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Syllabus

Differential Equations and Linear Algebra

Code Course Title Credit T-P-PJ

CUTM1001 | Differential Equations and Linear 3 2-0-1
Algebra

Objective

e Introduce students to how to solve linear Differential Equations with different
methods.

e To solve the system of linear equations appearing in the problems of electrical
engineering, mechanical engineering etc.

e To use Eigen values and Eigen vectors in Control theory, vibration analysis, electric
circuits, advanced dynamics problems.

e Introduce students how to solve first order and second order differential equations

Course outcome

*Understand the importance of linear functions in mathematics.

* Solve systems of linear equations using Gauss- elimination to reduce to echelon form.

* Learn fundamental concepts of ODE theories and where and how such equations arise in
applications to scientific and engineering problems.

* Be competent in solving linear/non-linear 1st & higher order ODEs using analytical
methods to obtain their exact solutions

Course content

Module-I

First order linear differential equations and its applications( Kirchhoff's law)
Project-1:Some applications of differential equations in RL electrical circuit problems
Module-11:

Second order linear homogeneous differential equations (Real roots, Real equal roots, Complex
conjugate roots) and its applications.

Project-2: RLC Circuit, Pendulum
Module-111:

Second order linear non-homogeneous differential equations, Finding particular integral consisting of
exponential, trigonometric functions (Sine, cosine) using inverse operator method

Project-3: Simple mass-spring system, Damped vibration system
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Module IV:

Basic concepts of a matrices, solution of linear system of equations by Gauss elimination method,
linearly independent and dependent of a vectors, rank of a matrix.

Project-4

Report on finding the traffic flow in the net of one-way streets

Module V:

Determinants and Cramer’s Rule, Fundamental theorem of linear system of equations.

Module VI:
Eigenvalues and Eigen vectors of a matrix
Project-5

(i)Find the limit states of the Markov process model.

(ii)Find the growth rate in the Leslie model

Module VII:
Symmetric, Skew-Symmetric , Orthogonal Matrices and Properties
Project-6

To make a report to show that the product of two orthogonal matrices is orthogonal, and so is the
inverse of an orthogonal matrix. What does this mean in terms of rotations?

Text Books:

1.

2.

Advancedengineeringmathematics by Erwin Kreyszig, 8" edition
Chapter-6 (6.1-6.6), Chapter-7 (7.1,7.2)

Higher Engineering by B.V. Ramana

Chapter-8(8.1,8.2,8.21), Chapter-9 (9.2,9.3,9.5)

Reference Books:

1.

2.
3.

J. Sinha Roy and S. Padhy, A Course of Ordinary and Partial Differential Equations,
Kalyani Publishers, New Delhi.

G.B. Thomas, M.D. Weir, J.R. Hass, Thomas’ Calculus, Pearson Publication.

R.G. Bartle, D.R. Sherbert, Introduction to Real Analysis, Wiley Publication
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Laplace and Fourier Transform

Code Course Title Credit T-P-PJ
CUTM1002 | Laplace and Fourier Transform 3 2-0-1
Objective

» To describe the ideas of Fourier and Laplace Transforms and indicate their applications in
the fields such as application of PDE, Digital Signal Processing, Image Processing, Theory
of wave equations, Differential Equations and many others.

* To use Fourier series for solving boundary value problems appearing in scientific &

engineering problems.

Course outcome

* Solve differential equations with initial conditions using Laplace transform.
» Evaluate the Fourier transform of a continuous function and be familiar with its basic

properties.

Course content

Module-1 (T-3-Pj-2)

Laplace Transforms, Properties of Laplace transforms, Unit step function.

Project-1

Make a short draft of properties of Laplace transform from memory. Then compare your

notes with the text and write a report of 2-3 pages on these operations and their significance
in applications.

Module-11 (T-2-Pj-2)

Second shifting theorem, Laplace transforms of Derivatives and Integrals
Project-2

Find the Laplace transform of the following functions

Module-111 (T-3-Pj-2)

Derivatives  and Integrals  of  Transforms, Inverse Laplace  transform.
Project 3:

Application of Unit step function (RC- Circuit to a single square wave).

