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VISION OF THE DEPARTMENT 

To develop the department into a model center of education and research in the field of 

Mechanical Engineering and allied areas and to become a significant contributor to the 

development of industry and society 

MISSION OF THE DEPARTMENT 

M1 To impart quality technical education in emerging fields of Mechanical Engineering 

through balanced academic curriculum in accordance with changing industry 

requirements 

M2  To establish centers of excellence where students can strengthen their entrepreneurial 

skills, technical workmanship, and research proficiency 

M3  To provide opportunities/platforms for students to nurture leadership abilities, ethical 

values; and to enable them learn responsibility and accountability at work 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs) 

The educational objectives of the under-graduate programme in Mechanical Engineering at G. 

Pulla Reddy Engineering (Autonomous) Kurnool are to prepare graduates to possess the ability 

PEO1 To apply a broad, fundamental-based knowledge, and up-to-date skills required in 

performing professional work in Mechanical Engineering and related disciplines 

PEO2 To design works pertaining to Mechanical Engineering, incorporating the use of design 

standards, realistic constraints and consideration of the economic, environmental, and 

social impact of the design 

PEO3 To use modern computer software tools to solve Mechanical Engineering problems and 

explain and defend their solutions and communicate effectively using graphic, verbal and 

written techniques to all audiences and 

PEO4 To become successful entrepreneur or leaders in private/governmental organizations or 

enter graduate programs in Mechanical Engineering and related disciplines and to pursue 

lifelong learning and research 

 

PROGRAM SPECIFIC OUTCOMES (PSOs) 

Mechanical Engineering Program Students will be able to 

1. Understand the concepts of basic Mechanical Engineering and apply their theoretical & 

practical knowledge to solve problems in Thermal Engineering, Machine Design, 

Production Engineering and Industrial Engineering. 

2. Solve engineering design and manufacturing problems, using CAD, CAE, and CAM tools, 

along with analytical skills to arrive at the better solutions. 

 

 

 

 



PROGRAMME OUTCOMES (POS) 

Mechanical Engineering Program Students will be able to 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities with 

an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

 

 

 



 

 

Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017 – 18) 
 

III Semester  Scheme – 2017 

S
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Subject Code 

C
r
e
d
it

s
 

Scheme of 
Instruction 

periods / week 
Duration 

of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assessm

ent 
Total 

I Theory 

1.  
Numerical Methods & Complex 
variables 

BS201 
3 2 1 - 3 60 40 100 

2.  Fluid Mechanics & Machinery ME201 3 2 1 - 3 60 40 100 

3.  Thermodynamics ME202 3 2 1 - 3 60 40 100 

4.  Manufacturing Processes ME203 3 3 - - 3 60 40 100 

5.  Material Science & Metallurgy ME204 3 3 - - 3 60 40 100 

6.  Machine Drawing ME205 3 - 3 - 3 60 40 100 

7.  MLC-I ML201 - 2 - - - - - - 

II Practical 

8.  
Electrical & Electronics 
Engineering  Lab EE216 1 - - 2 3 50 50 100 

9.  
Metallurgy and Welding Lab 

ME206 1 - - 2 3 50 50 100 

10.  Soft Skills Lab HU204 1 - - 2 - - 100 100 

Total  21 14 6 6 - 460 440 900 
 

 

Mandatory Learning Course – I (MLC-I) 

S.No Name of the Course Offered by Dept. 

1.  Environmental Studies H&BS 

 

 

 

 

 

 

 

 

 

 

 

 



NUMERICAL METHODS & COMPLEX VARIABLES (NMC) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

BS201 Foundation 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Analyze the complex functions with reference to their analyticity, integration using 

Cauchy’s Integral theorem and Cauchy’s integral formula 

CO2: 
Understand the Taylor’s and Laurent’s series expansion of complex functions and 

evaluate real integrals using Cauchy’s Residues theorem 

CO3: 
Solve the differential equations and evaluate integrals using Beta and Gamma 

functions 

CO4: Apply probability and statistics in  fields of physical sciences and engineering 

CO5: Compute interpolating polynomial and Numerical differentiation for the given data 

CO6: Solve ordinary differential equations using numerical techniques 

UNIT – I 

Complex Variables & Integration: Analytic function, Cauchy-Riemann equations, sufficient 

condition for analyticity, Harmonic function. Method to find the Conjugate function, Milne – 

Thomson method. Simple and Multiple Connected regions, Cauchy’s Integral theorem (without 

proof), Cauchy’s integral formula (without proof), Generalized Integral formula (without proof) 

UNIT – II 

Complex Series & Contour Integration: Taylor’s series, Maclaurin’s series and Laurent’s 

series. Residue theorem (without proof), Method of finding residues. Evaluation of real integrals 

by contour integration, Integration round the unit circle and in the interval (- ∞ , ∞ ). 

UNIT – III 

Differential equations & Special functions:  Cauchy’s homogeneous linear equation, 

Legendre’s linear equation. Gamma function, value of Γ (1/2). Beta function. Relation between 

Beta and Gamma functions 

Probability & Statistics: Baye’s theorem. Random variables, discrete and continuous random 

variables. Mean and variance of a random variable.  Normal distribution, properties. 

Correlation coefficient, Lines of regression 

UNIT – IV 

Interpolation: Operators, relation between the operators. Newton’s forward and backward 

interpolation formulae. Gauss forward and backward interpolation formulae. Lagrange’s and 

Inverse Lagrange’s interpolation formulae, Numerical differentiation 



UNIT – V 

Numerical Methods: Solution of first order Differential equations. Taylor’s method, Picard’s 

method, Euler’s and Modified Euler’s methods. Runge -Kutta methods of second and forth 

order. Milne’s predictor - corrector method 

Text Books: 

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, New Delhi 

2. T.K.V Iyengar and others, Engineering Mathematics Vol-3, S. Chand & Co. New Delhi 

Reference Books: 

1. S.C. Gupta & V.K. Kapoor, Elements of Mathematical Statistics, S. Chand Publishers, New 

Delhi 

2. N.P. Bali and others, A Text book of Engineering Mathematics, Laxmi Publishers, New 

Delhi 

 

Question Paper Pattern: 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FLUID MECHANICS & MACHINERY (FMM) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME201 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand  the  properties of fluids and manometry 

CO2: Solve fluid flow problems in closed pipes using Bernoulli equation 

CO3: Evaluate friction factor and losses of fluid flow 

CO4: Analyze characteristics of Pelton wheel , Francis turbine and  Kaplan Turbine 

CO5: Analyze characteristics of centrifugal pumps 

UNIT – I 

Fluid Properties: Definition of a Fluid, Density, Sp. Weight, Sp. Gravity, Sp. Volume, Ideal 

Fluid, Real Fluid, Vapour Pressure, Compressibility, Surface Tension, Capillarity, Viscosity. 

Classification of fluids, velocity gradient, Newtonian and non-Newtonian fluids 

Fluid Statics: Pressure head, Absolute Gauge and Atmospheric Pressure, Pressure 

measurement and manometers, Hydro-static Forces on Vertical, Inclined Planes and Curved 

Surfaces 

UNIT – II 

Fluid Kinematics: Types of Fluid Flow, Continuity Equation, Continuity Equation In 

Differential form for Three-Dimensional Flow, Velocity, Acceleration, Velocity Potential and 

Stream Function 

Fluid Dynamics: Euler’s Equation of Motion, Bernoulli’s Equation From Euler’s Equation, 

Practical Applications of Bernoulli’s Equation, Venturi Meter, Orifice Meter 

UNIT – III 

Momentum equation: Impulse Momentum Equation and its Applications 

Flow Through Pipes: Regimes of Flow, Reynolds Number, Hagen Poiseuille Equation, Darcy 

Weisbach Equation, Friction Factor, Minor Energy Losses, Energy Gradient and Hydraulic 

Gradient Line 

UNIT – IV 

Impact of Jets: Hydrodynamic Force of Jets on Stationary, Vertical and Inclined Flat Plates, 

Curved Vanes; Moving, Vertical and Inclined Flat Plates, Curved Vanes 

Hydraulic Turbines: General Layout of Hydroelectric Power Plant,  Definition of Heads and 

Efficiencies of a Turbine ; Classification of Hydraulic Turbines : Pelton Wheel , Francis Turbine 

and Kaplan Turbine 



UNIT – V 

Centrifugal pumps: Components, Work Done, Definitions of Heads and Efficiencies, Priming, 

Cavitation, Performance Characteristics 

Text Books: 

1. R.K.  Bansal,  Fluid  Mechanics  And  Hydraulic  Machines, Laxmi Publications (P) Ltd., New 

Delhi 

2. P.N. Modi and S.M. Seth, Hydraulics and Fluid Mechanics, Standard Book House, New Delhi 

3. Victor L.  Streeter, E.  Benjamin  Wylie, Fluid  Mechanics, McGraw Hill Publication, New York 

4. Frank .M. White, Fluid  Mechanics, McGraw Hill Publishing Company Ltd, New Delhi 

Reference Books: 

1. J.A. Roberson and C.T. Crowe, Engineering Fluid Mechanics, Jaico Publication, New Delhi 

2. S.W. Yuan, Foundation  of  Fluid  Mechanics,  PHI  Publishers, New Delhi 

3. S.C.  Gupta,  Fluid  Mechanics  and  Hydraulic  Machines, Pearson Publications, New Delhi 

4. Yunus A. Cenegal, and John M. Cimbala, Fluid Mechanics, Mc Graw Hill Education Pvt. 

Ltd, 

 

Question Paper Pattern: 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THERMODYNAMICS (TD) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME202 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Solve problems related to work and heat transfer using thermodynamic principles 

CO2: Understand Zeroth, first and second laws of thermodynamics 

CO3: 
Solve problems using first and second laws of thermodynamics and their applications 

on  open and closed systems 

CO4: Analyze entropy principle, available energy and their applications 

CO5: Evaluate changes in properties of pure substances, Gases and Gas mixtures 

UNIT – I 

Basic Concepts and Definitions: Thermodynamic system, Properties, State, Processes and 

Cycles, Thermodynamic Equilibrium, Quasi-static process, Zeroth law of Thermodynamics 

Work and Heat Transfer: Work Transfer, Path and point functions, Displacement work in 

various processes, Shaft work, Flow work,  Heat transfer, Specific and Latent Heats, 

Comparison of Work and Heat transfer 

UNIT – II 

First Law of Thermodynamics: First Law for a closed system undergoing a Cycle and 

Process, Concept of total energy, E ; Demonstration that E is a property, Various forms of 

Stored Energy, Internal Energy and Enthalpy, Specific Heat at constant volume and constant 

pressure, PMM1 

First Law For Flow Processes: Control volume, Steady Flow Process, Mass and Energy 

Balance, Applications of steady flow processes, Problems 

UNIT – III 

Second Law of Thermodynamics: Heat Engine, Kelvin Planck and Clausius statements, 

Refrigerator and Heat Pump, Reversible and irreversible processes,  Carnot cycle, Carnot’s 

theorem, Absolute Temperature Scale, Efficiency of a Reversible Heat Engine, PMM2 

UNIT – IV 

Entropy: Clausius inequality, Definition of entropy, Demonstration that entropy is a property, 

Evaluation of Entropy for solids, liquids and ideal gases undergoing various processes, Entropy 

principle and its applications 

Availability: Available energy, Maximum work in a Reversible process, Availability in Non-flow 

and Flow processes, Gibbs and Helmholtz Functions 



UNIT – V 

Properties of Pure Substances: Phase change processes, P-V, P-T and T-S Diagrams for a pure 

substance, Mollier’s chart, Quality steam, Steam Tables 

Properties of Gases and Gas Mixtures: Avogadro’s Law, Equation of State of a Gas, Ideal Gas, 

Specific Heats, Internal Energy, Enthalpy and Entropy of an Ideal Gas, Law of Reversible 

Adiabatic Expansion for an Ideal Gas, Van Der Waals Equation, Mixtures of Gases – Mass and 

mole fractions, Dalton’s Law of Partial Pressures, Specific Heats, Internal Energy and Enthalpy 

of Ideal Gas Mixtures 

Text Books: 

1. Nag, P. K., Engineering Thermodynamics, TMH Publishers, New Delhi 

2. Rajput, R. K., Thermal Engineering, Lakshmi Publications, New Delhi 

Reference Books: 

1. Joel Rayner, Basic Engineering Thermodynamics, Addison Wesley Publication, 

Massachusetts 

2. Sonntag, R.E., Borgnakke, C. and Van Wylen, G.J., 6th Edition, Fundamentals of 

Thermodynamics, John Wiley and Sons, Singapore 

3. Jones, J. B. and Duggan, R.E. Engineering Thermodynamics, Prentice-Hall of India 

4. Moran, M.J. and Shapiro, H. N., Fundamentals of Engineering Thermodynamics, John Wiley 

and Sons 

 

Data Hand Book: 

Sreenivasa Reddy, B. and Hemachandra Reddy, K., Thermal Data Handbook, IK International 

Publishers, Bangalore 

Question Paper Pattern: 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 



MANUFACTURING PROCESSES (MFP) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME203 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 

Understand the principle and terms of casting process, special casting processes 

including CO2 moulding, die casting, centrifugal casting and investment casting, 

construction and operation of melting furnaces and design of gating system 

CO2: 
Understand the deformation mechanism in metals, hot working and cold working 

principles, rolling process, its classification and load estimation 

CO3: 
Understand the principles, operations, types and load estimation in forging, 

extrusion and drawing processes 

CO4: 
Understand types of plastics (thermosetting and thermoplastic), processing 

techniques of plastics and their applications 

CO5: 

Understand the principles and applications of welding processes, including gas 

welding, arc welding, resistance welding, thermit welding, laser beam welding, 

electron beam welding, soldering, brazing and braze welding 

UNIT – I 

Casting Process: Casting, casting terms, pattern materials, types of patterns, pattern 

allowances, moulding sands, core sands, moulding machines, chaplets, chills, riser and gating 

system. Design of riser and gating system.  

Special Casting Processes: CO2 moulding, die casting, centrifugal casting, shell moulding, 

investment casting; casting defects, causes and remedies. Furnaces used in foundry – Cupola, 

Pit furnace, Electric arc furnaces 

UNIT – II 

Forming Processes: Stress – Strain in elastic and plastic deformation, hot working, cold 

working process and relative advantages and disadvantages.  

Rolling: Principle of rolling, types of rolling mill, Two high, three high and cluster mill, 

Planetary mill and Sendzmir mill, Load estimation in Rolling 

UNIT – III 

Forging: Principle of forging, forging operations, forging types – smith forging, drop forging, 

press forging, machine forging. Load estimation in Forging.  

Extrusion and drawing Processes: Principle of extrusion, forward and back ward, cold 

extrusion forging, tube extrusion, hydro static extrusion and impact extrusion. Principle of 

drawing, wire drawing and tube drawing 



UNIT – IV 

Processing of Plastics: Classification of plastics, thermoplastics, thermosetting plastics and 

applications, injection, compression and blow moulding, extrusion, calendaring and 

thermoforming. Welding of plastic materials 

UNIT – V 

Welding: classification of welding processes, joints and their characteristics.  

Gas welding: equipment, oxyacetylene welding, types of flames, techniques of welding and oxy- 

acetylene cutting.  

Arc Welding: Arc welding equipment, Metal arc welding – functions of electrode coating, TIG 

welding, MIG welding, Shielded metal arc welding and Submerged arc welding process(SAW) 

Resistance welding: Principles of resistance welding, spot, projection, seam, butt, upset and 

flash welding process.  

Soldering, brazing and braze welding. Thermit welding, Laser beam welding and Electron beam 

welding 

Text Books: 

1. P. N. Rao, Manufacturing Technology: Foundry, Forming and Welding, TMH Publishers, New 

Delhi 

2. P. C. Sharma, A Text of production Technology, S Chand and Company, New Delhi 

Reference Books: 

1. R. K. Jain, Production Technology, Khanna Publication, New Delhi 

2. Kalpak Jian, Schmid, Manufacturing processes for Engineering Materials. Pearson, New   

Delhi 

3. Roy A. Lindberg, Processes and Materials of Manufacture, PHI Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 



MATERIAL SCIENCE AND METALLURGY (MSM) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME204 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 

Understand concepts of crystal structures, characteristics of crystal structures, Miller 

Indices for Directions, Planes and crystal imperfections of Materials, The Elastic and 

Plastic deformation processes of metals 

CO2: 
Understand the concept of pure metals, alloys and solid solutions. Select Alloys for 

Engineering Applications  using Phase Diagrams 

CO3: 

Understand the Iron –Iron Carbide Phase Diagram and  Identify Heat treatment 

processes to improve Mechanical properties of materials for  applications in 

Engineering Industries 

CO4: 
Identify Ferrous and Non-Ferrous metals and their applications in view of 

Environment and Safety 

CO5: 
Understand the methods of metal Powder Production, Powder Metallurgy Processes 

and their Applications 

UNIT – I 

Introduction: Introduction to Material Science and metallurgy, classification of Materials. 

Crystal Structures Unit cell, Space lattice, different crystal structures, Bravies lattices, 

coordination number, effective number of atoms, atomic packing factor, Miller indices for 

Crystallographic directions  and planes for  cubic systems, Crystal Imperfections – Point 

imperfections(point defect), line imperfections and Dislocations, dislocation types and surface 

imperfections. 

 Deformation Processes : Classification, Types of deformations, Elastic and plastic 

deformations, Mechanisms of plastic deformations-Slip and Twinning, Hot working and cold 

working, recovery, recrystallization and grain growth, Creep, Stages of creep, Factors 

influencing creep 

UNIT – II 

Pure metal, alloy and Solid solutions:  Notion of pure metal and alloy, types of solid 

solutions, Substitutional and Interstitial solid solutions, Hume Rothery’s rules. 

Phase Diagrams: Introduction, Interpretation of Binary equilibrium Diagrams. Lever Rule, 

Phase rule. Binary Isomorphous, Binary Eutectic, Eutectoid, Peritectic, Peritectoid Binary 

systems. Simple problems on Equilibrium Diagrams 

 



UNIT – III 

Iron Carbon Equilibrium Diagram: Cooling curve of pure iron, construction and 

interpretation of Fe-Fe3C diagram, Effect of alloying elements on Fe-Fe3C diagram. 

Heat Treatment of Steels:  Purpose of heat treatment, different heat treatment processes, 

Annealing,  Normalising,  Hardening,  and Tempering, TTT diagrams, Hardenability,  factors 

affecting hardenability, determination of hardenability 

UNIT – IV 

Alloy Steels and Cast Irons: Purpose of alloying, classification of steels- Stainless steels, Heat 

resistance steels, High speed steels. Properties and uses of various types of Cast irons viz 

White cast iron, Grey cast iron, Malleable cast iron & S.G. cast iron and their applications. 

Non Ferrous Metals and Alloys: Properties and uses of important non ferrous metals and 

alloys like Copper, Aluminum, Nickel, Lead and Tin 

UNIT – V 

Powder Metallurgy: Introduction, advantages of Powder Metallurgy, Preparation of metal 

powders- Mixing, Blending, Compacting, Sintering & Hot-pressing; applications of powder 

metallurgy, examples of typical components produced 

Text Books: 

1. William D Callister, Material science   and Engineering  adopted  by  R. Bala Subramaniam 

Wiley India Pvt  Ltd  New Delhi 

2. V.  Raghavan,  Material  Science  and  Engineering,  PHI Publishers, New Delhi 

3. Sidney H. Avner, Introduction to Physical Metallurgy. TMH Publications, New Delhi 

Reference Books: 

1. William  F. Smith, Foundations of  Material Science and Engineering, McGraw Hill, New 

York 

2. Donald R. Askel Pradeep P. Fulay, Essentials of Material Science Engineering, CENGAGE  

Learning 

3. Dr. V.D. Kodgire, S.V. Kodgire, Material Science and Metallurgy, Everest Publications,  New 

Delhi 

 

Question Paper Pattern: 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 



MACHINE DRAWING (MD) 

III Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME205 Core 
L D/T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

- 3 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: 

Draw sectional views of thread profiles (V-sharp, whit-worth, Buttress, square, 

ACME, worm), Bolts & Nuts, keys, cotters & pin joints, solid and bushed journal 

bearings 

CO2: Draw riveted joints & shaft couplings 

CO3: 
Draw assembly of Engine parts, Machine tool parts & accessories, Miscellaneous 

parts (screw jack, swivel bearing, pipe vice) 

UNIT – I 

Screwed Fastenings :  

Various thread profiles, Multi start threads, Right and left hand threads, Square and hexagonal 

bolts and nuts, Assembly of bolt, nut and washer; Eye bolts, Cap screws and machine screws. 

Locking arrangements for nuts, Foundation bolts 

Keys, Cotters and Pin Joints :  

Different types of keys in assembly, cotter joint with sleeve, cotter joint with socket and spigot 

ends, cotter joint with gib, knuckle joint 

Bearings :  

Solid and bushed journal bearing, Pedestal bearing, and Footstep bearing 

UNIT – II 

Riveted  Joints:  Different  types  of  rivet  heads,  Single  riveted  lap joint, double riveted chain 

and zig zag lap and butt joints 

Shaft Couplings : Muff couplings, Flanged coupling, Compression coupling, Claw coupling, 

Universal coupling and Oldham coupling 

UNIT – III 

Assembly Drawing : Assembly drawings of the following: 

Engine Parts :  Stuffing box and eccentric 

Machine Tool  Parts  and  Accessories: Square  tool  post,  Lathe  Tail Stock and Shaper tool 

post 

Miscellaneous Parts: Screw Jack, Swivel bearing and Pipe vice 

Part Drawing: Petrol engine Connecting rod, Drill jig and Revolving center 

Introduction to Geometric Modelling (Not for End Examination): Types of modelling, 

introduction to Modelling Packages CATIA, CREO 



 

Text Books: 

1. K.L. Narayana, K. Venkata Reddy, Machine Drawing, NAI Publication, New Delhi 

2. P.S. Gill, Machine Drawing, Kataria Publication, New Delhi 

Reference Books: 

1. N.Sidheswar, P.  Kannaiah,  Machine  Drawing,  TMH  Publishers, New Delhi 

2. K.R. Gopalakrishna, Machine Drawing, Subhash Publication, New Delhi 

3. K.L.  Narayana,  K.  Venkata  Reddy,  Production  Drawing, NAI Publication, New Delhi 

4. N.D.  Junnarkar,  Machine  Drawing,  Pearson  Publication, New Delhi 

 

Question Paper Pattern: 

Sessional Exam: The question paper for Sessional examination is for 30 marks, covering half 

of the syllabus for first Sessional and remaining half for second Sessional exam. Question 

paper contains two units, first unit is either or type question (10 marks) and second unit is one 

compulsory question (20 Marks). 

End Exam: The question paper shall consist of THREE units with TWO questions (each 15 

Marks) in first two units and ONE question (30 Marks) in unit-3. The student shall answer ONE 

question in each unit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENVIRONMENTAL STUDIES (ES) 

III Semester: Common for CE, ME & EEE Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ML201 

Mandatory 

Learning 

Course 

L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 - - - - - - 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Apply the knowledge of environmental issues in his area of work. Appreciate the 

need for the conservation of Natural resources for sustainable development 

CO2: Understand the importance of Ecosystem and conservation of biodiversity 

CO3: 
Understand the problems due to environmental pollution with remedial measures 

and issues related to environment 

CO4: Practice the disaster management in prevention of loss of life and property 

CO5: Practice the use of IT & related technology to conserve environment & human health 

UNIT – I 

Introduction to Environmental studies and Natural resources: Definition, scope, 

importance and multidisciplinary nature of Environmental studies.  Need for public awareness. 

Energy resources-Growing energy needs, non-renewable and renewable energy resources: 

Hydroelectric, solar, wind and nuclear energy resources. Water resources-Use and over 

exploitation of surface and ground water. Dams and their effects on forest and tribal people. 

Forest resources- uses of forest, deforestation causes and effects. Food resources- changes 

caused by agriculture and over grazing. Modern agriculture and its effects. Role of individual in 

conservation of natural resources. 

UNIT – II 

Concepts of ecosystem: Structure and function of an ecosystem. Energy flow in an ecosystem 

(single channel energy flow model). Ecological succession. Food chains, food webs and 

ecological pyramids. Introduction, types, characteristic features and functions of grasslands, 

desert, pond and ocean ecosystems. 

UNIT – III 

Biodiversity and its conservation: Definition, levels of biodiversity. Values of biodiversity- 

consumptive, productive, social, ethical and ecological services. Hot spots of biodiversity. Bio-

geographical classification of India. Endangered and endemic species of India. Threats to 

biodiversity-Habitat loss, poaching of wild life and man-wild life conflict. Conservation 

strategies- In situ and ex situ conservation. 

UNIT – IV 

Environmental pollution: Definition, causes, effects and control measures of air, soil, water 

and noise pollution. Disaster management- Floods, Earth quake, cyclone and landslides. 

Global warming, acid rains, ozone layer depletion. Waste management-Municipal solid waste. 



Role of an individual in prevention of pollution. 

UNIT – V 

Social issues and the environment: Consumerism and waste products. From unsustainable 

development to sustainable development. Salient features of Air Act, water Act and Forest 

conservation Act. Process involved in the enforcement of environmental legislation. Role of 

Information Technology in environment and human health.  

Text Books: 

1. C.P. Kaushik and Anubha Kaushik,  Environmental Studies, New Age International(p) Ltd., 

New Delhi 

2. R. Rajagopalan, Environmental Studies, Oxford University press, Chennai 

3. Y. Anjaneyulu, Introduction to Environmental sciences, BS Publications, Hyderabad 

Reference Books: 

1. Benny Joseph. Environmental Studies , Tata McGraw Hill, New Delhi 

2. Barucha Erach, Environmental studies, Universities press 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ELECTRICAL & ELECTRONICS ENGINEERING LAB (EEE (P)) 

III Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

EE216 
L T P C 

Continuous 
Internal 

Assessment 

End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the working principles of generator, motor, transformer and alternator 

CO2: Analyze the performance of DC and AC electric machines by conducting suitable tests 

CO3: Verify the characteristics of pn junction diode, zener diode and BJT 

CO4: Understand the operation and applications of CRO 

CO5: Verify the operation of logic gates 

LIST OF EXPERIMENTS 

1. Swinburne’s test 

2. Brake test on D.C. Shunt Motor 

3. OCC of D.C. Shunt Generator 

4. O.C and S.C tests on single – phase transformer 

5. Brake test on 3 – phase squirrel – cage induction motor 

6. Determination of voltage regulation of 3 – phase alternator by synchronous impedance 

method 

7. Study of CRO 

8. Verification of Logic Gates and half adder 

9. V-I characteristics of  PN Diode and Zener diode 

10. Performance factors of Half Wave rectifier and full wave Rectifier 

11. Input and output characteristics of BJT in CE Configuration 

12. Frequency response of CE Amplifier 

Note: Student has to perform at least 10 experiments from the above list 

 

 

 

 

 

 

 

 

 

 

 

 



METALLURGY AND WELDING LAB (MTW(P)) 

III Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME206 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: 
Prepare the specimen and recognize the micro structures of metals and alloys using 

metallurgical microscope 

CO2: Conduct the Jominy –end quench test for determination of hardenability of metal 

CO3: 
Measure GFN, permeability, clay content, moisture content, shear and compressive 

strength of the moulding sand 

CO4: Prepare welded joints using Metal Arc, MIG and TIG welding process 

LIST OF EXPERIMENTS 

1. Specimen preparation 

2. Study of Metallurgical microscope and study of some structures of ferrous and non-

ferrous specimens 

3. Experiment to find GFN on Sieve Shaker 

4. Experiment to find percentage of clay and percentage of moisture in the moulding sand 

5. Permeability test on moulding sand 

6. Shear test & Compression test on sand mould 

7. Determining hardness of material after various heat treatment processes 

8. Determining hardenability using Jominy end Quench Apparatus 

9. Experiment on Arc welding, Arc cutting and Fire cracker welding 

10. MIG welding and Testing of weld cracks by die penetrant test 

11. Joining of thin sheet metals by Spot welding 

12. Joining thin metal plates by Gas Welding 

13. Making of pet bottle and cap using Blow moulding and Injection moulding 

Note: Student has to perform at least 10 experiments from the above list 

 

 

 

 

 

 

 

 

 



SOFT SKILLS LAB (SSP) 

III/IV Semester:  Common for all Branches Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

HU204 
L T P C Continuous Internal 

Assessment TOTAL 

0 0 2 1 100 100 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Communicate effectively and enhance their interpersonal relationship building skills with 

renewed self confidence 

CO2: Work together in teams and accomplish objectives in a cordial atmosphere 

CO3: Face interviews, GDs and give presentations 

CO4: Understand and develop the etiquette necessary to present themselves in a professional 

setting 

CO5: Learn the Principles of Personal effectiveness 

LIST OF EXPERIMENTS 

1. Ice breaking Activities, Principles of Time and Stress Management 

2. Art of speaking -1  (Prepared) 

3. Art of speaking -2 (Extempore) 

4. Art of writing - Essay / Picture / Story 

5. Business etiquette - Telephone and email 

6. Presentation Skills - Power point making 

7. Group Discussion – Objectives and Skills tested in a GD, types of GD, Dos and don'ts 

8. Group Discussion - Practice 

9. Team work - Drama / Skit / Role play 

10. Paper / Poster Presentation 

11. Problem Solving by lateral thinking puzzles 

12. Know your General Awareness / Knowledge - Quiz 

13. Principles of Personal excellence 

 

Reference Books: 

1. Stephen R. Covey, “The Seven Habits of Highly Effective People”, Pocket Books Publishers, 

London 

2. Priyadarshani Patnaik, “Group Discussion and Interview Skills with VCD”, Foundation 

Books 

3. Sangeeta Sharma & Binod Mishra, “Communication Skills for Engineers and Scientists”, 

PHI Learning Private Limited 

4. Shiv Khera, “You Can Win”, MacMillan India Publishers, New Delhi 

5. Campus Connect Portals - TCS - https://campuscommune.tcs.com; Infosys - 

http://campusconnect.infosys.com/ 

 

 

 



 

 

Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017 – 18) 
 

IV Semester  Scheme – 2017 

S
.N

o
 

Subject Code 

C
r
e
d
it

s
 

Scheme of 
Instruction 

periods / week 
Duration 

of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assessm

ent 
Total 

I Theory 

1.  Mechanics of Solids ME207 3 2 1 - 3 60 40 100 

2.  Engineering Metrology ME208 3 3 - - 3 60 40 100 

3.  
Production Economics & 
Financial Management 

ME209 3 3 - - 3 60 40 100 

4.  Applied Thermodynamics ME210 3 2 1 - 3 60 40 100 

5.  Manufacturing Technology ME211 3 3 - - 3 60 40 100 

6.  Kinematics of Machines ME212 3 2 1 - 3 60 40 100 

II Practical 

7.  
Mechanics  of Solids  and  
Fluids Lab 
 

CE216 1 - - 2 3 50 50 100 

8.  Machine Tools lab ME213 1 - - 2 3 50 50 100 

9.  
Computer Aided Drafting  
Lab 

ME214 1 - - 2 3 50 50 100 

10.  
Advanced Communication  
skills  lab 

HU203 1 - - 2 - - 100 100 

Total  22 15 3 8 - 510 490 1000 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MECHANICS OF SOLIDS (MS) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME207 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 

Construct shear force and bending moment diagrams for simply supported beam, 

cantilever beam and overhanging beam under point load, uniformly distributed and 

uniformly varying load 

CO2: Calculate the bending stress and shear stresses in a beam 

CO3: 

Compute the shear stress and twist of a shaft under torsional loading and principal 

stresses under combined loading using analytical and graphical (Mohr’s circle) 

method 

CO4: 

Calculate deflection for simply supported beam, cantilever beam and overhanging 

beam under point load, Uniformly distributed and uniformly varying loads using 

Macaulay’s method and double integration method 

CO5: 

Determine stresses in thin cylinders, thick cylinders, compound cylinders, buckling 

load for a column, core of rectangular and circular section, stress distribution due to 

combined bending and axial loads 

UNIT – I 

Bending Moment and Shear Force:  Types of determinate beams, loads, bending moment and 

shear force and their relation with load. Cantilever and simply supported beams with and 

without overhangs for all types of loads, shear force and bending moment diagram 

UNIT – II 

Bending and Shear Stresses :Theory of simple bending, distribution of flexural stresses and 

shear stresses 

UNIT – III 

Torsion:   Theory of pure torsion in solid and hollow circular shafts, transmission of power, 

Analysis of members subjected to combined torsion and bending 

Principal Stresses: Principal planes and Principal stresses, Mohr’s circle of stress 

UNIT – IV 

Deflection: Relationship between curvature, slope and deflection. Slope and deflection of 

cantilever and simply supported beams by successive integration method & Macaulay’s 

method 

 

 



UNIT – V 

Cylindrical  Pressure  Vessels  :  Thin  cylinders  subjected  to  internal fluid pressure, thick 

cylinders under internal and external pressures, compound thick cylinders, shrink fit 

Columns: Slenderness ratio, Axially loaded columns, Euler’s theory, Various end conditions, 

Rankine’s theory. 

