Course code

Course Name

L-T-P - Credits

Year of
Introduction
2016

HS200
Business Economics
3-0-0-3
Prerequisite: Nil
Course Objectives
 To familiarize the prospective engineers with elementary Principles of Economics and
Business Economics.
 To acquaint the students with tools and techniques that are useful in their profession in
Business Decision Making which will enhance their employability;
 To apply business analysis to the “firm” under different market conditions;
 To apply economic models to examine current economic scenario and evaluate policy
options for addressing economic issues
 To gain understanding of some Macroeconomic concepts to improve their ability to
understand the business climate;
 To prepare and analyse various business tools like balance sheet, cost benefit analysis and
rate of returns at an elementary level
Syllabus
Business Economics - basic concepts, tools and analysis, scarcity and choices , resource
allocation, marginal analysis, opportunity costs and production possibility curve. Fundamentals of
microeconomics - Demand and Supply Analysis, equilibrium, elasticity, production and
production function, cost analysis, break-even analysis and markets. Basics of macroeconomics the circular flow models, national income analysis, inflation, trade cycles, money and credit, and
monetary policy. Business decisions - investment analysis, Capital Budgeting decisions,
forecasting techniques and elementary Balance Sheet and taxation, business financing,
international investments
Expected outcome .
A student who has undergone this course would be able to
i. make investment decisions based on capital budgeting methods in alignment with
microeconomic and macroeconomic theories.
ii. able to analyse the profitability of the firm, economy of operation, determination of price
under various market situations with good grasp on the effect of trade cycles in business.
iii. gain knowledge on Monetary theory, measures by RBI in controlling interest rate and
emerging concepts like Bit Coin.
iv.
gain knowledge of elementary accounting concepts used for preparing balance sheet and
interpretation of balance sheet

Text Books
1. Geetika, Piyali Ghosh and Chodhury, Managerial Economics, Tata McGraw Hill, 2015
2. Gregory Mankiw, Principles of Macroeconomics, Cengage Learning, 2006.
3. M.Kasi Reddy and S.Saraswathi, Economics and Financial Accounting. Prentice Hall of
India. New Delhi.

References:
1. Dornbusch, Fischer and Startz, Macroeconomics, McGraw Hill, 11th edition, 2010.
2. Khan M Y, Indian Financial System, Tata McGraw Hill, 7th edition, 2011.
3. Samuelson, Managerial Economics, 6th edition, Wiley
4. Snyder C and Nicholson W, Fundamentals of Microeconomics, Cengage Learning (India),
2010.
5. Truett, Managerial Economics: Analysis, Problems, Cases, 8th Edition, Wiley
6. Welch, Economics: Theory and Practice 7th Edition, Wiley
7. Uma Kapila, Indian Economy Since Independence, 26th Edition: A Comprehensive and
Critical Analysis of India's Economy, 1947-2015
8. C Rangarajan, Indian Economy, Essays on monetary and finance, UBS
Publishers’Distributors, 1998
9. A.Ramachandra Aryasri, Managerial Economics and Financial Analysis, Tata McGrawHill, New Delhi.
10. Dominick Salvatore, Managerial Economics in Global Economy, Thomas Western
College Publishing, Singapore.
11. I.M .Pandey, Financial Management, Vikas Publishing House. New Delhi.
12. Dominick Salvatore, Theory and Problems of Micro Economic Theory. Tata Mac GrawHill, New Delhi.
13. T.N.Hajela.Money, Banking and Public Finance. Anne Books. New Delhi.
14. G.S.Gupta. Macro Economics-Theory and Applications. Tata Mac Graw- Hill, New Delhi.
15. Yogesh, Maheswari, Management Economics , PHI learning, NewDelhi, 2012
16. Timothy Taylor , Principles of Economics, 3rdedition, TEXTBOOK MEDIA.
17. Varshney and Maheshwari. Managerial Economics. Sultan Chand. New Delhi
Course Plan
Module

I

II

Contents

Business Economics and its role in managerial decision makingmeaning-scope-relevance-economic problems-scarcity Vs choice (2
Hrs)-Basic concepts in economics-scarcity, choice, resource
allocation- Trade-off-opportunity cost-marginal analysis- marginal
utility theory, Law of diminishing marginal utility -production
possibility curve (2 Hrs)
Basics of Micro Economics I Demand and Supply analysisequillibrium-elasticity (demand and supply) (3 Hrs.) -Production
concepts-average product-marginal product-law of variable
proportions- Production function-Cobb Douglas function-problems
(3 Hrs.)

Hours

Sem. Exam
Marks

15%
4

15%
6

FIRST INTERNAL EXAMINATION
III

IV

Basics of Micro Economics II Concept of costs-marginal, average,
fixed, variable costs-cost curves-shut down point-long run and short
run (3 Hrs.)- Break Even Analysis-Problem-Markets-Perfect
Competition, Monopoly and Monopolistic Competition, OligopolyCartel and collusion (3 Hrs.).
Basics of Macro Economics - Circular flow of income-two sector
and multi-sector models- National Income Concepts-Measurement
methods-problems-Inflation, deflation (4 Hrs.)-Trade cycles-Moneystock and flow concept-Quantity theory of money-Fischer’s Equation
and Cambridge Equation -velocity of circulation of money-credit
control methods-SLR, CRR, Open Market Operations-Repo and
Reverse Repo rate-emerging concepts in money-bit coin (4 Hrs.).