Module- 1V (T-2-Pj-2)

Solution of Differential Equation by using Laplace Transform.
Project 4: Find the solution of differential equation by using Laplace Transform.
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Module-V (T-4-Pj-2)
Periodic function, Fourier series, Fourier series expansion of an arbitrary period,Half range
expansions.

Project-5

Find the Fourier series expansion of a 2-pi periodic function.

Module-VI(T-3-Pj-2)

Complex form of Fourier series, Fourier Integrals, Different forms of Fourier Integral.
Project-6

Find the Fourier sine and cosine integral of the following functions.
Module-VI1I(T-3)

Fourier Transforms, Fourier sine and cosine Transforms.

Text Books:

e E. Kreyszig, Advanced Engineering Mathematics, Johnwilley&amp; Sons Inc-8th
Edition.Chapters:5(5.1 to 5.4(without Dirac's delta function) ),10(10.1,10.4 and 10.7-
10.9(definitions only , no proofs))

e Highjer Engineering Mathematics by B.V.Ramana, Tata McGraw-Hill Education India,
Inc-8th Edition.

Reference Books:

1) Advanced Engineering Mathematics by P.V.O’ Neil Publisher: Thomson

2) Mathematical Methods by Potter &amp; Goldberg ; Publisher : PHI
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Complex Analysis and Numerical Methods

Code Course Title Credit T-P-PJ

CUTM1003 | Complex Analysis and Numerical 3 2-0-1
Methods

Objective

e To understand about Complex variables and complex functions.

e To acquire the skill of evaluating contour integrals using Cauchy's integral formula
and Cauchy's integral theorem.

e To understand the limitations of analytical methods and the need for numerical
methods and the ability to apply these numerical methods to obtain the approximate
solutions to engineering and mathematical problems.

Course Outcome

e To get equipped with the understanding of the fundamental concepts of functions of a
complex variable along with the concepts of analyticity, Cauchy-Riemann relations
and harmonic functions.

e Evaluate complex contour integrals applying the Cauchy integral theorem, Cauchy
integral formula.

e Derive a variety of numerical methods for finding out solutions of various
mathematical problems arising in roots of linear and non-linear equations, Solving
differential equations with initial conditions and Evaluating real definite integrals.

Course Outline

Module I  (T-3 hrs-P-0-hrs-P-0 hrs)

Functions of a complex variable, Analytic functions, Cauchy-Riemann equations (Without
Proof), Harmonic and Conjugate harmonic functions, Cauchy’s Integral Theorem (Without
Proof).

Project-1 : Verification of Cauchy-Riemann equations for complex functions in Cartesian
form and Polar form

Module Il (T-3 hrs-P-0 hrs-P-2 hrs)

Cauchy’s Integral Formula (Without Proof), Cauchy’s Integral Formula for higher order
derivatives (Without Proof), Taylor series.

Project-2 : Evaluation of contour integrals using Cauchy’s Integral Formula
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Module 111 (T-4 hrs-P-0 hrs-P-2 hrs)

Laurent series (Without Proof), Pole, Residue, Residue Theorem (Without Proof), Evaluation
of Real integral Type-I.

Module — IV (T-2 hrs-P-0 hrs-P-2 hrs)

Interpolation, Lagrange interpolation polynomial.

Project-3 : Finding out the value of a given function at an interior point on an unequal
interval using Lagrange interpolation polynomial

Module -V (T-3 hrs-P-0 hrs-P-2 hrs)

Forward and backward difference operators, Newton’s forward and backward difference
Interpolation formulae.

Project-4 : Finding out the value of a given function at an interior point on an equal interval
using Newton’s forward and backward difference interpolation formulae

Module — VI (T-2 hrs-P-0 hrs-P 2 hrs)

Numerical Integration, Trapizoidal rule, Simpson’s one third rule.

Project-5 : Evaluation of real definite integrals using Trapizoidal rule and Simpson’s one
third rule

Module — VIl  (T-3 hrs-P-0 hrs-P-2 hrs)

Runge-Kutta 2nd & 4th order methods.