Combined Direct and Bending Stresses:  Core of section- circular and rectangular sections 

(solid and hollow), stress distribution due to combined bending and axial loads 

Text Books: 

1. B.C. Punmia, Ashok. K. Jain and Arun. K. Jain, “Mechanics of Materials”, Lakshmi 

Publishers, New Delhi 

2. S.S. Rattan, Strength of materials, Tata Mc Graw Hill Publishing Company Ltd., New Delhi 

3. S.S. Bhavikatti , Strength of materials, Third Edition, Vikas Publishing House Pvt. Ltd., New 

Delhi 

4. R.Subramanian, Strength of Materials, Oxford University press, New Delhi 

Reference Books: 

1. Sadhu Singh, Strength of Materials, Khanna Publishers, New Delhi 

2. Timoshenko and Young, Elements of Strength of Materials, CBS Publications, New Delhi 

3. P.N. Singh and P.K. Jha, Elementary Mechanics of Solids, Wiley Easten Publication, New 

Delhi 

 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENGINEERING METROLOGY (EMT) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME208 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: 
Understand the Line, End, Wave Length standards, Principles of Limits, Fits, Gauges 

and design the limit gauges 

CO2: Identify the methods and devices for linear and angular measurement 

CO3: 

Understand the Terminology of Screw threads, gears and measurement of Minor, 

major, Effective diameters, tooth thickness, pitch, profile, and test gear using 

Parkinson gear tester 

CO4: 
Understand the terminology of Surface Roughness, working of Tomlinson surface 

meter, Taylor – Hobson – Talysurf and Interferometry 

CO5: 
Identify the alignment tests to be conducted on lathe and understand the working of 

Coordinate Measuring Machines and Nano-metrology 

UNIT – I 

Standards of Measurements: Line standards, End standards and Wavelength standards 

Limits, Fits and Gauges: Tolerances, limits and Fits, Basic types fits, Interchangeable and 

Selective assemblies, Systems of limits and fits as exemplified in British, International and 

Indian standards for Plain work, Limit gauging –Plug, ring and snap gauges, Taylor’s principle of 

limit gauges. Problems on limits, fits and design of GO and NOGO gauges 

UNIT – II 

Precision Measurement: Construction and typical uses of Dial indicators, Comparators – 

Mikrocator comparator, Sigma comparator, optical comparator, Electrical comparator, Solex 

pneumatic comparator and Tool Makers microscope and its applications 

Angular Measurement: Bevel protractor, Clinometer, angle dekkor, Sine bar, Spirit level, Auto 

collimator, Applications of Slip gauges, rollers and balls in testing of tapers 

UNIT – III 

Screw Thread Measurement: Terminology of screw threads, effect of pitch errors and angle 

errors, concept of virtual effective diameter, Measurement of major, minor and effective 

diameter 

Measurement of Gears: Terminology of gear tooth, tooth to tooth pitch measurement, profile 

checking, tooth thickness measurement and Parkinson gear tester 

 

 



UNIT – IV 

Measurement of Surface Finish: Significance of surface finish, order of geometrical errors 

occurring during machining, magnitude, sample length, methods of measuring surface finish-

stylus probe instruments, Tomlinson surface meter and Taylor – Hobson Talysurf 

Interferometry: Interference of light, optical flat and its uses, Michelson interferometer, NPL 

flatness interferometer, NPL gauge interferometer 

UNIT – V 

Alignment Tests on Lathe: Levelling of the machine, True running of locating cylinder of main 

spindle, True running of headstock center, Parallelism of the main spindle to saddle movement, 

True running of taper socket in main spindle, Parallelism of tail stock guide ways with the 

movement of carriage, Parallelism of tailstock sleeve taper socket to saddle movement, 

Alignment of both the centers in vertical plane, Axial slip of lead screw 

Coordinate Measuring Machines:  CMM construction, Possible sources of error in CMM, 

Accuracy specifications of coordinate measuring machines, Advantages of CMM 

Text Books: 

1. R.K. Jain, Engineering Metrology, Khanna Publishers, New Delhi 

Reference Books: 

1. ASME, Hand Book of Industrial Metrology, PHI Publication, New Delhi 

2. P.C. Sharma, A textbook of Production Engineering, S. Chand Publishers, New Delhi 

 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRODUCTION ECONOMICS AND FINANCIAL MANAGEMENT (PEFM) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME209 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the Economic Theories and their application for Managerial Decisions 

CO2: Understand elements of costs and depreciation used in industry practices to 

manufacture the product 

CO3: Understand the tools of financial analysis and management 

CO4: Apply financial management skills for making financial decisions in practical 

business Situations 

CO5: Understand the capital budgeting and evaluation techniques 

UNIT – I 

Introduction  to  Economics  :  Definition, Demand analysis, Types of demand, Factors 

determining demand, law of demand- Assumptions & exceptions, law of diminishing marginal 

utility, Elasticity of demand, Factors governing elasticity of demand 

UNIT – II 

Elements of Cost:   Elements of cost - Material cost, Labour cost, Overheads (Factory 

overheads, Administrative overheads, Selling and distribution overheads), Methods of 

allocation of overheads 

Depreciation: Definition, Causes of depreciation, Methods of calculating depreciation -Straight 

line method of depreciation, Diminishing balance method of depreciation, Sinking fund method 

of depreciation, Annuity charging method 

UNIT – III 

Accountancy: Introduction, Double entry Book keeping, preparation of Journal, Ledger, Trail 

balance 

Accountancy, Final Accounts: Preparation of Trading, Profit & loss account, Balance sheet 

with simple adjustments pertaining to closing stock, depreciation, income & expenses 

UNIT – IV 

Financial Management : Objectives, functions, time value of money, Present value of - single 

cash flow, multiple cash flows and Annuity, Future value of - single cash flow, multiple cash 

flows and  Annuity 

Financial Statement Analysis: Ratio analysis, Liquidity ratios (current ratio, & quick ratio), 

Activity ratios (Inventory turnover ratio, Debtors turnover ratio), Capital structure ratios (Dept-

Equity ratio, Interest coverage ratio) & Profitability ratios (Gross profit ratio, Net profit ratio, 

Operating ratio, P/E ratio & EPS) 



UNIT – V 

Capital budgeting : Capital budgeting & its significance, capital budgeting evaluation 

techniques-  Payback period method, Accounting rate of return (ARR) method, Net present 

value (NPV) method, Profitability index method, Internal Rate of Return (IRR) method- (Simple 

problems) 

Text Books: 

1. K.K. Dewatt, Modern Economic Theory, Shyamlal Charitable Trust, New Delhi 

2. Prasanna Chandra, Fundamentals of Financial Management, TMH Publishers, New Delhi 

3. S.P. Jain and K.L. Narang, Financial Accounting, Kalyani Publications, Ludhiana 

4. Banga and Sharma, Mechanical Estimation and Costing, Khanna Publishers, New Delhi 

Reference Books: 

1. M.Y Khan and P.K Jain, Financial Management, TMH Publishers, New Delhi 

 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPLIED THERMODYNAMICS (ATD) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME210 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the theory of  power cycles and their applications 

CO2: Analyze energy conversion in I C Engines and Reciprocating compressors 

CO3: Understand flow through steam nozzles 

CO4: Solve the problems on impulse and reaction turbines using velocity triangles 

CO5: Understand Vapour compression refrigeration cycle and psychometric properties 

UNIT – I 

Air Standard Cycles: Stirling cycle, Ericsson cycle, Brayton cycle. Analysis of Otto, Diesel and 

Dual cycles, Comparison of Otto, Diesel and Dual cycles 

Vapour Power Cycles: Rankine cycle, Comparison of Rankine and Carnot cycles, Modified 

Rankine cycle, Methods of increasing the efficiency of Rankine cycle: Reheat and Regenerative 

Rankine cycles 

UNIT – II 

Basics of I.C. Engines: Engine components, Working principle of engines- two stroke and four 

stroke engines, SI and CI Engines. First law analysis of engine cycle 

Reciprocating Compressors: Mechanical details and working principle of a single stage 

reciprocating compressor, equation for work; efficiencies, two-stage compression, and effect of 

inter cooling, condition for minimum work 

UNIT – III 

Steam Nozzles: Isentropic flow through Nozzles, Velocity and Discharge of steam through 

Nozzle, Condition for maximum discharge through Nozzle, Critical pressure ratio, Effect of 

friction in Nozzle, Efficiency of Nozzle 

UNIT – IV 

Basics of Steam Turbines: Impulse type- Principle of operation of impulse turbine, De-laval 

Turbine – its features, compounding of impulse turbine, Velocity diagram for single stage 

impulse turbines, Effect of friction, power developed, axial thrust, diagram efficiency, condition 

for maximum efficiency. Reaction Type- Principle of operation, Velocity diagram, Degree of 

reaction, Parson’s reaction turbine – its features, Comparison of reaction and impulse turbines 

UNIT – V 

Refrigeration Cycles: Reversed Carnot cycle, Vapour compression refrigeration cycle, 

Performance of a vapour compression plant, P-H and T-S diagrams, simple vapour absorption 



refrigeration cycle 

Psychrometry: Properties of atmospheric air, Psychometric chart, Psychometric processes, 

Simple air flow diagram for an Air-Conditioning system (Theoretical concepts only) 

Text Books: 

1. Rajput, R. K., Thermal Engineering, Lakshmi Publications, New Delhi. 

2. Nag, P. K., Engineering Thermodynamics, TMH Publishers, New Delhi 

3. Ganeshan, V., Internal Combustion Engines, TMH Publishers, New Delhi 

4. Arora, S. C., and Domkundwar, S, Refrigeration and Air-conditioning, Dhanpat Rai  and 

Sons Publications, New Delhi 

5. Rajput, R.K., Applied Thermodynamics, Lakshmi Publications, New Delhi. 

Reference Books: 

1. Ballaney, P. L. Thermal Engineering, Khanna Publishers, New Delhi 

2. Mahesh. M. Rathore, Thermal Engineering, McGraw Hill Pubishers, New Delhi 

3. Arora, C. P, Refrigeration and Air Conditioning, TMH Publishers, New Delhi 

4. Vasandhani, V. P. and Kumar, D. S. Heat Engineering, Metropolitan Books, New Delhi 

5. Gupta, S. C, Thermal Engineering, Pearson Education, New Delhi 

 

Data Hand Book: 

Sreenivasa Reddy, B. and Hemachandra Reddy, K, Thermal Data Handbook, IK International 

Publishers, Bangalore 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying  2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 



MANUFACTURING TECHNOLOGY (MFT) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME211 Core 
L T P C 

Continuous  
Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: 
Understand the concept of metal cutting and the forces in chip formation, construction 

and operations performed on Lathe machines 

CO2: Understand the construction and operations performed on Drilling and Boring machines 

CO3: 
Understand the construction and operations performed on machine tools including 

Shaper, Planner and Slotter machine 

CO4: 
Understand the construction and operations performed on Milling machine and solve the 

problems on indexing 

CO5: 

Understand the construction and operations performed on Grinding, Honing, Lapping 

and the working of modern machining process including Electrical Discharge Machining 

(EDM), Electro Chemical Machining (ECM), Laser Beam Machining (LBM), Electron Beam 

Machining (EBM), Plasma Arc Machining (PAM), Ultrasonic Machining (USM) and 

Abrasive Jet Machining (AJM) 

UNIT – I 

Introduction to Machining : Classification  of  metal cutting operations, Nomenclature of 

Single point cutting tool, mechanics of metal cutting, mechanism of chip formation, types of 

chips, oblique and orthogonal cutting -  Merchant’s Theory of metal cutting, Merchant’s circle 

diagram for forces. Simple problems on Force calculations. 

Lathe : Introduction, types of lathes, size of lathe, parts of a lathe, Lathe accessories and  

Lathe attachments, lathe operations 

UNIT – II 

Drilling : Introduction, Types of Drilling machines, upright drilling machine parts, radial drilling 

machine parts, drilling machine operations. 

Boring: Introduction, Types of Boring machines, Principal parts of Horizontal boring machine, 

vertical boring machine  and Jig boring  machine   

UNIT – III 

Shaper, Planner, Slotter : Introduction, Types of shapers, principal parts of a shaper, shaper 

size, shaper mechanisms, Crank and slotted link mechanism, Whitworth quick return 

mechanism, Hydraulic shaper mechanism, Shaper Operations. Introduction to planner, types 

of planning machines, parts of a planning machine, table drive mechanism, open and cross 

belt drive. Planer operations. Introduction to Slotter, Slotter size, parts of a Slotting machine. 

Slotter operations 

 



UNIT – IV 

Milling Machines : Introduction, Types of Milling machines, principal parts of a milling 

machine, milling machine operations (Plain milling, face milling, side milling, straddle milling, 

angular milling, gang milling, form milling, profile milling, end milling, milling keyways, 

grooves and slots and gear cutting). Dividing heads – Plain or Simple dividing head, Universal 

dividing head. Indexing methods, Direct or Rapid indexing, Plain or simple indexing, 

Compound indexing, Differential indexing 

UNIT – V 

Grinding and surface finishing Machines: Introduction,  Kinds of Grinding, Types of 

Grinding machines, Grinding wheel specifications, Glazing and loading in wheels, Dressing 

and  trueing of grinding wheels. Honing, Honing machines, Lapping ,Lapping machines and 

super finishing 

Unconventional  Manufacturing  Methods  :  Electrical  Discharge Machining  (EDM),  

Electro  Chemical  Machining  (ECM), Laser  Beam Machining  (LBM),  Electron  Beam  

Machining  (EBM),  Plasma  Arc  Machining  (PAM) , Ultrasonic Machining  (USM),  and  

Abrasive  Jet Machining (AJM) 

Text Books: 

1. S.K.  Hajra Choudhury  &  A.K.  Hajra  Choudhury, Nirjhar Roy,  Work shop technology 

Volume II, Media Promoters  & Publishers, New Delhi 

2. P. C. Sharma,  Production Technology, S. Chand Publishers, New Delhi 

3. B.S.Raghuvanshi, Workshop technology, Volume - 2, Dhanpat Rai & Co 

Reference Books: 

1. R.K.Jain , Production Technology, Khanna Publishers, New Delhi 

2. Amitabha Ghose and Asok Kumar Malik, Manufacturing Science, EWP Publishers, New 

Delhi. 

3. P.N. Rao,  Manufacturing Technology,  Metal cutting and Machine tools ,  TMH  Publishers, 

New Delhi 

 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 



 

KINEMATICS OF MACHINES (KOM) 

IV Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME212 Core 
L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Understand four bar mechanism, single slider crank mechanism, double slider crank 

mechanism and their inversions, principles of steering gear mechanisms and Hooke’s 

joint 

CO2: 

Determine Velocity and acceleration of points in - four bar mechanism, single slider 

crank mechanism and quick return motion mechanism, by drawing velocity and 

acceleration diagrams 

CO3: Solve problems on gears and gear trains 

CO4: 
Understand working of brakes, clutches and absorption and transmission 

dynamometers 

CO5: 
Understand the working principle of watt, porter, proell and hartnell governors and to 

solve their related problems 

UNIT – I 

Definitions And Basic Concepts : Introduction, planar mechanisms, link  or  element, types  

of  links,  kinematic  pair, types  of  kinematic pairs,  kinematic  chain,  mechanism,  machine,  

degrees  of  freedom  or mobility, inversion of mechanism 

Mechanisms With Lower Pairs: Quadric  cycle  chain  and its inversions,  single  and  double 

slider  crank  chain and its inversions, applications,  quick  return motion mechanisms , 

Hooke’s joint, double hook’s joint.  Davis and Ackermann steering gear mechanisms 

UNIT – II 

Velocity Analysis : Absolute and Relative Motions, motion of a link, velocity of rubbing, 

velocity diagrams for four bar mechanism, single slider mechanism and quick return motion 

mechanisms, Instantaneous Center, Kennedy’s theorem, Instantaneous center four bar and 

single slider mechanisms 

Acceleration Analysis: Acceleration diagrams for four bar and single slider mechanism, 

Coriolis component of acceleration, acceleration diagrams for crank and slotted lever 

mechanism 

UNIT – III 

Gears: Classification of Gears, gear terminology, law of gearing, velocity of sliding, path of 

contact, arc of contact, number of pairs of teeth in contact, forms of teeth. Interference in 

involute gears, minimum number of teeth, interference between rack and pinion 

Gear Trains: Simple gear train, compound gear train, reverted gear train, planetary or 

epicyclic gear train, velocity ratio of epicyclic gear train (tabular method) , torques in epicyclic 



trains. Simple problems on gear trains 

UNIT – IV 

Clutches: Cone clutch, single and multiple plate clutches 

Brakes and Dynamometers: Simple block brake, band brake, Internal expanding shoe brake, 

Dynamometers- absorption and transmission types, general description and method of 

operation 

UNIT – V 

Governors: Types of Governors, Watt governor, Porter governor, Proell governor, Hartnell 

governor, sensitiveness of a governor, hunting, isochronism, stability, effort of a governor, power 

of a governor, controlling force 

Text Books: 

1. S. S. Rattan, Theory of Machines, TMH Publishers, New Delhi 

2. Sadhu Singh, Theory of Machines, Pearson Education, New Delhi 

3. C.S. Sharma and K. Purohit, “Theory of Mechanisms and Machines”, PHI publishers, New 

Delhi 

Reference Books: 

1. Ballaney, Theory of Machines, Khanna Publishers, New Delhi 

2. Thomas Bevan, Theory of Machines, CBS Publishers, New Delhi 

3. J.S. Rao and R.V. Dukkipati , Mechanisms and Machine Theory, NAI Publishers, New 

Delhi 

4. J.E. Shigley, Theory of Machines and Mechanisms, McGraw Hill Publishers, New York 

 

Question Paper Pattern 

Sessional Exam: The question paper for sessional examination is for 30 marks, covering half of 

the syllabus for first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam: Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each carrying 2 marks (Total 10 marks), covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. Each of 

these questions is from each unit and may contain sub-questions; i.e there will be two 

questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 



MECHANICS OF SOLIDS AND FLUIDS LAB (MSF(P)) 

IV Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

CE216 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand working of centrifugal pumps, submersible pump and reciprocating pump 

CO2: Understand various flow meters and the concept of fluid mechanics 

CO3: Understand procedures for conducting tensile, torsion tests on mild steel specimens 

CO4: 
Determine the Young's modulus using deflection test on beams and tensile test on 

rods, tension and compression test on springs,  and impact tests on steel 

LIST OF EXPERIMENTS 

1.  a. Determination of coefficients of discharge, velocity and contraction for a small orifice 

by Constant head method 

b. Determination of coefficient of discharge for an external mouthpiece by Constant 

head method 

c.  2. Determination of friction factor for a given pipe line 

3.  
a. Calibration of Venturimeter 

b. Calibration of Orificemeter 

4. Performance test on single stage centrifugal pump 

5. Performance test on submersible pump 

6. Performance test on Reciprocating pump 

7. To study the stress-strain characteristics of Mild steel rod using Universal Testing Machine 

8. To find  the modulus of elasticity of given material by measuring  deflection in simply   

supported  beam 

9. To find the modulus of rigidity of given material using Torsion Testing Machine 

10.  To find the modulus of rigidity of given material using Spring Testing Machine 

11.  To find modulus of elasticity by conducting flexural test on carriage spring 

12.  
a. To find Rock well hardness number of given material 

b. To find impact strength (Izod & Charpy) using impact testing machine 

Note: Student has to perform at least 10 experiments from the above list 

 

 

 

 

 



MACHINE TOOLS LAB (MT(P)) 

IV Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME213 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: 
Perform taper turning, step turning, eccentric turning and thread cutting on 

cylindrical work piece using lathe machine 

CO2: 
Perform drilling, shaping, milling and slotting operations on work piece using relevant 

machine tools 

CO3: Prepare single point cutting tools using Tool and cutter grinder 

CO4: Prepare pattern for casting 

LIST OF EXPERIMENTS 

1. Step turning on Lathe 

2. Taper turning by compound swivel method 

3. Eccentric turning on Lathe 

4. Right hand thread cutting and Left hand thread cutting on Lathe 

5. Making of a Single point cutting tool by formed grinding wheel on tool cutter grinder 

6. Drilling, reaming, tapping and counter sinking 

7. Pattern making 

8. V – groove cutting on shaper 

9. Key way cutting on slotting machine and Spur gear cutting on milling machine 

10.  Wood turning 

11.   Alignment Tests on Lathe Machine 

12.   Alignment Tests on Radial Drilling Machine 

Note: Student has to perform at least 10 experiments from the above list 

 

 

 

 

 

 

 

 

 

 

 

 

 



COMPUTER AIDED DRAFTING LAB (CAD(P)) 

IV Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME214 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand various AutoCAD features 

CO2: Draw 2D models using AutoCAD 

CO3: Draw 3D components using AutoCAD 

LIST OF EXPERIMENTS 

1. Introduction to CAD software 

2. Exercise on usage of   Auto CAD 2D  drawing commands 

3. Exercise on usage of   Auto CAD 2D  editing commands 

4. Exercise on usage of   Auto CAD 2D  dimension commands 

5. Exercises on Auto CAD 2D  drawings -I 

6. Exercises on Auto CAD 2D  drawings - II 

7. Introduction to 3D Modeling using AutoCAD Software 

8. Modeling of Component in 3D – V block 

9. Modeling of Component in 3D – Open Bearing 

10.  Modeling of Component in 3D – Angular block 

11.  Modeling of Component in 3D – Dovetail Guide 

12.   Modeling of Component in 3D – Dovetail Bracket 

13.   Modeling of Component in 3D – Dovetail stop 

Note: Student has to perform at least 10 experiments from the above list 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ADVANCED COMMUNICATION SKILLS LAB (ACSP) 

III / IV Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

HU203 
L T P C Continuous Internal 

Assessment TOTAL 

0 0 2 1 100 100 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Speak in English confidently, fluently and effectively 

CO2: Exhibit team playing and leadership skills 

CO3: Give Presentations effectively 

CO4: Comprehend the Verbal and Non-verbal texts 

CO5: Prepare Resume, Company profiles and Project presentations 

CO6: Enhance possibilities of Job prospects 

LIST OF EXPERIMENTS 

Focus in the lab is more on fluency than on accuracy 

1. Ice breaking Activities 

2. JAM 

3. Listening Comprehension – Practice tests 

4. Oral Presentation 

5. Presentation Strategies 

6. Group Discussion – Team Playing, Leadership Skills 

7. Debate 

8. PPT’s – Principles and Formats 

9. Information Transfer – Verbal to Non-verbal and Vice-Versa 

10.  Resume Preparation 

11.  Company Profiling 

12. Interview Skills – a) Telephonic Interview 

                                 b) Personal Interview 

13.  Project Presentation 

 

Reference Books: 

1. Communication Skills, Sanjay Kumar and PushpaLata, Oxford University Press.  

2. English Language Laboratories, A Comprehensive Manual, Nira Konar, PHI. 

3. Technical Communication, 3 E, Raman and Sharma, Oxford University Press. 

4. Personality Development and Soft Skills, Barun k. Mitra, Oxford University Press. 

 

 

 

 

 



 

 

Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017 – 18) 
 

V Semester  Scheme – 2017 

S
.N

o
 

Subject Code 

C
r
e
d
it

s
 

Scheme of 
Instruction 

periods / week 
Duration of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assessm

ent 
Total 

I Theory 

1.  
Industrial Engineering 
& Management 

ME301 3 3 - - 3 60 40 100 

2.  
Instrumentation and 
Control Systems 

ME302 3 3 - - 3 60 40 100 

3.  Dynamics of Machines ME303 3 2 1 - 3 60 40 100 

4.  
Design of Machine 
Members – I 

ME304 3 2 1 - 3 60 40 100 

5.  Professional Elective – I  3 3 - - 3 60 40 100 

6.  Open Elective - I  3 3 - - 3 60 40 100 

II Practical 

7.  
Geometric Modelling 
Lab 

ME305 1 - - 2 3 50 50 100 

8.  
Thermal Engineering 
Lab 

ME306 1 - - 2 3 50 50 100 

9.  Mini Project ME307 2 - - 4 - - 100 100 

Total  22 16 2 8 - 460 440 900 
 

Professional Elective – I (PE-I) 

S.No Name of the Course 

1.  IC Engines & Gas Turbines 

2.  Power Plant Engineering 

3.  Introduction to Aeronautical Engineering 

 

Open Elective – I (OE-I) 

S.No Name of the Course Offered by Dept 

1.  Artificial Intelligence & Expert Systems CSE 

2.  Introduction to Information Systems CSE 

3.  Web Development Programme CSE 

4.  Introduction to Cyber Security CSE 

5.  Internet of Things ECE 

6.  Nano Technology ECE 

7.  Remote Sensing & GIS CE 

8.  Optimization Techniques ME 

9.  Renewable Energy EEE 

10.  Introduction to JAVA CSE 

 

 



INDUSTRIAL ENGINEERING & MANAGEMENT (IEM) 

V Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME301 Core 
L T P C 

Continuous  

Internal 

Assessment End Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the industrial engineering concepts  to make value-based decisions and 

learn Industrial acts 

CO2: Understand how to locate plant, draw plant layouts and material handling 

CO3: Apply the method study and work measurement techniques 

CO4: Apply project management technique 

CO5: Understand the concepts of reliability, reliability systems and maintenance 

UNIT – I 

Management: Introduction to Management, Scientific Management, Decision Making Process. 

Personnel Management: Functions of personnel management, Types of training, Job evaluation 

and Merit rating,  

Industrial Acts: Industrial safety, Accidents prevention and control, Factories act, Workmen 

compensation act, Industrial disputes act 

UNIT – II 

Plant Location: Factors affecting plant location, Comparison between urban and rural location, 

Breakeven analysis- Mathematical method, Graphical Method. 

Plant Layout: Introduction, Types of layouts, merits and demerits, Factors governing the design 

of layout, Muther’s principles of plant layout. principles of materials handling, types of material 

handling equipment 

UNIT – III 

Work Study: Introduction to method study, Steps in method study, Recording techniques- Flow 

process chart, String diagram; Therbligs, Principles of motion economy. 

Work Measurement: Stop watch time study, Standard time calculation. Work sampling- 

procedure, applications, Wages and incentives, types of incentive plans 

UNIT – IV 

Project management: Introduction, Rules for drawing network diagram, Project Evaluation & 

Review Technique (PERT), Event time computations-Earliest expected time and latest allowable 

time, Slack, Critical Path, Critical Path Method (CPM), Activity time estimates (EST,EFT,LST,LFT) 

and determination of Total Float, Free Float, Independent float, crashing of network 

 

 



UNIT – V 

Reliability and Maintenance: Reliability, exponential distribution of failure and repair times 

determination of MTBF and MTTR, reliability models; determination of system reliability, 

Availability and Maintainability, Types of plant maintenance-preventive and breakdown 

maintenance 

Text Books: 

1. M. Mahajan, Industrial Engineering and production management, Dhanpat rai & sons, New 

Delhi 

2. S.K. Sharma and Savita Sarma, Industrial Engineering and organization management, SK 

Kataria & Sons, New Delhi 

3. E. Bala Gurusamy, Reliability Engineering, Tata McGraw Hill 

Reference Books: 

1. Banga & Sharma, Industrial Engineering and Management, Khanna Publishers, New Delhi 

2. ILO ,  Introduction  to  Work  Study,  Universal  Publications, Mumbai 

3. V.K. Kapoor, Operations Research, S. Chand Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 



INSTRUMENTATION & CONTROL SYSTEMS (INCS) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME302 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Understand the basic principles of measurement and mechanical, electrical 

measuring instruments 

CO2: 
Understand the working of measuring instruments for pressure, flow, and 

temperature 

CO3: 
Understand the working of measuring instruments for force, torque, acceleration and 

strain 

CO4: Understand the basic principle of mathematical models of control systems 

CO5: 
Solve the problems on performance of control systems using first and second order 

response, routh-hurwitz criterion 

UNIT – I 

Measurement and Instrumentation: Measurement, measurement methods, generalized 

measurement system and its functional elements, classification of instruments, error and its 

classification, static and dynamic characteristics 

Sensors and Transducers: Introduction, mechanical detector transducer elements, electrical 

transducers, transducers classification and description, transducer sensitivity, variable 

resistance transducers, variable inductance transducers, capacitive transducers, LVDT, piezo 

electric and photo electric transducers 

UNIT – II 

Measurement of Pressure, Flow and Temperature: Pressure measurement terms, 

measurements of low pressure gauges such as McLeod gauge, Thermal conductivity gauge, 

Ionization gauge, measurement of high pressure such as Bourdon gauge, Resistance gauge, 

CRO for varying pressure measurement. Classification of flow measurement techniques, 

special flow meters such as Turbine flow meter, Magnetic flow meter, Hot wire anemometer, 

Ultrasonic flow meter. Temperature measurement instruments, Thermocouples, Resistance 

thermometers and Thermistors, Radiation and Optical Pyrometers 

UNIT – III 

Measurement of Force, Torque, Acceleration: Basic force measurement methods such as 

elastic load cells, elastic strain gauge load cells, Hydraulic and Pneumatic load cells, Torque 

measurement, different types of torsion meters, Piezo electric accelerometer, Seismic 

accelerometer, Strain gauge accelerometer. 



Strain Gauges and Measurement: Strain measuring techniques, requirement of strain gauges, 

Resistance strain gauges, Strain gauges alloys and material, Bonded and Un bonded strain 

gauges, bonding techniques, temperature compensation in strain gauges 

UNIT – IV 

Control Systems, Mathematical Models and Transfer Function: Introduction, examples of 

control systems, classification of control systems, open loop and closed loop control systems, 

control system terminology, servomechanism. Physical system and mathematical models, 

mechanical systems, thermal systems, electrical systems, hydraulic and pneumatic systems, 

linear control system, transfer function, block diagram and its reduction process, signal flow 

graphs, Mason’s rule 

UNIT – V 

Performance of Control Systems: Standard test inputs, response of first order control 

systems, performance of second order control systems, properties of transient response, steady 

state error and error constants, Concept of stability, necessary conditions for stability, relative 

stability, Routh-Hurwitz stability criterion 

Text Books: 

1. Beckwith and Buck, Mechanical Measurements, Narosa Publication, New Delhi 

2. S. Ghosh, Control Systems – Theory & Applications, Pearson Education, New Delhi 

Reference Books: 

1. D.S. Kumar, Mechanical Measurements and Control, Metropolitan Books, New Delhi 

2. B. S. Manke, Linear Control Systems, Khanna Publishers, New Delhi 

3. Doeblin .E.O., Measurement Systems, TMH Publishers, New Delhi 

4. Nagarath and Gopal, Control System Engineering, Narosa Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 



DYNAMICS OF MACHINES (DOM) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME303 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Construct cam profile for knife edge, roller, flat faced follower with uniform velocity, 

Simple harmonic, uniform acceleration, uniform retardation and cycloid motion 

CO2: 
Solve problems on simple pendulum, compound pendulum, dynamically equivalent 

system, dynamic analysis of reciprocating engine 

CO3: 
Solve problems on reducing the fluctuation of speed with flywheel and study the effect 

of gyroscopic couple  

CO4: Understand the concept of balancing of rotating and reciprocating masses 

CO5: Solve problems on free, forced, undamped and damped vibrations 

UNIT – I 

Cams:  Types  of  cams,  types  of  followers,  terminology  of  cam  and follower, types of motion 

of the follower -    uniform  velocity, simple harmonic motion, uniform acceleration and  

retardation  and  cycloidal motion. Drawing of cam profile for knife edge, roller and flat faced 

reciprocating follower for the given motion. Cam profile with offset roller follower 

UNIT – II 

Inertia Force Analysis: D’Alembert’s Principle, simple and compound pendulum, equivalent 

dynamic system, correction couple, Klein’s construction for velocity and acceleration 

analysis, velocity and acceleration of piston, angular velocity and angular acceleration of 

connecting rod, piston effort, crank effort, turning moment on crank shaft, Inertia of a 

connecting rod 

UNIT – III 

Fly wheel: Function of fly wheel, co-efficient of fluctuation of energy and speed in flywheels, 

relation between   fluctuation   of   speed and energy, size of flywheel, flywheel in punching 

press 

Gyroscopic Effects: Introduction, Gyroscopic couple, effects of gyroscopic couple on an 

aeroplane, gyroscopic effects on a naval ship during steering, pitching and rolling, stability of 

four wheel automobile moving in a curved path, Stability of a two wheel vehicle taking a turn 

UNIT – IV 

Balancing of Rotating Masses: Static Balancing, dynamic balancing, balancing of several 

masses in different planes 

Balancing of Reciprocating Masses:  Balancing of reciprocating masses, partial balancing of 



locomotives, effects of partial balancing in locomotives, secondary balancing, balancing of 

inline engines and balancing of   V-engines 

UNIT – V 

Principles of Vibrations: Types of vibrations, free vibrations, frequency for free longitudinal, 

transverse vibrations, differential equation of S.H.M, energy method to find frequency of 

oscillations or time period, free oscillations of spring mass system, determination of 

equivalent spring stiffness, free damped vibrations, under damping, critical damping and 

over damping. Forced vibrations, Vibration isolation and Transmissibility 

Transverse Vibrations:  Dunkerley’s method and Rayleigh’s method for finding critical speed 

of the shaft.  

