Nagaratnam S, Fluid Mechanics

2. Jain A K, Fluid Mechanics

3. Subramanaya K, Fluid Mechanics

4. Modi P N & S M Seth, Hydraulics & Fluid Mechanics

Reference Books:

1.Chow V T, Open Channel Hydraulics.

2. Rangaraju K G, Flow through open channels
3. Streeder V L, Fluid Mechanics.

Learning outcomes:

= The student will understand stress-strain relationship in fluids, classify their behavior
and also establish force balance in static systems. Further they would develop
dimensionless groups that help in scale-up and scale-down of fluid flow systems. (Unit I)

= Students will be able to apply Bernouli principle and compute pressure drop in flow
systems of different configurations (Unit Il)

= Students will compute power requirement in fixed bed system and determine
minimum fluidization velocity in fluidized bed (Unit I11)

= Students will be able to describe function of flow metering devices and apply
Bernoulli equation to determine the performance of flow-metering devices

= Students will be able to determine and analyze the performance aspects of fluid machinery
specifically for centrifugal pump and reciprocating pump



Devi Ahilya University, Indore, India Il Year B.E. (Civil Engineering)
Institute of Engineering & Technology

Subject Code & Name Instructions  Hours | Credits

per Week
VLR4C3:Advanced L T P L T P Total
Surveying 3 1 2 3 1 1 5
DurationofTheory
Paper:3 Hours

Learning Objectives:
e To make students aware with different advance surveying methodologies applied to carry
out large scale survey works as modern instruments have largely changed the approach
to survey works with the principles being same.
e To prepare the students to handle the errors they are likely to come across any large
scale survey works.
UNIT-I
Modern equipments for surveying : Digital levels and theodolites, Electronic Distance
measurement(EDM), Total Station and Global Positioning Systems (GPS), Digital Plannimeter .

UNIT-II

Surveying Astronomy: Definitions of astronomical terms, coordinate systems for locating heaven ly
bodies, geographic, geodetic, geocentric, Cartesian, local and projected coordinates for earth
resources mapping, convergence of meridian, parallel of latitude, shortest distance between two
points on the earth, determination of latitude and longitude.

UNIT-H

GPS Surveying: Introduction & components of GPS, Space segment, control seg ment and user
segment, Elements of Satellite based surveys-Map datums, GPS receivers, GPS observation
methods and their advantages over conventional methods. Digital Terrain Model (DTM) :
Topographic representation of the terrain and generation of DTM on computers using spot heights
and contour maps.

UNIT-IV

Photogrammetry : Principle, definitions and classifications of terrestrial and aerial photogrammentry,
flight planning for aerial photography, scale and relief displacements of vertical aerial photographs,
stereoscopic vision on vertical photographs, computation of position, length and elevations of
objects using photographs and photo mosaic.

UNIT-V

Remote Sensing: Principle, components, classification, remote sensing data acquisition process,
different types of remote sensing satellite imagery with special relevance to Indian Remote Sensing
Satellites (IRS) and applications. Geographic Information Systems (GIS) : Definition, components
and advantages.




Learning outcomes:

After studying this subject students will be able to:

Conduct tacheometry and geodetic survey

Apply principles of theory of errors for correction of measurements

Apply knowledge of astronomy for solving civil engineering problems.

Explain use of aerial camera, aerial photographs and procedure of aerial survey.
Utilize stereoscope and parallax bars.

Utilize total station and other modern survey instruments.

Apply GIS in solving engineering problems



Devi Ahilya University, Indore, India Il Year B.E. (Civil Engg.)

Institute of Engineering & Technology (Full Time)
Subject Code & Name Instructions Hours per Credits
Week
VLRACA4 : L T P L T P Total

Design of RCC Structures — |

Duration of Theory Paper: 3 Hours

Learning Objectives

e To bring about an understanding of the behavior of reinforced concrete.
e To bring about an understanding of the design philosophies.
e To perform analysis and design of reinforced concrete members.

COURSE CONTENTS

Unit-1.

Basic Principles of Structural Design: Basic concepts of Reinforced concrete, Various
properties of concrete and reinforcing steel, Introduction to working stress method and limit
state methods of design, partial safety factor for load and material. Calculation of various
loads for structural design, Partial load factors. Neutral Axis Depth, limiting values of neutral
axis for different grades of steel, Balanced, Under Reinforced and Over Reinforced Sections,
Limit state of collapse in flexure, assumptions, stress strain curves for concrete and steel,
Stress block, Moment of Resistance of beam Sections.

Unit-11

Design of Beams by L.S.M: Limit state of collapse in shear, design shear strength of concrete,
design strengths of vertical / inclined stirrups and bent up bars in, Design of beam for flexure,
shear and bond. Design of singly reinforced rectangular beams, Doubly reinforced rectangular &
Flanged Beams, Lintel, Cantilever, simply supported and continuous beams, Beams with
compression reinforcement, Redistribution of moments in continuous beams.

Unit-111

Design of slabs by L.S.M : Classification of slabs , Effective spans ,Imposed loads on slabs (IS:
875), strength and stiffness requirements, minimum and maximum permitted size, spacing and area
of main and secondary reinforcement as per 1S 456 -2000, Design of one way cantilever, simply
supported, slabs and sunshades, Design of continuous slabs using B.M coefficients, check for
stiffness, curtailment of tension reinforcement, Tension and torsion reinforcement requirement.

Unit -1V.

Design of columns by L.S.M: Classification of Columns, Limit state of collapse in compression,
assumptions, limiting strength of short, axially loaded compression members, effective length of
compression members, slenderness limits for columns, minimum eccentricity for column loads,
longitudinal and transverse reinforcement as per I S 456-2000, Design of axially loaded short
columns with lateral ties / helical reinforcement



Unit -V.

Design of column footings Types of footings, Footings with uniform thickness and sloped footings,
minimum thickness, critical sections, minimum reinforcement, distribution of reinforcement,
development length, anchorage, cover, minimum edge thickness requirements as per IS 456-2000 —
Design of isolated footing (square and rectangular) and combined footings by limit state,

Unit -V.

Design of Staircases by L.S.M: Types of stairs according to geometry and structural behavior
planning a staircase, effective span of stairs, effective breadth of flight slab, distribution of loads

on flights Staircases with waist slab having equal and unequal flights with different support
conditions, Slab less tread-riser staircase.

NOTE: - All the designs for strength and serviceability should strictly be as per the latest
version of

IS:456. Use of SP-16 (Design
aids)

Suggested Books: -

Plain & Reinforced Concrete Vol. | & Il — O.P. Jain & Jay Krishna

Limit State Design by P.C.Varghese ; Prentice Hall of India, New Delhi

Design of Reinforced Concrete Elements by Purushothman; Tata McGraw Hill, New Delhi
Reinforced Cement Concrete by Gupta & Mallick, Oxford and IBH

Reinforced Cement Concrete by P. Dayaratnam, Oxford and IBH

Plain & reinforced concrete - Rammuttham

Plain & reinforced concrete — B.C. Punnia

Structural Design & Drawing by N.K.Raju.