Project-6 : Finding out Numerical solutions of differential equations using Runge-Kutta
2M& 4™ order methods

Text Book:

1) Advanced Engineering Mathematics by E. Kreyszig Publisher: Johnwilley& Sons Inc-8th
Edition Chapters : 12 (12.3, 12.4), 13 (13.2 to 13.4), 14.4, 15 (15.1 to 15.4 Only Type-I
integral), 17 (17.3, 17.5), 19 (19.1).

Reference Books:

1) Advanced Engineering Mathematics by P.V. O’Neil Publisher: Thomson

2) Fundamentals of Complex Analysis (with Applications to Engineering and Science) by
E.B. Saff& A.D. Snider Publisher: Pearson

3) Numerical Methods for Scientific and Engineering Computation by M. K. Jain, S. R. K.
lyengar& R.K. Jain; New Age International Publishers.
4) Introductory Methods of Numerical Analysis by S.S. Sastry; Third Edition, Prentice Hall
India.
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Discrete Mathematics

Code Course Title Credit T-P-PJ
CUTM1004 | Discrete Mathematics 3 2-0-1
Objective

e To understand mathematical reasoning in order to read, comprehend and
construct Mathematical arguments as well as to solve problems, occurred in the
development of programming languages

e To work with discrete structures such as graphs to study the structure of the world
wide web, to model a computer network and to find the shortest path between two
places in a transportation network

Course Outcome

e Apply the logical structure of proofs and work symbolically with connectives and
quantifiers to produce logically valid, correct and clear arguments.

Evaluate elementary mathematical arguments and identify fallacious reasoning
Reformulate statements from common language to formal logic

Apply truth tables and the rules of propositional and predicate calculus

Model and solve real world problems using graphs ,both quantitatively and
qualitatively

Course Outline
Module -1 (4Hours)
Propositional Logic, Connectives, Truth tables of compound propositions, Propositional
Equivalence.
Project 1: Given the truth values of the propositions p and g, find the truth values of the
conjunction, disjunction, implication, bi-implication, converse, contrapositive and
inverse.
Module -11 (3Hours)
Theory of inference, Predicates and Quantifiers, Rules of Inference.
Project 2:Build valid arguments of a given set of propositional logics and quantified
statements using rules of inferences.
Module -111 (3 Hours)
Relations and its properties, Partial Ordering, POSET, Totally Ordered Set.
Project 3: Define the properties of a relation on a set using the matrix representation of

that relation with examples.
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Module -1V (3Hours)
Hasse Diagram, Maximal & Minimal Elements of a Poset,Greatest& Least Elements of a
Poset, Supremum & Infimum of a Poset, Lattice.

Project 4: Find a Topological Sort of a Poset.

Module -V (3 Hours)
Introduction to Graph Theory, Graph Terminology and Special types of Graphs,
Representation of Graphs.

Project 5:Describe how some special types of graphs such as bipartite, complete bipartite
graphs are used in Job Assignment,Model, Local Area Networks and Parallel Processing.
Module -VI (3 Hours)
Graph Isomorphism, Connectivity, Euler and Hamiltonian Graphs, Planar Graphs, Graph
Coloring.

Project 6(i):Describe the scheduling of semester examination at a University and
Frequency Assignments using Graph Colouring with examples. Find also their
Chromatic numbers.

Project 6(ii):List out 10 pairs of Non-isomorphic graphs and explain the reason behind it.
Project 6(iii):List out all features ofEuler and Hamiltonian Graphs. Justify whether the
given set of graphs are Euler and Hamiltonian. Construct a Gray Code where the code
words are bit strings of length three.

Module -VII (4 Hours)
Trees and their Properties, Spanning Trees, Minimum Spanning Trees, Kruskal’s
Algorithm.

Project 7:Find a minimum spanning tree in a given weighted graph using Kruskal’s
Algorithm.

Text Books:

1. Discrete Mathematics and its Applications by K.H.Rosen, Publisher: TMH, Sixth Edition,
20009.
Chapters: 1(1.1,1.2,1.3, 1.5); 7(7.1,7.6); 8(8.1 t08.5, 8.7, 8.8);9(9.1,9.4,9.5).