Torsional Vibrations: Free torsional vibrations of single rotor, two-rotor and three-rotor 

system, torsionally equivalent shaft and geared systems 

Text Books: 

1. S. S. Rattan, Theory of Machines, TMH Publishers, New Delhi 

2. Sadhu Singh, Theory of Machines, Pearson Education, New Delhi 

3. C.S. Sharma and K. Purohit, Theory of Mechanisms and Machines, PHI publishers, New 

Delhi 

4. R. K. Bansal and J. S. Brar, Theory of Machines, Laxmi Publications (P), Ltd., New Delhi 

Reference Books: 

1. Ballaney, Theory of Machines, Khanna Publishers, New Delhi 

2. Thomas Bevan, Theory of Machines, CBS Publishers, New Delhi 

3. J.S. Rao and R.V. Dukkipati , Mechanisms and Machine Theory, NAI Publishers, New Delhi 

4. J.E. Shigley, Theory of Machines and Mechanisms, McGraw Hill Publishers, New York 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 



DESIGN OF MACHINE MEMBERS - I (DMM 1) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME304 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Understand the fundamentals of machine design, factor of safety, Theories of failures, 

selection of material and impact loads 

CO2: Design the components subjected to static and fluctuating loads 

CO3: Design the bolted and riveted joints subjected to direct and eccentric loading 

CO4: Design the welded joints, keys, cotter and knuckle joints 

CO5: Understand the fundamentals of belt drives and design of belt drives 

UNIT – I 

Design Principles: The art and science of machine design, types of design methods, stages in 

machine design, selection of materials, types of loads and factor of safety. Maximum Principal 

stress theory, Maximum shear stress theory, Maximum principal strain theory, Maximum 

strain energy theory, Maximum distortion energy theory, impact loads 

UNIT – II 

Strength of Machine Elements: Stress concentration, theoretical stress concentration factor, 

fatigue stress concentration factor, design of fluctuating stresses, endurance limit, S-N curves, 

Goodman’s Line, Soderberg’s Line 

UNIT – III 

Bolted Joints: Bolted joints, stresses in bolts, bolts of uniform strength, bolted joints under 

eccentric loading  

Riveted Joints: Types of riveted joints, modes of failure, strength and efficiency of riveted 

joints, pitch of the rivets, design stresses, boiler joints, diamond joints, and riveted joints 

under eccentric loading 

UNIT – IV 

Welded Joints: Types of welded joints, strength of welds, Design of simple welded joints 

Keys, Cotters and Knuckle Joints: Types of Keys, stresses in Keys, design of rectangular, 

square and taper Keys, design of standard cotter and knuckle joints 

UNIT – V 

Belt Drives: Types of belt drives, angular velocity ratio of flat belts, effect of belt thickness on 

velocity ratio, effect of slip on velocity ratio, length of flat belts, angle of contact of open and 

cross belts, Law of belting, ratio of belt tensions, power transmitted by belt drive, effect of 

centrifugal tension on the power transmitted, initial tension in belts and its effect on 



maximum power transmission, Power transmitted by V-belt drive, Design of flat belt drive,  

V – Belt drive, design of CI pulleys. 

Text Books: 

1. R.K. Jain , Machine Design, Khanna Publishers, New Delhi  

2. V.B. Bhandari ,  Design  of  Machine  Elements ,  TMH Publishers, New Delhi 

Reference Books: 

1. Schaum’s series, Machine Design, TMH Publishers, New Delhi 

2. Sadhu Singh, Machine Design, Khanna Publishers, New Delhi 

3. Joseph E. Shigely, Mechanical Engineering Design, TMH Publishers, New Delhi 

4. M.F. Spotts, Design of Machine Elements, PHI Publishers, New Delhi 

5. Pandya and Shah , Machine Design, Charotar Publishers, Anand 

Data Hand Book: 

Mahadevan and Balaveera Reddy, Machine Design Data Hand Book, CBS Publishers, New 

Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GEOMETRIC MODELLING LAB  (GM(P)) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME305 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand features of CATIA and Creo software 

CO2: Model 3D components using CATIA 

CO3: Model 3D components using Creo 

CO4: Create assembly of machine components using Creo 

LIST OF EXPERIMENTS 

Part Modelling 

1. Modeling of Component in 3D – V block using CATIA 

2. Modeling of Component in 3D – Open Bearing using CATIA 

3. Modeling of Component in 3D – Angular block using CATIA 

4. Modeling of Component in 3D – V block using Creo Parametric 

5. Modeling of Component in 3D – Open Bearing using Creo Parametric 

6. Modeling of Component in 3D – Angular block using Creo Parametric 

7. Modeling of Component in 3D – Dovetail Guide using Creo Parametric 

8. Modeling of Component in 3D – Dovetail Bracket using Creo Parametric 

9. Modeling of Component in 3D – Dovetail stop using Creo Parametric 

Assembly Modelling 

1. Assembly of Oldham’s coupling using Creo Parametric 

2. Assembly of a knuckle joint 

3. Assembly of  screw jack parts 

4. Assembly of  a footstep bearing 

5. Assembly of a stuffing box 

6. Assembly of  a square tool post 

Note: Student has to perform at least 10 experiments from the above lists. 

 

 

 

 

 

 

 

 

 



THERMAL ENGINEERING LAB  (TE(P)) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME306 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Determine flash and fire point of fuels and draw valve timing diagram of I.C engine 

CO2: Evaluate performance characteristics of four stroke diesel engines using hydraulic, 
Mechanical, electrical loading 

CO3: Prepare the heat balance sheet for four stroke diesel engine 

CO4: Evaluate performance characteristics of blower and compressor 

CO5: Determine the friction power for MPFI engine 

CO6: Understand the  various components of I.C engine 

LIST OF EXPERIMENTS 

1. a) Study of I.C. Engine and  Valve Timing Diagram of a 4-stroke engine 

     b) Determining the Flash and Fire Point of  a given oil using Pensky apparatus 

2. Load test on 10 H.P, two cylinder diesel engine using Hydraulic loading 

3. Heat balance test on 5 H.P, single cylinder diesel engine using electrical loading 

4. Retardation test on 5 H.P, single cylinder diesel engine using mechanical loading 

5. Morse test on MPFI engine 

6. Performance test on Two stage reciprocating air compressor 

7. Performance test on Blower rig 

8. Load test on 5 H.P, single  cylinder diesel engine with D.C. generator loading 

9. Determine the theoretical power coefficient of a laboratory model wind turbine using wind 

tunnel 

10. Practicing of Dis-Assembly/Assembly of I.C. Engine 

11. Determining the % emissions of 4 stroke diesel engine using exhaust gas analyser 

Experiments beyond the curriculum: 

1. Load test on 5 H.P diesel engine fuelled with blend of Biodiesel subjected to D.C. generator 
loading 

2. Test on Vortex tube 

Note: Student has to perform at least 10 experiments from the above lists. 

 

 

 

 

 

 

 



 

MINI PROJECT – I (MP1) 

V Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME307 Core 
L T P C 

Continuous  
Internal 

Assessment 

End 

Exam TOTAL 

- - 4 2 100 - 100 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Identify project ideas, select strategies and methodologies to implement them; 

understand copy rights and classify the literature 

CO2: 

Apply standard design and development procedures learnt; solve problems related 

to industry and society ensuring eco-friendly, public safety; and work effectively in 

teams 

CO3: 

Utilize modern tools of CAD, optimization methods, numerical techniques including 

Design of Experiments and simulation that contribute to obtain the solution of the 

project problem 

CO4: 
Develop prototype, perform tests to validate the prototype and analyse the cost and 

effectiveness 

CO5: 
Organize the acquired knowledge through preparation of project report and 

communicate through oral presentations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017 – 18) 

VI Semester  Scheme – 2017 

S
.N

o
 

Subject Code 

C
r
e
d
it

s
 

Scheme of 
Instruction 

periods / week 
Duration of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assessm

ent 
Total 

I Theory 

1.  Operations Research ME308 3 2 1 - 3 60 40 100 

2.  Heat Transfer ME309 3 2 1 - 3 60 40 100 

3.  
Design of Machine 
Members – II 

ME310 3 2 1 - 3 60 40 100 

4.  Finite Element Methods ME311 3 2 1 - 3 60 40 100 

5.  Professional Elective – II  3 3 - - 3 60 40 100 

6.  Open Elective - II  3 3 - - 3 60 40 100 

II Practical 

7.  
Engineering Metrology 
Lab 

ME312 1 - - 2 3 50 50 100 

8.  
Database & 
Computations Lab 

ME313 1 - - 2 3 50 50 100 

9.  Heat Transfer Lab ME314 1 - - 2 3 50 50 100 

Total  21 14 4 6 - 510 390 900 

 

Professional Elective – II (PE-2) 

S.No Name of the Course 

1.  Tool Design 

2.  Hydraulics and Pneumatics 

3.  Non Destructive Testing 

4.  Mechanical Behaviour of Materials 

 

Open Elective – II (OE-2) 

S.No Name of the Course Offered by Dept 

1.  Object Oriented Programming through JAVA CSE 

2.  Ethical Hacking CSE 

3.  Principles of Programming Languages CSE 

4.  Advanced Information Systems CSE 

5.  Scientific Programming with Python CSE 

6.  Fuzzy Logic & Neural Networks ECE 

7.  Building Information Modelling CE 

8.  Product Lifecycle Management ME 

9.  Simulation of Engineering Systems EEE 

10.  Industrial Safety ME 

 



 

OPERATIONS RESEARCH (OR) 

VI Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME308 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand Basics of operations research and solve linear programming problems 

CO2: Solve Transportation and assignment problems 

CO3 : Solve game and replacement problems 

CO4 : Solve the sequencing related problems 

CO5 : Solve queuing problems and other relevant problems using simulation tool 

UNIT – I 

Introduction:  Definition, Basic OR models & Applications of OR 

Linear Programming : Introduction, Formulation of Linear Programming (L P) problems, 

Graphical method of solving LP problem, simplex method, Artificial variable Technique, 

Degeneracy in L P P ’s, Duality, unbounded, infeasible and multiple optimum solution 

UNIT – II 

Transportation Models: Finding an initial feasible solution – North West Corner method, 

Least cost method, Vogel’s Approximation Method; Finding the optimal solution using MODI 

method, Special cases in Transportation problems - Unbalanced Transportation problem, 

Degeneracy in transportation problem, multiple optimal solutions, prohibited routes. 

Assignment problems: Hungarian method of Assignment problem, maximization in 

Assignment problem, unbalanced Assignment problem, prohibited Assignments, multiple 

optimum solutions 

UNIT – III 

Game Theory : Introduction, Two-person zero sum games, Maxi-min and Mini-max 

principles, Principle of dominance, solution of mixed strategy problems, Graphical method for 

2 x n  and m x 2 games 

Replacement Models:  Introduction, replacement of items that deteriorate gradually ignoring 

change in money value, replacement of items that deteriorate considering change in money 

value with time, replacement of items that fail suddenly – Individual replacement policy, Group 

replacement policy 

 



UNIT – IV 

Sequencing Models: Introduction, General Assumptions, Priority rules for job sequencing 

(Single machine Scheduling), Measures of Performance- Average Completion Time, Average 

Lateness; Processing n jobs thorough 2 machines, Processing n jobs through 3 machines, 

Processing n jobs thorough m machines, Processing 2 jobs through m machines 

UNIT – V 

Queuing Theory:  Introduction, Single Channel –  Poisson  arrivals  – Exponential service 

times with infinite population & finite population, Multi-channel – Poisson arrivals – 

Exponential service times with infinite population 

Simulation : Introduction, Definition, Types of Simulation, Monte-Carlo Simulation, Pseudo 

Random Numbers, Mid-square Method of Generating Random Numbers, Application  of  

simulation to inventory  control  and    queuing problems 

Text Books: 

1. S.D.  Sarma ,  Operations  Research,  Kedarnnath, Ramnath & Co., Meerut  

2. N.D.  Vohra ,  Quantitative  Techniques  in  Management, TMH Publishers, New Delhi 

Reference Books: 

1. V.K. Kapoor, Operations Research, S. Chand Publishers, New Delhi 

2. Prem  Kumar  Gupta  and  Hira,  Operations  Research,  S. Chand Publishers, New Delhi 

3. Hamdy, A. Taha, Operations Research-An Introduction, Prentice Hall of India Pvt. Ltd 

4. S. Kalavathi, Operations Research, Vikas Publishers 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 



 

HEAT TRANSFER (HT) 

VI Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME309 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the concepts of different modes of heat transfer 

CO2: 
Apply knowledge of conduction heat transfer in the design of insulation of furnaces 

and pipes 

CO3: Analyse free and forced convection phenomena in external and internal flows 

CO4: 
Design of thermal shields using the concepts of black body and non-black body 

radiation 

CO5: Analyze the performance of commonly used heat exchangers 

UNIT – I 

Introduction: Basic modes of heat transfer- Heat Transfer rate equations- generalized heat 

conduction equation - steady state heat conduction solution for plain and composite slabs - 

cylinders - critical thickness of insulation- Conduction with heat generation 

UNIT – II 

Unsteady State Heat Transfer Conduction - Transient heat conduction- lumped system 

analysis and Semi-infinite solids 

Fins - heat conduction through fins of uniform cross section- fin effectiveness and efficiency 

UNIT – III 

Convection: Basic concepts of convection–heat transfer coefficients - types of convection 

forced convection and free convection 

Forced convection: Forced convection in external flow–concepts of hydrodynamic and thermal 

boundary layer- use of empirical correlations for flow over plates and cylinders. Internal flow – 

Use of empirical relations for convective heat transfer in horizontal pipe flow. 

Free Convection - development of hydrodynamic and thermal boundary layer along a vertical 

plate – use of empirical relations for convective heat transfer on plates and cylinders in 

horizontal and vertical orientation 

UNIT – IV 

Radiation: Radiation heat transfer, thermal radiation, laws of radiation, Black and Gray 

bodies, shape factor, radiation exchange between surfaces, Radiation Shields 

UNIT – V 

Heat Exchangers: Types of heat exchangers- parallel flow- counter flow- cross flow heat 



exchangers, overall heat transfer coefficient, LMTD and NTU methods, fouling in heat 

exchangers 

Boiling and Condensation: Different regimes of boiling- nucleate, transition and film boiling – 

condensation - film wise and drop wise condensation 

Text Books: 

1. J.P. Holman, Heat Transfer, TMH Publishers, New Delhi 

2. R.C. Sachdeva, Engineering Heat and Mass Transfer, NAI Publishers, New Delhi 

Reference Books: 

1. M.N. Ozisik, Elements of Heat Transfer, McGraw-Hill Publishers, New York 

2. F.P. Incropera, Introduction to Heat Transfer, John Wiley & Sons Publishers, New York 

3. Donald Pitts, Heat Transfer, McGraw Hill Publishers, New York 

4. M. Thirumaleshwar, Fundamentals of Heat and Mass Transfer, Pearson Education, New 

Delhi 

Data Hand Book: 

B. Sreenivasa Reddy & K. Hemachandra Reddy, Thermal Engineering data hand book, IK 

International Publishers, Bangalore 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 



DESIGN OF MACHINE MEMBERS – II (DMM2) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME310 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Design shafts and couplings 

CO2: Design helical, leaf and concentric springs 

CO3: Design Journal and Anti friction bearings 

CO4: Design spur, helical, bevel and worm gears 

CO5: Design connecting rod, piston, flywheel, crank and crankshaft 

UNIT – I 

Design of Shafts: Design of solid and hollow shaft for strength and rigidity, design of shafts for 

combined loads. 

Design of Shaft Couplings: Design of sleeve or muff coupling, split muff coupling, CI flange 

coupling, protected type of flange coupling, rigid flange coupling, bushed pin type flexible 

coupling 

UNIT – II 

Springs: Classification of springs, design of coiled springs of various cross section, concentric 

springs, leaf springs, Belleville springs 

UNIT – III 

Journal Bearings: Types of journal bearings, lubrication, bearing modulus, full and partial 

journal bearings, clearance ratio, Heat dissipation of bearings, bearing materials, journal 

bearing design 

Antifriction Bearings: Ball and roller bearings, static load, dynamic load, equivalent radial 

load, design and selection of ball and roller bearings 

UNIT – IV 

Spur and Helical gears: Classification of gears, design of spur gears, Lewis equation - bending 

strength, dynamic load and fatigue of gear tooth, Design of Helical gears.   

Bevel & Worm Gears: Design of bevel gears and Design of worm gears 

UNIT – V 

Design of I.C. Engine Parts: Design of connecting rod, design of piston, design of crank and 

crankshafts, Flywheel for I.C. engine. 

 

 



Text Books: 

1. R.K. Jain, Machine Design, Khanna Publishers, New Delhi  

2. V.B.Bhandari,  Design  of  Machine  Elements ,  TMH Publishers, New Delhi 

Reference Books: 

1. Schaum’s series, Machine Design, TMH Publishers, New Delhi 

2. Sadhu Singh, Machine Design, Khanna Publishers, New Delhi 

3. Joseph E. Shigely, Mechanical Engineering Design, TMH Publishers, New Delhi 

4. M.F. Spotts, Design of Machine Elements, PHI Publishers, New Delhi 

5. Pandya and Shah , Machine Design, Charotar Publishers, Anand 

Data Hand Book: 

Mahadevan and Balaveera Reddy, Machine Design Data Hand Book, CBS Publishers, New 

Delhi 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FINITE ELEMENT METHODS (FEM) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME311 Core 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand step by step procedure of FEM, shape functions, selection of elements 

and treatment of boundary conditions 

CO2: Solve problems on bar and truss elements 

CO3: Determine slope and deflection of beam structures using beam element 

CO4: Apply finite element method for solving the two dimensional stress analysis using CST 

CO5: Solve One dimensional heat transfer and Dynamic problems using FEM 

UNIT – I 

Finite Element Technique: Fundamental concepts of the Finite Element Methods, 

advantages and applications of FEM, steps followed in FEM, Discretization of the domain, 

types of elements 

Shape functions and Boundary conditions: Shape functions, element stiffness matrix, 

applying of boundary conditions: Penalty and Elimination approach, natural coordinate 

systems and global coordinate systems. Formulation of finite element model and solution 

UNIT – II 

Analysis of Bar Structures:  Axial or Bar element, stiffness matrix for bar element, problems 

on bar element 

Analysis of Truss Structures: Two-dimensional truss element, stiffness matrix for two-

dimensional truss, simple problems on two-dimensional truss structures 

UNIT – III 

Analysis of Beam Structures: Beam elements, stiffness matrix for beam element, 

transformation matrix, simple problems on beam structures – slope and deflection of beams – 

cantilever and simply supported beams 

UNIT – IV 

Two Dimensional Stress Analyses:  Finite element modeling for two-dimensional stress 

analysis, element stiffness matrix for constant strain triangle (CST) and treatment of boundary 

conditions, Simple problems on CST element 

UNIT – V 

Dynamic Analysis: Mass matrix of bar element. Simple problems on dynamic analysis of bar 

element 

Steady State Heat Transfer Analysis: One-dimensional heat transfer analysis of a fin and 

wall 



Text Books: 

1. Tirupati Chandrupatla  and Bellagundu, Introduction to Finite Elements in Engineering, 

Pearson Education, New Delhi 

2. S. S. Rao, Finite Element Methods, Pergamom Press, New York 

3. J. N. Reddy, Introduction to FEM, TMH Publishers, New Delhi 

Reference Books: 

1. David V. Hutton, Fundamentals of Finite Element Analysis, TMH Publishers, New Delhi 

2. Desai and Abel, Introduction to the Finite Element Methods, CBS Publishers, New Delhi 

3. O.P. Gupta, Finite and Boundary Methods in Engineering, Oxford and IBH Publishers, New 

Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ENGINEERING METROLOGY LAB (EMT(P)) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME312 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Measure dimensions of Linear, angular, circular objects using appropriate equipment 

CO2: Determine the elements of gear and screw threads elements using metrology equipment 

CO3: Draw the control charts for the given samples using SQC 

CO4: Evaluate standard times using work measurement technique 

LIST OF EXPERIMENTS 

1. Measurement of parameters of Screw Threads 

2. Measurement of angle of Taper plug gauge 

3. Measurement of angle of Taper ring gauge 

4. Measurement of co-ordinates of Jig plate 

5. Measurement of taper angle of an object using Sine bar and Bevel Protractor 

6. a). Measurement of angle of the V-block using ball and height gauges 

b). Measurement of Radius of Curvature of a ring 

7. Measurement of Gear parameters using gear tooth vernier callipers 

8. a). To find small angles and length measurement on objects using Tool Makers micro scope 

b). To find small angles and length measurement on objects using Profile Projector 

9. Measurement of surface roughness using surface roughness tester 

10.  Work Study- (a) Method study  (b) Time study 

11. Statistical Quality Control – X bar and R charts 

12. Acceptance Sampling 

13. To collect the anthropometric data using “Anthropometer” 

Note: Student has to perform at least 10 experiments from the above lists 

 

 

 

 

 

 

 

 

 

 

 

 

 



DATABASE AND COMPUTATIONS PRACTICE LAB (DBC(P)) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME313 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the SQL concepts 

CO2: 
Execute the solutions of SQL queries for creating the Tables and Function for retrieving 

and manipulation of Data 

CO3: Understand the basic MATLAB operations 

CO4: Solve the mathematical problems using MATLAB 

LIST OF EXPERIMENTS 

Part A - SQL 

1. Introduction to Database Management Systems 

2. Creating Tables 

3. Insertion and Manipulation of data in tables 

4. Retrieval of Data from Tables 

5. Operators in SQL 

6. SQL Functions 

7. Set operators and joins 

Part B – MATLAB 

1. Basics 

2. Matrix Operations 

3. Creating a script file 

4. Generating  Graphs 

Additional Exercises 

1. Sub Queries (SQL) 

2. Formatting Commands (SQL) 

3. 3D – Plotting (MAT LAB) 

Note: Student has to perform 10 experiments, at least 4 from each group 

 

 

 

 

 

 

 

 

 



HEAT TRANSFER LAB (HT(P)) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME314 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Determine thermal conductivity and heat transfer coefficient through metals and powders 

CO2: Apply heat transfer concepts to interpret heat transfer rate of composite walls, fins 

CO3: Analyze the performance of heat exchangers 

CO4: Apply the radiation concepts on different heat transfer equipment 

LIST OF EXPERIMENTS 

1. Test on composite wall 

2. a). Test on Lagged pipe 

b). Test on Lagged sphere 

3. a). Test on emissivity apparatus 

b). Test on critical flux apparatus 

4. Test on Stefan Boltzmann apparatus 

5. Test on Natural convection Equipment 

6. Test on pin fin apparatus 

7. Test on Heat Exchanger 

8. Test on Metal rod equipment 

9. Test on Drop wise and Film wise condensation apparatus 

10.  Performance test on refrigeration motor 

Experiments beyond the curriculum 

11. Test on unsteady state heat transfer apparatus 

Note: Student has to perform at least 10 experiments from the above lists 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017-18) 

VII Semester  Scheme – 2017 

S
.N

o
 

Subject Code 

C
r
e
d
it

s
 

Scheme of 
Instruction 

periods / week 
Duration of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assess
ment 

Total 

I Theory 

1.  CAD / CAM ME401 3 3 - - 3 60 40 100 

2.  Professional Elective – III  3 3 - - 3 60 40 100 

3.  Professional Elective – IV  3 3 - - 3 60 40 100 

4.  Open Elective – III  3 3 - - 3 60 40 100 

5.  Open Elective – IV  3 3 - - 3 60 40 100 

6.  MLC – II ML401 - 2 - - - - - - 

II Practical 

7.  CAE Lab ME402 1 - - 2 3 50 50 100 

8.  CAM Lab ME403 1 - - 2 3 50 50 100 

9.  
Dynamics & 
Instrumentation Lab 

ME404 1 - - 2 3 50 50 100 

10.  Mini Project - II ME405 2 - - 4 - - 100 100 

Total 20 17  10 - 450 450 900 

 

 

Professional Elective – III (PE-3)  Professional Elective – IV (PE-4) 

S.No. Name of the Course  S.No. Name of the Course 

1.  Refrigeration & Air Conditioning  1.  Operations  Planning & Control 

2.  Cryogenics  2.  Quality & Reliability Engineering 

3.  Design of Heat Transfer Equipment  3.  Optimization Methods 

   4.  Six Sigma 

 

Open Elective – III (OE-3)  Open Elective – IV (OE-4) 

S.No. Name of the Course  S.No. Name of the Course 

1.  Mechanical Vibrations  1.  Additive Manufacturing Technology 

2.  Computational Fluid Dynamics  2.  Intelligent Manufacturing Systems 

3.  Experimental Stress Analysis  3.  Advanced Materials Technology 

4.  Product Design & Development  4.  Design for Manufacturing 

 

Mandatory Learning Course – II (MLC-2) 

S.No. Name of the Course Offered by Dept 

1.  Constitution of India ME 

 

 

 

 

 



CAD / CAM (CADM) 

VII Semester: Mechanical Engineering Scheme: 2017 

Course Code: Category Hours / Week Credits Maximum Marks 

ME401 Core L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
TOTAL 

  3 0 - 3 40 60 100 

Sessional End Exam : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes: At the end of the course, students will be able to  

CO1: 
Understand the need for CAD/CAM, 3D modelling, Geometric modelling and Computer 

Graphics 

CO2: 
Understand the wireframe models, solid and surface models, parametric representation of 

cubic spline, Bezier and B-spline curves, B-rep, Constructive Solid Geometry and sweep 

representation 

CO 3: 
Understand Numerical Control, classification of NC machines, part programming, CNC, 

DNC and adaptive control and Write computer assisted part programs, APT Programs for 

machining operations 

CO 4: 
Understand group technology, parts classification, flexible manufacturing systems, its 

Components and layouts 

CO 5: 
Understand material handling systems, automated guided vehicles, Computer integrated 

manufacturing, Computer integrated production planning systems and Computer aided 

process planning 

UNIT – I 

Fundamentals of CAD: The design process, applications of computers for design, benefits of CAD, 

Computer configuration for CAD application, Computer peripherals for CAD, Design of work station 

and Graphic terminal. CAD software: Definition of system software and application software. CAD 

database and structure Geometric modeling: 3-D wire frame modeling, wire frame entities and their 

definitions, Interpolation and approximation of curves, concept of parametric and non-parametric 

representation of curves 

UNIT – II 

Curve and Surface Modeling: Generation of plane and space curves.  Wire frame models and 

curve representation - parametric representation of curved shapes - cubic spline, Bezier, B-spline 

curves. Curve manipulations, Introduction to surface modeling 

Solid Modeling: Solid models and entities, solid representation, fundamentals of   solid modeling, 

Boundary representation (B-rep), Constructive   Solid   Geometry (CSG) and   sweep representation, 

Solid manipulations 

UNIT – III 

Numerical Control of Manufacturing: Numerical control (NC) definition, Classification of NC 

machines, Open loop, Closed loop, Absolute, Incremental system, Advantages of NC machines, 

Machining Centre, Method of NC part programming, computer assisted programming, APT 

language, APT statements, geometric statement, Motion   statement, Post processing statement, 

Auxiliary statements, Structure of   APT programming, simple problems using APT language. CNC, 

DNC, Adaptive control 

 

 



UNIT – IV 

Group Technology (GT): Group technology fundamentals, Part classification methods, coding 

systems, advantages of GT, applications of GT 

Flexible Manufacturing Systems (FMS): Introduction to FMS, components of FMS, computer 

system configuration, FMS layouts, FMS compared to other   types   of manufacturing systems, 

Types of FMS, benefits of FMS, applications of   FMS 

UNIT – V 

Material Handling: Types of material handling equipment, Automated guided vehicles (AGVs), 

Vehicle guidance and routing; Traffic control, Benefits of AGV 

Computer Integrated manufacturing (CIM): Computerized elements of CIM, Computer integrated 

production planning systems, Computer aided process planning (CAPP), Retrieval type CAPP 

system, Generative type CAPP system 

Text Books: 

1. Ibrahim Zeid, CAD/CAM Theory and Practice, TMH Publishers, New Delhi 

2. M.P.Groover and E.W.Zimmers, CAD/CAM, PHI Publishers, New Delhi 

3. Mikell P. Groover, Automation of Production Systems and Computer Integrated Manufacturing, 

PHI Publishers, New Delhi 

Reference Books: 

1. P. N. Rao CAD/CAM principles and operations, Tata McGraw Hill 

2. Joe Rooney and Philip, Principles of CAD, EWP Publishers, New Delhi 

3. K. Lalith Narayan, K. Mallikarjuna Rao, M.M.M. Sarcar, Computer Aided Design and 

Manufacturing, PHI Private Limited, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1, which carries 6 

marks, contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

each unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 

 

 

 

 



CONSTITUTION OF INDIA (COI) 

VII Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ML401 

Mandatory 

Learning 

Course 

L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

2 - - - - - - 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the formation and principles of Indian Constitution 

CO2: 

Understand structure and functions of Union government and State executive. Duties 

of President, Vice president, Prime Minister, Governor, Chief Minister, cabinet and 

State legislature 

CO3: 
Understand constitutional amendments of 42,44,74,76,86 and 91. Central-State 

relations, President rule 

CO4: 
Understand Indian social structure and languages in India. Rights of women, SC, ST 

and then weaker section 

CO5: 
Understand the structure of Judiciary, Role and functions of Supreme Court, High 

court and Subordinate courts, Judicial review 

UNIT – I 

Historical back ground, Significance of Constitution, Making of the constitution, Role of the 

constituent Assembly, Salient features, the Preamble, Citizenship, procedure for amendment of 

Constitution, Fundamental rights-Directive principles of state policy-Elections in India 

UNIT – II 

Union Executive: Structures of Union Government & Functions, President, Vice President, 

Prime Minister, Cabinet, Parliament; State Executive: Structures and Functions, Governor, 

Chief Minister, Cabinet, State Legislature 

UNIT – III 

Central- State Relations, President’s Rule, Constitutional Amendments [42, 44, 74, 76, 86 & 

91]-Constitutional functionaries, Working of Parliamentary system in India 

UNIT – IV 

Indian Social Structure, Languages in India, Political Parties & Pressure groups, Rights of 

Women, SC’s, ST’s & other weaker sections 

UNIT – V 

Judiciary: Structure, Organisation of Judiciary, independence of the Judiciary, role and 

functions of Supreme Court, High Courts & Sub ordinate courts, Judicial Review 

Text Books: 

1. DurgaDas Basu, Introduction to the Constitution of India, Wadhwa & Company 

2. Society, An Introduction Analysis by R.M. Macivel and Charles H. Page, New York : Holt, 

Rinehart and Winston, 1949 



3. M.V. Pylee, Indian Constitution, S. Chand Publications 

4. Subhash C Kashyap: Our Constitution, National Bank Trust, India 

5. Constitutional Law of india by Dr.S.M.Rajan 

Reference Books: 