NGO~ wWNE

Learning Outcomes:
Upon Completing the Course, Student will able to:

Understand the general mechanical behavior of reinforced concrete.

To understand the principles involved in analysis and design of reinforced concrete structures.
Analyze and design reinforced concrete flexural members.

Analyze and design reinforced concrete compression members.

Analyze and design for vertical and horizontal shear in reinforced concrete.

Analyze transfer and development length of concrete reinforcement.

Analyze and design for deflection and crack control of reinforced concrete members.

To employ the code of practice for design of reinforced concrete structural members

and elementary structural systems.
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Devi Ahilya University Indore, India I B.E. (CIVIL ENGG)

Institute of Engineering & Technology ( Full Time)
Subject Code & Name Instruction Hours | Credits

Per Week
VLR4G2 L T P L T P Total
Environmental Engineering-I
Duration of Theory Paper: 3 3 1 0 3 1 0 4
Hours

Learning Objectives:
1. To provide knowledge of Water Supply scheme to fulfil public demand.

2. To learn the Water treatment technological options for different quality of water.
3. To learn the sewerage treatment process for community waste water.
4

To know about the different pipe material and sewer materials and should be able
to select the most appropriate material.

Pre-requisites: Engineering Chemistry.

COURSE CONTENTS
Unit -1
Planning for Water Supply System:
Public water supply system, planning, objectives, Design period, Population forecasting-
different methods limitations and field practice., Water demand, fluctuation in demand (daily,
hourly and seasonal), Sources of water and their characteristics,

Water Quality Characterisation and standards, types of impurities and their sources and
effects, water borne diseases, examination of water (physical, chemical, bacteriological and
sanitary), significance of important parameters, Water Quality Index.

Unit - 11

Conveyance & Distribution System:

Water supply Intake structures, Pipes and conduits for water, Materials and class of pipes-
specification, merits & demerits of pipes Cast iron ,mild steel pipes, asbestos cement, R.C.C
and pre-stressed pipes. Selection of pump and pipe materials, types of pumps, Types of
distribution systems, layout of Distribution System, Analysis of Water Distribution system by
Hardy Cross Method.

Unit — 111

Water Treatment:

Objectives of water treatment, unit operations and processes. Methods of water treatment,
theory and design of sedimentation, coagulation, filtration, disinfection, aeration, water
softening, modern trends in sedimentation & filtration, miscellaneous methods of treatment.



Unit-4
Quality of Waste Water

Characterisation & composition physical, chemical, microbiological, primary parameters of
pollution BOD, COD, total solids, volatile solids total organic carbon, nitrogen & its forms,
pH, Chlorides, Colour, Toxic Substances, Micro Organisms etc.

Unit-5

Design of Sewerage System:

Types of systems, sanitary sewers, storm sewers, combined and partially combined sewers,
quantity of sewerage, infiltration, design period, factors, self cleaning velocity, maximum
velocity depth/section of sewers, minimum size, slope, alignments. Sewer Appurtenances like

Manholes, drop manhole, lamp hole, ventilating shafts etc, Use of Manning’s Formula, Partial
Flow in Sewers, Design of Sewers from Flow Charts, Pumping of Sewage.

Learning Outcomes: upon completion of this course the students will be able to

[ J

Design the Water Treatment plant for a given population and characteristics of raw water.
[ J

Project the population of community for given design period by different methods.

[ ]
Design the Sewerage system for domestic waste water.

[ ]
To understand the layout of distribution system to supply water to community.

Books & References Recommended :

Kshirsagar K.R., Water Supply Engg.

Kshirsagar K.R., Sanitary Engg.

Hussain, Water Supply and Sanitary Engg.

Birdi G.S., Public Health Engg.

Punmia, B.C. Water Supply Engineering - Laxmi Publications (P) Ltd. New Delhi
Garg S.K., “Environmental Engineering”, Vol 1,Khanna Publishers, New Delhi 2005.
Garg S.K., Environmental Engineering”, Vol 2, Khanna Publishers, New Delhi
Relevant IS Codes.

NGO~ wWdE



Devi Ahilya University Indore, India Institute of Il B.E.( Civil Engg)
Engineering & Technology
( Full Time)
Subject Code and Name Instruction Hours Credits
Per Week
VLR5C1:Design of RCC L T P L T P Total
Structures — I
Duration of Theory Paper: 3
hours
3 1 2 3 1 1 5

Learning Objectives:

1. To bring about an understanding of the behavior of advanced reinforced concrete structures.
2 . To bring about an understanding of the analysis and design philosophies for advanced
reinforced concrete structures.

3. T o perform analysis and design of advanced reinforced concrete members.

COURSE CONTENTS
Unit-1
Design of Multistory Buildings - Sway and Non sway buildings, Shear walls and other bracing
elements.
Unit-11
Earth Retaining Structures: Cantilever and counter fort types retaining walls.
Unit-111
Water Tanks: Tanks on ground and underground tanks: Square, rectangular, circular tanks,
Overhead tanks: square, rectangular, circular & intze tanks.
Unit -1V
T-beam & Slab bridges- for highway loading (IRC Loads).
Unit -V
Prestressing concepts materials, systems of prestressing & losses
Introduction to working & limit State Design.

NOTE: - All the designs for strength and serviceability should strictly be as per the latest version
of S:456,1S:13920,1S:1893,1S:875,1S:3370,IRC: 6 ,IRC 21; Use of SP-16 (Design aids)

Suggested

Books: -

1. Plain & Reinforced Concrete Vol. | & Il — O.P. Jain & Jay Krishna

2. Advanced Reinforced Concrete Design by P.C.Varghese ; Prentice Hall of India, New Delhi
Design of Reinforced Concrete Elements by Purushothman; Tata McGraw Hill, New Delhi
Reinforced Cement Concrete by Gupta & Mallick, Oxford and IBH

Design of concrete Structure — B.C. Punnia&A.K.Jain ; Laxmi publication

Advanced Reinforced Concrete Design by N.K.Raju;CBS publisher

o ks W




7

. Essentials of Bridge engineering — D.J. Victor

8. Bridge Engineering - Ponnuswamy

Learning
Outcomes:
On completing the Course, the student will be able to:

1.
2.

3
4
5.
6.
7
8
9

e

Understand the general behavior of advanced reinforced concrete structures.
Understand the principles involved in analysis and design of advanced reinforced
concrete Structures.

Analysis and design of reinforced concrete Multistory Buildings.

Analysis and design of retaining walls.

Analysis and design of reinforced concrete Water Tanks.

Analysis and design of reinforced concrete bridges.

Understand the principles of prestressed concrete.

Analysis and design of prestressed reinforced concrete members.

. To employ the code of practice for design of reinforced concrete structural members and
lementary structural systems.



