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ENVIRONMENTAL STUDIES

Objectives:
1. Understanding the importance of ecological balance for sustainable development.
2. Understanding the impacts of developmental activities and mitigation measures.
3. Understanding the environmental policies and regulations

UNIT-I :
Ecosystems: Definition, Scope and Importance of ecosystem. Classification, structure and function of an
ecosystem, Food chains, food webs and ecological pyramids. Flow of energy, Biogeochemical cycles,
Bioaccumulation, Biomagnification, ecosystem value, services and carrying capacity, Field visits.

UNIT-II:
Natural Resources: Classification of Resources: Living and Non-Living resources, water resources: use and
over utilization of surface and ground water, floods and droughts, Dams: benefits and problems. Mineral
resources: use and exploitation, environmental effects of extracting and using mineral resources, Land
resources: Forest resources, Energy resources: growing energy needs, renewable and non renewable energy
sources, use of alternate energy source, case studies.

UNIT-III:
Biodiversity And Biotic Resources: Introduction, Definition, genetic, species and ecosystem diversity. Value of
biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional values. India as a mega
diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity: habitat loss, poaching of wildlife,
man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situ conservation.  National Biodiversity act.

UNIT-IV:
Environmental Pollution and Control Technologies: Environmental Pollution: Classification of pollution, Air
Pollution: Primary and secondary pollutants, Automobile and Industrial pollution, Ambient air quality standards.
Water pollution: Sources and types of pollution, drinking water quality standards. Soil Pollution: Sources and
types, Impacts of modern agriculture, degradation of soil. Noise Pollution: Sources and Health hazards,
standards, Solid waste: Municipal Solid Waste management, composition and characteristics of e-Waste and its
management. Pollution control technologies: Wastewater Treatment methods: Primary, secondary and
Tertiary.
Overview of air pollution control technologies, Concepts of bioremediation. Global Environmental Problems
and Global Efforts: Climate change and impacts on human environment. Ozone depletion and Ozone depleting
substances (ODS). Deforestation and desertification.  International conventions / Protocols: Earth summit, Kyoto
protocol and Montréal Protocol.

UNIT-V:
Environmental Policy, Legislation & EIA: Environmental  Protection act, Legal aspects Air Act- 1981, Water
Act, Forest Act, Wild life Act,  Municipal solid waste management and handling rules, biomedical waste
management  and handling rules, hazardous waste management and handling rules. EIA: EIA structure, methods
of baseline data acquisition. Overview on Impacts of air, water, biological and Socio-economical aspects.
Strategies for risk assessment, Concepts of Environmental Management Plan (EMP). Towards Sustainable
Future: Concept of Sustainable  Development, Population and its explosion, Crazy Consumerism, Environmental
Education,  Urban Sprawl, Human health, Environmental Ethics, Concept of Green Building, Ecological Foot
Print, Life Cycle assessment (LCA), Low carbon life style.

SUGGESTED TEXT BOOKS:
1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha for University Grants

Commission.
2 Environmental Studies by R. Rajagopalan, Oxford University Press.

REFERENCE BOOKS:
1. Environmental Science: towards a sustainable future by Richard T.Wright. 2008 PHL Learning Private

Ltd. New Delhi.
2. Environmental Engineering and science by Gilbert M.Masters and Wendell P. Ela .2008 PHI Learning

Pvt. Ltd.
3. Environmental Science by Daniel B.Botkin & Edward A.Keller, Wiley INDIA edition.
4. Environmental Studies by Anubha Kaushik, 4th Edition, New age international publishers.
5. Text book of Environmental Science and Technology - Dr. M. Anji Reddy 2007, BS Publications.

Outcomes:
Based on this course, the Engineering graduate will understand /evaluate / develop technologies on the basis of
ecological principles and environmental regulations which inturn helps in sustainable development
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PROBABILITY AND STATISTICS

Objectives: To learn
 Understand a random variable that describes randomness or an uncertainty in certain realistic situation.