Reference Books:

1. Discrete Mathematical Structures with Applications to Computer Science, J. P. Trembkay,

R. Manohar, Tata MC Graw — Hill Edition 38" reprint, 2010.

2. Discrete and Combinatorial Mathematics by R.P.Grimaldi Publisher: Pearson, 5™ Edition,
2003.

Page |9



3. Discrete Mathematics and Applications by Thomas Koshy Publisher: Elsevier, 2004.
4. Discrete Mathematical Structures by B. Kolman, R.C. Busby & S. Ross Publisher: PHI, 5%
Edition, 2003

Probability and Statistics

Code Course Title Credit T-P-PJ
CUTM1005 | Probability and Statistics 3 2-0-1
Objective

e To translate real-world problems into probability models.
e To motivate students in an intrinsic interest in statistical thinking.

e To recognize the role and application of probability theory, descriptive and inferential
statistics in many different fields of science and engineering.

o T o apply probability and statistics in engineering and science like disease modeling, climate
prediction and computer networks etc.

Course outcome

e Define and illustrate the concepts of sample space, events and compute the probability
and conditional probability of events.

e Define, illustrate and apply the concepts of discrete and continuous random variables,
the discrete and continuous probability distributions.

e Define, illustrate and apply the concept of the expectation to the mean, variance and
covariance of random variables.

e Compute probabilities based on practical situations using the Binomial, Poisson and
Normal distributions.

Course content

Module I :( 3 hrs+2 hrs)

Sample spaces and events; axiomatic definition of probability; Axioms of Probabilities
Project-1

A Report on Application of probability to control the flow of traffic through a highway

system, a telephone interchange, or a computer processor
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Module 11 :( 3 hrs +2 hrs)

Mutually Exclusive Events, Dependent and Independent Events. Conditional Probability
Project-2

A Report on Dependent and Independent Events with Examples

Module 111:(3 hrs +2 hrs)

Discrete random variables and probability distributions, Continuous random variables and
probability

distributions , Mean ,Variance and Moment Generating Function of Distributions
Project-3

Application of random variables in Engineering Field

Module IV:(3 hrs +2 hrs)

Uniform Distribution, Binomial Distribution, Poisson Distribution

Project-4

Applications of Poisson distribution

Module V:(3 hrs +2 hrs)

Normal Distribution, Working with Normal Tables, Normal Approximation to the Binomial
Distributions

Project-5

Normal Distribution utilized in statistics, business settings, and government entities.
Module VI:(3 hrs)

Statistics: Random Sampling, Population and Sample, Sample Mean and Variances, Point
and Interval Estimations, Confidence Intervals

Module VII:(3 hrs +2 hrs)

Regression and Correlation Analysis: Correlation Coefficient, Co-variance independent
random

variables, linear regression of two variables

Project-6

Uses of Regression and Correlation Analysis in Business

Text Books:

1. Name of Author, Title, Publication, Edition

Advanced Engineering Mathematics by E. Kreyszig Publisher: John Willey & Sons Inc-8th
Edition
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Reference Books:

1.Statistical Methods by S.P. Gupta (31st Edition); Publisher: Sultan Chand & Sons.

2. Mathematical Statistics by S.C. Gupta & V.K. Kapur (10th Edition); Publisher: Sultan
Chand & Sons.

Calculus

Code Course Title T-P-PJ Prerequisite

CUTM1925 | Calculus 2-0-1

Objective

e To apply the concepts of derivative to find curvature and radius of curvature of a
curve.

e To apply concepts of Vector Calculus to the problems related to models in work,
circulation and flux Problems, hydrodynamics and fluid dynamics etc.

Course Outcome

e Calculate curvature and radius of curvature for a given curve.

e Determine the important quantities associated with scalar and vector fields.

e Find gradient of a scalar point function, divergence and curl of a vector point
function.

e Evaluate line integral, double integral and applying these concepts to find out work
done by a force, volume of regions in space, center of gravity of a mass etc.

e Transform double integral to line integrals, triple integrals to surface integrals, surface
integrals to line integrals and vice versa.

Course Outline

Module-1(3hr+0hr+2hr)

Curvature and Radius of curvature in Cartesian form.
Project 1: To find radius of curvature (Parametric form)
Module-11(2hr+0hr+4hr)

Vector algebra: Algebraic operations, Scalar product, Inner product, Vector product, Scalar
and vector triple product.

Project 2: Problems based on inner product, scalar and vector triple products.