1. The Constitution of India by the Ministry of Law and Justice, The Govt. of India 

2. Constitutional Law of India by Kashyap Subhasah 

3. Indian constitution Law by M.P. Jain 

4. Constitutional Law of India by H.M Seervai 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CAE LAB (CAE(P)) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME402 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand basic features of ANSYS 

CO2: Analyze the deformation and stresses in beams, trusses and plate using ANSYS 

CO3: Analyze heat transfer on plates using ANSYS 

LIST OF EXPERIMENTS 

1. Introduction to ANSYS software 

2. Analysis of 2D Truss 

3. Analysis of plate with a hole subjected to tensile loading 

4. Analysis of flat rectangular plate with a hole under Plane Stress conditions 

5. Analysis of a bracket 

6.  Exercise on simple conduction 

7.  Analysis of square plate considering conduction and convection 

8. Stress and deflection analysis of cantilever beams 

9. Stress analysis of simply supported beams 

10.  Analysis of bars with different materials 

11.  Analysis of  taper bar 

12.  Coupled analysis  (structural and thermal) 

Experiments beyond the curriculum 

13.  Modal analysis of beams 

14.  Fracture Toughness and Fatigue problems 

15.  Contact problems 

Note: Student has to perform at least 10 experiments from the above lists 

 

 

 

 

 

 

 

 

 

 



 

CAM LAB (CAM(P)) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME403 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Simulate the components in ESPIRIT CAM, MASTER CAM 

CO2: Write and execute CNC part programs using G and M codes and manufacture components 
on CNC machines 

CO3: Produce simple components on 3D printer 

LIST OF EXPERIMENTS 

1. Modelling and simulation of machining using ESPRIT CAM for Lathe 

2. Modelling and simulation of machining using ESPRIT CAM for Milling 

3. Modelling and simulation of machining using MASTER CAM for LATHE 

4. Modelling and simulation of machining using MASTER CAM for MILLING 

5. Step Turning on HITECH CNC LATHE (Step Turning) 

6. Taper Turning on HITECH CNC LATHE (Taper Turning) 

7. Radius Turning on HITECH CNC LATHE (Radius turning) 

8. Producing Work piece on HITECH CNC MILLING (Model-1) 

9. Producing Work piece on HITECH CNC MILLING (Model-2) 

10.  Producing a simple model using 3D Printing 

11. Modelling and simulating Complex geometries using CUT viewer Lathe 

12. Modelling and simulating Complex geometries using CUT viewer Mill 

Note: Student has to perform at least 10 experiments from the above lists 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DYNAMICS & INSTRUMENTATION LAB (DIN(P)) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Hours / Week Credits Maximum Marks 

ME404 
L T P C Continuous Internal 

Assessment 
End 

Exam TOTAL 

0 0 2 1 50 50 100 

End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Balance rotating masses in different planes 

CO2: Measure the critical speed of the shaft with fixed end conditions 

CO3: 
Measure vibration characteristics of spring mass system, rotor system and damped 

system 

CO4: Measure pressure, displacement and temperature using instrumentation tutors 

LIST OF EXPERIMENTS 

DYNAMICS 

 1. Determination of Radius of Gyration of Connecting Rod 

2. Longitudinal Vibrations of Spring-Mass System 

3. Performance characteristic curves of Watt, Porter, Proell and Hartnell Governers using 

Universal Governer apparatus 

4. Static and Dynamic balancing of rotating masses and reciprocating masses 

5. Velocity & Acceleration analysis of Cam & Follower 

6. Verification of magnitude of gyroscopic couple & applied couple on motorized gyroscope 

7. Study of Damped and Undamped Torsional Vibrations 

8. Torsional Vibrations of Single and Two Rotor System 

9. Verification of Dunkerley’s Rule 

10.  Determination of Critical speed or Whirling speed of shaft 

INSTRUMENTATION 

11. Test on Instrumentation Tutors 

12. Calibration of Dead Weight Pressure Gauge 

13. Study of simple control systems 

14. Calibration of rotameter 

Note: Student has to perform at least 10 experiments from the above lists 

 

 

 

 

 



 

 

 

MINI PROJECT – II (MP2) 

VII Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME405 Core 
L T P C 

Continuous  
Internal 

Assessment 

End 

Exam TOTAL 

- - 4 2 100 - 100 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Identify project ideas, select strategies and methodologies to implement them; 

understand copy rights and classify the literature 

CO2: 
Apply standard design and development procedures learnt; solve problems related to 

industry and society ensuring eco-friendly, public safety; and work effectively in teams 

CO3: 

Utilize modern tools of CAD, optimization methods, numerical techniques including 

Design of Experiments and simulation that contribute to obtain the solution of the 

project problem 

CO4: 
Develop prototype, perform tests to validate the prototype and analyse the cost and 

effectiveness 

CO5: 
Organize the acquired knowledge through preparation of project report and 

communicate through oral presentations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Four Year B.Tech. Degree Course 

Scheme of Instruction and Examination 

(Effective from 2017-18) 

 
VIII Semester  Scheme – 2017 

S
.N

o
 

Subject Code 

C
r
e
d
it

s
 

Scheme of 
instruction 

periods / week 
Duration of  
end exam 
(Hours) 

Scheme of Examination 
Maximum Marks 

L D/T P 
End 

Exam 

Internal 
Assess
ment 

Total 

I Theory 

1.  Professional Elective – V  3 3 - - 3 60 40 100 

2.  Professional Elective – VI  3 3 - - 3 60 40 100 

II Practical 

3.  Project Work ME406 6 - - 12 3 50 50 100 

Total 12 6 - 12  170 130 300 

OR 

1.  Internship ME407 6 - - 12 - - 100 100 

2.  Project Work ME406 6 - - 12 3 50 50 100 

Total 12 - - 24  50 150 200 

 
Professional Elective – V (PE-5)  Professional Elective – VI (PE-6) 

S.No Name of the Course  S.No Name of the Course 

1.  Industrial Robotics  1.  Renewable Energy Sources 

2.  Computer Numerical Control Machines  2.  Automobile Engineering 

3.  Advanced Production Methods  3.  Energy Conservation and Management 

4.  Mechatronics   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PROJECT WORK (PW) 

VIII Semester: Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME406 Core 
L T P C 

Continuous  

Internal 
Assessment 

End 
Exam TOTAL 

- - 12 6 50 50 100 

 

End Exam Duration : 3 Hrs 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Identify project ideas, select strategies and methodologies to implement them; 

understand copy rights and classify the literature 

CO2: 

Apply standard design and development procedures learnt; solve problems related 

to industry and society ensuring eco-friendly, public safety; and work effectively in 

teams 

CO3: 

Utilize modern tools of CAD, optimization methods, numerical techniques including 

Design of Experiments and simulation that contribute to obtain the solution of the 

project problem 

CO4: 
Develop prototype, perform tests to validate the prototype and analyse the cost and 

effectiveness 

CO5: 
Organize the acquired knowledge through preparation of project report and 

communicate through oral presentations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROFESSIONAL ELECTIVES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

List of Professional Electives 

 

Code Professional Elective Name of Course 

ME315 

PE - 1 

IC Engines & Gas Turbines 

ME316 Power Plant Engineering 

ME317 Introduction to Aeronautical Engineering 

ME318 

PE – 2 

Tool design 

ME319 Hydraulics and Pneumatics 

ME320 Non Destructive Testing 

ME321 Mechanical Behaviour of Materials 

ME408 

PE - 3 

Refrigeration & Air Conditioning 

ME409 Cryogenics  

ME410 Design of Heat Transfer Equipment 

ME411 

PE - 4 

Operations Planning & Control 

ME412 Quality & Reliability Engineering 

ME413 Optimization Methods 

ME414 Six Sigma 

ME415 

PE - 5 

Industrial Robotics 

ME416 Computer Numerical Control Machines 

ME417 Advanced Production Methods 

ME418 Mechatronics 

ME419 

PE - 6 

Renewable Energy Sources 

ME420 Automobile Engineering 

ME421 Energy Conservation And Management 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IC ENGINES & GAS TURBINES (ICGT) 

V Semester Mechanical Engineering Scheme: 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME315 
Professional 

Elective – I 

L T P C 

Continuous 

Internal 

Assessment 

External TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Solve problems on engine performance parameters 

CO2: Understand the combustion process, carburetion, emissions of engines 

CO3: Understand the working of superchargers and sensors 

CO4: Understand the working of gas turbines and its performance 

CO5: Understand the working of jet propulsion and its parameters 

UNIT – I 

IC Engines: Introduction, Engine performance parameters, Calculation of engine power and 

efficiencies, Performance characteristics, Heat balance calculation, Measurement of friction 

power and brake power 

UNIT – II 

Carburetion: Air-fuel mixtures and its requirements, Principle of carburetion, Working of 

simple carburetor, Basic principle of mechanical and electronic fuel injection 

Combustion: Stages of combustion in SI engines and CI engines 

Emissions: Basic categories of engine emissions, causes of HC, CO, and NOx emissions and 

methods to control them 

UNIT – III 

Engine Electronics: Introduction, Engine management systems, Position displacement and 

speed sensing, Temperature and Intake air flow measurement.  

Supercharging: Introduction, advantages and limitations, types of superchargers 

UNIT – IV 

Gas Turbines : Simple Gas Turbine, ideal cycle, essential components, open and closed cycle 

arrangements, requirements of working medium, applications of Gas Turbines, comparison of 

Gas Turbines with reciprocating engines, work output and efficiency of a simple Gas Turbine 

cycle, optimum pressure ratio for maximum specific output, Gas Turbines with regeneration, 

reheating and intercooling 

UNIT – V 

Jet Propulsion: Introduction to Propeller engines and Gas Turbine engines, working principle 

of Ramjet engine, Pulse jet engine, Turboprop engine and Turbojet engine, Thrust and thrust 

equation, specific thrust, parameters affecting flight performance, introduction to Rocket 

propulsion, classification of Rockets and principle of Rocket propulsion 

 



Text Books: 

1. V. Ganesan, Internal Combustion Engines, TMH Publishers, New Delhi 

2. V. Ganesan, Gas Turbines, TMH Publishers, New Delhi 

Reference Books: 

1. R.K Rajput , Thermal Engineering, Lakshmi Publications, New Delhi 

2. S.L. Soma Sundaran, Gas dynamics and Jet Propulsion, NAI Publishers, New Delhi 

3. P.L. Ballaney, Thermal Engineering, Khanna Publishers, New Delhi 

4. Sarvanamutto and GFC Rogers, Gas Turbine Theory, Pearson Education, New Delhi 

Data Hand Book: 

Sreenivasa Reddy, B. and Hemachandra Reddy, K, Thermal Data Handbook, IK International 

Publishers, Bangalore 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions. i.e. there will be two questions from each unit and the 

student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POWER PLANT ENGINEERING (PPE) 

V Semester Mechanical Engineering Scheme: 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME316 
Professional 

Elective – I 

L T P C 

Continuous 

Internal 

Assessment 

External TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the concepts of sources of energy, combustion of fuels and combined cycle 

power generation 

CO2: Describe the idea of economics of power generation and diesel engine power plant 

CO 3: Analyse the working and layout of steam power plant 

CO 4: Describe the working principle and basic components of the gas turbine power plant 

CO 5: 
Compare the working principle and basic components of the hydroelectric power plant and 

nuclear power plant 

UNIT – I 

Sources of Energy: Introduction, different sources of energy, types of power plants, essential 

requirements of a power plant. 

Fuels and Combustion: Coal, fuel oil, natural and petroleum gas, industrial wastes and by-

products, biomass, thermodynamic view, combustion reactions, calculation of weight of air 

required for combustion, heat of combustion. 

Combined Cycle Power Generation: Gas turbine – Steam turbine (combined) power plant, 

advantages of combined cycle power generation 

UNIT – II 

Economics of Power Generation: Terms and definitions, load duration curves, power plant 

economics – construction costs, Fixed cost and depreciation, fuel cost, present worth concept, 

incremental heat rate, input-output curves. 

Diesel Engine Power Plant: Introduction, advantages and disadvantages of diesel power plant, 

applications of diesel power plant, general layout, essential components of diesel power plant, 

layout of a diesel engine power plant 

UNIT – III 

Steam Power Plant: Introduction, classification of steam power plants, layout of a modern 

steam power plant, fuel handling, combustion equipment for boilers, fluidized bed combustion, 

advantages and disadvantages of steam power plants, efficiencies in a steam power plant – 

calculation of different efficiencies – simple problems 

UNIT – IV 

Gas Turbine Power Plant: General aspects, closed cycle and open cycle plants, applications, 

advantages and disadvantages of a gas turbine power plant, analysis of a gas turbine power 

plant, gas turbine fuels, performance of gas turbine plants, components of gas turbine power 

plant 

 

 



UNIT – V 

Hydro-Electric Power Plant: Introduction, advantages and disadvantages, selection of site, 

essential elements of hydro-electric power plant, classification of hydro-electric power plants, 

calculation of available hydro power.   

Nuclear Power Plant: Chemical and Nuclear reactions, Nuclear Fission, chain reaction, main 

components of nuclear power plant, essential components of a nuclear reactor, types of 

reactors, power of nuclear reactor, safety measures for nuclear power plants 

Text Books: 

1. P.K Nag, Power Plant Engineering, TMH Publishers, New Delhi 

2. Manoj Kumar Gupta, Power Plant Engineering, PHI Publishers, New Delhi 

Reference Books: 

1. R.K Rajput, Power Plant Engineering, Lakshmi Publications, Bengalore 

2. G.D. Rai, Power Plant Technology, Khanna Publishers, New Delhi 

3. G.R. Nagpal, Power Plant Engineering, Khanna Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION TO AERONAUTICAL ENGINEERING (IAE) 

V Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME317 
Professional 
Elective - I 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1 
Understand the structural components of aircraft system, its layouts, design 

configurations 

CO2 
Interpret the mechanical, electrical, electronic and hydraulic principles used in air craft 

systems 

CO 3 : Describe the principles of flight and aerofoil concepts 

CO 4 : Understand the aircraft structures 

CO 5 : Understand the stability and control systems of aircraft 

UNIT – I 

Introduction to Aircrafts: Basic components of an Aircraft, Structural members, Aircraft Axis 

System, Aircraft Motions, Control surfaces and High lift Devices.  

Types of Aircrafts: Lighter than Air/Heavier than Air Aircrafts, Conventional Design, 

Configurations based on Power Plant Location, Wing vertical location, intake location, Tail Unit 

Arrangements, Landing Gear Arrangements. Unconventional Configurations-Biplane, Variable 

Sweep, Canard Layout, Twin Boom Layouts, Span loaders, Blended Body Wing Layout, STOL and 

STOVL Aircraft, Stealth Aircraft. Advantages and disadvantages of these Configurations 

UNIT – II 

Mechanical Systems: Environmental control systems (ECS), Pneumatic systems, Hydraulic 

systems, Fuel systems, Landing gear systems, Engine Control Systems, Ice and rain protection 

systems, Cabin Pressurization and Air Conditioning Systems, Steering and Brakes Systems 

Auxiliary Power Unit 

Electrical systems: Avionics, Flight controls, Autopilot and Flight Management Systems, 

Navigation Systems, Communication, Information systems, Radar System 

UNIT – III 

Basic Principles of Flight: Significance of speed of Sound, Air speed and Ground Speed, 

Properties of Atmosphere, Bernoulli’s Equation, Forces on the airplane, Airflow over wing section, 

Pressure Distribution over a wing section, Generation of Lift, Drag, Pitching moments, Types of 

Drag, Lift curve, Drag Curve, Lift/Drag Ratio Curve, Factors affecting Lift and Drag, Center of 

Pressure and its effects 

Aerofoil: Aerofoil Nomenclature, Types of Aerofoil, Wing Section- Aerodynamic Center, Aspect 

Ratio, Effects of lift, Drag, speed, Air density on drag 

 

 



UNIT – IV 

BASICS OF AIRCRAFT STRUCTURES: General types of construction, Monocoque, semi-

monocoque and geodesic constructions, typical wing and fuselage structure. Metallic and non-

metallic materials. Use of Aluminium alloy, titanium, stainless steel and composite materials. 

Stresses and strains-Hooke’s law- stress-strain diagrams, elastic constants-Factor of Safety 

UNIT – V 

Stability and Control: Degree of Stability- Lateral, Longitudinal and Directional Stability and 

controls of Aircraft. Effects of Flaps and Slats on Lift Coefficients, Control Tabs, Stalling, Landing, 

Gliding Turning, Speed of Sound, Mach Numbers, Shock Waves, Mach Waves, Mach Angles, Sonic 

and Supersonic Flight and its effects 

Text Books: 

1. Flight without Formulae by A.C Kermode, Pearson Education 

2. Mechanics of Flight by A.C Kermode, Pearson Education 

3. Fundamentals Of Flight, Shevell, Pearson Education 

4. Introduction to Flight by John David Anderson, McGraw Hill 

Reference Books: 

1. Manuel Soler, Fundamentals of Aerospace Engineering: An Introductory Course to Aeronautical 

Engineering, Create Space Independent Publishing Platform 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TOOL DESIGN (TD) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME318 
Professional 
Elective - II 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Solve the problems related to the metal cutting mechanics, the tool wear concept, tool life 

estimation, significance of cutting parameters on tool life 

CO2: Understand the properties of cutting tool materials, cutting fluids and economics of metal 

Cutting 

CO3: Understand the design concepts of cutting tools in manufacturing 

CO4: 
Understand the press working terminology, sheet metal operations including shearing 

and forming, design principles of press tools, centre of pressure, scrap strip layout and 

press Tonnage capacity 

CO5: Understand the design concepts of jigs, fixtures 

UNIT – I 

Metal Cutting: Classification of metal cutting operations, mechanics of metal cutting, tool 

signature, oblique and orthogonal cutting, Review of Merchant’s theory of metal cutting, Two 

component tool dynamometer. 

Tool Wear and Tool Life: Sources of heat in metal cutting, heat dissipation and distribution to 

chip, tool and work piece, methods of evaluating temperature at tool-chip interface. Machinability, 

factors affecting machinability, mechanism of tool wear and various types of tool wear-crater wear 

and flank wear. Introduction to tool life, Taylor’s tool life equation, effects of tool geometry, feed, 

depth of cut, cutting speed on tool life 

UNIT – II 

Cutting Tool Materials: Essential requirements of a tool material, tool materials - HCS, HSS, 

Cast alloys, Carbides, Ceramic tools, Diamond tool bits 

Cutting Fluids: Essential requirements of a good cutting fluid, types of cutting fluids and their 

relative applications 

Economics of Machining: Introduction, economic tool life, derivations on optimal cutting speed to 

– maximum production, maximum profit and minimum cost criteria. 

UNIT – III 

Design of Cutting Tools: Design of single point cutting tool, elements of twist drill and its design 

considerations, Design of milling cutters 

UNIT – IV 

Press Working: Press working terminology, press operations - punching, blanking and other types 

of press working operations, drawing and deep drawing, bending and forging, Design 

considerations for forging and bending dies 

Press Tools: types of cutting dies and their working, design considerations for press tools-centre 

of pressure, scrap strip layout, press tonnage capacity, etc 



UNIT – V 

Jigs and Fixtures : Definition, elements of jigs and fixtures, difference between jig and fixture,3- 

2-1 principle of location, locating devices, clamping devices Design features, principles and 

considerations of jigs and fixtures with examples (drill jig and milling fixture) 

Text Books: 

1. P. C. Sharma, Production Engineering, S. Chand Publishers, New Delhi 

2. Amitabha Ghose and Mallik , Manufacturing Science, EWP Publishers, New Delhi 

3. Donaldson, Tool Design, TMH Publishers, New Delhi 

Reference Books: 

1. Roy A. Lindberg, Processes and Materials of Manufacture, PHI Publishers, New Delhi 

2. G. R. Nagpal , Tool Engineering & Design, Khanna Publishers, New Delhi 

3. ASTME, Fundamentals of Tool Design, PHI Publishers, New Delhi 

4. R.K. Jain, Production Technology, Khanna Publishers, New Delhi 

5. G.R. Nagpal, Metal Forming Processes, Khanna Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HYDRAULICS AND PNEUMATICS (HAP) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME319 
Professional 
Elective - II 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand  Properties of Fluid and  Pascal’s law applied to Fluid power system 

CO2: Understand the construction and operation of Hydraulic pumps 

CO3: Analyse the control components of hydraulic system 

CO4: Understand the characteristics of compressed air and components of pneumatic systems 

CO5: Design and analyse the hydraulic and pneumatic circuits 

UNIT – I 

Introduction to Hydraulic Power: Definition of fluid power, Advantages of fluid power, Application 

of fluid power system, structure of the fluid power systems, Choice of working medium, Properties 

of Fluids, Fluid Flow, Pascal’s Law, Applications of Pascal’s Law 

UNIT – II 

Hydraulic Pumps: Classification of pumps-Gear pumps, vane pumps, Piston pumps; Construction 

and working of pumps, Pump performance-Variable displacement pumps.  

Fluid power Actuators: Linear hydraulic actuators-Types of hydraulic cylinders-Single acting, 

Double acting, special cylinders like Tandem Telescopic. Construction of double acting cylinder, 

Rotary actuators. Fluid motors- Gear, Vane and Piston motors 

UNIT – III 

Control components in hydraulic systems: Construction and operation of control components- 

direction control valve-Ball check valve, Poppet or Seat valve, shuttle valve- 2/2 way -3/2 way-4/2 

way. Solenoid actuated valve, Pressure control valves- Pressure relief valve or Pressure limiting 

valve, Pressure reducing valve, Pressure sequence valve; Flow control valves-Non pressure 

compensated valves, Pressure compensated valves 

UNIT – IV 

Pneumatic System Components: Characteristics of compressed air, Basic components of 

pneumatic systems. Fluid conditioners- air filters, Air regulators, Air Lubricator. Pneumatic Control 

valves-Direction control valves, Quick exhaust valves, Pressure control valves. Pneumatic 

Actuators-linear actuator or Pneumatic cylinders, Rotary actuator or air motors 

UNIT – V 

Design of Hydraulic and Pneumatic Circuits: Control of a Single acting Hydraulic cylinder circuit, 

Circuit of a Double acting Hydraulic cylinder, Circuit of a Counter balance valve application. 

Cylinder synchronizing circuits- cylinders in parallel, Cylinders in series. Pneumatic Circuit of 

single acting cylinder control, Pneumatic Circuit of double acting cylinder control 

 



Text Books: 

1. T. Jagadeesha, Hydraulics and Pneumatics, I. K. International  Publishing House Pvt. Ltd, New 

Delhi 

2. P. K. Chandrasekhara,  Fluid Power(A text book of Hydraulics and Pneumatics), Everest 

Publishing House, Pune 

3. Andrew Parr, Hydraulics and Pneumatics, Jaico Publishing House 

Reference Books: 

1. Langov Soundarrajan, Introduction to Hydraulics and Pneumatics, Prentice hall of India, New 

Delhi 

2. H. L. Stewart, Hydraulics and Pneumatics, Industrial Press 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NON DESTRUCTIVE TESTING (NDT) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME320 
Professional 
Elective - II 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the principles and classification of NDT methods for failure identification 

CO2: Understand the theory of surface NDT and techniques involved in it 

CO3: Understand Thermography and Eddy current testing methods to detect the flaws 

CO4: Identify the flaws and leaks in the components using ultrasonic and acoustic emission Methods 

CO5: Utilize radiography to identify underlying failure sites 

UNIT – I 

Overview Of NDT: 

NDT Versus Mechanical testing, Overview of the Non Destructive Testing Methods for the detection 

of manufacturing defects as well as material characterisation. Relative merits and limitations, 

Various physical characteristics of materials and their applications in NDT, Visual inspection – 

Unaided and aided 

UNIT – II 

Surface NDT Methods: Liquid Penetrant Testing – Principles, types and properties of liquid 

penetrants, developers, advantages and limitations of various methods, Testing Procedure, 

Interpretation of results 

Magnetic Particle Testing- Theory of magnetism, inspection materials, Magnetisation methods, 

Interpretation and evaluation of test indications, Principles and methods of demagnetization, 

Residual magnetism 

UNIT – III 

Thermography And Eddy Current Testing:  

Thermography- Principles, Contact and non-contact inspection methods, Techniques for applying 

liquid crystals, Advantages and limitation – infrared radiation and infrared detectors, 

Instrumentations and methods, applications 

Eddy Current Testing - Generation of eddy currents, Properties of eddy currents, Eddy current 

sensing elements, Probes, Instrumentation, Types of arrangement, Applications, advantages, 

Limitations, Interpretation/Evaluation 

UNIT – IV 

Ultrasonic Testing And Acoustic Emission: 

Ultrasonic Testing-Principle, Transducers, transmission and pulse-echo method, straight beam and 

angle beam, instrumentation, data representation, A-Scan, B-scan, C-scan. Phased Array 

Ultrasound, Time of Flight Diffraction 

Acoustic Emission Technique – Principle, AE parameters, Applications 



UNIT – V 

Radiography: 

Principle, interaction of X-Ray with matter, imaging, film and film less techniques, types and use of 

filters and screens, geometric factors, Inverse square law, characteristics of films – graininess, 

density, speed, contrast, characteristic curves, Penetrometers, Exposure charts, Radiographic 

equivalence. Fluoroscopy- Xero -Radiography, Computed Radiography, Computed Tomography 

Text Books: 

1. Baldev Raj, T.Jaya kumar, M.Thavasimuthu, Practical Non-Destructive Testing, Narosa 

Publishing House 

2. Ravi Prakash, Non-Destructive Testing Techniques, 1st revised edition, New Age International 

Publishers 

Reference Books: 

1. ASM Metals Handbook, Non-Destructive Evaluation and Quality Control, American Society of 

Metals, Metals Park, Ohio, USA 

2. Paul E Mix, Introduction to Non-destructive testing: a training guide, Wiley, New Jersey 

3. Charles, J. Hellier, Handbook of Non-Destructive evaluation, Mc Graw Hill, New York 

4. Dr. V. Jayakumar, Dr. K. Elangovan, Non-Destructive Testing of Materials Lakshmi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MECHANICAL BEHAVIOUR OF MATERIALS (MBM) 

VI Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME321 
Professional 
Elective - II 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the deformation behavior of materials 

CO2: Understand the elastic behavior of the metals 

CO3: Understand the plastic deformation and their dislocations 

CO4: Understand the fracture and fatigue behaviour of materials 

CO5: Understand creep behavior of materials 

UNIT – I 

Introduction to deformation behavior: Concept of stresses and strains, engineering stresses and 

strains, Different types of loading and temperature encountered in applications, Tensile Test - 

stress-strain response for metal, ceramic and polymer, elastic region, yield point, plastic 

deformation, necking and fracture, Bonding and Material Behaviour, theoretical estimates of yield 

strength in metals and ceramics 

UNIT – II 

Elasticity Theory: The State of Stress and strain, stress and strain tensor, tensor transformation, 

principal stress and strain, elastic stress-strain relation, anisotropy, elastic behaviour of metals, 

ceramics and polymers 

Yielding and Plastic Deformation: yield criteria and yield surface, texture and distortion of yield 

surface, Limitation of engineering strain at large deformation, true stress and true strain, effective 

stress, effective strain, flow rules, strain hardening, stress-strain relation in plasticity, plastic 

deformation of metals and polymers 

UNIT – III 

Microscopic view of plastic deformation: Crystals and defects, classification of defects, 

thermodynamics of defects, geometry of dislocations, slip and glide, dislocation generation - Frank 

Read and grain boundary sources, stress and strain field around dislocations, force on dislocation - 

self-stress, dislocation interactions, partial dislocations, twinning, dislocation movement and strain 

rate, deformation behavior of single crystal, Critical Resolved Shear Stress (CRSS), deformation of 

poly-crystals - Hall-Petch and other hardening mechanisms, grain size effect - source limited 

plasticity, Hall-Petch breakdown, dislocations in ceramics and glasses 

UNIT – IV 

Fracture: Fracture in ceramics, polymers and metals, different types of fractures in metals, fracture 

mechanics - Linear fracture mechanics -KIC, elasto-plastic fracture mechanics - JIC, Measurement 

and ASTM standards, Design based on fracture mechanics, application of fracture mechanics in the 

design of metals, ceramics and polymers  



Deformation under cyclic load - Fatigue: S-N curves, Low and high cycle fatigue, Life cycle 

prediction, Fatigue in metals, ceramics and polymers 

UNIT – V 

Deformation at High temperature: Time dependent deformation - creep, different stages of creep, 

creep and stress rupture, creep mechanisms and creep mechanism maps, creep under multi-axial 

loading, micro structural aspects of creep, high temperature deformation of ceramics and polymers 

Text Books: 

1. G.E. Dieter, Mechanical Metallurgy, McGraw-Hill 

2. A.K. Bhargava & C.P Sharma, Mechanical behaviour and testing of materials, PHI publication 

3. Joachim Roesler, Harald Harders, Martin Baeker, Mechanical Behaviour of Engineering 

Materials Metals, Ceramics, Polymers, and Composites, Springer 

Reference Books: 

1. J. Roesler, H. Harders, and M. Baeker, Mechanical Behaviour of Engineering Materials: Metals, 

Ceramics, Polymers, and Composites", Springer Verlag. 

2. W.K. Liu, E. G. Karpov, H. S. Park, Nano Mechanics and Materials, John Wiley and Sons Pvt. 

Ltd 

3. Thomas H. Courtney, Mechanical Behaviour of Materials, McGraw-Hill.  

4. R.W. Hertzberg, Deformation and Fracture Mechanics of Engineering Materials, John Wiley & 

Sons. 

5. Prashant Kumar. R, Elements of Fracture Mechanics, Tata Mc Graw Hill, New Delhi, India 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 



REFRIGERATION AND AIR CONDITIONING (RAC) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 

Week 

Credits Maximum Marks 

ME408 
Professional 

Elective - III 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand different methods of refrigeration and the applications 

CO2: Classify different types of refrigerants and their impact on the environment 

CO3: Understand the vapour absorption refrigeration and other refrigeration systems 

CO4: Solve load calculations for air conditioning systems 

CO5: Understand the knowledge of different equipment used in Air conditioning systems 

UNIT – I 

Introduction: Methods of refrigeration 

Gas cycle refrigeration –Air refrigeration, Ideal and actual cycles, aircraft refrigeration and simple 

problems 

Vapor compression refrigeration system – Working principle, effect of sub cooling and super 

heating, ideal and actual cycle, numerical problems 

UNIT – II 

Vapour Compression Refrigeration System Components: General classification of compressors, 

condensers, evaporators and expansion devices and working principles 

Refrigerants: Desirable properties, Classification of refrigerants, Nomenclature, Environmental 

impact 

UNIT – III 

Vapour Absorption Refrigeration system: Introduction – practical vapour absorption refrigeration 

system, Lithium-Bromide absorption refrigeration system, three fluid absorption refrigeration 

system and comparison of compression and absorption refrigeration systems 

Other Refrigeration systems: Working principles of Steam jet refrigeration system, Thermoelectric 

refrigerator, Vortex & Pulse tube refrigerators 

UNIT – IV 

Introduction To Air Conditioning: Psychrometric properties & processes – characterization of 

sensible and latent heat loads –– need for ventilation, consideration of infiltration – load concepts of 

RSHF, GSHF- problems, concept of ESHF and ADP temperature. Requirements of human comfort 

and concept of effective temperature- comfort chart –comfort air conditioning – requirements of 

industrial air conditioning, air conditioning load calculations 

 

 



UNIT – V 

Air Conditioning Systems: Classification of equipment, cooling, heating, humidification and 

dehumidification, filters, grills and registers fans and blowers. heat pump – heat sources – different 

heat pump circuits 

Text Books: 

1. C. P. Arora, Refrigeration and Air Conditioning, TMH Publishers, New Delhi. 

2.  Domkundwar , Arora, Domkundwar  A course in Refrigeration and Air Conditioning, Dhanpati 

Rai publications, New Delhi.  