It can be of either discrete or continuous type.
 In the discrete case, study of the binomial and the Poisson random variables and the Normal random

variable for the continuous case predominantly describe important probability distributions. Important
statistical properties for these random variables provide very good insight and are essential for industrial
applications.

 Most of the random situations are described as functions of many single random variables. In this unit,
the objective is to learn functions of many random variables through joint distributions.

 The types of sampling, Sampling distribution of means ,Sampling distribution of variance,Estimations of
statistical parameters, Testing of hypothesis of few unknown statistical parameters.

 The mechanism of queuing system ,The characteristics of queue,The mean arrival and service rates
 The expected queue length, The waiting line
 The random processes, The classification of  random processes, Markov chain, Classification of states
 Stochastic matrix ( transition probability matrix ),Limiting probabilities, Applications of Markov chains

UNIT-I
Single Random variables and probability distributions: Random variables – Discrete and continuous.
Probability distributions, mass function/ density function  of  a probability distribution . Mathematical Expectation,
Moment about origin, Central moments Moment generating function of probability distribution.
Binomial, Poisson & normal distributions  and their properties. Moment generating functions of the above three
distributions, and hence finding the mean and variance.

UNIT-II
Multiple Random variables, Correlation & Regression: Joint probability distributions- Joint probability mass /
density function, Marginal probability mass / density functions, Covariance of two random variables, Correlation -
Coefficient of correlation, The rank correlation.
Regression- Regression Coefficient, The lines of regression and multiple correlation & regression.

UNIT-III
Sampling Distributions  and Testing of Hypothesis
Sampling: Definitions of population, sampling, statistic, parameter. Types of sampling, Expected values of
Sample mean and varience, sampling distribution, Standard error, Sampling distribution of means and sampling
distribution of varience.
Parameter estimations – likelihood estimate, interval estimations.
Testing of hypothesis: Null hypothesis, Alternate hypothesis, type I, & type II errors – critical region, confidence
interval, Level of significance. One sided test, two sided test,
Large sample tests:

(i) Test of Equality of means of two samples equality of sample mean and population mean (cases of
known varience & unknown varience, equal and unequal variances)

(ii) Tests of significance of difference between sample S.D and population S.D.
(iii) Tests of significance difference between sample proportion and population proportion&difference

between two sample proportions.
Small sample tests:
Student t-distribution,its properties; Test of significance difference between sample mean and population mean;
difference between means of two small samples
Snedecor’s F- distribution and it’s properties. Test of equality of two population variences
Chi-square  distribution , it’s properties, Chi-square test of goodness of fit

UNIT-IV
Queuing Theory: Structure of a queuing system, Operating Characteristics of queuing system, Transient and
steady states, Terminology of Queuing systems, Arrival and service processes- Pure Birth-Death process
Deterministic queuing models- M/M/1 Model of infinite queue, M/M/1 model of finite queue .

UNIT-V
Stochastic processes: Introduction to Stochastic Processes –Classification of Random processes, Methods of
description of random processes, Stationary and non-stationary random process, Average values of single
random process and two or more random processes. Markov process, Markov chain, classification of states –
Examples of Markov Chains, Stochastic Matrix.

TEXT BOOKS:
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1) Higher Engineering Mathematics by Dr. B.S. Grewal, Khanna Publishers
2) Probability and Statistics for Engineers and Scientists by Sheldon M.Ross, Academic Press
3) Operations Research by S.D. Sarma,

REFERENCE BOOKS:
1. Mathematics for Engineers by K.B.Datta and M.A S.Srinivas,Cengage Publications
2. Probability and Statistics by T.K.V.Iyengar & B.Krishna Gandhi Et
3. Fundamentals of Mathematical Statistics by S C Gupta and V.K.Kapoor
4. Probability and Statistics for Engineers and Scientists by Jay l.Devore.

Outcomes:
 Students would be able to identify distribution in certain realistic situation. It is mainly useful for circuit as

well as non-circuit branches of engineering. Also able to differentiate among many random variable
involved in the probability models. It is quite useful for all branches of engineering.