Project 3: To find angle between two vectors, area of triangle and parallelogram, volume of
parallelepiped and tetrahedron using vector algebra.
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Module 111(2hr+0hr+4hr)

Gradient of scalar point function, Directional derivatives, Divergence and curl of vector point
functions, second order differential operator: the Laplacian operator.

Project 4:To prove the identities with regards to Gradient, Divergence and Curl.

Project 5:To find normal vector to a plane using Gradient of scalar point function.

Module-1V: (3hr+0hr+0hr)

Line Integrals (path dependence and path independence), double integrals.

Module-V: (3hr+0hr+0hr)

Surface Integrals, Triple Integrals

Module-VI: (4hr+0hr+2hr)

Green’s and Gauss’s Theorems (without proof) and their applications toevaluate the integrals.
Project 6: To find center of gravity and moments of inertia of a mass density

Module-VII: (3hr+0hr+0hr)

Stokes’” Theorem (without proof) and its applications to evaluate the integrals.

Text Books:

1. A Text book of Calculus Part — Il by Shanti Narayan, Publisher: S. Chand & Company
Ltd.
Chapters: 8 (Art. 24, 25 (only for Cartesian and parametric curves)).

2. Advanced Engineering Mathematics by E. Kreyszig, Publisher: John Willey & Sons Inc.-
8th Edition
Chapters: 8 (8.1t0 8.3, 8.9t08.11), 9 (9.1t0 9.7, 9.9).

Page |13



Mechanics for Engineers

Code Course Title Credit T-P-PJ
CUTM1006 | Mechanics for Engineers 3 2-1-0
Objective

e To provide the students with a clear and thorough understanding on fundamentals of
mechanics as applied to solve real-world problems.

Course outcome

e Use scalar and vector analytical techniques for analyzing forces in statically
determinate structures.

e Analyze the frictional forces involved in planes, ladder friction and belt friction.

e Determine the centroid and moment of inertia of composite shapes.

e Apply fundamental concepts of kinematics and Kinetics of particles to the analysis of
simple, practical problems.

e Apply basic knowledge of mathematics and physics to solve real-world problems.

Course content

Module I: Force and Moment (4 Hrs. + 2 Hrs. practices)

Law of Transmissibility of a Force, Composition and Resolution of Forces, Resultant and
Equilibrant, Resultant of Two and Several Forces, Moment of a Force and a Couple,
Varignon’s Principle of Moment

Practice-1: Verification of laws of parallelogram law of forces
Module I1: Equilibrium (3 Hrs. + 2 Hrs. practice)

System Isolation and Free Body Diagram, Particle Equilibrium, Lami’s theorem, General
Conditions of Equilibrium, Types of Supports and Support Reactions, Rigid Body
Equilibrium.

Practice-2: To verify the condition of equilibrium by finding reactions at the support of a
beam
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Module I11: Friction (2 Hrs. + 2 Hrs. practice)

Basic Terms used in Dry Friction, Laws of Coulomb Friction, Equilibrium of Bodies on a
Inclined Plane, Ladder Friction, Belt Friction

Practice-3: Determination of Angle of Repose
Module 1V: Centroid (2 Hrs.)
Axis of Symmetry, Centroid of Lines, Areas and Volumes, Centroid of Composite Section.

Module V: Moment of Inertia (3 Hrs. + 2 Hrs.
practice)

Rectangular and Polar Moment of Inertia, Radius of Gyration, Parallel Axis Theorem and
Perpendicular Axis Theorem, Moment of Inertia of Composite Section

Practice-4: Determination of Moment of Inertia of a fly wheel.

Module VI: Kinematics of Linear Motion (3Hrs.)
Kinematics of a Particle, Uniform and Variable Acceleration, Motion under Gravity
Module VII: Kinetics of Linear Motion (3 Hrs. + 4 Hrs. Practice)

Principles of Dynamics such as Newton’s Second Law, Work-Energy Principle, Impulse-
Momentum Principle, Law of Conservation Law of Momentum and Energy

Practice-5: Verification of Newton’s second law of motion.

Practice-6: Verification of conservation of momentum in collision.