15%
6
15%

8

SECOND INTERNAL EXAMINATION
V

VI

Business Decisions I-Investment analysis-Capital Budgeting-NPV,
IRR, Profitability Index, ARR, Payback Period (5 Hrs.)- Business
decisions under certainty-uncertainty-selection of alternatives-risk
and sensitivity- cost benefit analysis-resource management (4 Hrs.).
Business Decisions II Balance sheet preparation-principles and
interpretation-forecasting techniques (7 Hrs.)-business financingsources of capital- Capital and money markets-international
financing-FDI, FPI, FII-Basic Principles of taxation-direct tax,
indirect tax-GST (2 hrs.).

20%
9
20%
9

END SEMESTER EXAM
Question Paper Pattern
Max. marks: 100,

Time: 3 hours

The question paper shall consist of three parts
Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)
Note: In all parts, each question can have a maximum of four sub questions, if needed.

Course
Course Name
Number
ME200
Fluid mechanics and Machinery
Prerequisite : Nil
Course Objectives:

L-T-PCredits
3-1-0-4

Year of Introduction
2016



To introduce students, the fundamental concepts related to the mechanics of fluids.
 To understand the basic principles of fluid machines and devices.
 To apply acquired knowledge on real life problems.
 To analyze existing fluid systems and design new fluid systems.
Syllabus
Fundamental Concepts, fluid statics and dynamics, fluid kinematics, boundary layer theory,
hydraulic turbines, positive displacement pumps, rotary motion of liquids, centrifugal pump,
pumping devices.
Expected Outcome
Up on completion of course the students might be in a position to:
i.
ii.

Analyze flow problems associated with statics, kinematics and dynamics of fluids.
Design and analyze fluid devices such as water turbines and pumps.
iii.
Understand and rectify problems faced in practical cases of engineering applications.
Text Book:
1. Modi P. N. and S. M. Seth, Hydraulics & Fluid Mechanics, S.B.H Publishers,
New Delhi, 2002.
2. Kumar D. S., Fluid Mechanics and Fluid Power Engineering, S. K. Kataria &
Sons, New Delhi, 1998.
References:
1. J. F. Douglas, “Fluid Mechanics”, Pearson education.
2. Cengel Y. A. and J. M. Cimbala, Fluid Mechanics, Tata McGraw Hill, 2013
3. Robert W. Fox and Mc Donald, “Introduction to fluid dynamics”, John Wiley and sons
4. K. Subrahmanya, “Theory and applications of fluid mechanics”, (TMH)
5. Shames. I. H, “Mechanics of fluids”.
6. Jagadish Lal, “Fluid mechanics and Hydraulic machines”.
7. R K Bansal, “Hydraulic Machines”
Course Plan
Module

Contents

Hours

Sem. exam
marks

I

Fundamental concepts: Properties of fluid - density, specific
weight, viscosity, surface tension, capillarity, vapour pressure,
bulk modulus, compressibility, velocity, rate of shear strain,
Newton’s law of viscosity, Newtonian and non-Newtonian
fluids, real and ideal fluids, incompressible and compressible
fluids.

6

15%

II

Fluid statics: Atmospheric pressure, gauge pressure and
absolute pressure. Pascal’s Law, measurement of pressure piezo meter, manometers, pressure gauges, energies in flowing
fluid, head - pressure, dynamic, static and total head, forces on

10

15%

8

15%

10

15%

10

20%

10

20%

planar and curved surfaces immersed in fluids, centre of pressure,
buoyancy, equilibrium of floating bodies, metacentre
and
metacentric height.

First Internal Exam
Fluid kinematics and dynamics: Classification of flow -1D,
2D and 3D flow, steady, unsteady, uniform, non-uniform,
rotational, irrotational, laminar and turbulent flow, path line,
streak line and stream line.

III

IV

V

VI

Continuity equation, Euler’s equation, Bernoulli’s equation.
Reynolds experiment, Reynold’s number. Hagen- Poiseuille
equation, head loss due to friction, friction, Darcy- Weisbach
equation, Chezy’s formula, compounding pipes, branching of
pipes, siphon effect, water hammer transmission of power
through pipes (simple problems)
Boundary layer theory:
Basic concepts, laminar and
turbulent boundary layer, displacement, momentum, energy
thickness, drag and lift, separation of boundary layer.
Flow rate measurements- venturi and orifice meters, notches
and weirs (description only for notches, weirs and meters),
practical applications, velocity measurements- Pitot tube and
Pitot –static tube.
Second Internal Exam
Hydraulic turbines : Impact of jets on vanes - flat, curved,
stationary and moving vanes - radial flow over vanes. Impulse
and Reaction Turbines – Pelton Wheel constructional features
- speed ratio, jet ratio & work done , losses and efficiencies,
inward and outward flow reaction turbines- Francis turbine
constructional features, work done and efficiencies – axial
flow turbine (Kaplan) constructional features, work done and
efficiencies, draft tubes, surge tanks, cavitation in turbines.
Positive displacement pumps: reciprocating pump, indicator
diagram, air vessels and their purposes, slip, negative slip and
work required and efficiency, effect of acceleration and
friction on indicator diagram (no derivations), multi cylinder
pumps.
Rotary motion of liquids: – free, forced and spiral vortex
flows, (no derivations), centrifugal pump, working principle,
impeller, casings, manometric head, work, efficiency and
losses, priming, specific speed, multistage pumps, selection of
pumps, pump characteristics.
End Semester Exam