 The student would be able to calculate mean and proportions (small and large sample) and to make
important decisions from few samples which are taken out of unmanageably huge populations .It is
Mainly useful for non-circuit branches of engineering.

 The students would be able to find the expected queue length, the ideal time, the         traffic intensity
and the waiting time. These are very useful tools in many engineering and data management problems
in the industry. It is useful for all branches of engineering.

 The student would able to understand about the random process, Markov process and Markov chains
which are essentially models of many time dependent processes such as signals in communications,
time series analysis, queuing systems. The student would be able to find the limiting probabilities and
the probabilities in nth state.  It is quite useful for all branches of engineering
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ELECTRICAL AND ELECTRONICS ENGINEERING

Objective:
This course introduces the concepts of electrical DC and AC circuits, basic law’s of electricity, instruments to
measure the electrical quantities, different methods to solve the electrical networks, construction operational
features of energy conversion devices i.e. DC and AC machines, transformers. It also emphasis on basics of
electronics, semiconductor devices and their characteristics and operational features.

UNIT-I:
Electrical Circuits: Basic definitions, Types of elements, Ohm’s Law, Resistive networks, Kirchhoff’s Laws,
Inductive networks, capacitive networks, Series, Parallel circuits and Star-delta and delta-star transformations.
Instruments: Basic Principle of indicating instruments – permanent magnet moving coil and moving iron
instruments.

UNIT-II:
DC Machines: Principle of operation of DC Generator – EMF equation - types – DC motor types –torque
equation – applications – three point starter.

UNIT-III:
Transformers: Principle of operation of single phase transformers –EMF equation – losses – efficiency and
regulation.
AC Machines: Principle of operation of alternators – regulation by synchronous impedance method –Principle of
operation of induction motor – slip – torque characteristics – applications.

UNIT–IV:
Diodes: P-n junction diode, symbol, V-I Characteristics, Diode Applications, and Rectifiers – Half wave, Full
wave and Bridge rectifiers (simple Problems).
Transistors: PNP and NPN Junction transistor, Transistor as an amplifier, SCR characteristics and applications.

UNIT-V:
Cathode Ray Oscillos Scope: Principles of CRT (Cathode Ray Tube), Deflection, Sensitivity, Electrostatic and
Magnetic deflection, Applications of CRO - Voltage, Current and frequency measurements.

Outcome:
After going through this course the student gets a thorough knowledge on basic electrical circuits, parameters,
and operation of the transformers in the energy conversion process, electromechanical energy conversion,
construction operation characteristics of DC and AC machines and the constructional features and operation of
measuring instruments like voltmeter, ammeter, wattmeter etc...and different semiconductor devices, their
voltage-current characteristics, operation of diodes, transistors, realization of various electronic circuits with the
various semiconductor devices,  and cathode ray oscilloscope, With which he/she can able to apply the above
conceptual things to real-world electrical and electronics problems and applications.

EEE: TEXT BOOKS:
1. Basic concepts of Electrical Engineering, PS Subramanyam, BS Publications.
2. Basic Electrical Engineering, S.N. Singh, PHI.

EEE: REFERENCE BOOKS:
1. Basic Electrical Engineering, Abhijit Chakrabarthi, Sudipta nath, Chandrakumar Chanda,         Tata-

McGraw-Hill.
2. Principles of Electrical Engineering, V.K Mehta, Rohit Mehta, S.Chand Publications.
3. Basic Electrical Engineering, T.K.Nagasarkar and M.S. Sukhija, Oxford University Press.
4. Fundamentals of Electrical Engineering, RajendraPrasad, PHI.
5. Basic Electrical Engineering by D.P.Kothari , I.J. Nagrath, McGraw-Hill.

ECE: TEXT BOOKS:
1. Electronic Devices and Circuits, S.Salivahanan, N.Suresh Kumar, A.Vallavaraj,Tata McGraw-Hill

companies..
2. Electronic Devices and Circuits, K. Lal Kishore,BS Publications.