1 B.E. ( Civil

Devi Ahilya University Indore, India Engineering)

Institute of Engineering & Technology

Subject Code and Name Instruction Hours Credits
Per Week
VLR5C2: Fluid Mechanics - 11 L T P L T P Total
Duration of Theory Paper:
3 hours 3 1 2 3 1 1 5

Learning Objectives:
e The course on fluid mechanics is devised to introduce fundamental aspects of fluid
flow behaviour.
e Students will learn to develop steady state mechanical energy balance equation for fluid flow
systems, estimate pressure drop in fluid flow systems and determine performance
characteristics of fluid machinery.

COURSE CONTENTS

UNIT-I
Turbulent flow: Laminar and turbulent boundary layers and laminar sub layer, hydro dynamically smooth
and rough boundaries, velocity distribution in turbulent flow, resistance of smooth and artificially
roughened pipes, commercial pipes, aging of pipes. Pipe flow problems: Losses due to sudden expansion
and contraction, losses in pipe fittings and Valves, concepts of equivalent length, hydraulic and energy
gradient lines, siphon, pipes in series, Pipes in parallel, branching of pipes. Pipe Network: *Water
Hammer (only quick closure case). Transmission of power. *Hardy Cross Method

Unit-11

Uniform flow in open channels: Channel geometry and elements of channel section, velocity
distribution, energy in open channel flow, specific energy, types of flow, critical flow and its
Computations, uniform flow and its computations, Chezy’s and Manning’s formulae, Determination
of normal depth and velocity, Normal and critical slopes, Economical sections, Saint Vegnet
equation.

Unit-111

Non uniform flow in open channels: Basic assumptions and dynamic equations of gradually varied
flow, characteristics analysis and computations of flow profiles, rapidly varied flow hydraulic jump
in rectangular channels and its basic characteristics, surges in open channels & channel flow routing,
venturi flume.

Unit-1V

Forces on immersed bodies: Types of drag, drag on a sphere, a flat plate, a cylinder and an aerofoil
development of lift, lifting vanes, magnus effect.

Unit-V

Fluid Machines: Turbines: Classifications, definitions, similarity laws, specific speed and unit
quantities, Pelton turbine-their construction and settings, speed regulation, dimensions of various
elements, Action of jet, torque, power and efficiency for ideal case, characteristic curves. Reaction
turbines: construction & settings, draft tube theory, runaway speed, simple theory of design and
Characteristic curves, cavitation. Pumps: Centrifugal pumps: Various types and their important
components, manometric head, total head, net positive suction head, specific speed, shut off head,
energy losses, cavitation, and principle of working and characteristic curves. Reciprocating pumps:
Principle of working, Coefficient of discharge, slip, single acting and double acting pump,




Manometric head, Acceleration head.
List of Experiments:
1. Study the performances characteristics of Pelton Wheel
2. Study the performances characteristics of Francis Turbine
3. Study the performances characteristics of Kaplan Turbine
4. Caliration of multistage (Two) Pump & Study of characteristic of variable speed pump
5. To study the performance & details of operation of Hyd. Ram
6. Determination of coefficient of discharge for a broad crested weir & to plot water
surface Profile over weir
7. Study of the characteristic of the Reciprocating pump

Suggested Books & Study Material:

1. Fluid Mechanics - Modi & Seth - Standard Book house, Delhi

2. Open Channel Flow by Rangaraju - Tata Mc Graw - Hill Publishing Comp. Ltd., New D
3. Fluid Mechanics - A.K. Jain - Khanna Publishers, Delhi

4. Fluid Mechanics, Hydraulics & Hydraulic Machanics - K.R. Arora - Standard
Publishers Distributors 1705- B, Nai Sarak, Delhi-6

5. Hyd. of open channels By Bakhmetiff B.A. (McGraw Hill, New York)

6. Open Channel Hyd. By Chow V.T. (McGraw Hill, New York)

7. Engineering Hydraulics By H. Rouse

8. Centrifugal & Axial Flow Pump By Stempanoff A.J. New York

9. Relevant IS codes.
Learning Outcomes:

e The student will understand stress-strain relationship in fluids, classify their behavior
and also establish force balance in static systems. Further they would develop
dimensionless groups that help in scale-up and scale-down of fluid flow systems.

e Students will be able to apply Bernouli principle and compute pressure drop in flow
systems of different configurations

e Students will compute power requirement in fixed bed system and determine
minimum fluidization velocity in fluidized bed

e Students will be able to describe function of flow metering devices and apply
Bernoulli equation to determine the performance of flow-metering devices

e Students will be able to determine and analyze the performance aspects of fluid machinery
specifically for centrifugal pump and reciprocating pump



Il B.E.

Devi Ahilya University Indore, India ( Civil Engineering)

Institute of Engineering & Technology ( Full Time)
Subject Code and Name Instruction Hours Credits
Per Week
VLR5C3: Quantity Surveying & L T P L T P Total
Costing
3 1 2 3 1 1 5

Duration of Theory Paper: 3 hours
Hours

Learning Objectives:

Students will be able to:

Decide approximate cost of civil engineering structure.
Prepare check list of items of construction.

Prepare estimate for civil engineering work.

Prepare rate analysis of item of construction.

Take measurement of completed work.

COURSE CONTENTS

Unit I: Introduction:

Purpose and importance of estimates, principles of estimating. Mode of measurement,

measurement sheet and abstract sheet; bill of quantities. Types of estimate, plinth area rate,

cubical content rate, preliminary, original, revised and supplementary estimates for

different projects.

Unit 1l: Rate Analysis:

Importance, Task for average artisan, various factors involved in the rate of an item, material and
labour requirement for different items of work; analysis of Rates for important items of work.
Current schedule of rates. (C.S.R.)

Unit I11: Detailed Estimates:

Methods of taking out quantities of items of work. Long wall and Short wall method , Centre

line method, Preparing detailed estimates of various types of buildings, R.C.C. works, earth

work calculations for roads , Pitching of Slopes and estimating of culverts , Services for building
such as water supply, drainage and electrification.

Unit IV: Specification & Report Writing:

Specification — Necessity — Types of specifications — Essential requirements of specifications

— Specifications for various items of works — steps involved in standard specification

Detailed project report.




Unit V: Valuation and Rent fixation
Gross and net income— Market value — Book value — Scrap value — Salvage value — Capitalized

values — sinking fund — depreciation — Valuation of a building — Rent fixation of buildings.
Learning outcomes:

Discuss contemporary issues affecting the role of the consultant quantity
surveyor throughout the construction process.

Select appropriate tendering arrangements and contract procurement methods to ensure
that the contract is placed in the most appropriate manner. This also involves evaluating
tenders received.

Appraise cost management theories and evaluate techniques employed by the quantity
surveyor during the precontract stage of the construction process

Select appropriate cost advice and cost planning strategies and techniques to enable
building work to be designed within agreed expenditure limits.