Question Paper Pattern
Max. marks: 100, Time: 3 hrs
The question paper should consist of three parts
Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)
Note: In all parts, each question can have a maximum of four sub questions, if needed.

Course No.

Course Name

L-T-P - Credits

MA201

LINEAR ALGEBRA AND COMPLEX
ANALYSIS

3-1-0-4

Year of
Introduction
2016

Prerequisite : Nil
Course Objectives
COURSE OBJECTIVES
 To equip the students with methods of solving a general system of linear equations.
 To familiarize them with the concept of Eigen values and diagonalization of a matrix which have
many applications in Engineering.
 To understand the basic theory of functions of a complex variable and conformal Transformations.

Syllabus
Analyticity of complex functions-Complex differentiation-Conformal mappings-Complex
integration-System of linear equations-Eigen value problem
Expected outcome .
At the end of the course students will be able to
(i) solve any given system of linear equations
(ii) find the Eigen values of a matrix and how to diagonalize a matrix
(iii) identify analytic functions and Harmonic functions.
(iv)evaluate real definite Integrals as application of Residue Theorem
(v) identify conformal mappings(vi) find regions that are mapped under certain Transformations
Text Book:
Erwin Kreyszig: Advanced Engineering Mathematics, 10th ed. Wiley

References:
1.Dennis g Zill&Patric D Shanahan-A first Course in Complex Analysis with Applications-Jones&Bartlet
Publishers
2.B. S. Grewal. Higher Engineering Mathematics, Khanna Publishers, New Delhi.
3.Lipschutz, Linear Algebra,3e ( Schaums Series)McGraw Hill Education India 2005
4.Complex variables introduction and applications-second edition-Mark.J.Owitz-Cambridge Publication

Course Plan
Module

I

Contents

Hours

Complex differentiation Text 1[13.3,13.4]
Limit, continuity and derivative of complex functions

3

Analytic Functions

2

Cauchy–Riemann Equation(Proof of sufficient condition of
analyticity & C R Equations in polar form not required)-Laplace’s
Equation
Harmonic functions, Harmonic Conjugate

Sem. Exam
Marks

2

2
15%

II

Conformal mapping: Text 1[17.1-17.4]
Geometry of Analytic functions Conformal Mapping,

1

Mapping w  z 2 conformality of w  e z .

2
15%

The mapping w  z 
Properties of w 

1
z

1
z

1

Circles and straight lines, extended complex plane, fixed points
Special linear fractional Transformations, Cross Ratio, Cross Ratio
property-Mapping of disks and half planes
Conformal mapping by w  sin z & w  cos z

3

3

(Assignment: Application of analytic
functions in Engineering)

FIRST INTERNAL EXAMINATION

III

Complex Integration. Text 1[14.1-14.4] [15.4&16.1]
Definition Complex Line Integrals, First Evaluation Method, Second
Evaluation Method
Cauchy’s Integral Theorem(without proof), Independence of
path(without proof), Cauchy’s Integral Theorem for Multiply
Connected Domains (without proof)
Cauchy’s Integral Formula- Derivatives of Analytic
Functions(without proof)Application of derivative of Analytical
Functions
Taylor and Maclaurin series(without proof), Power series as Taylor
series, Practical methods(without proof)

2
2
15%
2

2

Laurent’s series (without proof)
Residue Integration Text 1 [16.2-16.4]
Singularities, Zeros, Poles, Essential singularity, Zeros of analytic
functions

2

Residue Integration Method, Formulas for Residues, Several
singularities inside the contour Residue Theorem.

4

Evaluation of Real Integrals (i) Integrals of rational functions of

3

15%
2

IV

sin and cos (ii)Integrals of the type



 f ( x)dx (Type I, Integrals



from 0 to  )
( Assignment : Application of Complex integration in Engineering)

SECOND INTERNAL EXAMINATION
20%
Linear system of Equations Text 1(7.3-7.5)
Linear systems of Equations, Coefficient Matrix, Augmented Matrix

V

Gauss Elimination and back substitution, Elementary row operations,
Row equivalent systems, Gauss elimination-Three possible cases,
Row Echelon form and Information from it.