Reference Books: 

1. R.S. Khurmi , J.K. Gupta, Refrigeration and Air Conditioning, S.Chand publications 

2. Dossat , Principles of Refrigeration, Pearson Education, New Delhi 

3. Manohar Prasad , Refrigeration and Air Conditioning, NAI Publishers, New Delhi 

4. R.K. Rajput, Refrigeration and Air Conditioning, Kataria & Sons, New Delhi 

Data Hand Book: 

Sreenivasa Reddy, B. and Hemachandra Reddy, K., Thermal Data Handbook, IK International 

Publishers, Bangalore 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CRYOGENICS (CRG) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME409 
Professional 
Elective - III 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the concept of cryogenic system and its applications 

CO2: Know the concepts of liquefaction of gasses. 

CO3: Understand the concept of gas separation. 

CO4: Understand the concept of low temperature insulation and handling of cryogenic liquids 

CO5: Understand the concept of cryogenic refrigeration system 

UNIT – I 

Introduction to Cryogenic Systems: Historical development, Low Temperature properties of 

Engineering Materials, Mechanical properties- Thermal properties- Electric and magnetic properties 

– Cryogenic fluids and their properties.  

Applications of Cryogenics: Applications in space, Food Processing, super conductivity, Electrical 

Power, Biology, Medicine, Electronics and Cutting Tool Industry. Low temperature properties of 

engineering materials 

UNIT – II 

Gas liquefaction: Introduction-Production of low temperatures-General Liquefaction systems- 

Liquefaction systems for Neon, Hydrogen and Helium –Critical components of Liquefaction systems 

UNIT – III 

Cooling by adiabatic de-magnetization - Gas separation   and cryogenic systems-separation of   

gases- Rectifying   Columns-Air separating- single and double columns, Air separation plant 

UNIT – IV 

Cryogenic fluid storage: Cryogenic Storage vessels and Transportation, Cryogenic fluid transfer 

systems 

Cryogenic Insulation Thermal insulation and their performance at cryogenic temperatures, Super 

Insulations, Vaccum insulation and Powder insulation 

UNIT – V 

Cryogenic Refrigeration systems: Ideal Refrigeration systems, Refrigeration using liquids and 

gases as refrigerant- Refrigerators using solids as working media 

Text Books: 

1. Randall F. Barron, Cryogenic Systems, Oxford University Press, New York 

2. Mamata Mukhopadhyay, Fundamentals of Cryogenic Engineering, PHI, Delhi 

 

 

 



 

Reference Books: 

1. Domkundwar, Arora & Domkundwar, Course in Refrigeration & Air-Conditioning, Dhanpatrai & 

Co, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DESIGN OF HEAT TRANSFER EQUIPMENT (DHE) 

VII Semester  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME410 
Professional 
Elective - III 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 0 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Apply the  Kay and London chart in the design procedure of heat exchangers 

CO2: Apply design procedure of Evaporators and compressors 

CO3: Understand the concepts of heat pipe 

CO4: Understand the concepts of cooling towers and spray ponds 

CO5: Apply design procedure of  ducts and fans 

UNIT – I 

Design Of Heat Exchangers: Introduction - mean temperature differences for parallel and counter 

flow- effectiveness method N.T.U-kay and London charts. 

Design of Condensers: Types-overall heat transfer coefficients- temperature distribution and heat 

flow in a condenser-pressure drop in a condenser –extended fin surfaces-consideration of fouling 

factor-L.M.T.D. correction factor 

UNIT – II 

Design Of Evaporators: Introduction-Temperature distribution and heat flow in an evaporator-

pressure drop- factors to be consider in the design of heat transfer equipment-types of heat 

consideration of fouling factor – correction factor 

Design Of Compressors: Types-equivalent shaft work-volumetric efficiency-factors affecting total 

volumetric efficiency –compound compression with inter cooling- rotary compressors-surging 

UNIT – III 

Heat Pipe: Introduction, working of Heat Pipe, Different types of Heat Pipes, Details of Heat Pipe 

components, Advantages, Applications, Performance, Limitations of Heat Pipe. Design Criteria of Heat 

Pipe 

UNIT – IV 

Design of Cooling Towers and Spray Ponds: Classification - Performance of cooling towers – analysis 

of counter flow cooling towers- enthalpy-temperature diagram of air and water- cooling ponds- types 

of cooling ponds –cross flow cooling towers- procedure for calculation of outlet conditions 

UNIT – V 

Design Of Ducts: Continuity equation-Bernoulli’s equation-pressure losses-frictional charts- 

coefficient of resistance for fillings- duct sizing methods 

Design Of Fans: Standard air-fan horsepower-fan efficiency-similarity laws-fan laws-performance 

coefficients- theoretical expression for total pressure drop by a fan-centrifugal fan- axial flow fan-

system resistance 



Text Books: 

1. S. C. Arora , S. Domkundwar , Anand V. Domkundwar, A Course in Heat and Mass Transfer 

Dhanpat Rai & Co.(P) Ltd-Delhi  

2. P L Ballaney, Refrigeration and Air Conditioning, Khanna publications 

3. C Arora, Refrigeration and Air Conditioning, McGraw Hill Education 

Reference Books: 

1. R. K. shah, E. C. Subbarao, R. A. Mashelkar, Heat Transfer Equipment Design, Hemisphere          

publishing corporation 

2. Stanley M. Walas , Chemical process equipment selection and design, Butterworths  series in 

chemical engineering 

3. Stoecker ,Refrigeration and Air Conditioning, McGraw-Hill Higher Education 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=P+L+Ballaney&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=C+Arora&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Stoecker&search-alias=stripbooks


OPERATIONS PLANNING & CONTROL (OPC) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME411 
Professional 
Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the overview of the production / operations  management system 

CO2: Apply the forecasting techniques 

CO3: 
Apply aggregate planning, master scheduling and MRP techniques and solve line 

balancing problems 

CO4: Solve inventory related problems 

CO5: Understand the concepts of quality and its related techniques 

UNIT – I 

Introduction: Definition, functions of PPC, Types of production – job, batch and continuous, 

Product design and development, standardization, simplification, specialization, Product life cycle 

UNIT – II 

Forecasting:  Introduction to Forecasting, Forecasting methods – Opinion and judgmental 

methods, Time series method, Exponential smoothing, Regression & Correlation method 

UNIT – III 

Aggregate Planning & Master Scheduling: Introduction, Objectives of Aggregate Planning, Costs 

in aggregate planning, Strategies in aggregate planning, Master Production Scheduling 

Assembly line balancing – Methods of line balancing: Largest candidate rule, Kilbridge and 

Wester’s method, and Ranked Positional Weights method 

Material Requirement Planning (MRP): Importance of MRP, MRP system inputs and outputs, MRP 

calculations 

UNIT – IV 

Inventory Management: Introduction, Types of Inventories, Inventory Costs 

Deterministic Inventory models: Basic EOQ model, Manufacturing model without shortages, 

EOQ model with planned shortages, Inventory model with price breaks, ABC analysis 

UNIT – V 

Quality Control : Concept of quality, evolution of quality control, assignable and chance causes of 

variation, Variable Control charts ( averages and ranges charts) Attributes control charts (P chart 

and C chart), 

Acceptance Sampling – Single Sampling, Double Sampling and Multiple sampling plans, OC 

curves of single sampling plans 

 

 



 

Text Books: 

1. Joseph G. Monks, Operations Management, TMH Publishers, New Delhi 

2. M.Mahajan, Industrial Engineering and production management, Dhanpat rai and Co, New 

Delhi 

Reference Books: 

1. S.N. Chary, Operations Management, TMH Publishers, New Delhi 

2. N.D. Vohra, Quantitative techniques in Management, TMH publishers, New Delhi 

3. R. Panneerselvam, Production and operations management, PHI 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUALITY AND RELIABILITY ENGINEERING (QRE) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME412 
Professional 
Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Understand the overview of the Total Quality Management system 

CO2: Understand concepts of customer satisfaction and employee involvement 

CO3: 
Apply the appropriate tools and techniques of continuous process improvement for 

controlling and improving quality 

CO4: 
Apply Quality Function Deployment and Bench Marking process for improving a 

product or process 

CO5: Understand concept of Reliability Engineering 

UNIT – I 

Introduction to T.Q.M. : Introduction to Quality; Evolution of and basic approach to Total Quality 

Management; Leadership concepts; The Seven habits of highly effective people; Role of TQM 

Leaders; Implementation of TQM; Quality council, quality statements 

UNIT – II 

Customer Satisfaction: Types of Customers-Internal and External; Customer perception of quality; 

Feedback & brief discussion on Information Collecting Tools 

Employee Involvement: Maslow’s hierarchy of needs; Types of Teams, Stages of team 

development, Common barriers to team progress, Training; Benefits of Employee Involvement 

UNIT – III 

Continuous Process Improvement: Introduction, Juron trilogy, Improvement strategies; P-D-S-A 

cycle & Problem solving method; Basic concepts of Kaizen and Six sigma quality control, Taguchi 

method, Quality circles 

Supplier Partnership: Introduction, Partnering, Sourcing, Supplier Selection, Supplier Rating, 

Relationship Development 

Tools & Techniques of TQM : Pareto diagram, Cause & Effect diagram 

UNIT – IV 

Benchmarking: Introduction, Benchmarking process 

Quality Function Deployment: Benefits of QFD, House of Quality 

UNIT – V 

Reliability Engineering: Introduction, Failures & failure modes, Causes of failures  

Design for Reliability: Designing for higher Reliability, Reliability & Cost 

Component Reliability: MTTF, Time dependent hazard models – Exponential Distribution 

System Reliability: Systems with components- in Series, and in Parallel; Non-Series-Parallel 



systems 

Redundancy Techniques: Introduction, Component & Unit Redundancy, Weakest link technique 

Text Books: 

1. Dale H. Bester field, Total Quality Management, Pearson Education, New Delhi 

2. E. Balagurusamy, Reliability Engineering, TMH Publishers, New Delhi 

3. M. Mahajan, Statistical Quality Control, Dhanapat Rai and Sons Publishers, New Delhi 

Reference Books: 

1. Douglas C. Montgomery, Introduction to Quality Control, John Wiley and Sons Publishers, New 

York 

2. N. Logothetis, Managing for Total Quality, From Deming to Taguchi, PHI Publishers, New Delhi 

3. L.S. Srinath, Reliability Engineering, East West Press, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OPTIMIZATION METHODS (OM) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME413 
Professional 
Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Solve problems of optimization using Integer programming 

CO2: Solve problems of optimization using Dynamic programming 

CO3: Understand optimization using Genetic algorithms 

CO4: Understand and solve classical optimization problems 

UNIT – I 

Optimization: Introduction, Historical Development, Engineering Applications of Optimization, 

Classification of Optimization problems. 

Integer Programming: Simple applications of integer programming, solution methods of integer 

programming- Branch and Bound Algorithm, Cutting Plane Algorithm 

UNIT – II 

Dynamic Programming: Introduction- Bellman’s principle of optimality-Application of dynamic 

programming to Linear programming problem and Capital budgeting problem 

UNIT – III 

Genetic Algorithm (GA): Introduction, Difference between Genetic Algorithm and Traditional 

Methods, Simple Genetic Algorithms, Similarity Templates (Schemata), Genetic algorithm operators 

- selection, crossover and mutation,  Simple applications of GA 

UNIT – IV 

Classical Optimization-1: Introduction; Unconstrained problems of maxima and minima,   

constrained problems   of   maxima   and minima 

UNIT – V 

Classical Optimization-2: Constraints    in   the   form   of    equations - Lagrangian method; 

Constraints in the form of inequalities -Kuhn-tucker conditions 

Text Books: 

1. S.D.Sharma , Operations Research, Kedarnath and Co. Publishers, Meerut 

2. A.P.Verma , Operations Research, S.K.Kataria & Sons, New Delhi 

Reference Books: 

1. V. K. Kapoor , Operations Research, S. Chand, New Delhi 

2. S.S.Rao, Optimization Theory and Applications, NAI Publishers, Hyderabad 

 

 

 



Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and 

may contain sub-questions. i.e. there will be two questions from each unit and the student should 

answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SIX SIGMA (SS) 

VII Semester Mechanical Engineering Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

ME414 
Professional 

Elective - IV 

L T P C 

Continuous  

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the significance of Six Sigma methodology in manufacturing and service 
organizations 

CO2: Understand  the steps involved in the define phase of Six Sigma methodology 

CO3: Apply appropriate tools in the Measure phase of Six Sigma methodology 

CO4: Identify the deliverables in analyse phase of Six Sigma methodology 

CO5: Develop a road map for  implantation of six sigma 

UNIT – I 

INTRODUCTION: Overview - Six sigma definition – Background – Six sigma compared to total 

quality management (quality) – traditional vs. Manufacturing six sigma – Common terms, 

foundations of six sigma, six sigma tools – COPQ – Total quality cost – Understanding variation 

– Value stream mapping –DMAIC vs DFSS  

UNIT – II 

PREPARATION PHASE: Organizational success factors – leadership, six sigma as strategic 

initiative, internal communication strategy and tactics, formal launch, organizational 

structure, six sigma training plan, project selection, assessing organizational readiness, 

pitfalls. work as a process – vertical functions and horizontal processes.  

DEFINE PHASE: Overview – customer identification, feedback, requirements – problem 

statement - voice of customer – importance, collect VOC data, critical to quality CTQ – Affinity 

process – Pareto diagrams – BRD – Project scope - Project charter – High level process map – 

Project team – SIPOC – Process map – Practice live exercises 

UNIT – III 

MEASURE PHASE: Overview – Types of measures – Introduction to statistical methods – 

Sampling plan – Population or sample – Central limit theorem - Types of data - Data collection 

– Choosing statistical software – Measure tools – Cause and effect diagrams – Line , bar, 

stacked bar graphs – Pie chart – Histograms - Control charts. Six sigma measurements – 

Quality cost - Cost of poor quality – Quality loss function. Measurement system analysis –

Process capability calculations 

UNIT – IV 

ANALYSE PHASE: Overview – Process analysis – Correlation coefficient – Regression - 

Hypothesis testing applications (DOE/ANOVA, Chi square test) – Failure mode and effects 

analysis - Statistical tests and tables – Tools for analyzing relationships among variables – Gap 



analysis – Root cause analysis – Waste analysis - Survival analysis - Practice exercises.  

IMPROVE PHASE: Overview – Process redesign – Generating improvement alternatives – 

Design of experiments – Waste elimination – Cycle time reduction – Theory of constraints - 

Pilot experiments – Cost/benefit analysis – Implementation plan – Risk analysis and mitigation 

UNIT – V 

CONTROL PHASE: Overview – Process scorecard – SPC: selection of chart and selection of 

analysis – TPM – Sustain improvement - Final project report and documentation. Roadmap to 

implementation.  

SIXSIGMA IMPLEMENTATION: Roadmap for implementation. Common Implementation 

issues and management strategies 

Text Books: 

1. Joseph De Feo, William Barnard and Juran Institute, Juran Institute’s Six Sigma 

Breakthrough and Beyond, The McGraw-Hill Companies 

2. Kai Yang and Basem El Haik, Design for Six Sigma, McGraw Hill, New York 

Reference Books: 

1. Betsiharris Ehrlich, Transactional Six Sigma and Lean Servicing, St. Lucia Press 

2. Thomas Pyzdek, Six Sigma Handbook: Complete Guide for Greenbelts, Blackbelts and 

Managers at All Levels, Tata McGraw Hill Companies Inc 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions. i.e. there will be two questions from each unit and the 

student should answer any one question 

 

 

 

 

 

 

 

 



INDUSTRIAL ROBOTICS (IRT) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME415 
Professional 
Elective – V 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the basic components of industrial robots 

CO2: Understand the types of End Effectors and Sensors in robots 

CO3: Understand the Robot manipulator, forward and inverse kinematics 

CO4: 
Understand the programming methods for robots and design considerations of Robot 

work cell 

CO5: Understand the manufacturing and processing applications of robot 

UNIT – I 

Fundamentals of Robotics and Robot technology: Automation and robotics, robot definition, robot 

anatomy, robot configurations, work volume, precession of movement, robot actuation and feed-back 

component, actuators, hydraulic actuators, electrical actuators (variable reluctance type and 

permanent magnet type stepper motor). Position sensors (potentiometer, resolvers, and encoders), 

velocity sensors (tachometer), power transmission devices 

UNIT – II 

End Effectors and Sensors: Robot end effectors, types of end effectors, mechanical grippers, other 

type of grippers- Vacuum cups, magnetic grippers, adhesive grippers, Hooks, Scoops and other 

miscellaneous devices. Sensors in robotics- tactile sensors, proximity and range sensors, Machine 

Vision, use of sensors in robotics 

UNIT – III 

Robot Motion Analysis and Control: Introduction to manipulator kinematics, position 

representation, forward transformation and reverse transformation of two degree freedom robot arm, 

three degree of freedom arm in two dimensions, four degree freedom manipulators in three dimension, 

homogeneous transformation and homogeneous transformation matrix 

UNIT – IV 

Robot Programming: Methods of robot programming- Lead through- WAIT, SIGNAL and delay 

commands; The textual robot programming languages, robot language structures, constants, 

variables and other data objects, motion commands, end effectors, sensors commands and monitor 

mode commands 

Robot cell design and control: Robot cell layout, work cell control, interlocks, error detection and 

recovery, graphical simulation of robot work cell 

 

 



UNIT – V 

Robot Applications in Manufacturing: Material transfer and machine loading and unloading- 

general considerations in material handling.  

Processing Operations: Spot welding, continuous arc welding, spray coating, and other processing 

operations 

Text Books: 

1. Mickel. P. Groover et. al, Industrial Robotics- Technology, Programming and Applications, McGraw 

Hill Publishers, New Delhi 

2. Deb S.R., Robotics Technology and Flexible Automation, TMH Publishers, New Delhi 

3. Richard D. Klafter, Robotic Engineering: An Integrated Approach, Pearson Publications 

Reference Books: 

1. K. S. Fu,  Ralph C. Gonzalez and C.S.G. Lee, Robotics, control, sensing, vision, Mc Graw Hill 

2. Rama chandran, Nagarajan, Introduction to Industrial Robotics, Pearson 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.mheducation.co.in/catalogsearch/advanced/result/?authors=K.%20S.%20Fu
https://www.mheducation.co.in/catalogsearch/advanced/result/?authors=Ralph%20C.%20%20Gonzalez
https://www.mheducation.co.in/catalogsearch/advanced/result/?authors=C.S.G.%20Lee


COMPUTER NUMERICAL CONTROL MACHINES (CNCM) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME416 
Professional 
Elective – V 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: Understand the construction, principles, working and maintenance of CNC machines 

CO2: Understand the interfacing drives, feedback devices in CNC machines 

CO3: Understand the interfacing and control systems of CNC machine tools 

CO4: 
Understand Manual and Computer Aided Part Programming with logical / optimum 

sequence to translate part drawings into finished products 

CO5: Understand the communication between DNC and machine control unit 

UNIT – I 

Introduction to CNC Machines: Working principles of typical CNC lathes, turning centers, 

machining centers. 

Constructional Features of CNC Machine Tools: Design Considerations, Spindle drives, Slideways- 

Lead Screw, Accessories of Machining Centers, Automated Tool changer, maintenance of CNC 

machines 

UNIT – II 

System Devices: Drives- Hydraulic systems, direct current motors, stepper motors, alternate current 

motors, Feedback devices-encoders, resolvers, tachometers, Counting devices-flip-flops, counters, 

decoders, digital to analog converters 

UNIT – III 

Control Systems and Interfacing: Open loop and closed loop systems, block diagram of a typical 

CNC system, description of hardware and software interpolation systems 

UNIT – IV 

Manual Part Programming: Introduction, Nomenclature of CNC Machines, Reference Points, 

Absolute, Incremental programming, G and M codes, custom macros, part programming examples for 

CNC Turning and Milling 

Computer Aided Part Programming: Introduction, Languages for computer Aided part Programming, 

APT Language, Geometric Statements, Motion Statements, Post processing statements, Auxiliary 

statements, Simple problems using APT language 

UNIT – V 

Concept of Distributed Numerical Control: DNC system- communication between DNC computer & 

machine control unit- hierarchical processing of data in DNC system – features of DNC system 

Text Books: 

1. Yoram  Koren, Computer Control of Manufacturing Systems, McGraw Hill 



2. Radha krishnan P, Computer Numerical control (CNC) Machines, New Central Book Agency, India 

3. B. S. Pabla, M. Adithan, CNC Machines, New Age International. 

Reference Books: 

1. James V. Valantino, Joseph Goldberg, Introduction to CNC machine Programming, Pearson 

2. Chen Dhe Hang Zhu, CNC Programming and Operations, Southwest Jiaotong University Press 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22B.+S.+Pabla%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22M.+Adithan%22


ADVANCED PRODUCTION METHODS (APM) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME417 
Professional 
Elective – V 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Understand modernized changes took place in foundry and advanced casting processes 

CO2: Understand different metal forming processes 

CO3: Understand advanced welding techniques 

CO4: Identify surface treatment methods to alter surface properties 

CO5: Understand the concepts of rapid prototyping processes 

UNIT – I 

Modernization and Mechanization of Foundry: Need for Modernization and Mechanization of 

Foundry-belt conveyors, bucket elevators, sand reclamators and sand conditioners. 

Advanced Casting Processes: Vacuum die casting, squeeze casting, centrifugal casting and thin roll 

casting 

UNIT – II 

Advanced Metal forming:  Roll forming, High velocity hydro forming, High velocity mechanical 

forming, Electromagnetic forming, and High energy rate forming (HERF) 

UNIT – III 

Advanced Welding Processes: Friction welding, Friction stir welding, Resistance welding, Plasma arc 

welding, Laser beam welding, Electron beam welding, Electro slag welding  

UNIT – IV 

Surface Cleaning and Coatings: Mechanical cleaning, Chemical cleaning, Polishing, Surface 

coatings-Metallic coatings, plastic coatings, conversion coatings and paint coatings 

UNIT – V 

Rapid Prototyping: Introduction to rapid prototyping, steps in rapid prototyping process, 

classification of RP systems, Stereo lithography systems, Laminated object manufacturing, Selective 

laser sintering and applications of RP systems 

Text Books: 

1. P. L. Jain , Principles of Foundry Technology, TMH Publishers, New Delhi 

2. Badebhau , Advanced Manufacturing Process , Trainee engineer at Indo-German Tool Room 

3. Dr K S Yadav, Advanced Welding Technology, Rajsons Publications Pvt Ltd, New Delhi 

4. P.C. Sharma, Production Engineering, S.Chand Publishers, New Delhi 

5. Chua C.K. Leong. K.F, and Lim CC.S., Rapid Prototyping Principles and Applications, World 

Scientific Publishing Co. Pvt. Ltd 



 

Reference Books: 

1. Heine and Rosenthal, Principles of Metal Casting, TMH Publishers, New Delhi 

2. Dr. R. S. Parmar, Welding Processes and Technology, Khanna Publishers, New Delhi 

3. A. Ghosh and A K Malik, Manufacturing Science, East West Press Pvt Ltd, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MECHATRONICS (MT) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME418 
Professional 
Elective – V 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Illustrate various components of mechatronics systems and sensors 

CO2: Identify the actuating systems based on mechatronics system application 

CO3: Understand the concept and applications of data acquisition system 

CO4: Discuss the architecture of microprocessors and microcontroller 

CO5: Make use of the PLC architecture and ladders programming in industrial applications 

UNIT – I 

Introduction to Mechatronics. Sensors - working characteristics and mathematical model of 

sensors-Thermal, Pressure, Strain, load cell, Motion, Accelerometer, Optical, Photo diode, Photo 

Emissive, Force and Torque sensors. 

UNIT – II 

Hydraulic, Pneumatic & Electrical systems - Elements, Construction, Operation, Standard 

Symbols and Industrial Applications. Hydraulic and Pneumatic Circuits 

UNIT – III 

Introduction and significance of Data Acquisition System (DAS), types of DAS, Signal 

conditioning system, Industrial Applications 

UNIT – IV 

Digital Logic, Logic Gates, Boolean algebra. Principles of basic electronics, Microprocessors / 

microcontroller, Industrial Applications, Hardware in mechatronics systems, Interfacing, Digital-

to-Analogue (DA) and Analogue-to-Digital (AD) converters, software and hardware principles and 

tools to build mechatronics systems 

UNIT – V 

Programming Logic Controllers (PLC): basic structure, selection of PLCs, Ladder Programming in 

Industrial Applications  

Advanced applications in mechatronics: mechatronics control in automated manufacturing, CIM, 

Robot, Artificial Intelligence in mechatronics, fuzzy logic applications in mechatronics, micro 

sensor. 

Text Books: 

1. Nitaigour Premchand Mahalik , Mechatronics-Principles, Concepts and Applications, Tata 

McGraw Hill 

2. W. Bolton, Mechatronics – Electronic Control Systems in Mechanical and Electrical 



Engineering,  Pearson Education 

Reference Books: 

1. Mechatronics by HMT Ltd. – Tata Mc Graw Hill 

2. Anthony Esposito, Fluid Power, Pearson Education 

3. Ernest O. Doeblin, Measurement Systems Application and Design, McGraw Hill International 

Publication 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three questions 

shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall 

be EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit 

and may contain sub-questions. i.e. there will be two questions from each unit and the student 

should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RENEWABLE ENERGY SOURCES (RES) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME419 
Professional 
Elective – VI 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Understand the changes that took place in Energy Sources 

CO2: Identifying different Sources of Energies and their applications 

CO3: Solve problems associated with the solar energy 

CO4: 
Understand the technologies involved in extraction of wind energy, biomass energy and 

geothermal Energy 

CO5: Understand the knowledge of Tidal and Wave and Ocean energy conversion methods 

UNIT – I 

Introduction and Energy Conservation: Classification of energy sources-Importance of renewable 

energy sources and energy chain-Principles of energy conservation –Energy conservation 

opportunities. 

Fundamentals of Solar Energy: Extra-terrestrial and terrestrial radiation- Solar constant and solar 

radiation geometry-Solar time and day length-Estimation of monthly average daily total radiation on 

horizontal surface and tilted surface-Measurements of radiation data. 

UNIT – II 

Solar Collecting Devices: Flat plate collector-selective surfaces-Air collectors- Classification of 

concentrating collector-Tracking of CPC collector 

Solar Thermal Systems: Methods of storing solar energy-Solar water heating-Solar refrigeration 

system – Solar thermal power generation-Solar Distillation-Solar space heating 

UNIT – III 

Solar Voltaic Systems: Basic principle of PV cell-Arrangements of PV cell-classification of PV cell 

Wind Energy: Origin of wind-Application of wind power –Betz limit-Components of horizontal axis 

wind turbine-Types of blades- Classification of vertical axis turbine 

UNIT – IV 

Biomass Energy: Photosynthesis process- Biomass conversion technologies- Biogas production - 

Types of digester- Factors affecting the digester performance 

Geothermal Energy: Types of geothermal energy resources-Energy conversion through geothermal 

energy resources-Environmental consideration 

UNIT – V 

Ocean Thermal Energy Conversion: Principle of OTEC- Anderson and Claude cycles, Tidal and Wave 

energy conversion methods 

Emerging Technologies: Principle of magneto hydro dynamics-thermo electric and thermionic 



conversion, Introduction to Fuel cell 

Text Books: 

1. B.H. Khan, Non-conventional Energy Sources, 3rd  edition TMH Publishers, New Delhi 

2. Suhas P.Sukhatme., Solar energy: Principles of thermal collection and storage, Tata McGraw Hill 

publishing Co. Ltd 

Reference Books: 

1. G.D Rai, Non-conventional Energy Sources, Khanna Publishers, New Delhi 

2. S. Rao and Paulekar, Energy Technology, Khanna Publishers, New Delhi 

3. H. P. Garg, J. Prakash, Solar energy fundamentals and applications, Tata McGraw Hill publishing 

Co. Ltd 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AUTOMOBILE ENGINEERING (AME) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME420 
Professional 
Elective – VI 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course, students will be able to 

CO1: 
Understand the use and operation of cylinder block, cylinder liners, piston, connecting rod, 

crank shaft, cam shaft, air cleaners, exhaust intake manifolds and mufflers and the working 

of cooling system, lubrication system 

CO2: Understand the fuel supply system of SI and CI engine automobiles 

CO3: 
Understand the working of electronic ignition system for automobiles and components like 

battery, dynamo, alternator, cut out, current regulator, voltage regulator, starting motor and 

sparkplug 

CO4: 
Understand the working of manual transmission system, differential gear box, steering 

geometry and axles of an automobile 

CO5: 
Understand the working of front axle suspension, rear axle suspension and air suspension 

systems of an automobile and working of mechanical braking, hydraulic braking, pneumatic 

braking systems and emission standards of an automobile 

UNIT – I 

Engine Parts: Function and constructional details of Cylinder block, Cylinder liners-wet and dry 

types, Piston, Connecting rod, Crankshaft, Camshaft, Air cleaner, Intake and Exhaust manifolds, 

Mufflers. 

Cooling System: Need for cooling of automobile, Types of cooling-air cooling, water-cooling. Natural 

circulation (Thermo-syphon system), Forced circulation and sealed Systems. Components of water-

cooling system. Water pump, fan, Radiator, Thermostats and temperature indicators. Anti-freeze 

mixtures. 

Lubricating Systems: Need for lubrication, Functions of lubricating oil. Properties of lubricating oil, 

and S.A.E grading of lubricants. Lubricating systems-Petroil, Splash, Pressure feed, Wet and Dry 

sump, Semi pressure and pre-lubrication system 

UNIT – II 

Fuel Supply Systems: Fuel supply system of diesel engine, fuel injection pumps, Super charging of 

diesel engines. Fuel supply system for petrol engines-Carburettors, Air-fuel ratios at different vehicle 

running conditions, Working of a simple carburettor. Various carburettor systems- Float, Starting, 

Idle, Low speed, High speed and acceleration systems. MPFI and EFI systems. Types of carburettors- 

Working and constructional details of SU, Zenith and Carter carburettors 

UNIT – III 

Ignition System: Electronic ignition system. Storage battery, Battery rating, Dynamo, Alternators, 

Cut outs, Voltage and Current regulators. Starting motors. Sparkplugs-Hot and Cold, Computer 

controlled coil ignition sensors 

 



UNIT – IV 

Transmission System: Clutch-Principle and requirements of a clutch, types of clutches-Single plate, 

Multi plate and Centrifugal, Semi-centrifugal clutches. 

Gearbox - Requirements of a gear box, Gear selecting mechanism, Types of gear boxes-Sliding mesh, 

Constant mesh and Synchromesh. Propeller shaft - Functions and constructional details, 

Differential: Principle of working and its construction, Front axle-stub axle-types of stub axles. 

Rear axle –Semi floating, Three-quarter floating and Full floating axles. Steering-Wheel alignment. 

Steering geometry-Camber-Castor, Kingpin inclination, Toe in, and Toe-out. Steering linkages-Under 

steering and over steering. Power steering 

UNIT – V 

Suspension: Types of suspension springs, Front axle independent suspension systems-Wishbone 

type. Trailing link type, Vertical link type. Rear axle suspension systems, Shock absorbers, Air 

suspension system 

Brakes: Requirements of good braking system. Types of brakes-Mechanical, Hydraulic and 

pneumatic systems, Emission control, environmental effects on engines, Euro Standards I&II. 

Introduction to concept of Mechatronics 

Text Books: 

1. Kirpal Singh, Automobile Engineering Vol.1&2, Standard Publishers, New Delhi 

2. R.B. Gupta, Automobile Engineering, Satya Prakasam Publishers, New Delhi 

Reference Books: 

1. W.H.Crowse, Automotive Mechanics, TMH Publishers, New Delhi 

2. Joseph Heitner, Automotive Mechanics, EWP Publishers, New Delhi 

3. Heldt, High Speed Combustion Engines, Oxford and IBH Publishers, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 



 

ENERGY CONSERVATION & MANAGEMENT (ECM) 

VIII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

ME421 
Professional 
Elective – VI 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1: Understand various technologies of energy conservation 

CO2: Understand the thermal insulation and refractors 

CO3: Understand the concepts of engineering economics 

CO4: 
Understand the concepts of project management including Pay back method, Net present 

value method and budgets 

CO5: Understand the concept of energy auditing and energy management programs 

UNIT – I 

Introduction to Energy Conservation and Management: Power scenario in India and the world- 

Rules for energy conservation- Technologies for energy conservation-Energy conservation patterns. 