Appraise the purpose and content of the range of tender and contract documents to
enable competitive tenders to be obtained

References ;

5. IS Code of Practice — IS 1200

6. Civil Estimating, Casting and Valuation — Kalson Publication Ludhiuyana.
7. Rangawala,” Estimating & Casting, Charotor Publishing, 8th Edition,1990.
8. N.A.Shaw,” Quantity surveying & Valuation”, Khana Publishers,2001.

9. PL Bhasin,” Quantity Surveying” S. Chand & Co. I1Ird Edition,1992.

10.
11.
12.

L.N.Dutta, Estimating and Costing, Dhanpat Rai & sons, IInd Edition,1986.
Bridie, “Estimating and Costing”,1989.
Vazirani & Chandolu,” Estimating and Costing” 2001.

Practical & Sessional Works:

Preparation of detailed estimate.

Detailed estimate for services of plumbing and water supply or Electrification work.
Detailed estimate for earth work for the road construction or arched culvert.

4.Rate analysis for at least 8 items of construction.

5.Preparation of DPR of Civil Engineering Project.



Devi Ahilya University Indore, India 11 B.E.( Civil Engg)
Institute of Engineering & Technology ( Full Time)

Subject Code and Name Instruction Hours Per Credits

Week
VLR5EL: Geotechnical L T P L T P Total
Engineering - |
3 1 2 3 1 1 5
Duration of Theory Paper: 3 hours
Hours

Learning Objectives:
¢ In depth understanding of specialist bodies of knowledge within the engineering discipline.

e Understanding of the scope, principles, norms, accountabilities and bounds of contemporary
engineering practice in the specific discipline.

e Application of established engineering methods to complex engineering problem solving.
e Fluent application of engineering techniques, tools and resources.

COURSE CONTENTS
UNIT -1
Definition and scope of soil mechanics, soil origin and it’s composition, influence of clay minerals
on engineering behavior. Soil texture and structure. Three phase system, index properties and their
determination. Classification systems based on partical size, texture, consistency limits unified and
AASHTO. Details of it’s classification.
UNIT-2
Soil properties, density, void ratio porosity, moisture- content, grain size analysis. Dry and wet sieve
analysis and sedimentation soil consistency. Atterberg Limits, explanation of various indices like
Flow- Index, plasticity- index, toughness index, liquid index, activity ratio.
UNIT-3
Capillary and gravitational water. Permeability of soil, Darcy’s law, laboratory determination of
permeability and affecting factors. Seepage and flow net, effective neutral and total pressure, quick
sand phenomenon. Compaction characteristics of soil, moisture/density relationship, factor affecting
compaction and control. Compressibility and consolidation of soil, Terzaghi’s one Dimensional
Consolidation theory, pressure valid ratio relationship.
UNIT-4
Strength of soils, stress distribution beneath loaded areas by Boussinesq and water guard’s analysis,
Newmark’s influence chart, contact pressure distribution Mohr-coulomb’s theory of shear failure of
soils. Measurement of shear strength. Shear box test, triaxial and unconfined compression test, vane
shear test. Measurement of pore pressure parameters, critical void ratio, liquefaction.



UNIT-5

Stability of slopes, infinite and finite slopes, types of slope failures, rotational slips, stability number,
effect of ground water. Selection of shear strength parameters in slope stability analysis. Analytical
and graphical methods of stability analysis, stability of earth dams.

LIST OF EXPERIMENTS:-

. Determination of moisture content of soil

. Determination of specific gravity of soil

. Determination of field density by sand replacement method

. Determination of field density by core cutter method

. Sieve analysis of soil and sedimentation analysis

. Determination of liquid limit of soil by Casagrande method and cone penetrometer
. Determination of plastic limit and shrinkage limit of soil.

. Determination of permeability of soil by:

(a)constant head method (b) variable head method

9. Determination of OMC of soil by Standard proctor compaction test.

CONO OIS WN P

Learning outcomes:

1. Define geotechnical engineering, determine soil physical characteristics (including unit weight
/ density - water content relationship), classify soils and describe field compaction methods and
related quality control.

2. Determine the coefficient of permeability and equivalent hydraulic conductivity in stratified
soil (according to established scientific principles for the flow of water through saturated soils)
and calculate seepage, pore water pressure distribution, uplift forces and seepage stresses for
simple geotechnical systems.

3. Describe the purposes and different phases of a soil investigation, soil exploration program,
soil exploration methods and soil identification in the field.

4. Discuss the concept of effective stress and determine stress distribution within a soil mass.
5. Explain the ‘shear strength’ of soil, describe the direct shear test method and interpret direct
shear test results.

6. Calculate the bearing capacity of shallow foundations and factor of safety.

Books and references:-

1. Soil Mech. & found. By Dr. B.C. Punmia Lakshmi Publications, Delhi

2. Modern Geotech Engg. By Dr. | Aram Singh- IBT Publishers Delhi

3. Geotech. Engg. By C Venkatramaiah- New Age International Publishers, Delhi

4. Soil Testing for Engg. By T.W. Lambe- John Wiley and Sons. Inc

5. Soil Mech. & Found. By S.K. Garg-Khanna Publishers, Delhi

6. Geotechnical Engineering- Shashi.k.Gulhati & Manoj Datta- MC Craw Hill Education(India) Pvt.
Ltd. New Delhi.



Devi Ahilya University Indore, India 11 B.E.( Civil Engg)
Institute of Engineering & Technology ( Full Time)
Subject Code and Name Instruction Hours Credits
Per Week
VLR5G3: Water Resources L T P L T P Total
Engineering
Duration of Theory Paper: 3 3 ! ) 3 ! ) 4
hours
Hours

Learning Objectives:

e The knowledge of hydrology is prerequisite for the irrigation engineering and also for
design of hydraulic structure. So one of the objective of this course is to impart the
knowledge of hydrology that deals with the occurrence, distribution, movement and
properties of water on the earth

e 2. To impart the knowledge of various irrigation techniques, requirements of the crops,

e To learn about distribution systems for canal irrigation, design of unlined and lined
irrigation canals design sediment problems associated with canal

COURSE CONTENTS

Unit -1

Irrigation Water Requirement and Soil-Water-Crop Relationship: Irrigation, definition,
necessity, advantages and disadvantages, types and methods, Irrigation development.

Soils - Types and their occurrence, suitability for irrigation purposes, wilting coefficient and field
capacity, optimum water supply, consumptive use and its determination. Irrigation methods surface
and subsurface, sprinkler and drip irrigation.

Duty of water, factors affecting duty and methods to improve duty, suitability of water for
irrigation, crops and crop seasons, principal crops and their water requirement, crop ratio and crop
rotation, intensity of irrigation.

Unit—11

Ground Water and Well Irrigation: Confined and unconfined aquifers, aquifer properties,
hydraulics of wells under steady flow conditions, infiltration galleries. Ground water recharge,
necessity and methods of improving ground water storage.

Water logging- causes, effects and its prevention. Salt efflorescence causes and effects.
Reclamation of water logged and salt affected lands.