1

5

Linear independence-rank of a matrix

2

Vector Space-Dimension-basis-vector spaceR3

VI

Solution of linear systems, Fundamental theorem of nonhomogeneous linear systems(Without proof)-Homogeneous linear
systems (Theory only
Matrix Eigen value Problem Text 1.(8.1,8.3 &8.4)

1

Determination of Eigen values and Eigen vectors-Eigen space

3

Symmetric, Skew Symmetric and Orthogonal matrices –simple
properties (without proof)

2

Basis of Eigen vectors- Similar matrices Diagonalization of a matrixQuadratic forms- Principal axis theorem(without proof)

4

20%

(Assignment-Some applications of Eigen values(8.2))

END SEMESTER EXAM

QUESTION PAPER PATTERN:
Maximum Marks : 100
Exam Duration: 3 hours
The question paper will consist of 3 parts.
Part A will have 3 questions of 15 marks each uniformly covering modules I and II. Each
question may have two sub questions.
Part B will have 3 questions of 15 marks each uniformly covering modules III and IV. Each
question may have two sub questions.
Part C will have 3 questions of 20 marks each uniformly covering modules V and VI. Each
question may have three sub questions.
Any two questions from each part have to be answered.

Course code

Course Name

L-T-PCredits
2-0-2

Year of Introduction

HS210
LIFE SKILLS
2016
Prerequisite : Nil
Course Objectives
 To develop communication competence in prospective engineers.
 To enable them to convey thoughts and ideas with clarity and focus.
 To develop report writing skills.
 To equip them to face interview & Group Discussion.
 To inculcate critical thinking process.
 To prepare them on problem solving skills.
 To provide symbolic, verbal, and graphical interpretations of statements in a problem
description.
 To understand team dynamics & effectiveness.
 To create an awareness on Engineering Ethics and Human Values.
 To instill Moral and Social Values, Loyalty and also to learn to appreciate the rights of
others.
 To learn leadership qualities and practice them.
Syllabus
Communication Skill: Introduction to Communication, The Process of Communication, Barriers
to Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job
Application, Report Writing, Non-verbal Communication and Body Language, Interview Skills,
Group Discussion, Presentation Skills, Technology-based Communication.
Critical Thinking & Problem Solving: Creativity, Lateral thinking, Critical thinking, Multiple
Intelligence, Problem Solving, Six thinking hats, Mind Mapping & Analytical Thinking.
Teamwork: Groups, Teams, Group Vs Teams, Team formation process, Stages of Group, Group
Dynamics, Managing Team Performance & Team Conflicts.
Ethics, Moral & Professional Values: Human Values, Civic Rights, Engineering Ethics,
Engineering as Social Experimentation, Environmental Ethics, Global Issues, Code of Ethics like
ASME, ASCE, IEEE.
Leadership Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership,
Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, Leadership
Grid & leadership Formulation.
Expected outcome
The students will be able to
 Communicate effectively.
 Make effective presentations.
 Write different types of reports.
 Face interview & group discussion.
 Critically think on a particular problem.
 Solve problems.
 Work in Group & Teams
 Handle Engineering Ethics and Human Values.
 Become an effective leader.

Resource Book:
Life Skills for Engineers, Complied by ICT Academy of Kerala, McGraw Hill Education
(India) Private Ltd., 2016
References:
 Barun K. Mitra; (2011), “Personality Development & Soft Skills”, First Edition; Oxford
Publishers.
 Kalyana; (2015) “Soft Skill for Managers”; First Edition; Wiley Publishing Ltd.
 Larry James (2016); “The First Book of Life Skills”; First Edition; Embassy Books.
 Shalini Verma (2014); “Development of Life Skills and Professional Practice”; First
Edition; Sultan Chand (G/L) & Company
 John C. Maxwell (2014); “The 5 Levels of Leadership”, Centre Street, A division of
Hachette Book Group Inc.
Course Plan
Hours
L-T-P

Contents
L

Need for Effective Communication, Levels of communication;
Flow of communication; Use of language in communication;
Communication networks; Significance of technical
communication, Types of barriers; Miscommunication; Noise;
Overcoming measures,

P

2

Listening as an active skill; Types of Listeners; Listening for
general content; Listening to fill up information; Intensive
Listening; Listening for specific information; Developing
effective listening skills; Barriers to effective listening skills.

I

2

Technical Writing: Differences between technical and literary
style, Elements of style; Common Errors, Letter Writing:
Formal, informal and demi-official letters; business letters, Job
Application: Cover letter, Differences between bio-data, CV
and Resume, Report Writing: Basics of Report Writing;
Structure of a report; Types of reports.
Non-verbal Communication and Body Language: Forms
of non-verbal communication; Interpreting body-language
cues; Kinesics; Proxemics; Chronemics; Effective use of body
language
Interview Skills: Types of Interviews; Ensuring success in job
interviews; Appropriate use of non-verbal communication,
Group Discussion: Differences between group discussion and
debate; Ensuring success in group discussions, Presentation
Skills: Oral presentation and public speaking skills; business
presentations,
Technology-based
Communication:
Netiquettes: effective e-mail messages; power-point
presentation; enhancing editing skills using computer
software.

Sem.
Exam
Marks

4

3

4

See evaluation scheme

Module

Need for Creativity in the 21st century, Imagination, Intuition,
Experience, Sources of Creativity, Lateral Thinking, Myths of
creativity

2

Critical thinking Vs Creative thinking, Functions of Left
Brain & Right brain, Convergent & Divergent Thinking,
Critical reading & Multiple Intelligence.
II

Steps in problem solving, Problem Solving Techniques,
Problem Solving through Six Thinking Hats, Mind Mapping,
Forced Connections.