ECE: REFERENCE BOOKS:
1. Millman’s Electronic Devices and Circuits,J. Millman, C.C.Halkias, and Satyabrata Jit, Tata McGraw-Hill

companies.
2. Electronic Devices and Circuits, R.L. Boylestad and Louis Nashelsky,PEI/PHI.
3. Introduction to Electronic Devices and Circuits, Rober T. Paynter,PE.
4. Integrated Electronics, J. Millman and Christos C. Halkias, Tata McGraw-Hill companies.
5. Electronic Devices and Circuits, Anil K. Maini, Varsha Agarwal,Wiley India Pvt. Ltd.
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MECHANICS OF SOLIDS

UNIT – I
Simple Stresses & Strains : Elasticity and plasticity – Types of stresses & strains–Hooke’s law– stress – strain
diagram for mild steel – Working stress – Factor of safety – Lateral strain, Poisson’s ratio & volumetric strain –
Elastic moduli & the relationship between them – Bars of varying section – compositebars – Temperature
stresses. Strain energy – Resilience – Gradual, sudden, impact and shock loadings.

UNIT – II
Shear Force and Bending Moment : Definition of beam – Types of beams – Concept of shear force and
bending moment – S.F and B.M diagrams for cantilever, simply supported and overhanging beams subjected to
point loads, u.d.l., uniformly varying loads and combination of these loads – Point of contra flexure – Relation
between S.F., B.M and rate of loading at a section of a beam.

UNIT – III
Flexural Stresses : Theory of simple bending – Assumptions – Derivation of bending equation: M/I = f/y = E/R
Neutral axis – Determination bending stresses – section modulus of rectangular and circular sections (Solid and
Hollow), I,T,Angle and Channel sections – Design of simple beam sections.
Shear Stresses: Derivation of formula – Shear stress distribution across various beams sections like
rectangular, circular, triangular, I, T angle sections.

UNIT-IV
Principal Stresses and Strains: Introduction – Stresses on an inclined section of a bar under axial loading –
compound stresses – Normal and tangential stresses on an inclined plane for biaxial stresses – Two
perpendicular normal stresses accompanied by a state of simple shear – Mohr’s circle of stresses – Principal
stresses and strains – Analytical and graphical solutions.
Theories of Failure: Introduction – Various theories of failure - Maximum Principal Stress Theory, Maximum
Principal Strain Theory, Strain Energy and Shear Strain Energy Theory (Von Mises Theory).

UNIT – V
Torsion of Circular Shafts : Theory of pure torsion – Derivation of Torsion equations : T/J = q/r = Nθ/L –
Assumptions made in the theory of pure torsion – Torsional moment of resistance – Polar section modulus –
Power transmitted by shafts – Combined bending and torsion and end thrust – Design of shafts according to
theories of failure.
Thin Cylinders : Thin seamless cylindrical shells – Derivation of formula for longitudinal and circumferential
stresses – hoop, longitudinal and Volumetric strains – changes in dia, and volume of thin cylinders– Thin
spherical shells.

TEXT BOOKS :
1. Strength of materials – R.S. Kurmi and Gupta.
2. Solid Mechanics, by Popov
3. Strength of Materials – Ryder. G.H.; Macmillan Long Man Pub.
4. Strength of Materials – W.A. Nash, TMH