Type of wells, well construction, yield tests, specific capacity and specific yield, advantages and
disadvantages of well irrigation.

Unit-111

Hydrology : Hydrological cycle, precipitation and its measurement, recording and non recording
rain gauges, estimating missing rainfall data, rain gauge net works, mean depth of precipitation over
a drainage area, mass rainfall curves, intensity-duration curves, depth-area duration curves,
Infiltration and infiltration indices, evaporation stream gauging, run off and its estimation,
hydrograph analysis, unit hydrograph and its derivation from isolated and complex storms, S-curve
hydrograph, synthetic unit hydrograph.



Unit- 1V

Canals and Structures: Types of canals, alignment, design of unlined and lined canals, Kennedy’s
and Lacey’s silt theories, typical canal sections, canal losses, lining-objectives, materials used,
economics. Introductions to Hydraulic Structures viz. Dams, Spillways, Weirs, Barrages, Canal
Regulation Structures.

Unit-V
Floods : Types of floods and their estimation by different methods, probability and frequency
analysis, flood routing through reservoirs and channels, flood control measures, economics of flood
control,

Learning Outcomes:

1 Various components of hydrologic cycle that affect the movement of water in the earth

2 Various Stream flow measurements technique

3 the concepts of movement of ground water beneath the earth

4 the basic requirements of irrigation and various irrigation techniques, requirements of the
crops 5 Distribution systems for canal irrigation and the basics of design of unlined and lined
irrigation canals design

6 Basic components of river Training works. CO- 7 Apply math, science, and technology in

the field of water resource

Suggested Books:-
Irrigation & Water Power Engg. by Punmia & Pandey B.B.Lal

Engg. Hydrology by K. Subhramanya - Tata Mc Graw Hills Publ. Co.
Engg. Hydrology - J.NEMEC - Prentice Hall

Hydrology for Engineers Linsley, Kohler, Paulnus - Tata Mc.Graw Hill.
Hydrology & Flood Control by Santosh Kumar - Khanna Publishers
Engg. Hydrology by H.M. Raghunath G

ok wnRE



Devi Ahilya University, Indore, India 11 Year B.E. (CIVIL)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per Credits

Week
SVR5S5: L T P L T P Total
MANAGEMENT FOR 2 - - 2 - - 2
ENGINEERS

Duration of Theory
Paper: 2 Hours

Learning objectives: To prepare the engineering students for a successful carrier by understanding
the concepts of Management.

LEARNING OBJECTIVES:

1. Understanding Management Concepts.

2. Acquire the knowledge of business environment.

3. Managing behavior of human at organizations with modern management concepts.
4. Understanding business ethics and social responsibility as Engineers.

5. To develop the capacity to lead in a variety of circumstances.

UNIT I - INTRODUCTION TO MANAGEMENT

Basic concepts of management: Definition, Essence, Principles, Roles, Level; Functions of
management: Planning, Organizing, Staffing, Directing, Coordinating and controlling; Organizational
efficiency & effectiveness; Roles of manager, Skills required in a manager.

UNIT Il - MANAGEMENT AND SOCIETY

Organization: Types and Structure; Business environments: Political, Economic, Legal, Social,
Technological and International environment; Designing effective organization: Span of management,
Delegation, Centralization and Decentralization; Formal and Informal organization.

UNIT 11l - MANAGEMENT OF HUMAN AT WORK

Human Resource Development: Interrelationship of managerial function; significance of staffing,
Personnel management: Recruitment, Training, Performance appraisal, Employee retention;
Managerial communication; Motivating individuals and work groups, Leadership for managerial
effectiveness.

UNIT IV - MANAGEMENT ETHICS FOR ENGINEERS

Business ethics, Social responsibility of Business: Economical, Legal, Ethical and Philanthropic;
Ethical responsibilities of Engineers toward society; Business and environment protection; Impact of
engineering on society.

UNIT V- MODERN MANAGEMENT CONCEPTS

MBO: Principles, steps, advantages and disadvantages; Strategic management-SWOT analysis; Team
Building: Definition of Team, Team Formation, Approaches, Goal Setting and Communication
among Team Members. Models of relationship between professional and client.

Case Study



LEARNING OUTCOMES:

At the end of the course, students should be able to do the following:
1. Identify the key management processes and the relevance of management in organisations.
2. Understand the key management skills required in organisations and how these might be applied.
3. Evaluate their own managerial skills and the ways in which these might be developed.
4. Understand Team members while working with people from different background.

BOOKS RECOMMENDED:

[1]. R.D Agrawal, Organization & Management.1/E PHI 1997.

[2]. Tripathy PC And Reddy PN, Principles of Management, Tata McGraw-Hill, 5th Edition, 2012.

[3]. Dinkar Pagare, Principles of Management, Sultan Chand & Sons, 2000.

[4]. G.K.Vijayaraghavan and M.Sivakumar, Principles of Management, Lakshmi Publications, 5

Edition, 2009.

[5]. Harold Koontz & Heinz Weihrich, Essentials of Management — An International perspective,8th
edition. Tata McGraw-Hill, 2009.

[6]. Charles W.L. Hill and Steven L McShane, Principles of Management, Tata Mc Graw-Hill,
2009.

[7]. Fleddermann, C.B., “Engineering Ethics,” Pearson Prentice Hall, Upper Saddle River, NJ,
2004.

[8]. Stephen P. Robbins, Timothy A Judge, Sanghi Seema Organizational Behavior, Pearson
Education 13th Ed  2009.



Devi Ahilya University, Indore, India 111 Year B.E. (Civil) (Full Time)
Institute of Engineering & Technology

Subject Code & Name Instructions Hours per Credits

Week
VLR6C1 L T P L T P Total
Structural Analysis - | 3 1 0 - - - 4

Duration of Theory
Paper:
3 Hours

Objective of the subject:
e To understand the concept of determinate and indeterminate structures, analyses of determinate
and indeterminate structures.

e To understand the principle of virtual work and the application of influence line diagrams in
structural analysis problems.

Prerequisite(s): Mechanics of Materials.

COURSE CONTENTS
Unit I:
Fundamental Concepts In Structures: Definition and Determination of Static and Kinematic
Indeterminacy , Beams, Trusses and Frames , Degree of Freedom, Equilibrium and Kinematic
Stability , Principle of Superposition , Basic Methods of Structural Analysis. Virtual work and
Energy Principles: Principles of Virtual work applied to deformable bodies, strain energy and
complementary energy, Energy theorems, Maxwell’s Reciprocal theorem, Analysis of Pin-Jointed
frames for static loads.
Unit I1:
Slope Deflection Method: Analysis of Continuous beams and Rigid plane frames with and without
sway.
Moment Distribution Method: Stiffness and Distribution factors, Carry over factors, Analysis of
Continuous beams, Plane rigid frames with and without sway
Kani's method and Column analogy method applied to indeterminate beams.
Unit 1I:
Moving Loads And Influence Lines
Effect of moving load , Description of Influence line , Influence line for Reaction, Shear Force and
Bending Moment , Load position , Absolute maximum bending moment , Muller Breslau’s
Principle , Application to beams with one degree of indeterminacy , Influence line for forces in
members of determinate trusses.
Unitlv :
Analysis of Three Hinged and Two Hinged Arches : Parabolic and Circular principles of
analyzing Fixed Arches, Influence lines for Three and Two hinged arches for Horizontal thrust,
Shear force and B.M. at any section , absolute maximum bending moment, axial thrust Suspension
bridges: Length of Cable, Maximum tension ,Types of supports, Forces in Towers,two hinged and
three hinged stiffening girders, influence line diagrams for bending moment

Unit V:
Indeterminate Trusses : Energy method , application to analysis of indeterminate pin jointed Plane
trusselackoffittemperatureeffects.