2
2

Problem Solving strategies, Analytical Thinking and
quantitative reasoning expressed in written form, Numeric,
symbolic, and graphic reasoning, Solving application
problems.
Introduction to Groups and Teams, Team Composition,
Managing Team Performance, Importance of Group, Stages of
Group, Group Cycle, Group thinking, getting acquainted,
Clarifying expectations.

2

3

2

Group Problem Solving, Achieving Group Consensus.
III

Group Dynamics techniques, Group vs Team, Team
Dynamics, Teams for enhancing productivity, Building &
Managing Successful Virtual Teams. Managing Team
Performance & Managing Conflict in Teams.
Working Together in Teams, Team Decision-Making, Team
Culture & Power, Team Leader Development.
Morals, Values and Ethics, Integrity, Work Ethic, Service
Learning, Civic Virtue, Respect for Others, Living Peacefully.

IV

Caring, Sharing, Honesty, Courage, Valuing Time,
Cooperation, Commitment, Empathy, Self-Confidence,
Character
Spirituality, Senses of 'Engineering Ethics’, variety of moral
issued, Types of inquiry, moral dilemmas, moral autonomy,
Kohlberg's theory, Gilligan's theory, Consensus and
controversy, Models of Professional Roles, Theories about
right action, Self-interest, customs and religion, application of
ethical theories.
Engineering as experimentation, engineers as responsible
experimenters, Codes of ethics, Balanced outlook on.
The challenger case study, Multinational corporations,
Environmental ethics, computer ethics,

3

2
3

2

3

3

2

Weapons development, engineers as managers, consulting
engineers, engineers as expert witnesses and advisors, moral
leadership, sample code of Ethics like ASME, ASCE, IEEE,
Institution of Engineers(India), Indian Institute of Materials
Management, Institution of electronics and telecommunication
engineers(IETE), India, etc.
Introduction, a framework for considering leadership,
entrepreneurial and moral leadership, vision, people selection
and development, cultural dimensions of leadership, style,
followers, crises.

V

3

4

Growing as a leader, turnaround leadership, gaining control,
trust, managing diverse stakeholders, crisis management
Implications of national culture and multicultural leadership
Types of Leadership, Leadership Traits.
Leadership Styles, VUCA Leadership, DART Leadership,
Transactional vs Transformational Leaders, Leadership Grid,
Effective Leaders, making of a Leader, Formulate Leadership
END SEMESTER EXAM

2
2

2

EVALUATION SCHEME
Internal Evaluation
(Conducted by the College)
Total Marks: 100
Part – A
(To be started after completion of Module 1 and to be completed by 30th working day of the semester)

1. Group Discussion – Create groups of about 10 students each and engage them on a
GD on a suitable topic for about 20 minutes. Parameters to be used for evaluation is
as follows;
(i)
(ii)
(iii)
(iv)

Communication Skills
–
Subject Clarity
–
Group Dynamics
Behaviors & Mannerisms -

10 marks
10 marks
10 marks
10 marks
(Marks: 40)

Part – B
(To be started from 31st working day and to be completed before 60 th working day of the semester)

2. Presentation Skills – Identify a suitable topic and ask the students to prepare a
presentation (preferably a power point presentation) for about 10 minutes. Parameters
to be used for evaluation is as follows;
(i)
(ii)
(iii)

Communication Skills*
Platform Skills**
Subject Clarity/Knowledge

-

10 marks
10 marks
10 marks
(Marks: 30)

* Language fluency, auditability, voice modulation, rate of speech, listening, summarizes key
learnings etc.
** Postures/Gestures, Smiles/Expressions, Movements, usage of floor area etc.
Part – C
(To be conducted before the termination of semester)
3. Sample Letter writing or report writing following the guidelines and procedures.
Parameters to be used for evaluation is as follows;
(i)
(ii)
(iii)

Usage of English & Grammar
Following the format
Content clarity

-

10 marks
10 marks
10 marks
(Marks: 30)

External Evaluation
(Conducted by the University)
Total Marks: 50

Time: 2 hrs.

Part – A
Short Answer questions
There will be one question from each area (five questions in total). Each question should be
written in about maximum of 400 words. Parameters to be used for evaluation are as follows;

(i)
(ii)
(iii)

Content Clarity/Subject Knowledge
Presentation style
Organization of content

(Marks: 5 x 6 = 30)
Part – B
Case Study
The students will be given a case study with questions at the end the students have to analyze
the case and answer the question at the end. Parameters to be used for evaluation are as
follows;
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)

Analyze the case situation
Key players/characters of the case
Identification of the problem (both major & minor if exists)
Bring out alternatives
Analyze each alternative against the problem
Choose the best alternative
Implement as solution
Conclusion
Answer the question at the end of the case
(Marks: 1 x 20 = 20)

Course No.