REFERENCES :
1. Strength of Materials -By Jindal, Umesh Publications.
2. Analysis of structures by Vazirani and Ratwani.
3. Mechanics of Structures Vol –I by H.J.Shah and S.B.Junnarkar, Charotar Publishing House Pvt. Ltd.
4. Strength of Materials by D.S Prakash Rao, Universities Press Pvt. Ltd.
5. Strength of Materials by S.S.Rattan, Tata McGraw Hill Education Pvt. Ltd.
6. Fundamentals of Solid Mechancis by M.L.Gambhir, PHI Learning Pvt. Ltd
7. Strength of Materials by R.K Rajput, S.Chand & Company Ltd.
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THERMODYNAMICS
UNIT – I
Introduction: Basic Concepts: System, Control Volume, Surrounding, Boundaries, Universe, Types of
Systems, Macroscopic and Microscopic viewpoints, Concept of Continuum, Thermodynamic Equilibrium, State,
Property, Process, Exact & Inexact Differentials, Cycle – Reversibility – Quasi – static Process, Irreversible
Process, Causes of Irreversibility – Energy in State and in Transition, Types, Displacement & Other forms of
Work, Heat, Point and Path functions, Zeroth Law of Thermodynamics – Concept of  Temperature – Principles of
Thermometry – Reference Points – Const. Volume gas Thermometer – Scales of Temperature, Ideal Gas Scale-
Joule’s Experiments – First law of Thermodynamics – Corollaries – First law applied to a Process – applied to a
flow system – Steady Flow Energy Equation.

UNIT II
Limitations of the First Law – Thermal Reservoir, Heat Engine, Heat pump , Parameters of performance, Second
Law of Thermodynamics, Kelvin-Planck and Clausius Statements and their Equivalence / Corollaries, PMM of
Second kind, Carnot’s principle, Carnot cycle and its specialties, Thermodynamic scale of Temperature, Clausius
Inequality, Entropy, Principle of Entropy Increase – Energy Equation, Availability and Irreversibility –
Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell Relations – Elementary Treatment of the
Third Law of Thermodynamics

UNIT – III
Perfect Gas Laws – Equation of State, specific and Universal Gas constants – various Non-flow processes,
properties, end states, Heat and Work Transfer, changes in Internal Energy – Throttling and Free Expansion
Processes – Flow processes. Deviations from perfect Gas Model – Vader Waals Equation of  State –
Compressibility charts – variable specific Heats – Gas Tables-
Phase Transformations – Triple point at critical state properties during change of phase, Dryness Fraction –
Clausius – Clapeyron Equation Property tables.  Mollier charts – Various Thermodynamic processes and energy
Transfer – Steam Calorimetry.

UNIT IV
Mixtures of perfect Gases – Mole Fraction, Mass friction Gravimetric and volumetric Analysis – Dalton’s Law of
partial pressure, Avogadro’s Laws of additive volumes – Mole fraction , Volume fraction and partial pressure,
Equivalent Gas const. And Molecular Internal Energy, Enthalpy, sp. Heats and Entropy of Mixture of perfect
Gases and Vapour, Atmospheric air - Psychrometric Properties – Dry bulb Temperature,       Wet Bulb
Temperature, Dew point Temperature, Thermodynamic Wet Bulb Temperature, Specific Humidity, Relative
Humidity, saturated Air, Vapour pressure, Degree of saturation – Adiabatic Saturation , Carrier’s Equation –
Psychrometric chart.

UNIT - V
Thermodynamic Cycles : Power cycles: Otto, Diesel, Dual Combustion cycles,  Sterling Cycle, Atkinson Cycle,
Ericsson Cycle, Lenoir Cycle – Description and representation on P–V and T-S diagram, Thermal Efficiency,
Mean Effective Pressures on Air standard basis – comparison of  Cycles.
Refrigeration Cycles: Bell-Coleman cycle- Vapour compression cycle-performance Evaluation.

TEXT BOOKS :
1. Engineering Thermodynamics / PK Nag /TMH, 5th Edition
2. Engineering Thermodynamics/E Rathakrishnan/PHI/Second Edition/2013

REFERENCE BOOKS:
1. Engineering Thermodynamics/DP Mishra/ Cengage Learning/Second impression 2012
2. Thermodynamics – An Engineering Approach – Yunus Cengel & Boles /TMH
3. Thermodynamics – J.P.Holman / McGrawHill
4. Engineering Thermodynamics – Jones & Dugan
5. Engineering Thermodynamics/P.Chattopadhyay/Oxford Higher Education/Revised First Edition
6. Thermodynamics & Heat Engines – Yadav – Central Book Depot, Allahabad.
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METALLURGY AND MATERIALS SCIENCE

UNIT – I
Structure of Metals: Crystallography, Miller’s indices, Packing Efficiency, Density calculations. Grains and Grain
Boundaries. Effect of grain size on the properties. Determination of grain size by different methods.
Constitution of Alloys: Necessity of alloying, Types of solid solutions, Hume - Rothery rules, Intermediate alloy
phases.