Text Books:
Engineering Mechanics; Statics and Dynamics by A. K. Tayal, Umesh Publications

Reference Books:

Engineering Mechanics by S. Timoshenko, D.H. Young and J.V. Rao, Tata McGraw Hill
Engineering Mechanics by D.S. Kumar, S.K. Kataria and Sons.
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Optics and Optical Fibres

Code Course Title Credit T-P-PJ
CUTM1007 | Optics and Optical Fibres 3 2-1-0
Objective

e To train the students for the applications of the solar cell, laser and optical fiber in the field
of engineering and technology.

e To learn and practice the techniques used by optical phenomenon so that these can be
applied to actual field studies.

Course outcome

e Students should understand optical phenomena.
e Students should learn about different light sources and their use

e After completion of the course the students shall be able to understand the basic knowledge
of solar cell, laser and optical fiber and instrumentation involved.

e Students should be able to understand optical fiber principle, operations and its applications.

Course outline

Module I: Reflection and Refraction (Derivation is not required) (3hours +2hours

)

Reflection at plane surface, reflection at spherical mirrors,

Paraxial rays and approximation. Sign convention, Location of the image formation,
Spherical mirror equation, Refraction, Total internal reflection, Dispersion by a prism,
Refraction through a prism.

Practice: 1

To determine the refractive index of glass slab using travelling microscope.

Module I1: Lenses (Derivation is not required (2hours+2hours)
Definition, Types of Lenses, Terminology associated with the Lens, Sign Convention

Location of the image formation by graphical method for Lenses, Lens formula.

Practice: 2

To determine the dispersive power and Cauchy constants of the material of a prism using
mercury source.

Module I11: Interference (Derivation is not required) (2hours+2hours)
Superposition principle, definition oflnterference, Coherence, Young’s double slit

experiment, Newton’s rings theory- Determination of wave length of light.
Practice: 3
Newton's Rings-Refractive index of liquid
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Module 1V: Diffraction and Polarization (Derivation is not required)(3hours+2hours)
Types of diffraction, Fraunhofer diffraction at a single sit, Diffraction at N-parallel slits

(plane diffraction grating) Polarisation, Types of polarized light and their representation,
Brewster Law .Malus Law, polarization by double refraction, polarimeter, Applications of
polarized light.

Practice: 4

To find grating element of a plan transmission diffraction grating.

Module V: Optical Properties and Laser (3hours+2hours)
Scattering, refraction, reflection, absorption & transmission, Introduction to optoelectronics,

Concept of Light Emitting Diode, Stimulated and spontaneous emission, Basic principle of
Lasers, Population inversion, Laser Pumping,Different levels of laser system, Ruby Laser,
Applications of Lasers (Medicine, Metrology, Defenses, Nuclear energy, in communication,
in consumer electronics industry)

Practice: 5

Wave length of LASER source by diffraction grating method

Module VI: Optical Fibers (3hours+1hours)

Introduction to fiber optics, structure of optical fibers, classification of optical fibers on the
variation of refractive index, Classification of optical fibers on the variation of mode of
transmission/core diameter,Numerical Aperture, Acceptance angle. Principle of optical fibers
communication, optical communication (block diagram only),

Practice: 6

To find the numerical aperture of a given optic fiber and hence to find its acceptance angle.

Module VI1I: Optical Fibers (4hours+1hours)
Attenuation in optical fibers (Qualitative only-Scattering losses, Absorption losses, bending
loses) Fiber Materials-Glass fibers, Plastic fibers, Light sources for fiber optics

V-number of an optical fiber, optical fiber cables design, optical fiber connection, fiber
splices, fiber connectors. Application of optical fibers- Cable TV, Networking, Power
companies, Imaging,Sensors, Medical (Dental surgery, Endoscopy, Surgery)

Practice: 7

Measurement of bending loss.