Course Name

L-T-P-Credits

Year of Introduction

ME210

METALLURGY AND
MATERIALS
ENGINEERING

3-0-0-3

2016

Prerequisite: nil
Course Objectives:
1. To provide fundamental science relevant to materials
2. To provide physical concepts of atomic radius, atomic structure, chemical bonds, crystalline
and non-crystalline materials and defects of crystal structures, grain size, strengthening
mechanisms, heat treatment of metals with mechanical properties and changes in structure
3. To enable students to be more aware of the behavior of materials in engineering applications
and select the materials for various engineering applications.
4. To understand the causes behind metal failure and deformation
5. To determine properties of unknown materials and develop an awareness to apply this
knowledge in material design.
Syllabus:-Chemical bonds – crystallography- imperfections- crystallization- diffusion- phase
diagrams-heat treatment – strengthening mechanisms- hot and cold working – alloying- ferrous
and non ferrous alloys- fatigue-creep- basics, need, properties and applications of modern
engineering materials.
Expected outcome: At the end of the course students will be able to
1. Identify the crystal structures of metallic materials.
2. Analyze the binary phase diagrams of alloys Fe-Fe3C, etc.
3. Correlate the microstructure with properties, processing and performance of metals.
4. Recognize the failure of metals with structural change.
5. Select materials for design and construction.
6. Apply core concepts in materials science to solve engineering problems.
Text Books
1. Raghavan V, Material Science and Engineering, Prentice Hall,2004
2. Jose S and Mathew E V, Metallurgy and Materials Science, Pentagon, 2011
Reference
1 Anderson J.C. et.al., Material Science for Engineers,Chapman and Hall,1990
2 Clark and Varney, Physical metallurgy for Engineers, Van Nostrand,1964
3. Reed Hill E. Robert, Physical metallurgy principles, 4th Edn. Cengage Learning,2009
4. Avner H Sidney, Introduction to Physical Metallurgy, Tata McGraw Hill,2009
5. Callister William. D., Material Science and Engineering, John Wiley,2014
6. Dieter George E, Mechanical Metallurgy,Tata McGraw Hill,1976
7. Higgins R.A. - Engineering Metallurgy part - I – ELBS,1998
8. Myers Marc and Krishna Kumar Chawla, Mechanical behavior of materials, Cambridge
University press,2008
9. Van Vlack -Elements of Material Science - Addison Wesley,1989
10. http://nptel.ac.in/courses/113106032/1
11. http://www.myopencourses.com/subject/principles-of-physical-metallurgy-2
12. http://ocw.mit.edu/courses/materials-science-and-engineering/3-091sc-introduction-to-

solid-state-chemistry-fall-2010/syllabus/
13. http://www.msm.cam.ac.uk/teaching/partIA.php
Course Plan
Module

I

Contents
Earlier and present development of atomic structure;
attributes of ionization energy and conductivity,
electronegativity and alloying; correlation of atomic radius
to strength; electron configurations; electronic repulsion
Primary bonds: - characteristics of covalent, ionic and
metallic bond: attributes of bond energy, cohesive force,
density, directional and non-directional and ductility.
properties based on atomic bonding:- attributes of deeper
energy well and shallow energy well to melting
temperature, coefficient of thermal expansion - attributes of
modulus of elasticity in metal cutting process -Secondary
bonds:- classification- hydrogen bond and anomalous
behavior of ice float on water, application- atomic mass
unit and specific heat, application. (brief review only, no
University questions and internal assessment from these
portions).
Crystallography:- Crystal, space lattice, unit cell- BCC,
FCC, HCP structures - short and long range order - effects
of crystalline and amorphous structure on mechanical
properties.
Coordination number and radius ratio; theoretical density;
simple problems - Polymorphism and allotropy.

II

Miller Indices: - crystal plane and direction (brief review)
- Attributes of miller indices for slip system, brittleness of
BCC, HCP and ductility of FCC - Modes of plastic
deformation: - Slip and twinning.
Schmid's law, equation, critical resolved shear stress,
correlation of slip system with plastic deformation in metals
and applications.
Mechanism of crystallization: Homogeneous and
heterogeneous nuclei formation, under cooling, dendritic
growth, grain boundary irregularity.
Effects of grain size, grain size distribution, grain shape,
grain orientation on dislocation/strength and creep
resistance - Hall - Petch theory, simple problems
Classification of crystal imperfections: - types of dislocation
– effect of point defects on mechanical properties - forest of
dislocation, role of surface defects on crack initiation.

Hours

Semester
Exam.
Marks

2

15%

1

1

1

1

1

1

1

15%

Burgers vector –dislocation source, significance of Frank
Read source in metals deformation - Correlation of
dislocation density with strength and nano concept,
applications.
Significance high and low angle grain boundaries on
dislocation – driving force for grain growth and applications
during heat treatment.
Polishing and etching to determine the microstructure and
grain size.
Fundamentals and crystal structure determination by X –
ray diffraction, simple problems –SEM and TEM.
Diffusion in solids, Fick’s laws, mechanisms, applications
of diffusion in mechanical engineering, simple problems.
FIRST INTERNAL EXAMINATION
Phase diagrams: - Limitations of pure metals and need of
alloying - classification of alloys, solid solutions, Hume
Rothery`s rule - equilibrium diagram of common types of
binary systems: five types.