UNIT –II
Phase Diagrams: Construction and interpretation of phase diagrams, Phase rule. Lever rule. Binary phase
Diagrams, Isomorphous, Eutectic and Eutectoid transformations with examples.

UNIT –III
Engineering Materials –I STEELS:
Iron-Carbon Phase Diagram and Heat Treatment: Study of Fe-Fe3C phase diagram. Construction of TTT
diagrams. Annealing, Normalizing, Hardening and Tempering of steels, Hardenability. Alloy steels.

UNIT –IV
Engineering Materials –II: CAST IRONS: Structure and properties of White Cast iron, Malleable Cast iron, Grey
cast iron.
Engineering Materials-III: Non-ferrous Metals and Alloys: Structure and properties of copper and its alloys,
Aluminium and its alloys, Al-Cu phase diagram, Titanium and its alloys.

UNIT – V
Engineering Materials –IV:
Ceramics, Polymers and Composites: Crystalline ceramics, glasses, cermets: structure, properties and
applications. Classification, properties and applications of composites. Classification, Properties and applications
of Polymers.

TEXT BOOKS:
1. Material Science and Metallurgy/ Kodgire
2. Essentials of Materials Science and engineering / Donald R.Askeland / Thomson.

REFERENCES:
1. Introduction to Physical Metallurgy / Sidney H. Avner.
2. Materials Science and engineering / William and callister.
3. Elements of Material science / V. Rahghavan
4. Engineering Material and Metallurgy – Er Amandeep Singh Wadhva
5. Materials Science for Engineering Students- Traugott Fischer 2009 Edition.
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ELECTRICAL AND ELECTRONICS ENGINEERING LAB

SECTION A: ELECTRICAL ENGINEERING:

1. Verification of KCL and KVL.
2. Magnetization characteristics of D.C. Shunt generator.
3. Speed control of DC motor.
4. Swinburne’s Test on DC shunt machine.
5. Brake test on DC shunt motor.
6. OC and SC tests on Single-phase transformer.
7. Brake test on 3-phase Induction motor.
8. Regulation by an alternator by synchronous impedance method.

SECTION B: ELECTRONICS ENGINEERING:

1. PN Junction Diode Characteristics (Forward bias, Reverse bias)
2. Transistor CE Characteristics (Input and Output)
3. Study of CRO.
4. Class A Power Amplifier
5. Zener Diode Characteristics
6. Transistor CE Characteristics
7. Rectifier without Filters (Full wave & Half wave)
8. Rectifier with Filters (Full wave & half wave).

Note: Total 12 experiments are to be conducted.
(Six experiments from PART-A, Six experiments from PART-B)
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METALLURGY AND MECHANICS OF SOLIDS LAB

(A) METALLURGY LAB :

1. Preparation and study of the Micro Structure of pure metals like Iron, Cu and Al.
2. Preparation and study of the Microstructure of Mild steels, low carbon steels, high – C steels.
3. Study of the Micro Structures of Cast Irons.
4. Study of the Micro Structures of Non-Ferrous alloys.
5. Study of the Micro structures of Heat treated steels.
6. Hardenability of steels by Jominy End Quench Test.
7. To find out the hardness of various treated and untreated steels.

(B) MECHANICS OF SOLIDS LAB :

1. Direct tension test
2. Torsion test
3. Hardness test
a) Brinells hardness test
b) Rockwell hardness test
4. Test on springs
5. Compression test on cube
6. Impact test
7. Punch shear test

NOTE : Any 10 experiments from the above are to be conducted taking atleast 4 from each section.
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