Cogeneration: Principle of Cogeneration-topping cycle and bottoming cycle, Amount of energy saving 

through cogeneration 

UNIT – II 

Thermal Insulation and Refractors: Heat loss through un insulated surfaces – Effect of insulation 

on current carrying wires- Critical thickness of insulation- Classification and properties of 

refractories and insulators 

UNIT – III 

Engineering Economics: Steps in planning – Efficiency of organization- Capital budgeting- Time 

value of money- Cash flow Diagrams – Present worth factor-Capital recover factor- Equal annual 

payment methods-Nominal and effective interest rates-Discrete and continuous compounding – 

Equivalence between cash flows 

UNIT – IV 

Project Management: Method of investment appraisal- Rate of return method- Pay back method- 

Net present value method- Types of project- Types of budgets- Purpose of project management- Roles 

and responsibilities of project manager 

Energy Auditing : Objectives- Level of responsibility- Control of energy- Use of energy- Schemes of 

energy conservation- Energy index and cost index-Pie charts and sankey diagrams –Load profiles – 

Preliminary and detailed energy audit – Energy saving potential 

UNIT – V 

Energy Management Programs: Necessary steps of energy management program- Concepts of 

energy management –General principles of energy management 



Energy management in manufacturing and process industries: Qualities and functions of energy 

managers – Language of energy manager – Checklist for top management 

Text Books: 

1. W.R. Murphy and G. Mickay, Energy Management, Butterworth Publishers, New Delhi 

2. P.W.O. Calighan, Energy Conservation, Pergmon Press, New York 

Reference Books: 

1. Albert Thumann , Hand Book of Energy Audits, Prentice Hall, New Jersey 

2. Craig B. Smith, Energy Management Principles, Pergmon Press, New York 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OPEN ELECTIVES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

List of Open Electives 

 

Code 
Professional 

Elective 
Name of Course 

Offered by the 

Department 
OE301 

OE - I 

Artificial Intelligence & Expert Systems CSE 

OE302 Introduction to Information Systems CSE 

OE303 Web Development Programme CSE 

OE304 Introduction to Cyber Security CSE 

OE305 Internet of Things ECE 

OE306 Nano Technology ECE 

OE307 Remote Sensing & GIS CE 

OE308 Optimization Techniques ME 

OE309 Renewable Energy Systems EEE 

OE310 Introduction to JAVA CSE 

OE311 

OE - II 

Object Oriented Programming through JAVA CSE 

OE312 Ethical Hacking CSE 

OE313 Principles of Programming Languages CSE 

OE314 Advanced Information Systems CSE 

OE315 Scientific Programming with Python CSE 

OE316 Fuzzy Logic & Neural Networks ECE 

OE317 Building Information Modelling CE 

OE318 Product Lifecycle Management ME 

OE319 Simulation of Engineering Systems EEE 

OE320 Industrial Safety ME 

OE401 
OE – III 

(Department Emerging 

Technologies) 

Mechanical Vibrations ME 

OE402 Computational Fluid Dynamics ME 

OE403 Experimental Stress Analysis ME 

OE404 Product Design & Development ME 

OE405 
OE – IV 

(Department Emerging 

Technologies) 

Additive Manufacturing Technology ME 

OE406 Intelligent Manufacturing Systems ME 

OE407 Advanced Materials Technology ME 

OE408 Design for Manufacturing ME 

 

 

 

 

 



ARTIFICIAL INTELLIGENCE & EXPERT SYSTEMS (AIES) 

V Semester:  B.Tech                                        Scheme: 2017 
Scheme: 2017 Course 

Code 
Category Hours/Week Credits Maximum Marks 

 

 

OE301 

 

 

Open Elective 

- 1 

 

L 

 

T 

 

P 

 

C 

Continuous 
Internal 
Assessment 

 

End Exam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional Exam Duration:2 Hrs End Exam Duration:3 Hrs 

 

Course Outcomes: At the end of the course, students will be able to 

CO1:Understand how to formulate an efficient problem state  space for a problem 

CO2:Discuss how search strategies will find solutions to problems by systematically 

generating new states and testing them against goals 

CO3:Apply Hill-climbing, simulated annealing, Local Beam Search, Genetic Algorithms 

(Local search   

problems) for Agent’s Problems 

CO4: Describes how to solve unpredictability, contingencies of agent’s problem-solving 

process, in which the agents' GAME goals are in conflict 

CO5: Understand the features and working of Expert System. 

 

UNIT– I 

Introduction: What Is AI?, The Foundations of Artificial Intelligence 

Intelligent Agents: Agents and Environments, Good Behaviour: The Concept of 

Rationality, The Nature of Environments, And the Structure of Agents. 

Solving Problems by Searching: Problem-Solving Agents, Example Problems, 

Searching for Solutions 

UNIT– II 

Uninformed Search Strategies: BFS, DFS, Depth –limited search, IDA, Bidirectional 

search 

Informed (Heuristic) Search Strategies- Greedy best-first search, A* search, 

Memory-bounded heuristic search, Learning to search better. Heuristic Functions. 

UNIT– III 

 Beyond Classical Search: Local Search Algorithms and Optimization Problems, Local 

Search In Continuous   Spaces, Searching With Partial Observations. Searching with 

Nondeterministic Actions 

UNIT– IV 

Adversarial Search: Games, Optimal Decisions In Games, Alpha—Beta Pruning 

Constraint Satisfaction Problems: Defining Constraint Satisfaction Problems, 

Constraint Propagation: Inference InCsps, Backtracking Search For Csps, Local Search 

For Csps, The Structure Of Problems 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 

UNIT– V 

Introduction to Expert System: What are Expert Systems, Features of Expert 

system, Features of good expert system, Role of human in Expert system, Expert 

system organization, Difference between expert system and conventional program, 

Basic activities of expert system and the areas in which they solve problems, 

Prospector system features, working. 

Text Books: 

1. Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, Third 

Edition, 2010. Pearson   Education.   

2. Donald A.Water man,” A Guide to expert systems”, Addison Wesley publishing 

company. 

 

Reference Books: 

1. Elaine Richie Kevin Knight [2008], [3rd Edition], Artificial Intelligence, TMH 

 

Web References: 

1. https://onlinecourses.nptel.ac.in/noc18_cs51 

2. https://www.geeksforgeeks.org/artificial-intelligence-an-introduction/ 

3. https://www.tutorialspoint.com/artificial_intelligence/artificial_intelligence_expert

_systems.htm 

Question Paper Pattern: 

  SessionalExam 

The question paper for sessional examination is for 30 marks, covering half of the 
syllabus for first Sessional and remaining half for second sessional exam. Question No 
1 which carries 6 marks contains three short answer questions of two marks each. 
The remaining three questions shall be EITHER/OR type questions carrying 8 marks 
each. 

  End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer 

questions each of 2marks. (Total 10 marks) covering one question from each unit. The 

remaining five questions shall be EITHER/OR type questions carrying 10 marks each. 

Each of these questions is from one unit and may contain sub-questions. i.e there will 

be two questions from each unit and the student should answer any one question. 



 
INTRODUCTION TO INFORMATION SYSTEMS (IIS) 

V Semester:  B.Tech Scheme: 2017 

Course 

Code 

Category Hours/Week Credits Maximum Marks 

 

OE302 

 

Open Elective - 1 

L T P C 

Continuous 

Internal 

Assessmen

t 

End Exam TOTAL 

3 0 0 3 40 60 100 

Sessional Exam Duration:2 Hrs    End Exam Duration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the concepts of Computer architecture and functionalities of System 

software 

CO2: Understand the page replacement and CPU Scheduling Algorithms 

CO3: Understand the phases of software development life cycle and process models. 

CO4: Design ER model for real life scenarios 

CO5: Apply SQL commands to create, update, modify and retrieve data from the data bases. 

CO6: Apply normalization techniques to normalize the database. 

UNIT– I 

Fundamentals of Computers & Computer Architecture: Introduction, Organization of a 

small computer, Central Processing Unit, Execution cycle, Instruction categories, measure of 

CPU performance, Memory, Input/output devices, BUS, addressing modes 

System Software: Assemblers, Loaders and linkers, Compilers and interpreters.  

UNIT– II 

Operating System: Introduction, Memory management schemes, Page replacement 

algorithms, Process management, CPU scheduling algorithms. 

Software engineering: Software engineering: Introduction to Software engineering, Life cycle 

of a software project, software Development models. 

UNIT– III 

Relational Database Management System: Introduction to DBMS, the database technology, 

data models, Database Users. 

Entity Relationship (E-R) Modelling: Introduction, Notations, Modelling E-R Diagrams, 

Case Studies, Merits   and Demerits of E-R modelling. 

UNIT– IV 

Structured Query Language (SQL): Introduction to SQL, Data types, Data Definition language 

commands, Data Manipulation Language Commands and Data control Language Commands, 

Candidate Key, Primary key, Foreign key, Select Clause, Where Clause, Logical Connectives – 

AND, OR, Range Search, Pattern Matching, Order By, Group By, Set Operations – Union, 

Intersect and Minus, Aggregate Functions, Join Operations. 

 



UNIT– V 

Normalization:  

 Introduction, Need for Normalization, Process of Normalization, Types of Normal Forms (1 

NF, 2 NF,  

 3 NF & BCNF), Merits and Demerits of Normalization. 

Text Books: 

1. Campus Connect Foundation Program – Computer Hardware and System Software 

Concepts, Programming Fundamentals- Vol. – 1, INFOSYS. 

2.Campus Connect Foundation Program – Relational Database Management System, Client 

Server Concepts, Introduction to Web Technologies - Vol. – 4, INFOSYS  

       3.Henry F. Korth& Abraham Silberschatz, - Data Base System Concepts, 5th Edition, 2005, 

Mc Graw hill 

Reference Books: 

1. M. Morris Mano [2011], [3 rd Edition], Computer system architecture, Pearson 

Education, 2011 

2. Sommerville [2008], [7th Edition], Software Engineering, Pearson education. 

3. Raghu Ramakrishna and Johannes Gehrke [2003], [3rd Edition], Data Base 

Management Systems, TATA McGraw Hil 

4. Tanenbaum [2000], Modern Operating System, Pearson Education. 

Web References: 

1. https://www.w3schools.com/sql/ 

2. https://www.geeksforgeeks.org/dbms/ 

3. https://www.tutorialride.com/software-engineering/software-engineering-tutorial.htm 

Question Paper Pattern: 

Sessional Exam 

The question paper for sessional examination is for 30 marks, covering half of the syllabus 

for first Sessional and remaining half for second sessional exam. Question No.1 which 

carries 6 marks contains three short answer questions of two marks each. The remaining 

three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER / OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e. there will be two questions 

from each unit and the student should answer any one question. 

 
 

 

 

https://www.w3schools.com/sql/
https://www.geeksforgeeks.org/dbms/
https://www.tutorialride.com/software-engineering/software-engineering-tutorial.htm


WEB DEVELOPMENT PROGRAMMING (WDP) 

 V Semester:  B.Tech Scheme: 2017 

Course Code Category Hours/Week Credits Maximum Marks 

OE303 Open Elective - 1 
L T P C 

Continuous 

Internal 

Assessmen

t 

 

End Exam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the fundamental concepts of web designing. 

CO2: Design a static web page using HTML tags and attributes. 

CO3: Develop web pages using HTML and Cascading Styles sheets. 

     CO4: Understand the concepts of server side programming. 

CO5: Create dynamic and interactive websites using database connection. 

UNIT– I 

Web Technology Fundamentals: Introduction to the Web, Web servers and Clients, 

Resources, URL and its Anatomy, Message Format, Persistent and Non-persistent 

connections, Web Caching, Proxy, Java and the Net, Java Network Classes and Interfaces, 

Looking up Internet Address. 

UNIT– II 

HTML: HTML and its Flavours, HTML basics, Elements, Attributes and Tags, Basic Tags, 

Advanced Tags, Frames, Images, Meta tag, Planning of Web page, Model and Structure for a 

Website, Designing Web pages, Multimedia content. 

UNIT– III 

  Cascading style sheets: Advantages, Adding CSS, Browser compatibility, CSS and page 

layout, Selectors. 

UNIT– IV 

  Server side programming: Server-side Java, Advantages over Applets, Servlet alternatives, 

Servlet strengths, Servlet architecture, Servlet life cycle, Generic and HTTP Servlet, First 

servlet, Passing parameters to servlets, Retrieving parameters, Server-side include, Cookies, 

Filters, Problems with servlet, Security issues, JSP and HTTP, JSP Engines, How JSP works, 

JSP and Servlet, Anatomy of a JSP page, JSP syntax, JSP components. 

UNIT– V 

  Database Connectivity: Database connectivity, JDBC drivers, Basic steps, Loading a driver, 

Making a connection, Execute and SQL statement, SQL statements, Retrieving the result, 

Getting database information. 

 

 

 



 

 

 

 

 

 

 

 

 

 

Text Books : 

1. UtamK.Roy, Web Technologies, Oxford Higher Education, 1st Edition, Seventh 

Impression. 

2. K.L.James, The Internet- A User Guide, 2nd Edition, PHI Publications.  

Reference Books : 

1. Introduction to Java Programming, Y.Daniel Liang, 6th Edition, Pearson Education, 

2007 

2.   Web Technologies Srinivasan, Pearson Education, 2012.    

3. Kognet Learning Solutions inc.,HTML5 in Simple Steps, DreamTech press. 

4.    Java EE 5 for Beginners, Ivan Bayross, Sharanam Shah, Cynthia Bayrossand. 

Vaishali shai,SPD. 

Web References: 

1. https://www.tutorialspoint.com/html/ 

2. https://www.tutorialspoint.com/css/ 

3. https://www.javatpoint.com/java-tutorial 

Question Paper Pattern: 

Sessional Exam 

The question paper for sessional examination is for 30 marks, covering half of the syllabus 

for first Sessional and remaining half for second sessional exam. Question No 1which carries 

6 marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions i.e there will be two questions 

from each unit and the student should answer any one question. 



INTRODUCTION TO CYBER SECURITY (ICS) 

V Semester:  B.Tech Scheme: 2017 

Course Code Category Hours/Week Credits Maximum Marks 

 

 

OE304 

 

Open Elective - 

1 

 

L 

 

T 

 

P 

 

C 

Continuous 

Internal 

Assessment 

 

End Exam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional ExamDuration:2 Hrs End Exam Duration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand Cyber Security architecture principles 

CO2: Identifying different classes of attacks 

CO3:Understand about cybercrime with mobile and wireless devices  

CO4:Understand about the tools and methods used in cybercrime. 

CO5:Understand about cyber security and social media marketing. 

UNIT– I 

Introduction to Cybercrime 

Introduction, Cybercrime: Definition and Origins of the Word, Cybercrime and Information 

Security, Who are Cybercriminals? Classifications of Cybercrimes, Cybercrime: The Legal 

Perspectives, Cybercrimes: An Indian Perspective, Cybercrime and the Indian ITA 2000, A 

Global Perspective on Cybercrimes, Cybercrime Era: Survival Mantra for the Netizens. 

UNIT– II 

Cyber offenses 

How Criminals Plan Them –Introduction, How Criminals Plan the Attacks, Social Engineering, 

Cyber stalking, Cyber cafe and Cybercrimes, Botnets: The Fuel for Cybercrime, Attack Vector 

Cloud Computing. 

UNIT– III 

Cybercrime Mobile and Wireless Devices 

Introduction, Proliferation of Mobile and Wireless Devices, Trends in Mobility, Credit Card 

Frauds in Mobile and Wireless Computing Era, Security Challenges Posed by Mobile Devices, 

Registry Settings for Mobile Devices, Authentication Service Security, Attacks on Mobile/Cell 

Phones. Mobile Devices: 

Security Implications for Organizations, Organizational Measures for Handling Mobile, 

Organizational Security Policies and Measures in Mobile Computing Era, Laptops. 

UNIT– IV 

Tools and Methods Used in Cybercrime 

Introduction, Proxy Servers and Anonymizers, Phishing, Password Cracking, Key loggers and 

Spywares, Virus and Worms, Trojan Horses and Backdoors, Steganography, DoS and DDoS 

Attacks, SQL Injection, Buffer Overflow, Attacks on Wireless Networks, Phishing. 

 



UNIT– V 

Cyber Security: 

Organizational Implications: Introduction, Cost of Cybercrimes and IPR issues, Web threats 

for Organizations, Security and Privacy Implications, Social media marketing: Security Risks 

and Perils for Organizations, Social Computing and the associated challenges for Organizations. 

 

Text Books: 

1.   Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal 

Perspectives, Nina Godbole, Sunit Belapure, Wiley. 

2.   Principles of Information Security, Micheal E. Whitman and Herbert J. Mattord, Cengage 

      Learning. 

Reference Books: 

1.    Information Security, Mark Rhodes, Ousley, MGH. 

        2.   Cyber Security Essentials, James Graham, Richard Howard and Ryan Otson, RC Press 

 

Web References: 

1.https://www.tutorialspoint.com/fundamentals_of_science_and_technology/cyber_crime_a

nd_cyber_security.html 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second sessional exam. Question No1which carries 6 

marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions.i.e. there will be two questions from each unit and the 

student should answer any one question. 



 

 

INTERNET OF THINGS (IOT) 

V Semester: B.Tech Scheme: 2017 

Course 

Code 

Course 

Category 

Hours/Week Credits Maximum Marks 

OE305 
Open Elective - 

1 

L T P C 

Continuous 

Internal 

Assessment 

End Exam TOTAL 

3 0 0 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

Course Outcomes:At the end of the course the student will be able to 

CO1: Understand the basic knowledge of Internet of things and its design 

CO2: Understand the purpose of sensors and Actuators in IoT 

CO3: Analyze Various IoT Protocols 

CO4: Design IoT Projects Using Arduino 

CO5: Understand Raspberry-Pi Processor and Raspbian Operating Systems 

UNIT – I 

Introduction to IoT: 

Definition and Characteristics of IoT, Physical Design and Logical Design, IoT Enabling 

Technologies, IoT Levels and Deployment Templates, IoT Vs M2M  

UNIT – II 

Sensing and Actuation: 

Definition of Sensor, Sensor features, Resolution, Classes, Different types of sensors, 

Actuator, Different types of Actuators, purpose of Sensors and Actuators in IoT 

UNIT – III 

Wireless Technologies and Data Transmission for IoT:  

Wi-Max, Wi-Fi (802.11), Bluetooth/Bluetooth smart,Zigbee/Zigbee smart, Cellular, 

NFC,Serial Transmission, RS-232, RS-485, I2C Inter-Integrated Circuit, Ethernet, CAN bus, 

USB, Firewall, Serial ATA, Parallel Transmission. 

UNIT – IV 

Building IoT with Arduino:Arduino IDE, Programming of Arduino, Interfacing LED, switch, 

potentiometer, Sensors, LCD, Bluetooth, Wi-Fi, GPS, RFID with Arduino 

UNIT –V 

Raspberry Pi: 

Linux basics, Linux File system, Navigating the File system, Text Editors, Accessing Files, 

Permissions, Processes, Linux Graphic user Interface, Raspberry Pi Processor, Raspberry Pi 

Vs Arduino, Operating system benefits, Raspberry Pi Set up, Configuration. 

Text Books: 

1. ArsheepBahga , Vijay Madisetti ,Internet of Things: A Hands-On 

Approach Paperback,2015  

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Arsheep+Bahga&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Vijay+Madisetti&search-alias=stripbooks


 

 

2. RajkumarBhuyya,Internet of Things: Principles and Paradigms ,2016 

3. Adeel Javed, Building Arduino Projects for the Internet of Things,Apress,2016 

4. Wolfram Donat, Learn Raspberry-Pi with Python,Apress,2016 

Reference Books: 

1. Charles Bell,Beginning Sensor Networks with Arduino and Raspberry-Pi,Apress,2016 

2. AndrianMcEwen , Hakim Casimally,Designing of Internet of Things, John Wiley,2014 

3. Warren Gay,Masteringthe Raspberry-Pi,Apress,2016 

Web References: 

1. https://nptel.ac.in/courses/106105166/ 

2. https://onlinecourses.nptel.ac.in/noc17_cs22/course 

3. https://nptel.ac.in/courses/108108098/4 

4. https://onlinecourses.nptel.ac.in/noc19_ee28 

Question Paper Pattern: 

Sessional Exam: 

The question paper  for  sessional  examination  is  for 30 marks,  covering  half  of  the  

syllabus  for  first sessional and remaining half for second sessional exam. Question No 1 

which carries 6 marks contains three short answer questions of two marks each. The 

remaining three questions shall be  EITHER/OR type questions carrying 8 marks each  

End Exam: 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit.  The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e. there will be two questions 

from each unit and the student should answer any one question.  

 

 

 

 

https://nptel.ac.in/courses/108108098/4


 

 

NANO TECHNOLOGY (NNT) 

V Semester: B.Tech                                           Scheme: 2017 

Course 

Code 

Course Category Hours/Week Credits Maximum Marks 

OE306 Open Elective - 1 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
TOTAL 

3 0 0 3 40 60 100 

  Sessional Exam Duration: 2 Hrs                          End Exam Duration: 3 Hrs 

 Course Outcomes: At the end of the course the student will be able to 

CO1: Acquire some of the fundamental principles behind nanotechnology and nanomaterials 

and their vital role in novel sensing properties and applications.  

CO2: Understand the fabrication, characterization, and manipulation of nano materials, Nano 

sensors and introduction to sensors. 

CO3:  Understand about metal nanoparticle based sensors and nanowire based sensors. 

CO4: Understand about sensors based on nanostructures of metal oxides. 

UNIT – I 

Introduction to Nanotechnology: 

Definition of nanotechnology; main features of nanomaterials; types of nanostructures (0D, 1D, 

and 2D structures); nanocomposites; and main chemical/physical/electrical/optical properties 

of nanomaterials. Methods for characterizing the nanomaterials: Atomic Force Microscopy 

(AFM), Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), and 

spectroscopy- and spectrometry-based surface analysis techniques. Fabrication of sensors by 

bottom-up and top-down approaches; self-assembly of nanostructures; and examples for 

nanotechnology application 

UNIT – II 

Introduction to Sensors' Science and Technology: 

Definition of sensors; main elements of sensors; similarities between living organisms and 

artificial sensors; working mechanism of physical sensation (seeing, hearing, and feeling) and 

chemical sensation (smelling and tasting); the parameters used for characterizing the 

performance of sensors: accuracy, precision, sensitivity, detection limit, dynamic range, 

selectivity, linearity, resolution, response time, hysteresis, and life cycle 

UNIT – III 

Metal nanoparticle-based Sensors: 

Definition of nanoparticle; features of nanoparticles; and production of nanoparticles by 

physical approach (laser ablation) and chemical approaches (Brust method, seed-mediated 

growth, etc.).Quantum Dot Sensors. Definition of quantum dot; fabrication techniques of 

quantum dots; Macroscopic and microscopic photoluminescence measurements; applications of 

quantum dots as multimodal contrast agents in bio imaging; and application of quantum dots 

as biosensors.  



 

 

UNIT – IV 

Nanowire-based Sensors: 

Definition of nanowires; features of nanowires; fabrication of individual nanowire by top-down 

approaches and bottom-up approaches; and fabrication of nanowire arrays (fluidic channel, 

blown bubble film, contact printing, spray coating, etc.).Carbon Nanotubes-based Sensors: 

Definition of carbon nanotube; features of carbon nanotubes; synthesis of carbon nanotubes; 

fabrication and working principles of sensors based on individual carbon nanotube; fabrication 

and working principles of sensors based on random array of carbon nanotubes. 

UNIT – V 

Sensors Based on Nanostructures of Metal Oxide: 

Synthesis of metal oxide structures by dry and wet methods; types of metal oxide gas sensors 

(0D, 1D, and 2D); defect chemistry of the metal oxide sensors; sensing mechanism of metal-

oxide gas sensors; and porous metal-oxide structures for improved sensing applications. 

Text Books : 

1. Jiří Janata, Principles of Chemical Sensors, Springer, 2nd Edition (1989).  

2. Roger George Jackson, Novel Sensors and Sensing, CRC Press (2004). 

 

Reference Books : 

1. Florinel-Gabriel Banica, Chemical Sensors and Biosensors: Fundamentals and Applications, 

John Wiley and Sons (2012). 

2. Ramsden Jeremy, Nanotechnology, an Introduction. Elsevier (2011). 

Question Paper Pattern: 

Sessional Exam: 

The question paper for sessional examination is for 30 marks, covering half of the syllabus  for  

first sessional and remaining half for second sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three questions 

shall be EITHER/OR type questions carrying 8 marks each  

End Exam: 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit.  The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions. i.e. there will be two questions from each unit and the 

student should answer any one question.  

 

 

 



 

 

REMOTE SENSING AND GEOGRAPHIC INFORMATION SYSTEMS(RSGIS) 

VSemester :B.Tech Scheme : 2017 

Course Code Category 
Hours / 

Week 
Credits Maximum Marks 

OE307 
Open Elective - 

1 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
Total 

2 1 - 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the concept of electromagnetic radiation and its interaction with earth’s 

surface 

CO2: Understand air borne and space borne platforms, space imaging satellites of different             

Countries. 

CO3: Understand the image processing techniques and applications of remote sensing. 

CO4: Understand the concept of GIS and organization of GIS data structures. 

CO5: Understand primary and secondary methods of capturing spatial and attribute data. 

 

UNIT - I 

Introduction to Remote Sensing: Concept and Scope of Remote Sensing: Definition – 

Physics of Remote Sensing – Electro Magnetic Radiation (EMR), Process and Characteristics 

of Remote Sensing System – Energy Interaction with the atmosphere and Earth Surface 

Features – Vegetation, soils, water– Spectral Reflectance Curves, atmospheric windows, 

Advantages and limitations of remote sensing. 

UNIT - II 

Platforms and Sensors: Remote Sensing Systems: Platforms: Introduction – Types – 

Satellites and orbits, Passive and Active sensors– Spatial, spectral, radiometric and temporal 

resolution of satellites, Whiskbroom and Push-broom scanners, Multi-band concepts and 

False Color Composites - Some remote sensing satellites and their features.  

UNIT - III 

Image Processing Techniques and Remote Sensing Applications: Digital Image 

Processing: Image enhancement – Contrast stretch, Spatial filtering and edge enhancement; 

Classification – Supervised and unsupervised classification – Visual image interpretation 

techniques.  

Remote Sensing Applications - Applications in land use and land cover analysis - Mapping of 

forest and agriculture -Watershed management - Drought Assessment - Environmental 

modeling and other applications. 

 



 

 

UNIT - IV 

Geographic Information System: Basic Concepts: Definition - Components - Functions of 

GIS -  Areas of GIS application - Advantages and Limitations of GIS - Information 

Organization and Data Structures – Raster and Vector data structures - Data file 

organization and formats - Data Base Management Systems. 

UNIT - V 

GIS Data Input & Editing: Method of Spatial and Attribute data capture– Primary and 

Secondary digitization and scanning method - Techniques and procedure for digitizing, 

Topology– Errors of Digitization and rectification - Re-projection - Transformation and 

Generalization - Edge matching and Rubber sheeting - Proximity - Buffering and overlay 

Text Books : 

1. M. Anji Reddy, Text Book of Remote Sensing and Geographic Information System, BS 

Publication. 

2. Lo C.P. & Yeung A.K.W., (2004), Concepts and Techniques of GIS, Prentice-Hall of India, 

New Delhi. 

3. Thomas Lilles and, Ralph W Kiefer and Jonathan Chipman “Remote Sensing and Image 

Interpretation”, John Wiley & Sons, India  

Reference Books : 

1. B.Bhatta, Remote sensing and Geographic Information System, Oxford Publications.  

2. Siddiqui, M.A.(2006), Introduction to Geographical Information System, ShardaPustak 

Bhavan, Allahabad.  

3. Curran, Paul J (1985), Principles of Remote Sensing, Longman, London.  

4. Floyd F Sabins Jr., Remote Sensing Principles and Interpretation, Freeman and Co., San 

Franscisco.  

Web References: 

1. www.nptel.ac.in/courses 

 

Question Paper Pattern: 

Sessional Exam:  

The question paper for sessional examination is for 30 marks, covering half of the syllabus 

for first sessional and remaining half for second sessional exam. Question No. 1 which 

carries 6 marks contains three short answer questions of two marks each. The remaining 

three questions shall be EITHER/OR type questions carrying 8 marks each.  

End Exam:  

Question paper contains Six questions. Question 1 contains 5 short Answer questions each 

of 2 marks (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions i.e. there will be two questions 

from each unit and the student should answer any one question. 

 



 

 

OPTIMIZATION TECHNIQUES (OT) 

VI Semester:  B.Tech Scheme: 2017 

Course Code Category Hours / Week Credits Maximum Marks 

OE308 
Open 

Elective - 1 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand basics of operations research, linear programming models 

CO2: Solve transportation related problems 

CO 3: Solve assignment problems and sequencing problems 

CO 4: Solve queuing and game theory related problems 

CO 5: Solve project management problems 

UNIT – I 

Introduction: Definition, Significance of Operations Research, Models in Operations 

Research, Application Areas of Operations Research 

Linear Programming: Model Formulation, Graphical solution of L.P.P, Slack, Surplus and 

Artificial variables, Simplex method, Big M method, Degeneracy in L.P.P, Duality Concept 

UNIT – II 

Transportation Problems: Introduction balanced and unbalanced Transportation problems, 

Initial basic feasible solution using N-W corner rule, least cost method and Vogel’s 

approximation method, Optimal Solution (MODI method), Degeneracy in Transportation 

Problem 

UNIT – III 

Assignment Problems: Introduction, The Assignment Algorithm (Hungarian Assignment 

method), Balanced and Unbalanced Assignment Problems, Travelling Salesman Problem as 

an Assignment Problem 

Sequencing Models: Introduction, General assumptions, processing n jobs through 2 

machines, processing ‘n’ jobs through m machines, Processing 2 jobs through m machines 

UNIT – IV 

Game Theory: Definitions and Terminology, Two Person Zero Sum Games, Pure Strategy 

Games (with Saddle Point), Principle of Dominance, Solution for Mixed Strategy Games 

(Games without Saddle Point) Graphical method 

Queuing Theory: Introduction, single channel - poisson arrivals - exponential service times 

with infinite population, and Multi-channel - poisson arrivals - Exponential service times 

with infinite population. 

 



 

 

UNIT – V 

Project Management: Phases of project management, guidelines for network construction, 

critical path, forward and backward pass, floats and their significance, crashing for optimum 

duration. 

Text Books: 

1. Hamdy, A. Taha, Operations Research-An Introduction, Prentice Hall of India Pvt. Ltd 

2. S.D. Sharma, Operations Research, Kedarnath, Ramnath& Co., Meerut, 

3. R. Paneer Selvam, Operations Research , PHI Learning Pvt. Ltd., New Delhi 

Reference Books: 

1. Hillier Lieberman, Introduction to Operations Research , Tata McGraw Hill Edition 

2. J.K. Sharma, Operations Research-Problems and Solutions, Macmillan India Ltd 

3. Billy E Gillett, Introduction to Operations Research A Computer Oriented Algorithmic 

Approach, Tata McGraw Hill Edition 

4. V.K. Kapoor, Operation research, Sultan Chand & Sons 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering halfof the syllabus 

for first Sessional and remaining half for second Sessional exam. Question No 1 which 

carries 6 marks contains three short answer questions of two marks each. The remaining 

three questions shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questionseach 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e. there will be two questions 

from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 

 



 

 

RENEWABLE ENERGY SYSTEMS (RES) 

V Semester: B.Tech                                                                                   Scheme: 2017 

Course 
Code 

Category Hours/Week Credits Maximum Marks 

OE309 Open Elective - 1 
L T P C 

Continuous 
Internal 

Assessment 

End 
Exam 

TOTAL 

3 0 0 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration: 3 Hrs 

 

Course Outcomes: At the end of the course the student will be able to 

CO1: Understand the basics terms, definitions related to solar energy conversion, solar 

radiation measuring instruments. 

CO2: Understand different types of Solar Collectors and their applications. 

CO3: Understand the fundamental principles of Wind energy types and its characteristics. 

CO4:  Understand the methods to harness Electrical Energy from Geothermal and Ocean 

energies. 

CO5: Understand the principles of bio conversion, types, combustion characteristics and its   

          applications 

CO6: Understand Direct Energy Conversion principle from Fuel cells and MHD generators. 