REFERENCE
e Menon, D., “Structural Analysis”, Alpha Science International, Limited, 2008.

e Punmia, B.C., Ashok Kumar Jain, Arun Kumar Jain, “Theory of Structures”, Laxmi

Publications, New Delhi, 12th Edition, 2004.

e Ghali A & Neville M., Structural Analysis - A Unified classical and matrix Approach,
Chapman and Hall, New York.

e Wang C.K. Intermediate structural analysis, McGraw Hill, New York.

¢ Kinney Streling J. Indeterminate structural Analysis, Addison Wesley.

e Reddy C.S., Basic Structural Analysis, Tata McGraw Hill Publishing Company, New Delhi.

e Pandit .G.S, “Theory Of Structures”, Vol-I, McGraw-Hill Education (India) Pvt Limited,
1999.

e Norris C.H., Wilbur J.B. and Utku. Elementry Structural Analysis, McGraw Hill
International, Tokyo

e Timoshenko. S.P & Young. D.H, “Theory of Structures”,. McGraw Hill Book Company,
International Ed. 1965.

Course Outcomes:
At the end of the course, the student will be able to:

e Analyze one dimensional and two dimensional problems using classical methods
e Analyze indeterminate structures
e Analyze structures for gravity loads, moving loads and lateral loads



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )
Subject Code & Name Instructions Hours per Credits

Week

VLR6C2 L T P L T P Total
Transportation
Engineering-I 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

Objective of the subject:

e To know about railway planning and geometric design of railways.

e To know about highway planning and geometric design of roads.

e To know about highway maintenance and public transportation systems.
Prerequisite(s):NIL

COURSE CONTENTS

Unit I: Railway: Introduction, Rails, Sleepers, Rail fastenings. fish bolts, spikes, bearing plates,
chain keys, check and guard rails, Requirement of good ballast, various materials used as ballast,
quantity of ballast, different methods of plate laying, material trains, calculation of materials
required, relaying of track.
Unit 1l: Railway: Geometric Design, Station & Yards; Points and Crossings & Signaling and
interlocking: Formation, cross sections, Super elevation, Equilibrium, Cant and Cant deficiency,
various curves, speed on curves. Types, locations, general equipment, layouts, marshaling yards,
Definition, layout details, design of simple turnouts, Types of signals in stations and yards,
principles of signaling and inter-locking.

Unit I1:

Highway Planningand Alignment

Different modes of transportation , historical Development of road construction, Highway
Development in India , Classification of roads, Road pattern , Highway planning in India, Highway
alignment , Engineering Surveys for alignment , Highway project.

Unit 1V:

Geometric Designof Highways

The highway crosses sectional elements, Sight Distance ,Types of sight distances, Design of
horizontal alignments , Super elevation, Widening of Pavements on horizontal curves- transition
Curves, Design of Vertical alignments, Gradients- summit and Valley Curves.

UNIT V:

Highway Maintenanceand Public Transportation

Importance of highway drainage ,Surface Drainage, Subsurface drainage , Road construction in
water logged areas, maintenance of various roads, History and present state of public transportation,
role of public transportation in urban development, transit systems, route development.

REFERENCES
e Khana .S.K, Justo .C.E.G — “Highway Engineering,” Nemchand & Bros, Rookies. 2001.

e Chakroborty, P. and A. Das Principles of Transportation Engineering, Prentice Hall of India
Pvt. Ltd, New Delhi, India, 2005.

e Rangwala SC; Railway Engineering; Charotar Publication House, Anand

e Railway Engineering by Arora & Saxena - Dhanpat Rai & Sons



e Kadiyali .L.R, “Traffic Engineering And Transport Planning”, Khanna publishers,
Delhi,2009.

e Ministry of Road Transport and Highways. Specifications for Road and Bridge Works,
Fourth Edition, Indian Roads Congress, New Delhi, India, 2001.

e |RC Codes of Practices

e Jotin Khisty C. and B. Kent Lall. Transportation Engineering — An Introduction, Third
Edition. Prentice Hall of India Pvt. Ltd, New Delhi, India, 2002.

e Rao G.V. Principles of Transportation and Highway Engineering, Tata McGraw-Hill
Publishing Company Ltd., New Delhi, India, 1996.

e McShane, W.R. and R.P. Roess Traffic Engineering, Prentice Hall, New Jersey, USA, 1990.

Course Outcomes: At the end of the course, the student will be able to:

e Design railway geometrics

¢ Plan highway networks

e Design highway geometrics.

e Understand the principles of construction and maintenance of highways



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )
Subject Code & Name Instructions Hours per Credits
Week
VLR6C3 L T P L T P Total
Design Of Steel Structure-I 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

Objective of the subject:

e To learn the properties of steel sections and design basics and codal provisions Design
of connections

To design steel members subjected to tension and compression members

Design steps involved in beams, built up beams and connections in beam column etc.
Design of element in roof trusses, joints, etc. use of hand hooks in steel trusses design
To design plate girders, gantry girders and light gauge sections

Prerequisite(s): Mathematical Methods and Mechanics of Materials.

COURSE CONTENTS
Unit I: Introduction
Properties of structural steel, Structural steel sections, Limit state and working stress design
concepts, Types of connections, Design of bolted, riveted and welded joints, Eccentric connections -
Efficiency of joints, High Tension bolts.
Unit Il : Tension members and Ccompression members
Types of sections, Net area, Net effective sections for angles and Tee in tension, Design of
connections in tension members, Use of lug angles, Design of tension splice , Concept of shear lag

Types of compression members, Theory of columns, Basis of current codal provision for
compression member design, Slenderness ratio, Design of single section and compound section
compression members, Design of lacing and battening type columns, Design of column bases ,

Gusseted base

Unitl 1l :Beams

Design of laterally supported and unsupported beams, Built up beams, Beams subjected to biaxial
bending , Design of plate girders riveted and welded , Intermediate and bearing stiffeners, Web
splices

UnitlV  :Roof Trusses And Industrial Structures



Roof trusses , Roof and side coverings — Design loads, design of purlin and elements of truss; end
bearing , Design of gantry girder

Unit V: Light Gauge Sections

Light gauge steel structures — Types of sections, Flat width ratio, Buckling of thin elements,
Effective design width, Form factor, Design of tension, compression members and beams.