Text Books:

1. A Text Book of Optics by M.N. Avadhanulu, BrijLal, N. Subrahmanyam, S Chand; 23rd
Rev. Edn. [Module 1&I1]

2. Engineering Physics, by D.Thirupathi Naidu, M.Veeranjaneyulu, V.G.S Book
links,2017.[Module-111,1V]

3. Principles of Engineering Physics-2 by Md.Khan, S.Panigrahi, Cambridge University
Press 2016. [module-V,VI&VI1]

Reference Books:

1. Optics by AjoyGhatak, McGraw Hill Education; 6 edition, 2017.

2. Physics-1 for engineering degree studentsbyB.B. Swain and P.K.Jena.

3. Concepts in Engineering Physics by | Md. N. Kha, 2016.
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Applied Analytical Chemistry

Code Course Title Credit T-P-PJ

CUTM1008 | Applied Analytical Chemistry 3 2-1-0

Course Objective

e Explain fundamental principles for environmental analytical methods (titration,
electrochemistry, instrumentation and basic parameters of water, soil, fuel,etc)

e Point out suitable analytical techniques for analyzing a specific compounds in an
environmental matrix

Course Outcome

e Apply quality control on chemical analysis and laboratory work and explain its importance
e Plan and carry out laboratory experiments, including data analysis and conclusions

e Point out suitable techniques for sampling and handling of environmental samples

Module-1(4Hrs)
Water analysis:

Water softening processes: Lime-Soda, Zeolite and lon exchange methods. Removal of DO
and dissolved CO> from water by De-aeration method, Desalination of Brackish water by
Reverse osmosis and electro dialysis process.Numericals on calculation of hardness of water,
Lime-Soda calculation, Alkalinity of water.

Determination of hardness of water by EDTA method. (V. lab)

Determination of alkalinity of water. (V. lab)

Determination of Dissolved Oxygen in water. (V. lab)

Determination of Biological Oxygen Demand. (V. lab)

o M DR

Determination of Chemical Oxygen Demand. (V. lab)

Module-11(2Hrs)

Soil Analysis:
Soil profile, Structure, and properties,Determination of soil properties,Fertility of the soil.

6. Determination of specific gravity of the soil by using piknometer. (V.lab)
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7. Determination of pH and electrical conductivity of soil sample.

8. Determination of moisture content in soil by oven drying method. (V. lab)

Module-111 (4Hrs)

Fuel Chemistry-I:

Classification, combustion and chemical principles involved in fuel, calorific value: gross and
net calorific values and their determination by bomb calorimeter. Proximate and ultimate
analysis of coal and their importance. LPG, Water gas, producer gas, CNG.

9. Determination of calorific value of a fuel sample by using Bomb calorimeter. (V. lab)

10. Analysis of flue gases by Orsat’s apparatus.

Module-1V (3Hrs)

Fuel Chemistry-I1

Petroleum: its chemical composition and fractional distillation, cracking of heavy oil residues
— thermal and catalytic cracking, knocking and chemical structure, octane number, synthesis
and applications of bio-fuels, Photovoltaic cell.

11. Synthesis of biodiesel by transesterification process

Module-V(3Hrs)

Corrosion-Mechanisms,Factors affecting Corrosion;Protection from corrosion.

12. Estimation of ferrous ion in the given solution using standard potassium dichromate.
Module-VI (2Hrs)

Electrochemical Phenomenon

Electrochemical cell, Electrode potential, Determination of pH of a solution Using Clomel/
Quin Hydrone Electrode.

Module-VII(2Hrs)

Error in Chemical analysis

Types of errors, Accuracy and precision, Absolute and relative uncertainty, mean and

standard deviation.

Page |19



Applied Engineering Material

Code Course Title Credit T-P-PJ
CUTM1009 | Applied Engineering Material 3 2-0-1
Objective

e To give an introduction to materials, ceramics, polymers, and electronic materials in
the context of a molecular level understanding and their application in various field

Course outcome

e Students will understand the physical/chemical behaviors of materials.

e Students will be able to select materials, based on their properties and behaviors, for a
given application.

e Students will understand how molecular interactions to the behavior of material give
rise to macroscopic properties.

Course content

Module I: New Materials/Nanomaterials (5hrs)

Nanostructures and  Nanomaterials:  classification  (Dimensionality, Morphology/
shape/structure of nano-entities, New Effect/ Phenomena). Hybrid nanomaterials. Effect of
size, structure, mechanism, and property on material performance. Applications of
nanomaterials in catalysis, telecommunication and medicine.

Project

Synthesis of TiO2 and ZnO nanoparticles by Sol Gel ,Sonication and Precipitaion method and
study their application .