III

Coring - lever rule and Gibb`s phase rule - Reactions: monotectic, eutectic, eutectoid, peritectic, peritectoid.
Detailed discussion on Iron-Carbon equilibrium diagram
with microstructure and properties changes in austenite,
ledeburite, ferrite, cementite, special features of martensite
transformation, bainite, spheroidite etc.
Heat treatment: - Definition and necessity – TTT for a
eutectoid iron–carbon alloy, CCT diagram, applications annealing, normalizing, hardening, spheroidizing.
Tempering:- austermpering, martempering and ausforming
- Comparative study on ductility and strength with structure
of pearlite, bainite, spherodite, martensite, tempered
martensite and ausforming.
Hardenability, Jominy end quench test, applicationsSurface hardening methods:- no change in surface
composition methods :- Flame, induction, laser and electron
beam hardening processes- change in surface composition
methods :carburizing and Nitriding; applications.

1

1
1
1
1

2

1

1

1

1

2

15%

IV

Types of Strengthening mechanisms: - work hardening,
equation - precipitation strengthening and over ageingdispersion hardening.
Cold working: Detailed discussion on strain hardening;
recovery; re-rystallization, effect of stored energy; recrystallization temperature - hot working Bauschinger effect
and attributes in metal forming.
Alloy steels:- Effects of alloying elements on steel:
dislocation movement, polymorphic transformation
temperature, alpha and beta stabilizers, formation and
stability of carbides, grain growth, displacement of the
eutectoid point, retardation of the transformation rates,
improvement in corrosion resistance, mechanical properties
Nickel steels, Chromium steels etc. - Enhancement of steel
properties by adding alloying elements: - Molybdenum,
Nickel, Chromium, Vanadium, Tungsten, Cobalt, Silicon,
Copper and Lead.
High speed steels:- Mo and W types, effect of different
alloying elements in HSS
Cast irons: Classifications; grey, white, malleable and
spheroidal graphite cast iron etc, composition,
microstructure, properties and applications.
Principal Non ferrous Alloys: - Aluminum, Copper,
Magnesium, Nickel, study of composition, properties,
applications, reference shall be made to the phase diagrams
whenever necessary.

1

1
15%

1

1

1
1

15%

1

SECOND INTERNAL EXAMINATION

V

Fatigue: - Stress cycles – Primary and secondary stress
raisers - Characteristics of fatigue failure, fatigue tests, S-N
curve.
Factors affecting fatigue strength: stress concentration, size
effect, surface roughness, change in surface properties,
surface residual stress.
Ways to improve fatigue life – effect of temperature on
fatigue, thermal fatigue and its applications in metal cutting
Fracture: – Brittle and ductile fracture – Griffith theory of
brittle fracture – Stress concentration, stress raiser – Effect
of plastic deformation on crack propagation.
transgranular, intergranular fracture - Effect of impact
loading on ductile material and its application in forging,
applications - Mechanism of fatigue failure.

1

1
1
1

1

20%

V1

Structural features of fatigue: - crack initiation, growth,
propagation - Fracture toughness (definition only) - Ductile
to brittle transition temperature (DBTT) in steels and
structural changes during DBTT, applications.
Creep: - Creep curves – creep tests - Structural change:deformation by slip, sub-grain formation, grain boundary
sliding
Mechanism of creep deformation - threshold for creep,
prevention against creep - Super plasticity: need and
applications
Composites:- Need of development of composites geometrical and spatial Characteristics of particles –
classification - fiber phase: - characteristics, classifications matrix phase:- functions – only need and characteristics of
PMC, MMC, and CMC – applications of composites:
aircraft applications, aerospace equipment and instrument
structure, industrial applications of composites, marine
applications, composites in the sporting goods industry,
composite biomaterials..
Modern engineering materials: - only fundamentals, need,
properties and applications of, intermetallics, maraging
steel, super alloys, Titanium – introduction to nuclear
materials, smart materials and bio materials.
Ceramics:-coordination number and radius ratios- AX,
AmXp, AmBmXp type structures – applications.

1

1

1

2

20%

2

1

Question Paper Pattern
Total marks: 100, Time: 3 hrs
The question paper should consist of three parts
Part A
4 questions uniformly covering modules I and II. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part B
4 questions uniformly covering modules III and IV. Each question carries 10 marks
Students will have to answer any three questions out of 4 (3X10 marks =30 marks)
Part C
6 questions uniformly covering modules V and VI. Each question carries 10 marks
Students will have to answer any four questions out of 6 (4X10 marks =40 marks)
Note: In all parts, each question can have a maximum of four sub questions, if needed.

Course No.
ME230

L-T-PCredits

Course Name
FLUID MECHANICS AND
MACHINES LABORATORY

0-0-3-1

Year of
Introduction
2016

Prerequisite: ME203 Mechanics of fluids
Course Objectives: The main objectives of this course is to demonstrate the applications of theories
of basic fluid mechanics and hydraulic machines and to provide a more intuitive and physical
understanding of the theory.