NOTE: - All the designs for strength and serviceability should strictly be as per the latest version of
1S:800.
REFERENCE: -

9. Design of steel structures by Arya & Azmani Nemchand & Bros, Roorkee

10. Design of steel structures by P.Dayaratnam

11. Design of steel structures Vol. | & Il by Ramchandra
12. Design of steel structures by L.S. Negi

13. Design of steel structures by Ramammutham

14. Design of steel structures by Punmia

15. Design of Steel Structures — Duggal.

16. 1S-800-2007.

Course Outcomes:
At the end of the course, the student will be able to:
e Design tension and compression members

e Design beams and beam columns
e Design bolt and weld connections

o Design built up members and column base



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )
Subject Code & Name Instructions Hours per Credits
Week
VLR6E1 L T P L T P Total

Geotechnical Engineering-
11 3 1 1 3 1 1 4+1
Duration of Theory

Paper: 3 Hours

Objective of the subject:

e Familiarize the students with a basic understanding of the essential steps involved in a
geotechnical site investigation.

e Introduce to the students, the principal types of foundations and the factors governing the
choice of the most suitable type of foundation for a given solution.

e Familiarize the student with the procedures used for: a) bearing capacity estimation, b) load
carrying capacity of pile, c) determining earth pressure and €) concept on stability of slope.

Prerequisite(s): Geotechnical Engineering - I.

COURSE CONTENTS
Unit - |
Shallow Foundations: Type of foundations shallow and deep. Bearing capacity of foundation on
cohesion less and cohesive soils. General and local shear failures. Factors effecting B.C. Theories
of bearing capacity - Prandle, Terzaghi, Balla, Skempton, Meyerh of and Hansan. I.S. code on B.c.
Determination of bearing capacity. Limits of total and differential settlements. Plate load test.
Unit - 11
Deep Foundation : Pile foundation, Types of piles, estimation of individual and group capacity of
piles in cohesion less and cohesive soils. Static and dynamic formulae.. Pile load test, Settlement of
pile group, Negative skin friction, under- reamed piles and their design. Piles under tension,
inclined and lateral load Caissons. Well foundation. Equilibrium of wells. Analysis for stability tilts
and shifts, remedial measures.
Unit - 111
Soil Improvement Techniques: Compaction. Field and laboratory methods, Proctor compaction
tests, Factors affecting compaction. Properties of soil affected by compaction. Various equipment
for field compaction and their suitability. Field compaction control. Lift thickness. Soil stabilization
: Mechanical, Lime, Cement, Bitumen, Chemical, Thermal, Electrical stabilization and stabilization
by grouting. Geo-synthetics, types, functions, materials and uses.
Unit- IV
Soil Exploration and Foundations on Expansive and Collapsible soils: Methods of soil
exploration. Planning of exploration programme for buildings, highways and earth dams. Disturbed
and undisturbed samples and samplers for collecting them. Characteristics of expansive and
collapsible soils, their treatment, Construction techniques on expansive and collapsible soils. CNS
layer.

Unit -V
Sheet piles/Bulkheads and Machine foundation: Classification of sheet piles/bulkheads.
Cantilever and anchored sheet piles, Cofferdams, materials, types and applications. Modes of



vibration. Mass-spring analogy, Natural frequency. Effect of vibration on soils. Vibration isolation.
Criteria for design. Design of block foundation for impact type of machine.
REFERENCE

8. Punmia .B.C, “Soil Mechanics and Foundations Engineering”, Laxmi Publications Pvt.Ltd.
New Delhi, 2005

9. Murthy V.N.S (2007): Soil Mechanics and Foundation Engineering — CBS publications,
Delhi.

10. Das .B.M, “Principles of Foundation Engineering” (Fifth edition), Thomson Books, 2010.

11. Gopal Ranjan, Rao ASR (2000): Basic and applied soil mechanics — New age publication,
Delhi.

12. Igbal H Khan (2007): Geotechnical Engineering — Prentice Hall, Delhi.
13. Arora .K.R, “Soil Mechanics and Foundation Engineering”, Standard Publishers and
Distributors, New Delhi, 2011.

14.Bowles J.E, “Foundation analysis and design”, McGraw Hill, 2001.

Course Outcomes:
At the end of the course, the student will be able to:
e Determine the earth pressures on foundations and retaining structures
e Analyze shallow and deep foundations
e Calculate the bearing capacity of soils and foundation settlements
e Understand soil exploration methods
e Understand the behavior of machine foundation under vibrations



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )

Subject Code & Name Instructions Hours per Credits
Week

VLR6G4 L T P L T P Total
Construction Planning &
Management 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

Objective of the subject:

To study the concepts of construction resource planning, scheduling .

To study the CPM and PERT models in the construction industry.

To know the materials and equipment used in construction projects

To make aware of labour management and regulations for construction activities
To create awareness on resource leveling and resource allocation

Prerequisite(s):

COURSE CONTENTS
Unit-1
Preliminary and detailed investigation methods: Methods of construction, form work and
centering. Schedule of construction, job layout, principles of construction management,
modern management techniques like CPM/PERT with network analysis.

Unit-11

Construction equipment: Factors affecting selection, investment and operating cost, output
of various equipment, brief study of equipment required for various jobs such as earth work,
dredging, conveyance, concreting, hoisting, pile driving, compaction and grouting.

Unit-111
Contracts: Different types of controls, notice inviting tenders, contract document,
departmental method of construction, rate list, security deposit and earnest money,

conditions of contract, arbitration, administrative approval, technical sanction.
Unit-1Vv
Specifications & Public Works Accounts: Importance, types of specifications,

specifications for various trades of engineering works. Various forms used in construction
works, measurement book, cash book, materials at site account, imprest account, tools and
plants, various types of running bills, secured advance, final bill.

Unit-Vv

Site Organization & Systems Approach to Planning: Accommodation of site staff,
contractor’s staff, various organization charts and manuals, personnel in construction,
welfare facilities, labour laws and human relations, safety engineering. Problem of




equipment management, assignment model, transportation model and waiting line modals
with their applications, shovel truck performance with waiting line method.

Reference Books :-

1. Construction Equipment by Peurify

2. CPM by L.S. Srinath

3. Construction Management by S. Seetharaman

4. CPM & PERT by Weist & Levy

5. Construction, Management & Accounts by Harpal Singh
6. Tendering & Contracts by T.A. Talpasai

Course Outcomes:

At the end of the course, the student will be able to:
Understand the roles and responsibilities of a project manager
Prepare schedule of activities in a construction project
Prepare tender and contract document for a construction project
Understand safety practices in construction industry
Identify the equipment used in construction



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )
Subject Code & Name Instructions Hours per Credits

Week

VLR7C1 L T P L T P Total
Transportation
Engineering -11 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

Objective of the subject:

To know about various pavement materials.