Module I1: Carbon Nanomaterials (5hrs)

Carbon nanomaterials, such as graphene, carbon nanotubes (CNTS), crystalline diamond, and
diamond-like carbon , Properties and application of fullerenes,

Project

Synthesis and Fabrication of Graphene and Graphene Oxide by sol-gel techniques

Module I11: Polymer (5hrs)

Mechanism of polymerization and synthesis of polymers, Copolymerization, Viscoelasticity.
Elastomers-structure, Conducting polymers and applications, Fabrication and moulding of
polymers, Synthesis, properties and uses PMMA, formaldehyde resins, melamine-
formaldehyde-urea resins

Project
Preparation of polystyrene by anionic/cationic/emulsion polymerization method
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Module 1V: Composites (5hrs)

Composites: characteristics, types and applications, Nanocomposites , Polymer/ Metal oxide
nanocomposites and its application

Project

Fabrication of Ceramic matrix particulate composite by powder metallurgy route.

Module V: Adhesives Lubricants (4hrs)

Adhesives, adhesive mechanism and applications, Lubricants-physical and chemical
properties, types and mechanism of lubrication. Additives of lubricants and freezing points of
lubricants

Module VI: Energy Storages material-1 (4Hrs)

Fundamental aspects related to energy storage and conversion, lithium ion batteries, Lead
acid batteries; Nickel Cadmium batteries; advanced batteries

Module VII: Energy Storages material-11(4Hrs.)

Super capacitors, fuel cells and Photovoltaic, Future of battery technology

Project

Fabrication of Fuel cell and its application

Text Books:

1. A Textbook of Engineering Chemistry, by Shashi Chawla
2.Engineering Chemistry, by P. C Jain and M. Jain
3.Advanced Polymer Chemistry, by M. Chanda

Reference Books:

4. Surfactants and Polymers in Aqueous Solution, by K. Holmberg, B. Jonsson, B.
Kronberg and B. Lindman
5. Energy Scenario beyond 2100, by S. Muthukrishna lyer
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Environmental Studies

Code Course Title Credit T-P-PJ
CUTM1010 | Environmental Studies 2 0-0-2
Objective

e To introduces the environmental consequences of Industries on the human health and
methods for minimizing their impact through technology and legal system to the

undergraduate students.

Course outcome

e After learning this course one should be able to control pollution at individual level
and also gains an idea about conservation of natural resources and its management.

Course content

Module-1: Fundamentals of Environmental Sciences
Assignment-1: Multidisciplinary nature of Environmental science
Assignment-2: Components of Environment

Assignment-3: scope and importance of environmental science

Module: 11 Ecology and Ecosystem
Assignment-1: Structure and function of ecosystem
Assignment-2: Types of ecosystem

Assignment-3: Ecological Succession

Module I11- Biodiversity and its conservation

Assignment-1: Concepts of Biodiversity

Assignment-2:Biodiversity at local level, global level and National level
Assignment-3: Conservation of Biodiversity

Module IV- Natural resources and its conservation
Assignment-1: Land resources and its conservation
Assignment-2: Forest resources and its conservation
Assignment-3:Water resources and its conservation
Assignment-4:Energy resources and its conservation
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Module V Environmental pollutions and its control measure
Assignment-1: Soil pollution

Assignment-2: Water pollution

Assignment-3: Air pollution

Assignment-4: Noise pollution

Module VI Natural Hazards and Disaster management

Assignment-1: Concepts of natural hazards

Assignment-2: Different types of natural hazards: cyclone, earthquake, volcanic eruption etc.
Assignment-3: Process of disaster preparedness and its management

Assignment-4: Solid waste management

Module VII Environmental issues and laws

Assignment-1: Major environmental issues like climate change, global warming, green
house effects, Ozone layer depletion, Acid rain

Assignment-2: Water Act, 1974

Assignment-3: Air Act, 1981

Assignment-4:Environmental protection act, 1986

Reference Books:
1. Environmental Studies by U.N. Dash & H. D. Kumar, India Tech Publication, New Delhi
2. Environmental Studies by R. Rajagopalan Oxford University Press

3. Environmental Science and Engineering, 2E, by Aloka Debi, University Press
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