UNIT - I 

Principles of 

Solar 

Radiation 

The role and potential of new and renewable source, the solar energy option, 

Environmental impact of solar power, physics of the sun, the solar constant, 

extraterrestrial and terrestrial solar radiation, solar radiation on titled surface, 

instruments for measuring solar radiation and sunshine, solar radiation data. 

UNIT - II 

Solar 

Energy 

Collection 

Flat plate and concentrating collectors, classification of concentrating 

collectors, orientation and thermal analysis, advanced collectors.  

Solar 

Energy 

Storage And 

Applications 

Different methods, Sensible, latent heat and stratified storage, solar ponds. 

Solar Applications- Solar heating/cooling techniques. Solar distillation and 

drying, photovoltaic energy conversion. 

UNIT – III 

Wind 

Energy 

Sources and potentials, horizontal and vertical axis windmills, performance 

characteristics, Betz criteria.  

Biomass Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas 

digesters, gas yield, combustion characteristics of bio-gas, utilization for 

cooking, I. C. Engine operation and economic aspects. 

UNIT - IV 

Geothermal 

Energy 

Resources, types of wells, methods of harnessing the energy, potential in 

India. 



 

 

Ocean 

Energy  

OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. 

Tidal and wave energy: Potential and conversion techniques, mini-hydel power 

plants and their economics. 

UNIT - V 

Direct 

Energy 

Conversion 

MHD generators, principles, dissociation and ionization, Hall effect, magnetic 

flux, MHD accelerator, MHD Engine, power generation systems. Fuel cells, 

principle. Faradays laws, thermodynamic aspects, selection of fuels and 

operating conditions. 

Text Books: 

1.G.D. Rai , “Non-Conventional Energy Sources”. 2011  

2.Ramesh & Kumar, “Renewable Energy Technologies”, Narosa. 1997 

Reference Books : 

1.Tiwari and Ghosal , “Renewable energy resources”, Narosa.2005 

2.Ashok V Desai, “Non-Conventional Energy”, Wiley Eastern.1990  

3.K Mittal ,“Non-Conventional Energy Systems”, Wheeler. 1997  

4.Sukhatme, “Solar Energy”. TMH, 2008 

Web Resources:  

1.https://en.wikipedia.org/wiki/Solar_irradiance 

2.http://sfera.sollab.eu/downloads/Schools/Eduardo_Zarza_Basic_concepts.pdf 

3.https://en.wikipedia.org/wiki/Solar_energy 

4.https://en.wikipedia.org/wiki/Solar_energy 

5.https://solarprofessional.com/articles/design-installation/solar-energy-storage 

6.https://www.energy.gov/science-innovation/energy-sources/renewable-energy/wind 

7.https://www.eia.gov/energyexplained/?page=biomass_home 

8.https://en.wikipedia.org/wiki/Geothermal_energy 

9.https://www.renewableenergyworld.com/ocean-energy/tech.html 

10.http://www.mhdenergy.com/ 

Question Paper Pattern:  

Sessional Exam 

The question paper for sessional examination is for 30 marks, covering half of the syllabus for 

first sessional and remaining half for second sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e there will be two questions 

from each unit and the student should answer any one question 

https://en.wikipedia.org/wiki/Solar_irradiance
http://sfera.sollab.eu/downloads/Schools/Eduardo_Zarza_Basic_concepts.pdf
https://en.wikipedia.org/wiki/Solar_energy
https://en.wikipedia.org/wiki/Solar_energy
https://solarprofessional.com/articles/design-installation/solar-energy-storage
https://www.energy.gov/science-innovation/energy-sources/renewable-energy/wind
https://www.eia.gov/energyexplained/?page=biomass_home
https://en.wikipedia.org/wiki/Geothermal_energy
https://www.renewableenergyworld.com/ocean-energy/tech.html
http://www.mhdenergy.com/


 

 

INTRODUCTION TO JAVA 

V Semester B.Tech  Scheme : 2017 

Course Code Category Hours /  Week Credits Maximum Marks 

OE310 
Open 

Elective – I 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
Total 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes: At the end of the course, students will be able to 

CO1: Understand fundamentals of oops concepts, input and output 

CO2: Understand the classes and objects 

CO3: Understand the Inheritance and interfaces 

CO4: Understand the string handling methods 

CO5: Understand the exception handling 

UNIT – I 

Object oriented concepts: Fundamentals, Overview of Java, Data types, variables, 

Operators, control statements, Reading console input, writing console output, arrays 

UNIT – II 

Introducing Classes: Class fundamentals, declaring objects, introducing methods, 

Constructors, this keyword, finalize 

UNIT – III 

Inheritance: Inheritance basics, using super, method overriding, abstract class, using 

final with inheritance, Interfaces: Defining interface, implementing interface 

UNIT – IV 

String Handling: String constructors, Special string operations, character extraction, 

string comparison, searching strings, modifying strings. StringBuffer class and its 

methods  

UNIT – V 

Exception Handling: Fundamentals, exception types, try, catch, throw, throws, finally. 

Java built-in exceptions, creating your own exception subclasses 

Text Books: 

1. Herbert Schildt [2008], [9th Edition], The Complete Reference Java2, TATA McGraw-Hill. 

2. E Balaguruswamy [2007], [3 rd Edition], Programming with Java, A Primer, TATA McGraw-

Hil 

Reference Books: 

1. Bruce Eckel [2008], [2nd Edition], Thinking in Java, Pearson Education 

2. H.M Dietel and P.J Dietel [2008], [6th Edition], Java How to Program, Pearson Ed. 

 

Web References 

1. https://www.tutorialspoint.com/java/index.html 

 



 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three questions 

shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions. i.e. there will be two questions from each unit and the 

student should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

OBJECT ORIENTED PROGRAMMING THROUGH JAVA (OOP) 

VI Semester: B.Tech Scheme: 2017 

Course Code Category Hours/Week Credits Maximum Marks 

OE311 Open  
Elective -2 

L T P C 

Continuous 

Internal 

Assessment 

 

End  

Exam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional ExamDuration:2 Hrs EndExamDuration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the basic programming constructs and object oriented paradigms. 

CO2: Comprehend the java concepts packages and interfaces. 

CO3: Implement programs on string handling methods. 

CO4: Understand the fundamentals of exception handling mechanism. 

      CO5: Implement programs on multithreading concepts. 

 

UNIT– I 

Fundamentals of Object –Oriented Programming: Introduction, Object-Oriented Paradigm, 

Basic Concepts of Object Oriented programming, Benefits of OOP, and Applications of OOP.  

Introduction to Java: Overview of java, Java Buzzwords, Data types, Variables, Operators. 

Decision Making-Branching & Looping: simple if statement, if-else statement, nested if-else, 

else if ladder, switch statement, While, do-while, for statements, Arrays, Classes, objects and 

methods.  

 

UNIT– II 

I/O: I/O Basics, Reading Console input, writing Console output. 

Inheritance: Basic concepts, method overriding, super keyword, dynamic method dispatch, 

Abstract class,   final keyword. 

Packages and Interfaces: Packages, Access protection, Importing packages, Interfaces. 

 

UNIT– III 

String Handling: String Constructors, Special String Operations-String Literals, String 

Concatenation, Character Extraction, String Comparisons. Searching Strings, Modifying a 

string. 

 

 

 

UNIT– IV 

Exception Handling: Fundamentals, Types of Exceptions, Usage of try, catch, throw throws 

and finally keywords. 

 
UNIT– V 

Multithreading: Concepts of multithreading, Creating threads by extending Thread class and 

implementing Runnable interface, isAlive( ) and join ( ) methods, Thread Priorities, 

Synchronization, Inter thread communication.  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TextBooks : 

1. Herbert Schildt [2017], [10th Edition], Java -The Complete Reference , TATA McGraw-

Hill. 
ReferenceBooks : 

1. Bruce Eckel [2014], [2nd  Edition], Thinking in Java, Pearson Education. 

2.E.Balagurusamy, Programming with Java: A primer, 5th Edition, Tata McGraw-Hill, 2017. 

3.H.M Dietel and P.J Dietel [2017], [11th Edition], Java How to Program, Pearson Ed. 

WebReferences: 

1. https://nptel.ac.in/courses 

2. https://www.tutorialspoint.com/java/ 

        3. https://www.javatpoint.com 

 

Question Paper Pattern: 

Sessional 

Exam 

Thequestionpaperforsessionalexaminationisfor30marks, covering half of the syllabus for first 

Sessional and remaining half for second sessional exam. Question No 1 which carries 

6marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying8marks each. 

EndExam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e there will be two questions 

from each unit and the student should answer any one question. 

 

https://nptel.ac.in/courses
https://www.javatpoint.com/


 

 

ETHICAL HACKING (EH) 

VI Semester:  B.Tech Scheme: 2017 

Course Code Category Hours/Week Credit

s 

Maximum Marks 

 

OE312 

 

Open 

Elective - 2 

 

 

L 

 

T 

 

P 

 

C 

Continuo

us 

Internal 

Assessme

nt 

 

EndExam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional ExamDuration:2 Hrs EndExamDuration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the importance of security and ethical hacking. 

CO2: Understand about foot printing and types of attacks in social engineering. 

CO3: Understand about sniffers and DoS attacks. 

CO4: Understand the importance of Session Hijacking types and SQL Injection. 

CO5: Understand about buffer overflow attacks and Wireless Hacking Techniques. 

 

UNIT– I 

Introduction to Ethical Hacking 

Introduction, Ethical hacking terminology, Types of hacking technologies, phases of ethical 

hacking 

Essential Terminologies-Threat, Attack, Vulnerabilities, Target of Evaluation, Exploit. 

UNIT– II 

Foot printing 

Footprinting, Information Gathering Methodology ,Competitive Intelligence, DNS 

Enumeration,  Whois and ARIN Lookups, Types of DNS Records, How Traceroute Is Used in 

Footprinting Contents, How E-Mail Tracking Works, Web Spiders Work. 

Social Engineering 

 Social Engineering, Types Of Attacks, Insider Attacks, Identity Theft, Phishing Attacks, 

Online Scams, URL Obfuscation, Social-Engineering Countermeasures. 

UNIT– III 

Sniffers 

Understand the Protocols Susceptible to Sniffing, Active and Passive Sniffing, ARP Poisoning, 

Ethereal Capture and Display Filters, MAC Flooding, DNS Spoofing Techniques, Sniffing 

Countermeasures. 

Denial of Service 

Denial of Service, Types of DoS Attacks, How DDoS Attacks Work, How BOTs/BOTNETs 

Work, “Smurf” Attack, SYN Flooding, DoS/DDoS Countermeasures. 

UNIT– IV 



 

 

Session Hijacking 

Spoofing vs. Hijacking, Types of Session Hijacking, Sequence Prediction, Steps in Performing 

Session Hijacking, Describe How You Would Prevent Session Hijacking. 

SQL Injection 

SQL Injection, Steps to Conduct SQL Injection, SQL Server Vulnerabilities, SQL Injection 

Countermeasures. 

UNIT– V 

Buffer Overflows 

Different Types of Buffer Overflow, Methods of Detection, Overview of Stack-Based Buffer 

Overflows , Overview of Buffer Overflow Mutation Techniques. 

Wireless Hacking 

Overview of WEP, WPA Authentication Mechanisms, and Cracking Techniques, Wireless 

Sniffers and Locating SSIDs, MAC Spoofing, Rogue Access Points, Wireless Hacking 

Techniques, Methods Used to Secure Wireless Networks. 

 

TextBooks : 

1.   Kimberly graves “CEHOfficial Certified Ethical Hacker Review Guide,” Wiley 

publications,2007 2.   MichealGregg,“Certified ethical hacker (CEH) Cert guide”,Pearson education, 2014. 

ReferenceBooks : 

1.    Network Security and Ethical Hacking, Rajat Khare, Luniver Press, 2006. 

 2.   Patrick Engebretson,“The Basics of Hacking and Penetration Testing: Ethical Hacking 

and         Penetration Testing Made Easy”,2ed, Syngress Media, 2012. 

 WebReferences: 

1. https://www.tutorialspoint.com/ethical_hacking/ethical_hacking_pdf_version.htm 

QuestionPaperPattern: 

Sessional Exam: 

The  question  paper  for  Sessional  examination  is  for 30 marks,  covering  half  of  the  

syllabus  for  first Sessional and remaining half for second Sessional exam. Question No 1, 

which carries 6 marks, contains three short answer questions of two marks each. The 

remaining three questions shall be EITHER/OR type questions carrying 8 marks each.  

End Exam: 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 

of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions. i.e. there will be two questions 

from each unit and the student should answer any one question. 

 



 

 

PRINCIPLES OF PROGRAMMING LANGUAGES (PPL) 

VI Semester: B.Tech Scheme: 2017 

Course Code Category Hours/Week Credits Maximum Marks 

 

 

OE313 

 

 

Open Elective - 2 

 

L 

 

T 

 

P 

 

C 

Continuou

s Internal 

Assessme

nt 

 

End Exam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional  Exam Duration:2 Hrs End Exam Duration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the importance of Programming Languages. 

CO2: Describe the syntax and semantics of a programming language. 

CO3: Understand programming constructs and data types. 

CO4: Develop Programs in Lisp and prolog. 

CO5: Understand and adopt a new programming language. 

 

UNIT– I 

Preliminaries 

Reasons for studying concepts of programming languages, Programming domains, Language 

Evolution criteria, Influences on Language Design, Language categories, Language Design 

Trade-offs, Implementation methods, Programming Environments. 

UNIT– II 

Syntax and Semantics 

Introduction, The general problem of Describing Syntax, Formal methods of describing 

syntax, Attribute Grammars, Describing the Meanings of programs-Dynamic Semantics, 

Lexical analysis, Parsing problem, Recursive Descent parsing, Bottom up parsing. 

UNIT– III 

Names, Binding, Type checking, Scopes and Data Types 

Introduction, Names, Variables, The concept of  binding, Type checking, Strong Typing, Type 

Compatibility, Scope, Scope and Lifetime, Referencing  Environments, Named  constants, 

Data types, Primitive data types, Character string types, User defined ordinal types, Array 

types, Associative arrays, Record types, Union types,  Pointer and reference types. 

UNIT– IV 

Functional Programming Languages 

Introduction, Mathematical functions, Fundamentals of functional programming languages, 

LISP, An Introduction to Scheme, ML, Haskell. 

 UNIT– V 

Logic Programming Languages 

Introduction, A brief introduction to Predicate calculus, Predicate calculus and Proving 

theorems, An Overview of logic programming, The origins of prolog, Basic elements of prolog, 

The deficiencies of prolog, Applications of logic programming. 

 



 

 

 

 

Text Books : 

1.Robert W. Sebesta, [Eighth Edition], “Concepts of Programming Languages”, Addison 

Wesley, 2007. 

Reference Books : 

1.    Allen B Tucker, Robert E Noon,[2nd Edition],“Programming Languages, Principles & 

Paradigms”, TMH. 
Web References: 

1. https://cs.fit.edu/~ryan/cse4250/ 

Question Paper Pattern: 

Sessional 

Exam 

The question paper for sessional examination is for 30 marks, covering half of the syllabus 

for first Sessional and remaining half for second sessional exam. Question No1 which 

carries 6 marks contains three short answer questions of two marks each. The remaining 

three questions shall be EITHER/OR type questions carrying 8 marks each. 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions 

each of 2 marks. (Total 10 marks) covering one question from each unit. The remaining five 

questions shall be EITHER/OR type questions carrying 10 marks each. Each of these 

questions is from one unit and may contain sub-questions.i.e. there will be two questions 

from each unit and the student should answer any one question.  

https://cs.fit.edu/~ryan/cse4250/


 

 

ADVANCED INFORMATION SYSTEMS (AIS) 

VI Semester:  B.Tech Scheme: 2017 

CourseCode Category Hours/Week Credit

s 

Maximum Marks 

OE314 Open Elective - 2 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 

 

TOTAL 

3 0 0 3 40      60 100 

Sessional ExamDuration:2 Hrs EndExamDuration:3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Demonstrate the Object oriented concepts. 

CO2: Interpret different types of Inheritance and Polymorphism 

CO3:  Classify  layer functionalities of OSI  reference model and TCP Protocol suite 

CO4:  Summarize the concepts of internetworking, security  and IP addressing 

CO5: Demonstrate different types of protocols and web contents  used in web design 

 

UNIT– I 

Introduction to Object Oriented Concepts:Introduction, Programming Techniques, 

Introduction to Object OrientedConcepts, Concept of Structured Procedural Programming, 

Class, Object  

Characteristics of Objects: Data Abstraction, Classification, Encapsulation and Message 

Passing. Access Specifiers in Class, UML Class Diagrams. 

UNIT– II 

Advanced Concepts in Object Oriented Technology: Relationships, Inheritance- Protected 

Access Specifier, Multiple and Multilevel Inheritance, Generalization and Specialization, 

Abstract classes, Polymorphism, Implementation of OOC through C++. 

UNIT– III 

Introduction to computer Networks:Introduction, Network Topology, OSI Reference 

Model,TCP Protocol Suite, Routing Devices, Types of Networks. 

UNIT– IV 

Internetworking: Protocols for Internetworking, Internet Address and Domains, Packets, 

Packet Switched Networks, Virtual Private Network, Working of Internet. 

Network Security: Authentication, Authorization, Encryption, Security on Web 

 

UNIT– V 

Introduction to Web Technology: Introduction, Hyper Text Transfer Protocol(HTTP), File 

Transfer Protocol (FTP), Domain Name Server(DNS), Web Applications, Types of Web Content, 

Multi-Tier Web Applications, Performance of Web Applications. 

 

 

 



 

 

 

TextBooks : 

1. Campus Connect Foundation Programme – Object Oriented Concepts – System 

Development Methodology, User Interface Design - Vol. – 3, INFOSYS 2. Campus Connect Foundation Programme – Computer Hardware and System Software 

Concepts,  

       Programming Fundamentals- Vol. – 1, INFOSYS. 
3. Campus Connect Foundation Programme – Relational Database Management System, 

Client Server  

Concepts, Introduction to Web Technologies - Vol. – 2, INFOSYS 

 

\ 

 

 

 

 

 

 

4.  

 

5.  

6. Concepts, Introduction to Web Technologies - Vol. – 2, INFOSYS 

4.    E.Balaguruswamy, Object Oriented programming with C++, 2017 

5.    Data Communications & Networking,Forouzan, Tata McGrawHill, Fifth edition, 2017 

 

Reference Books : 

1.   Herbert Schildt ,The Complete Reference C++,McGraw Hill Education, Seventh 

Edition,2017 

 

2.   M.P. Bhave and S.A. Patekar, Object Oriented Programming with C++, Pearson Education, 

2008 3.   Andrew S. Tenenbaum, Computer networks,Pearson education, Fifth edition, 2013 

Web References: 

1. https://www.tutorialspoint.com/cplusplus/ 

2. https://www.geeksforgeeks.org/computer-network-tutorials/ 

 

Question Paper Pattern: 

Sessional 
Exam 

The question paper for sessional examination is for 30marks,covering half of the syllabus for 
firstsessional and remaining half for second sessional exam.QuestionNo1which carries 
6marks contains three short answer questions of two marks each. The remaining three 
questions shall be EITHER/OR type questions carrying8marks each. 
EndExam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions 
each of 2marks. (Total10marks) covering one question from each unit. The remaining five 
questions shall be EITHER/OR type questions carrying 10markseach. Each of these 
questions is from one unit and may contain sub-questions. i.e.; there will be two questions 
from each unit and the student should answer any one question. 

 

Note:  

1. Wireshark tool can be used to demonstrate ISO/OSI model in UNIT-III 

2. Assignment Questions to be given from UNIT-II  that maps POs like PO2, PO3. 

 

 

 

 

 



 

 

SCIENTIFIC PROGRAMMING WITH PYTHON (SCIPY) 

VI Semester:  B.Tech Scheme: 2017 

CourseCode Category Hours/Week Credit

s 

Maximum Marks 

 

OE315 

 

Open 

Elective - 2 

 

L 

 

T 

 

P 

 

C 

Continuou

s Internal 

Assessme

nt 

 

EndExam 

 

TOTAL 

3 0 0 3 40 60 100 

Sessional ExamDuration:2 Hrs EndExamDuration:3 Hrs 

 

CourseOutcomes: At the end ofthecoursestudents willbe able to 

CO1:Understand fundamentals of programming –variables, conditions, Lists, Tuples 

&Dictionaries. 

 

CO2:Understand Arithmetic, Relational, Assignment, Logical, Bitwise, Membership, Identity 

Operators and Conditional Statements. CO3:Impart Functions, Scope of variables, Modules, Packages. 

CO4:Comprehend Concepts of File I/O, Exception Handling, Classes and Objects. 

CO5:Develop general scientific programming through Matplotlib, NumPy and SciPy 

packages.  

UNIT– I 

  Introduction  

History of Python, Features, Advantages, Environment setup and Interaction using Command 

prompt,    IDLE, Script mode, IPython Notebook.  

Basic Syntax:  Keywords, Identifiers, Variables. 

Data Types: Strings, Numbers, Booleans, Date and Time, Lists, Tuples, Dictionaries 

UNIT– II 

Operators: Arithmetic Operators, Comparison (Relational) Operators, Assignment Operators, 

Logical Operators, Bitwise Operators, Membership Operators, Identity Operators. 

Conditional Statements: if, if-elif-else 

Loops: for, while 

Control Statements: break, continue, pass 

 UNIT– III 

Functions: Defining Functions, Calling a Function, Function Arguments: Required arguments, 

Keyword arguments, Default Arguments, Variable-length arguments, Anonymous Functions, 

The Return Statement, Scope of the Variables in a Function - Global and Local Variables. 

Modules: Defining module, namespacing, Importing modules and module attributes, from. 

Import statement, Module built-in functions, Introduction to Packages. 

UNIT– IV 



 

 

Error and Exceptions: Difference between an error and Exception, Detecting and Handling 

Exceptions, Raising Exceptions, Assertions, Built-in Exceptions, User Defined Exceptions 

Classes and Objects: Overview of OOP terminology, Creating Classes, Creating Instance 

Objects, Inheritance, Overriding Methods, Overloading Methods, Operators, Data hiding. 

  Files and Input/ Output: Opening and Closing Files, Reading and Writing Files, Renaming 

and Deleting Files, Directories in Python. 

 UNIT– V 

Simple plotting with pylab: Basic plotting,  Labels, legends and customization, More 

advanced plotting 

Matplotlib:  Matplotlib basics, Contour plots, heatmaps and 3D plots. 

NumPy: Basic array methods, Reading and writing an array to a file, Statistical methods, 

Polynomial, Linear algebra, Matrices, Random sampling, Discrete Fourier transforms 

SciPy: Physical constants and special functions, Integration and ordinary differential 

equations, Interpolation, Optimization, data-fitting and root-finding. 

General scientific programming: Floating point arithmetic, Stability and conditioning, 

Programming techniques and software development. 

  

TextBooks : 

1. Learning To Program With Python- 2011 Richard L. Halterman 

 2. Learning Scientific Programming with Python, Christian Hill, Cambridge University 

Press (2016) 

 

ReferenceBooks : 

1. Python Programming-An Introduction to Computer Science 2nd edition-John Zelle 

2010 

 

2.  Python -The Ultimate Beginner’s Guide! , Andrew Johansen 

 3. Core Python Programming, Wesley J. Chun, Pearson. 

 
 

WebReferences: 

1. https://www.tutorialspoint.com/python3/ 

2. https://realpython.com/ 

QuestionPaperPattern: 

Sessional Exam 
The question paper for sessional examination is for 30marks,covering half of the syllabus for 
firstsessional and remaining half for second sessional exam.QuestionNo1which carries 
6marks contains three short answer questions of two marks each. The remaining three 
questions shall be EITHER/OR type questions carrying8marks each. 

EndExam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each 
of 2marks. (Total10marks) covering one question from each unit. The remaining five 
questions shall be EITHER/OR type questions carrying 10markseach. Each of these 
questions is from one unit and may contain sub-questions. i.e.; there will be two questions 
from each unit and the student should answer any one question. 

 

Note: 1. Python IDLE, Ipython notebook tools can be used to develop programs in UNIT-1& UNIT-5. 

2. Scope for develop type questions for assignment from UNIT-V

https://www.tutorialspoint.com/python3/
https://realpython.com/


 

 

FUZZY LOGIC & NEURAL NETWORKS (FLNN) 

VI Semester :B.Tech Scheme : 2017 

Course 

Code 

Course 

Category 

Hours/Week Credits Maximum Marks 

OE316 
Open Elective - 

2 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
TOTAL 

3 0 0 3 40 60 100 

  Sessional Exam Duration: 2 Hrs                               End Exam Duration: 3 

Hrs 

Course Outcomes: At the end of the course the student will be able to 

CO1: To Expose the students to the concepts of Neural networks  

CO2: To provide adequate knowledge about Supervised Learning feedback networks 

CO3: To provide adequate knowledge about Unsupervised Learning feedback networks 

CO4: To teach about the concept of fuzziness involved in various systems and to provide 

adequate knowledge about fuzzy set theory 

CO5: To provide adequate knowledge of application in Neural Networks &fuzzylogic to real 

time systems. 

UNIT – I 

 Introduction to Neural Networks and its Basic Concepts  

Biological neurons and McCulloch and Pitts models of neuron, Types of activation functions, 

Neural networks architectures, Linearly separable and linearly non-separable systems and 

their examples, Features and advantages of neural networks over statistical techniques, 

Knowledge representation, learning process, error-correction learning, concepts of supervised, 

learning, and unsupervised learning  

UNIT – II 

Supervised Learning Neural Networks:  

Single layer perception and multilayer perceptron neural networks, their architecture, Error 

back propagation algorithm, generalized delta rule, learning factors, step learning, Momentum 

learning, Concept of training, testing and cross-validation data sets for design and validation 

of theNetworks 

UNIT – III 

Unsupervised Learning Neural Networks:  

Competitive Learning networks, kohonen self-organizing networks, K-means and LMS 

algorithms, RBF neural network, its structure and Hybrid training algorithm for RBF neural 

networks, Comparison of RBF and MLP networks Learning, Hebbian learning, Hopfield 

networks.  



 

 

UNIT – IV 

Fuzzy logic   

Basic Fuzzy logic theory, sets and their properties, Operations on fuzzy set, Fuzzy relation 

and operations on fuzzy relations and extension principle, Fuzzy membership functions and 

linguistic variables, Fuzzy rules and fuzzy reasoning, Fuzzification and defuzzification and 

their methods, Fuzzy inference systems 

UNIT – V 

Applications: 

Applications of Neural Networks: Pattern classification, Handwritten character recognition, 

Face recognition, Image compression and decompression  

Applications of Fuzzy Logic & Fuzzy System: Fuzzy pattern recognition, Fuzzy image 

processing, Simple applications of Fuzzy knowledge-based controllers like washing machines, 

traffic regulations, and lift control 

Text Books : 

1. Timothy J. Ross, Fuzzy Logic with Engineering Applications, John Wiley and sons, III Ed, 2010.  

2. S. Haykin, “Neural Networks, A Comprehensive Foundation”, Pearson Education Inc., III Ed 2008.  

3. Jacek. M. Zurada, “Introduction to Artificial Neural Systems”, Jaico Publishing House, 2006.  

4. LaureneFausett, Fundamentals of Neural Networks-Architectures, algorithms and applications, 

Pearson Education Inc., 2004.  

5. J.S.R. Jang, C.T. Sun, E. Mizutani,, “Neuro Fuzzy and Soft Computing - A computational Approach 

to Learning and Machine Intelligence”, Pearson Education Inc., 2002..  

6. Laurence Fausett, ―Fundamentals of Neural Networks‖, Pearson Education  

7. Bart Kosko, ―Neural networks and Fuzzy Systems”, Pearson Education 

Reference Books : 

1. S. Rajsekaran and G. A. VijaylakshmiPai, ―Neural Networks, Fuzzy Logic, and Genetic Algorithms‖, 

PHI 

2. N. Sivanandam, S. Sumathi, and S. N. Deepa, ―Introduction to Neural Network Using MATLAB”, 

Tata McGraw-Hill Publications  

3. S.N.Sivanandam. M.PaulRaj, - Introduction to Artificail Neural Networks, Vikas Publication House 

Pvt.Ltd, New Delhi. 

Question Paper Pattern: 

Sessional Exam: 

The question paper for sessional examination is for 30 marks, covering half of the syllabus for first 

sessional and remaining half for second sessional exam. Question No 1 which carries 6 marks contains 

three short answer questions of two marks each. The remaining three questions shall be EITHER/OR 

type questions carrying 8 marks each.  

End Exam: 

Question paper contains Six questions; question 1 contains 5 short answer questions each of 2 marks. 

(Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 



 

 

BUILDING INFORMATION MODELLING (BIM) 

VI Semester : Scheme : 2017 

Course Code Category Hours / Week Credits Maximum Marks 

OE317 
Open 

Elective - 2 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
Total 

1 2 - 3 40 60 100 

Sessional Exam Duration: 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the basics of BIM and their applications 

CO2: Understand the usage of BIM tools and Toolbar 

CO3:Use advanced editing tools in making a 3D model of any residential/commercial 

building 

CO4: Prepare templates, create basic walls, curtain walls and also edit the walls like divide, 

creating openings, etc. 

CO5:  Apply tools like creating floors, roofs, walls, etc. in making 3D models of any type of 

structure. 

 

UNIT - I 

Introduction: The Basics of BIM - What is Revit? - Understanding a BIM Workflow –

Leveraging BIM processes - Visualizing – Analyzing - Strategizing - Focusing Your Investment 

in BIM - Staffing for BIM - Understanding Project Roles - Establishing a BIM Execution Plan - 

Accessing and Using the Application Menu - Using the Quick Access Toolbar - Getting toKnow 

the Ribbon - Defining Project Organization - Introducing Datum Objects (Relationships). 

UNIT - II 

The Basics of the Toolbox: Selecting, Modifying, and Replacing Elements - Selecting 

Elements - Selection Options - Filtering Your Selection - Using Selection-based Filters - 

Selecting All Instances – Using the Properties Palette - Matching Properties – Using the 

Context Menu – Editing Elements Interactively - Moving Elements - Copying Elements – 

Rotating and Mirroring Elements - Arraying Elements - Scaling Elements – Aligning Elements 

- Trimming or Extending Lines and Walls - Splitting Lines and Walls - Offsetting Lines and 

Walls. 

 

 



 

 

UNIT - III 

Exploring Advanced Editing Tools:Keeping Elements from Moving - Using the Join 

Geometry Tool - Using the Split Face and Paint Tools - Copying and Pasting from the 

Clipboard – Using the Create Similar Tool - Using Keyboard Shortcuts (Accelerators) - Double-

click to Edit - Modelling Site Context - Using a Toposurface - Cut/Fill Schedules. 

UNIT - IV 

Extended Modelling Techniques:Creating Walls and Curtain Walls - Using Extended 

Modelling Techniques for Basic Walls - Creating Basic Wall Types - Adding Wall Articulation - 

Modelling Techniques for Basic Walls - Creating Custom In-Place Walls - Creating Stacked 

Walls - Creating Simple Curtain Walls - Designing a Curtain Wall - Dividing the Surface - 

Dividing the Surface with Intersects - Applying Patterns - Editing the Pattern Surface. 

Configuring Templates and Standards: Introducing Project Templates - Customizing 

Project - Settings for Graphic Quality - Discovering Object Styles - Using Line Settings – 

Defining Materials - Defining Fill Patterns – Pre-configuring Colour Schemes -  Increasing 

Efficient  view Management - Organizing Views –Saving Work - Saving at Intervals. 

UNIT - V 

Modelling Floors, Ceilings, and Roofs: Understanding Floor Types - Modelling a Floor - 

Creating a Structural Floor - Sketching for Floors, Ceilings, and Roofs - Modelling Slab Edges 

- Creating a Custom Floor Edge - Modelling Floor Finishes - Modelling Thick Finishes - 

Creating Ceilings - Creating a Roof by Face - Creating a Sloped Glazing - Using Slope Arrows - 

Using Additional Roof Tools - Using Advanced Shape Editing with Floors and Roofs. 

Text Books : 

1.  Karen Kensek, Douglas Noble, Building Information Modelling: BIM in Current and Future 

Practice. 

 2.   Danelle Briscoe [2015],Beyond BIM - Architecture Information Modelling, Routledge 

Publication, ISBN: 9781317668107. 