Syllabus
Study:
1. Study of flow measuring equipments - water meters, venturi meter, orifice meter, current meter,
rotameter
2. Study of gauges - pressure gauge, vacuum gauge, manometers.
3. Study of valves - stop valve, gate valve and foot valve.
4. Study of pumps – Centrifugal, Reciprocating, Rotary, Jet.
5. Study of Turbines - Impulse and reaction types.
6. Study of Hydraulic ram, accumulator etc.
List of Experiments:
1. Determination of coefficient of discharge and calibration of Notches
2. Determination of coefficient of discharge and calibration of Orifice meter
3. Determination of coefficient of discharge and calibration of Venturimeter.
4. Determination of Chezy’s constant and Darcy’s coefficient on pipe friction apparatus
5. Determination of hydraulic coefficients of orifices
6. Determination of metacentric height and radius of gyration of floating bodies.
7. Experiments on hydraulic ram
8. Reynolds experiment
9. Bernoulli’s experiment
10.Experiment on Torque converter
11. Performance test on positive displacement pumps
12. Performance test on centrifugal pumps, determination of operating point and efficiency
13. Performance test on gear pump
14. Performance test on Impulse turbines
15. Performance test on reaction turbines (Francis and Kaplan Turbines)
16. Speed variation test on Impulse turbine
17. Determination of best guide vane opening for Reaction turbine
18. Impact of jet
Note: 12 experiments are mandatory
Expected outcome: At the end of the course the students will be able to
1. Discuss physical basis of Bernoulli's equation, and apply it in flow measurement (orifice,
Nozzle and Venturi meter), and to a variety of problems
2. Determine the efficiency and plot the characteristic curves of different types of pumps and
turbines.

1

Course
Number
MP231

Course Name

L-T-P-Credits

Year of Introduction

Production Engineering Drawing

0-0-3-1

2016

Prerequisite : Nil

Course Objective
 To understand the principles and requirements of machine & production drawings.
 To enable preparation of individual and assembled parts of the machine as per the standards.
Syllabus
Introduction to production drawing, IS standards, representation of machine components as per IS
code: SP-46, Limits, fits and tolerance, Standard Fasteners & Rivets
Introduction to CAD, part and assembly drawing in CAD, preparation of manufacturing Drawings.
Expected Outcome
Upon successful completion of the course the student will be able to prepare the detailed drawing of
the assembled machine parts as per the standards individually.
References
1. Narayana K. L., Kannaiah P., VenkatataReaddy K., “Machine Drawing”, 2ndEdition, New
age international Publishers, Delhi, 2008, ISBN 81-224-1917-8.
2. Bhat N. D., Panchal , “Machine Drawing”, Charotar Pub. House, 2000.ISBN: 9380358466.
3. Gill P. S., “A Text book of Machine Drawing”, Revised Edition K. Kataria and Sons, New
Delhi, 2008, ISBN: 81-85749-79-5.
4. PI Varghese & K C John
Course Plan
Module

Contents

Hours

Sem.
exam
marks

6

40%

Conventions in Machine Drawing

I

Dimensioning technique for machine components, Conventional
representation of machine components as per IS code: SP-46
such as screw threads, springs, gears, bearing, tapped holes,
knurling parts, splined shafts, tapers, chamfers, countersunk and
counter bores, keys, & welded joints, Surface Roughness.
Introduction, terminology, machining symbols with all
parameters, roughness values (Ra) and roughness grade numbers,
indicating surface roughness on drawing.
Limits Fits and Tolerances
Definitions, types of tolerance, Systems of dimensional
tolerances and fits, types of fits, fit system. Geometrical
tolerances – Nomenclature, tolerance frame, types of geometrical

tolerances & their symbols, indicating geometric tolerances on
drawing, calculation of fundamental deviations and tolerances
Using CAD: Introduction to part and assembly drawing. Exercise
II
on preparation of assembly drawings of cotter joint, knuckle
joint, flange joint and flexible coupling.
First Internal Exam
Joints:
Threaded Fasteners :Thread terminology, thread forms, thread
designations, single and multi-start threads, right and left hand
III
threads, types of screws , bolts and nuts, nut locking
arrangements using pins, washers & screws.
Riveted joints: types of riveted joints, symbolic representation
Foundation bolts
Second Internal Exam
Exercise on preparation of assembly drawings of revolving
IV
centers, machine vice, screw jack and lathe tailstock using CAD
End semester Exam (Internal)
Evaluation scheme

12

Internal

12

60%

12

Internal

The evaluation of the course shall be,
1. Internal evaluation for 100 marks, first internal exam is for 25 marks from module- I,
second internal exam for 25 marks from Module III and 50 marks for the CAD practical
exam.
2. The first and second internal quiz shall be of one hour duration. CAD practical exam
shall be of 2 hours duration.
The end semester examination is of 2 hour duration for 50 marks and includes only the first and
third modules.
Question Paper Pattern ( End semester exam)
Total marks: 50
Time: 2 hrs
The question paper should consist of two parts
Part A
There should be 3 questions from module I
Each question carries 10 marks. Students have to answer any two questions out of 3
(2 x 10 marks =20 marks)
Part B
There should be 3 questions from module III
Each question carries 15 marks. Students have to answer any two questions out of 3
(2 x 15 marks =30 marks)