To know about procedure of designing pavements

To know about method of construction of different pavements.
To know about traffic principles

COURSE CONTENTS

Unit I: Pavement Materials and Mix Design: Subgrade soil properties, CBR test, aggregates,
desirable properties, tests, bituminous materials, bitumen and tar, tests. Bituminous mixes,
requirements, design,Marshall Method. pavements.

Unit II: Design of Pavements: Types of pavement structures, functions of pavement
components, design factors. Design of flexible pavements, methods, GI method, CBR method,
IRC method, Burmister’s method. Design of rigid pavements, design considerations, wheel load
stresses, temperature stresses, frictional stresses, design of joints, IRC method of rigid pavement
design.

Unit 111:

Highway Construction : Types of highway construction, construction of earth roads, gravel roads,
WBM roads. Bituminous pavements, types, surface dressing, penetration macadam, built up spray
grout, bitumen bound macadam, bituminous carpet, bituminous concrete. Cement concrete,
Pavement failures, causes, failures in flexible pavements and rigid pavements.

Unit 1V: Traffic Engineering Principles: Traffic characteristics; components of traffic stream:
flow-speed Density, measurement and analysis, g-k-v relationships, design hourly volume,
concept of EPCU, capacity and level of service. Parking studies and accident studies. Design of



intersections, at grade intersections, channelized and rotary. Introduction to grade separated
intersections, cloverleaf, trumpet, flyovers.Traffic regulations, one-way streets, traffic signs,
road markings, signals, warrants.

UNIT V: Airport Plaaning, Runway & Taxiway: Airport site selection. air craft
characteristic and their effects on runway alignments, windrose diagrams, basic runway
length and corrections, classification of airports.

Airport, Obstructions, Lightning & Traffic control: Zoning regulations, approach area,
approach surface-imaginary, conical, horizontal. Rotating beacon, boundary lights, approach
lights, runway and taxiway lighting etc. instrumental lending system, precision approach radar,
VOR enroute traffic control.

REFERENCES

1. Khana .S.K, Justo .C.E.G — “Highway Engineering,” Nemchand & Bros, Rookies. 2001.

2. Chakroborty, P. and A. Das Principles of Transportation Engineering, Prentice Hall
of India Pvt. Ltd, New Delhi, India, 2005.

3. Rangwala SC; Railway Engineering; Charotar Publication House, Anand

Railway Engineering by Arora & Saxena - Dhanpat Rai & Sons

5. Kadiyali .L.R, “Traffic Engineering And Transport Planning”, Khanna publishers,
Delhi,20009.

6. Ministry of Road Transport and Highways. Specifications for Road and Bridge Works,
Fourth Edition, Indian Roads Congress, New Delhi, India, 2001.

7. IRC Codes of Practices

8. Jotin Khisty C. and B. Kent Lall. Transportation Engineering — An Introduction,
Third Edition. Prentice Hall of India Pvt. Ltd, New Delhi, India, 2002.

9. Rao G.V. Principles of Transportation and Highway Engineering, Tata McGraw-Hill
Publishing Company Ltd., New Delhi, India, 1996.

10. McShane, W.R. and R.P. Roess Traffic Engineering, Prentice Hall, New Jersey, USA,

1990.

&

Course Outcomes: At the end of the course, the student will be able to:
Design Intersections and prepare traffic management plans.

Design flexible and rigid pavements.

Understand the principles of construction and maintenance of highways

Estimate basic characteristics of traffic stream
Conduct traffic studies and analyze traffic data



Devi Ahilya University, Indore, India

IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )

Subject Code & Name Instructions Hours per Credits
Week

VLR7C2 L T P L T P Total
Design Of Steel Structure -
I 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

COURSE CONTENTS

Unit I: Plate Girders
Necessity of plate girders- equivalent uniformly distributed load — design of welded

plate girders — intermediate stiffeners — vertical and horizontal — bearing stiffeners

Unit—11

Trussed girder bridges for railways and highways (IRC & IRS holding). Bearings for bridges.

Unit— 111
Water Tanks: Pressed steel tanks, tanks with ordinary plates, square, rectangular, circular
with hemispherical bottom and conical bottom.

Unit - IV
Guyed and self supporting steel stacks (Chimneys). Bunkers, Silos

Unit-V

Transmission line towers : Introduction, types of towers, tower configuration, load analysis
and design of members.

Reference Books :-

1. Design of Steel Structures , Ramammutham
2. Design of Steel Structures Punmia B.C

3. Design of Steel Structures, Ramchandra Vol Il
4. Design of Steel Structures, Arya and Azmani
5. Design of steel structures, L.S. Negi

Course Outcomes: At the end of the course, the student will be able to:
Design steel gantry girders
Design railway and highway trussed bridges




e Design storage structures water tank, bunkers and silos
e Design chimney and towers



Devi Ahilya University, Indore, India IV Year B.E. (Civil Engineering

Institute of Engineering & Technology )
Subject Code & Name Instructions Hours per Credits

Week

VLR7E1 L T P L T P Total
Environmental
Engineering -11 3 1 1 3 1 1 4+1
Duration of Theory
Paper: 3 Hours

COURSE CONTENTS

Unit | : Sewage And Sewerage Engineering

Definition & Classification of Sewage - Quantity of Sanitary Sewage and Storm Water — Fluctuations in
Flow Pattern — Design Flow of Sewage — Physio-chemical and Biological Characteristics — Assessment of
Organic Solids by BOD, COD, TOC, ThOD, & TOD - Microbiology of Sewage — Systems and Layouts of
Sewerage

— Analysis and Design of Sewers under Different Flow Situations - Sewer Sections — Materials for Sewers
— Laying, Jointing, and Testing of Sewers — Appurtenances and Maintenance - Pumping of Sewage and
Pumping Stations.

Unit Il : Preliminary And Primary Treatments Of Sewage

Principles and Objectives of Sewage Treatment — Operation and Design of Bar Rack and Grit Chamber
with Velocity Control Devices — Principles of Primary Treatment and Design of Primary Sedimentation
Tank — Disposal of Rackings, Gritty Materials, and Sludge Solids.

Unit 111 : Biological Treatment Processes

Objectives of Biological Treatment — Path Ways of Decomposition — Aerobic, Anaerobic, and Anoxic
Processes — Operation & Design of Convensional Activated Sludge Process with Diffuser and Mechanical
Aerators — Process Modifications — Analysis and Design of Trickling Filter — High rate and Standard Rate
Filters — Low Cost Waste Water Treatments — Principles and Design of Stabilization Ponds, Oxidation
Ponds and Aerated Lagoons — Rural Sanitation — Operation and Design of Septic and Imhoff Tanks —
Excreta Disposal Schemes.

Unit IV : Engineering Methods Of Sludge Disposal

Objectives of Sludge Disposal — Types and Characteristics of Sludges in a Typical Treatment Plant —
Operation and Design of Sludge Digestions — Energy Recovery Aspects regarding Methane Production —
Sludge Lagooning, Unconvensional Methods of 