Reference Books : 

1. Chuck Eastman, Paul Teicholz, Rafael Sacks, Kathleen Liston; BIM Handbook: A Guide to 

Building Information Modeling for Owners, Managers, Designers, Engineers, and 

Contractors, John Wiley & Sons, Inc. 

2.    Bimal Kumar,A Practical Guide to Adopting BIM in Construction Projects.   

Web References: 

1.    https://www.youtube.com/watch?v=LACe3vtc8dY 

2.    https://www.youtube.com/watch?v=LQdHkuG4do4 

 

 



 

 

Question Paper Pattern: 

Sessional Exam: 

The question paper for sessional examination is for 30 marks, covering half of the syllabus 

for first sessional and remaining half for second sessional exam. Question No 1 which carries 

6 marks contains three short answer questions of two marks each. The remaining three 

questions shall be EITHER/OR type questions carrying 8 marks each.  

End Exam: 

Question paper contains Six questions; question 1 contains 5 short answer questions each of 

2 marks. (Total 10 marks) covering one question from each unit. The remaining five questions 

shall be EITHER/OR type questions carrying 10 marks each. Each of these questions is from 

one unit and may contain sub-questions. i.e. there will be two questions from each unit and 

the student should answer any one question 

 



 

 

PRODUCT LIFE CYCLE MANAGEMENT (PLM) 

VI Semester:  B.Tech Scheme :2017 

Course Code Category Hours / Week Credits Maximum Marks 

OE318 
Open 

 Elective - II 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes :At the end of the course students will be able to 

CO1 
Understand basic concepts of Java such as operators, classes, objects, inheritance, packages 

Enumeration and various keywords 

CO2 
Understand product lifecycle management process & different steps in Product development 

process 

CO3 Get knowledge on Product data management 

CO4 : Understand the implementation of PLM and its impact on the organization 

CO5 : Understand concept of PLM architecture and information authoring tools 

UNIT – I 

Introduction to Java (background, facts, editions), JVM, Program Structure (basics of class, object, 

member variables, methods, naming conventions, static, System), Installing Java, Setting PATH, 

Compiling & Running a minimal program. Primitive data types, cast, NaN, Two's complement, 

Variables (rules, types), Operators, Control Structures 

UNIT – II 

Arrays, Constructors, String class, Inheritance, Packages, Access modifiers, Relational Databases, SQL 

and JDBC 

UNIT – III 

PLM Introduction-Organization Business Models(MTS, MTO, CTO, ETO Etc), Basics of Enterprise 

Systems (PLM, ERP, MES), Background, Overview, Need, Benefits, and Concept of Product Life 

Cycle, Components / Elements of PLM, Emergence of PLM, Significance of PLM,  Differences 

between PLM and PDM Integrated Product development process-Conceive-Specification, Concept 

design, Design- Detailed design, Validation and analysis (Simulation), Tool design , Realize-Plan 

manufacturing, Manufacture, Build/Assemble, Test(quality check) 

 

 



 

 

UNIT – IV 

PLM Components - Workflow Processes, Design Collaboration, Processes Management, Document 

Management, Visualization, Bill of Materials (BOM) Management, Engineering Change Control, 

Configuration Management, Manufacturing Process Management, Variant Management, Classification 

UNIT – V 

PLM Technologies - PLM Architecture, Various PLM tools, Data Modelling, Security management, 

CAD Integrations, Information authoring tools (e.g., MCAD, ECAD, Technical publishing), Core 

functions (e.g., data vaults), Data Flow to Other systems such as Supply chain and ERP systems 

Text Books: 

1. Grieves, Michael, Product Lifecycle Management, McGraw-Hill 

2. Antti Saaksvuori, AnselmiImmonen, Product Life Cycle Management - Springer 

3. Kari Ulrich and Steven D. Eppinger, Product Design & Development, McGraw Hill 

Reference Books: 

1. Java - The Complete Reference (English) 9th Edition-herbert-schildt-Mcgraw Hill Education 

2. Head First Java (English) 2 Edition- Kathy-Sierra-Publisher: O' Reilly 

3. Burden, Rodger PDM: Product Data Management, Resource Publications 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering halfof the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks contains 

three short answer questions of two marks each. The remaining three questions shall be EITHER/OR 

type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 marks. 

(Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer any 

one question 

 

 

 

 

 

 



 

 

SIMULATION OF ENGINEERING SYSTEMS (SES) 

VI Semester:B.Tech Scheme : 2017 

Course Code Category Hours/Week Credits Maximum Marks 

OE319 Open Elective - 2 
L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
Total 

0 0 3 3 40 60 100 

Sessional Exam Duration:2 Hrs End Exam Duration: 3Hrs 

Course Outcomes: At the end of the course students will be able to 

CO1: Understand the basic features and programming in MATLAB. 

CO2: Understand control statements, functions and plotting in MATLAB. 

CO3: Understand developing simulation model using simulink library.  

CO4: Understand the graphical user interface in MATLAB. 

CO5: Understand various tool boxes used in solving engineering problems. 

UNIT-I 

MATLAB 

Environment 

Introduction to Simulation-Installation of MATLAB-History-Use of 

MATLAB-Key features. 

Introduction to MATLAB Software- MATLAB window- Command 

window-Workspace-Command history-Current directory Setting-Basic 

commands-Assigning variables-Operations with variables. 

Data types and 

Operators 

Character and string- Arrays and vectors- Column vectors-Row vectors. 

Arithmetic Operators- Relational Operators-Logical Operators- Operator 

Precedence- BODMAS Rules- Solving arithmetic equations. 

Basic Operations Trigonometric functions- Complex numbers- Fractions & Real numbers- 

Complex numbers 

UNIT-II 

MATLAB 

Programming  

 

Working with script tools- Writing Script file- Executing script files- The 

MATLAB Editor- opening and saving editor.   

Creating M files, Saving m-files- Errors and Warnings- Types of errors- 

error handling- MATLAB Debugger- Setting Break Points- Examining 

Variables- Stepping through code- ending the debug session- Debugging 

from command line. 

Loops and 

Conditional 

Loops: for loop- nested for loop- while loop- 

Branch Control Structure: if control statements, switch statement- break 



 

 

Statements statement- continue statement- error statement- try catch structure- Program 

Termination — return 

Functions Writing functions, Writing user defined functions- Built in Function-

Function calling-Return Value- Types of Functions-Global Variables. 

String Functions- Input/Output Functions. 

Plotting  Plots: Plotting vector and matrix data- Plot labeling, curve labeling and 

editing. 

2D Plots: Basic Plotting Functions-Creating a Plot-Plotting Multiple Data 

Sets in One Graph-Specifying Line Styles and Colors- Graphing Imaginary 

and Complex Data-Figure Windows-Displaying Multiple Plots in One 

Figure-Controlling the Axes-Subplots 

3Dplots: Use of mesh grid function- Mesh plot-Surface plot 

 

 

UNIT-III 

Simulink 

 

Introduction to Simulink- Simulink Environment & Interface- Study of 

Library-Object Oriented Design-Equation Oriented Design- - Fixed Step 

continuous solvers- Variable step continuous solver- Data Import/ Export- 

Creating and masking a Subsystem- Getting help for Simulink.  

Simulation of Numerical Integration, Linear Algebra, Roots of 

Polynomials, Algebraic equations, Differential Equations-Transforms 

(Fourier, Laplace). 

UNIT-IV 

Graphical User 

Interface Design 

Introduction of Graphical User Interface- GUI Function Property- GUI 

Component Design- GUI Container- Writing the code of GUI Callback- 

Dialog Box- Menu Designing- Creating a database-Applications. 

UNIT-V 

Applications with 

MATLAB 

Image Processing: Importing and Visualizing Images- Importing and 

displaying images- Converting between image types- Exporting images- 

Interactive Exploration of Images- Obtaining pixel intensity values- Extracting 

a region of interest- Computing pixel statistics-Measuring object sizes. 

MATLAB Applications in Control Systems, Neural Networks- Machine 

Learning, Digital Signal Processing, Communication Systems and Fuzzy 

Logic Systems. 



 

 

Text Books: 

1. Raj Kumar Bansal, Ashok Kumar Goel and Manoj Kumar Sharma, “MATLAB and its Applications 

in Engineering”, Dorling Kindersly India pvt. Ltd, Pearson, 5th Edition 2012. 

2.Agam Kumar Tyagi, “MATLAB and Simulink for Engineers”, Oxford University Press, 2nd 

Edition,2012. 

3.Jaydeep Chakravarthy, “ Introduction to MATLAB Programming, Tool Box and Simulink”,  

Universities Press, 2014. 

Reference Books: 

1. MiszaKalechman , “ Practical MATLAB Basics for engineers”, CRC Press, Taylor & Francis 

group,1st Edition, 2012. 

2.Rizwan Butt , “An Introduction to differential equations on MATLAB”, Narosa Publishing house, 

2016. 

Web References: 

1.https://matlabacademy.mathworks.com/ 

2. https://www.edx.org/course/matlab-octave-beginners-epflx-matlabeoctavebeginnersx 

Question Paper Pattern: 

Sessional Exam: 

The question paper for sessional examination is for 30 marks, covering half of the syllabus for first 

sessional and remaining half for second sessional exam. Question No 1 which carries 6 marks contains 

three short answer questions of two marks each. The remaining three questions shall be EITHER/OR 

type questions carrying 8 marks each. 

End Exam 

Question paper contains Six questions; question 1 contains 5 short answer questions each of 2 marks. 

(Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions.i.e. there will be two questions from each unit and the student should answer any 

one question. 

 

 

 

 

 

 

 

 

 

 

https://matlabacademy.mathworks.com/
https://www.edx.org/course/matlab-octave-beginners-epflx-matlabeoctavebeginnersx


 

 

INDUSTRIAL SAFETY (IS) 

VI Semester B.Tech  Scheme : 2017 

Course Code Category Hours /  Week Credits Maximum Marks 

OE320 
Open 

Elective - II 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam 
Total 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes: At the end of the course, students will be able to 

CO1: To Understand the principles of safety management including safety audit, safety 

education and accident investigation 

CO2: To understand about fire and explosion and the methods of prevention of fire and 

explosions 

CO3: To understand Machine and  construction safety assessment and safeguarding methods 

CO4: To understand the effect of realising of toxic substances and hazardous chemicals   

CO5: To understand the electrical safety and handling electrical hazards 

UNIT – I 

Safety in Engineering Industry- need, General hazards and control measures in engineering 

industry, Four Significant Disasters happened in the world, Safety Audit- Procedure 

Accident Investigation- Learning from accident, Layered investigations, investigation process 

and summary 

UNIT – II 

Fire Safety: The fire triangle, Distinction between fire and explosions, Flammability 

characteristics of liquids and vapours, Fire Protection Techniques, Fire extinguishers, Fire 

hazard and analysis, prevention of fire, steps after occurrence of fire, fire detection, fire alarm 

and firefighting systems 

UNIT – III 

Machine Safety: Machine Guarding, Machine Guarding Assessment, Safeguarding Machines 

and Equipment, Guards, Safeguarding Devices, Other Potential Safeguards 

Construction Safety: Scope, Safety in -underground works, above ground works, under water 

works, demolition works. 

UNIT – IV 

Chemical Safety: Hazardous Chemicals, Definition of a Hazardous Chemical, Toxic Effects, 

Working with Toxins, Storing Hazardous Chemicals, Transportation of Hazardous Chemicals, 

Chemical Waste Management, Hazardous Chemical Emergency Procedures, Worker 

Contamination, Chemicals and Worker Health 

UNIT – V 

Electrical Safety: Electrical Dangers, Electrical Pathways, Result of Electrical Contact, Shock 

versus Electrocution, Electrical Burns, Handling Electrical Hazards, Controlling Electrical 



 

 

Hazards, Training, Safety and Health Program 

Text Books: 

1. L. M. Deshmukh. Industrial Safety and Management. McGraw Hill Education (India)  

2. D.A. Crowl and J.F. Louvar, Chemical Process Safety (Fundamentals with Applications), 

Prentice Hall, 2011. 

3. Reese, Charles D. Industrial Safety and Health for People-oriented Services. CRC Press, 

2008. 

4. M.P. Poonia, S. C. Sharma. Industrial Safety and Maintenance Management.  Khanna Book 

Publishing, 2019. 

Reference Books: 

1. Reese, Charles D. Industrial Safety and Health for Infrastructure Services. CRC Press, 2009. 

2. R. K. Jain, Sunil S. Rao, Industrial Safety and Health and Environment Management 

Systems, Khanna Book Publishing, 2000. 

3. K. U. Mistry. Fundamentals of Industrial safety and Health, Siddharth Prakashan Publisher, 

2008. 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks contains 

three short answer questions of two marks each. The remaining three questions shall be EITHER/OR type 

questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 marks. 

(Total 10 marks) covering one question from each unit. The remaining five questions shall be EITHER/OR 

type questions carrying 10 marks each. Each of these questions is from one unit and may contain sub-

questions. i.e. there will be two questions from each unit and the student should answer any one question 

 

 

 

 

 

 

 

 

 



 

 

MECHANICAL VIBRATIONS (MV) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE401 
Open 

Elective – III 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 

Understand theory of vibration, classical method and energy method to find the equation of 

vibrating system, viscous damping, under damping, critical damping, over damping and 

solve related problems 

CO2 
Understand the concepts of motion excitation, transmissibility, isolation, seismic 

instruments, accelerometer ,vibrometer 

CO 3 : Compute natural frequencies and mode shapes for two degree freedom systems 

CO 4 : 
Solve problems on multi degree freedom systems using Influence co-efficient method, Stodola 

method, Holzer’s method and Matrix iteration method 

CO 5 : 

Estimate natural frequency of transverse vibrations of simply supported beam with point 

load and Uniformly distributed load using Rayleigh’s and Dunkerley’s methods, and critical 

speed of a shaft with and without damping 

UNIT – I 

Single Degree Freedom Systems: Undamped free vibration: Classical method, Energy method, 

equivalent systems. 

Damped Free Vibration: Viscous damping, under damping, critical damping, over damping, 

equivalent damping coefficient, Simple problems. 

UNIT – II 

Single Degree Freedom Systems with Forced Vibration:  Steady    state   forced Vibration, sources 

of excitation, impressed harmonic force, and impressed force due to unbalance 

Support Excitation: Motion excitation, transmissibility and isolation, performance of different type of 

isolators. General theory of seismic instruments, accelerometer and vibrometer 

UNIT – III 

Two Degree Freedom Systems:  Natural frequencies and modes of vibration by classical method of 

spring-mass system, forced vibration, semi definite systems, Coupled systems, dynamic vibration 

absorber 

UNIT – IV 

Multi Degree Freedom Systems: Influence co-efficient method, Matrix method, Stodola method, 

Holzer’s method, Matrix iteration method, orthogonality of mode shapes 

 

 



 

 

UNIT – V 

Transverse Vibrations: Natural frequencies of beams- Simply supported beam with point load and 

uniformly distributed load.  Rayleigh’s and Dunkerley’s methods 

Critical Speed of the shaft: Whirling of shafts, critical speed of shafts, and critical speed of shafts 

with and without damping 

Text Books: 

1. G. K. Grover, Mechanical Vibrations, New Chand and Bro’s Publishers, Roorkee 

2. V.P. Singh, Mechanical Vibrations, Dhanpat Rai and Sons Publishers, New Delhi 

Reference Books: 

1. Thomson William T, Vibration Theory and Applications, Pearson Education, New Delhi 

2. J. S. Rao and K. Guptha, Theory and Practice of Mechanical Vibrations, WEL Publishers, New Dehi 

3. Timoshenko SP and Young DH, Introductory Course on Vibration Problems in Engineering, John 

Wiley and Sons Publishers, Singapore 

4. Singiresu S. Rao, Mechanical Vibrations, Pearson Education, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 



 

 

COMPUTATIONAL FLUID DYNAMICS (CFD) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 

Week 

Credits Maximum Marks 

OE402 
Open 

Elective – III 

L T P C 

Continuous 

Internal 

Assessment 

End 

Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 Apply numerical methods for solving algebraic equations 

CO2 Solve conduction and convection problems using finite difference method 

CO 3 : Solve hyperbolic and elliptic equations and understand fundamentals of fluid flow modeling 

CO 4 : Understand both flow physics and mathematical properties of governing Navier-Stokes 

equations 

CO 5 : Analyze CFD techniques using software 

UNIT – I 

Applied Numerical Methods: Solution of a system of simultaneous Linear Algebraic Equations, 

iterative schemes of Matrix Inversion, Direct Methods for Matrix inversion, Direct Methods for banded 

matrices 

UNIT – II 

Finite Difference Applications in Heat conduction and Convention: Heat conduction, steady heat 

conduction in a rectangular geometry, transient heat conduction , finite difference application in 

convective heat transfer, closure 

UNIT – III 

Fluid flow modelling: Introduction, elementary finite difference quotients, implementation aspects   

of finite-difference equations, consistency, explicit and implicit methods, Errors and stability analysis, 

introduction, first order wave equation, stability of hyperbolic and elliptic equations, fundamentals   of 

fluid flow modelling, conservative property, the upwind scheme 

UNIT – IV 

Governing Equations of Fluid Flow and Heat Transfer: Introduction, conservation of mass Newton’s 

second law of motion, expanded forms of Navier-stokes equations, conservation of energy principle, 

and special forms of the Navier-stokes equations 

UNIT – V 

Simple CFD Techniques, viscous flows conservation form space marching, relocation techniques, 

viscous flows, conservation from space marching relovation techniques, artificial viscosity, the 

alternating direction implicit techniques, pressure correction technique. Computer graphic techniques 

used in CFD, Quasi one dimensional flow through a nozzle, turbulence models, standard and high 

Reynolds number models and their applications. 



 

 

Text Books: 

1. John.Anderson, Computational Fluid Dyanamics -The basics with applications, Mc Graw Hill   

Publishers, New York 

2. Suhas V, Patankar Hema, Numerical Heat Transfer and Fluid Flow, Shava Publishers and       Mc 

Graw Hill, New Delhi 

Reference Books: 

1. Muralidharan, Computational Fluid Flow and Heat Transfer, Narosa Publications, New Delhi 

2. Tapan K. Sengupta, Fundamentals of Computational Fluid Dynamics, Universities Press, New 

Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

EXPERIMENTAL STRESS ANALYSIS (ESA) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE403 
Open 

Elective – III 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

2 1 - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 
Understand the principles of mechanical, optical, pneumatic, acoustic, electrical resistance 

and semiconductor strain gauges for strain measurement 

CO2 Understand basic principle of photo elasticity, crystal optics and phase diagrams 

CO 3 : 
Understand principles of stress optic law, plane Polaris cope, circular polar scope, dark and 

bright field arrangements, and isoclinic and isochromatic fringe order for obtaining principle 

stresses at a point 

CO 4 : 
Analyze coating stress, crack detection, and crack propagation test data using brittle coating 

and bi-refringent Coating technique 

CO 5 : Analyze the in plane, out of plane displacement fields and slope measurements using Moire-

Fringes method 

UNIT – I 

Strain Measurement: Introduction- mechanical, optical, pneumatic, acoustic methods of strain 

measurement. Electrical resistance strain gauges - gauge factor, types, properties of a gauge material, 

backing material, adhesive material, protective coatings; method of bonding strain gauges, strain 

gauges lead wire and connections, semiconductor strain gauges 

UNIT – II 

Photo Elasticity: Nature of light-harmonic wave, phase amplitude, polarisation. Crystal optics-

passage of light through crystalline media, absolute and relative phase difference, quarter wave plate, 

half wave plate, production of plane polarized light 

UNIT – III 

Two-dimensional photo elasticity: Stress optic law, plane Polaris cope, isochromatics and isoclinic, 

circular polariscope, dark fields and bright field arrangements, isoclinic and isochromatic fringe order 

at a point 

UNIT – IV 

Bi-refringent Coatings: Introduction to Bi-refringent coating theory and Reflection Polariscope. Moire 

techniques phenomenon, Moire fringe analysis, Moire techniques for in plane problems 

Brittle coatings: Introduction, coating stresses, failure theories, brittle coating crack patterns, crack 

detection, ceramic based brittle coatings, resin based brittle coatings, test procedures for brittle 

coatings analysis, calibration procedures, analysis of brittle coating data 

UNIT – V 

Moire Methods: Introduction, mechanism of formation of Moire fringes, the geometrical approach to 

Moire-Fringe analysis, the displacement field approach to Moire-Fringe analysis, out of plane 



 

 

displacement measurements, out of plane slope measurements, sharpening and multiplication of 

Moire-Fringes, experimental procedure and techniques 

Text Books: 

1. L.S. Srinath, M.R. Raghavan, K. Lingaiah, G. Gargesh, K. Ramachandra and B. Pant, 

Experimental Stress Analysis, TMH Publications, New Delhi 

2. Dally and Riley, Experimental Stress Analysis, McGraw Hill Publishers, New York 

Reference Books: 

1. Durelli Philips and Tsao, Theoretical and Applied Stress Analysis, McGraw Hil Publishers, New 

York 

2. Sadhu Singh, Experimental Stress Analysis, Khanna Publishers, New Delhi 

3. Abdul Mubeen, Experimental Stress Analysis, Dhanpat Rai and Sons, New Delhi 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PRODUCT DESIGN AND DEVELOPMENT (PDD) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE404 
Open 

Elective – III 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3  - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 Utilize basic concepts of product design and development process 

CO2 Select an appropriate design process for a given application 

CO 3 : Select appropriate design methodology with respect to cost and societal factors 

CO 4 : 
Apply the principles of value engineering and ergonomics in product design and 

development 

CO 5 : Use appropriate computer aided tools for product design and development 

UNIT – I 

Introduction: Classification, Specifications of Products, Product life cycle. Introduction to 

product design, Modern product development process, Innovative thinking, Morphology of design 

UNIT – II 

Conceptual Design: Generation, selection & embodiment of concept, Product architecture, 

Industrial design: Process, Need. 

Robust Design: Taguchi Method of parameter Design 

UNIT – III 

Designing for Manufacturing & Assembly: Methods of designing for Manufacturing & 

Assembly, Design for Maintainability, Design for Environment, Product Costing, Legal Factors 

and Social Issues, Engineering Ethics 

UNIT – IV 

Value Engineering / Value Analysis: Definition. Methodology, Case studies, Economic analysis: 

Qualitative & Quantitative.  

Ergonomics / Aesthetics: Human Factors in Design, Anthropometry, Man-Machine interaction, 

Concepts of size and texture, colour, Comfort criteria, Psychological & Physiological 

considerations.  

Creativity Techniques: Creative thinking, conceptualization, brain storming, primary design, 

drawing, simulation, detail design 

UNIT – V 

Concurrent Engineering, Rapid prototyping, Tools for product design – Drafting / Modeling 

software, CAM Interface. 



 

 

Intellectual Property Rights- Classification- Indian Context 

Text Books: 

1. Karl T Ulrich, Steven D Eppinger , Product Design & Development, Tata Mc Grawhill, New 

Delhi 

2. A. K. Chitale and R. C. Gupta, Product Design and Manufacturing, Pentice Hall of India 

Reference Books: 

1. David G Ullman, The Mechanical Design Process, Mc Graw hill Inc, Singapore 

2. P. Kumar, Product Design: Creativity, Concept and Usability,  Pentice Hall of India 

3. L D Miles. Value Engineering, McGraw Hill 

4. Kevin Otto, Kristin Wood, Product Design, Pearson Education 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for 

first Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 

marks contains three short answer questions of two marks each. The remaining three questions 

shall be EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall 

be EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit 

and may contain sub-questions. i.e. there will be two questions from each unit and the student 

should answer any one question 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

ADDITIVE MANUFACTURING TECHNOLOGY (ADMT) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE405 
Open 

Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 Understand  prototyping, and the phases of Rapid prototyping 

CO2 Understand the rapid prototyping process chain 

CO 3 : Understand the functioning of Liquid based rapid prototyping systems 

CO 4 : Understand the functioning of Powder based rapid prototyping systems 

CO 5 : Understand the Direct methods of Tooling and Indirect methods of Tooling 

UNIT – I 

Introduction: Historical Development, Definition of prototype, types of prototypes, Role of prototypes, 

Three phases of development leading to Rapid prototyping, Fundamentals of rapid prototyping, 

Applications and advantages of rapid prototyping 

UNIT – II 

Rapid prototyping process chain - 3D modelling, data conversion and transmission, checking and 

preparing, Building and post processing. Liquid based rapid prototyping systems- Stereo Lithography 

Apparatus (SLA), applications, advantages and disadvantages of Stereo lithography. Solid ground 

curing process, steps in solid ground curing, Applications of solid ground curing, advantages and 

disadvantages of Solid ground curing, build time calculation 

UNIT – III 

Solid based rapid prototyping systems - Laminated Object Manufacturing (LOM), three phases of 

LOM, Applications of LOM, advantages and disadvantages of LOM 

Fusion Deposition Modelling- Principle, process, applications, advantages and disadvantages of FDM, 

Multi Jet Modelling Systems 

UNIT – IV 

Powder-based Rapid prototyping systems - Selective Laser Sintering (SLS), Materials for SLS, 

Principle, Process, Applications, advantages and disadvantages of SLS, Three Dimensional Printing 

(3DP), Principle, Process, Applications, advantages and disadvantages of 3DP 

Laser Engineered Net Shaping (LENS) – Principle, Process steps, Applications, Advantages and 

disadvantages of LENS 

UNIT – V 

STA file format,  Types of Errors 

Direct methods of rapid tooling : AIM tooling, SLS rapid steel, Direct Laser Metal Sintering (DMLS), 



 

 

Laminate tooling 

Indirect methods of rapid Tooling: RTV silicon rubber moulds, Vacuum casting, Reaction injection 

Moulding(RIM),Wax Injection moulding, Spray metal tooling, 3D kelt tool 

Text Books: 

1. Chua C.K., Leong.K.F, and Lim C,C.S., Rapid Prototyping Principles and Applications, World 

Scientific Publishing Co. Pte. Ltd 

2. D.T.Pham and S.S.Dimov, Rapid manufacturing The technologies and applications of rapid 

Prototyping and rapid tooling. Springer Publications 

Reference Books: 

1. Terry Wholers, Wholers report, Wholers Associates 

2. I. Gibson  D. W. Rosen  and B. Stucker., Additive manufacturing technologies, Springer 

Publication 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

INTELLIGENT MANUFACTURING SYSTEMS (IMS) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE406 
Open 

Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 
Understand the parts of Intelligent Manufacturing Systems and components of Knowledge 

based system 

CO2 Understand the research goals, techniques and programming language of Artificial 

Intelligence 

CO 3 : Understand the Conceptual learning and Neural networks 

CO 4 : Understand the different types of sensors in intelligent manufacturing 

CO 5 : Understand the use of Artificial Intelligence in industries 

UNIT – I 

Intelligent manufacturing systems: components systems, architecture and data flow-system 

operation. 

Expert Systems: Expert system process, characteristics and components of expert systems. 

Knowledge Based Systems –Introduction , Knowledge Representation- First-order logic, Production 

rules, Semantic Networks; Comparison of Knowledge Representation Schemes, Interference Engine, 

Knowledge acquisition- Protocol Analysis 

UNIT – II 

Artificial Intelligence: Introduction, Research goals, techniques-knowledge representation, search 

Techniques, programming language-LISP and problems 

UNIT – III 

Machine Learning: Introduction, Conceptual Learning-examples of learning, computational 

complexity of learning; Neural networks, learning in neural networks 

UNIT – IV 

Sensors for Intelligent Manufacturing: Principles, classifications and characteristics of sensors – 

electrical, magnetic, optical, acoustic, pneumatic, magnetic, electro-optical and vision sensors, role of 

sensors in intelligent manufacturing 

UNIT – V 

Industrial Applications of AI: Intelligent    system    for    design,    equipment    selection,    

scheduling,    material    selection, maintenance, facility planning and process control 

Text Books: 

1. Andrew Kusiak, Intelligent Manufacturing Systems, Prentice Hall Publications 

2. H.K Tonshoff and I.Inasaki, Sensor Applications Vol 1, Sensors in Manufacturing, Wiley-VCH 



 

 

Publications 

3. Ramachandran Nagarajan, Introduction to Industrial Robotics, Pearson publications 

Reference Books: 

1. Simons, G.L. , Introducing artificial intelligence, NCC publications 

2. B.Vegnanarayana , Artificial neural networks., PHI publications 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

ADVANCED MATERIALS TECHNOLOGY (AMT) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE407 
Open 

Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 
Identify the properties of fiber and matrix materials used in commercial composites, as well 

as some common manufacturing techniques 

CO2 Understand manufacturing methods and their elastic properties of lamina 

CO 3 : Analyse the Hooke’s law for different type of materials 

CO 4 : Understand the elastic behaviour of the unidirectional composite 

CO 5 : Analyze a laminated plate in bending, including finding laminate properties from lamina 

UNIT – I 

Basic concepts and characteristics: Geometric and Physical definitions, natural and man-made 

composites, Aerospace and structural applications, types and classification of composites. 

Reinforcements: Fibers- Glass, Silica, Kevlar, carbon, boron, silicon carbide, and boron carbide 

fibers. Particulate composites, Polymer composites, Thermoplastics, Thermosetts, Metal matrix and 

ceramic composites 

UNIT – II 

Manufacturing methods: Autoclave, tape production, moulding methods, filament winding, hand 

layup, pultrusion, RTM 

Micromechanics: Unidirectional composites, constituent materials and properties, elastic properties 

of a lamina, properties of typical composite materials, laminate characteristics and configurations. 

Characterization of composite properties 

UNIT – III 

Coordinate transformations: Hooke’s law for different types of materials, Hooke’s law for two 

dimensional unidirectional lamina, Transformation of stress and strain, Numerical examples of stress 

strain transformation 

UNIT – IV 

Elastic behavior of unidirectional composites: Elastic constants of lamina, relationship between 

engineering constants and reduced stiffness and compliances, analysis of laminated composites, 

constitutive relations 

UNIT – V 

Analysis of laminated composite plates: Introduction, thin plate theory, specially orthotropic plate, 

cross and angle ply laminated plates, problems using thin plate theory 



 

 

Text Books: 

1. R.M.Jones, Mechanics of Composite Materials Mc Graw Hill Company, New York 

2. Isaac and M.Daniel, Engineering Mechanics of Composite Materials Oxford University Press 

3. Madhujit Mukhopadadhyay ,Mechanics of composite materials and structures Universities Press 

Reference Books: 

1. L. R. Calcote, Analysis of Laminated Composite Structures  Van Nostrand Rainfold 

2. B. D. Agarwal and L. J. Broutman, Analysis and performance of fibre Composites Wiley-

Interscience, New York 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

DESIGN FOR MANUFACTURING (DFM) 

VII Semester:  Mechanical Engineering Scheme : 2017 

Course Code Category Hours / 
Week 

Credits Maximum Marks 

OE408 
Open 

Elective – IV 

L T P C 
Continuous 

Internal 
Assessment 

End 
Exam TOTAL 

3 - - 3 40 60 100 

Sessional Exam Duration : 2 Hrs End Exam Duration : 3 Hrs 

 

Course Outcomes : At the end of the course students will be able to 

CO1 Understand  general design rules for manufacture ability and criteria for material selection 

CO2 Illustrate machining processes and tolerance aspects in machining 

CO 3 : Understand  the design considerations for casting 

CO 4 : Understand the design considerations for joining 

CO 5 : 
Understand the conceptual design factors to be considered in forging, extrusion and 

Sheet metal work 

UNIT – I 

Introduction: Design philosophy-steps in design process-general design rules for manufacturability-

basic principles of designing for economical production-creativity in design.  

Materials: Selection of materials for design-developments in material technology-criteria for material 

selection-material selection interrelationship with process selection-process selection charts 

UNIT – II 

Machining processes: Overview of various machining processes-general design rules for machining-

dimensional tolerance and surface roughness-Design for machining – ease – redesigning of 

components for machining ease with suitable examples. General design recommendations for 

machined parts 

UNIT – III 

Metal casting: Appraisal of various casting processes, selection of casting process,-general design 

considerations for casting-casting tolerance-use of solidification, simulation in casting design-product 

design rules for sand casting 

UNIT – IV 

Metal joining: Appraisal of various welding processes, factors in design of weldments – general design 

guidelines-pre and post treatment of welds-effects of thermal stresses in weld joints-design of brazed 

joints 

UNIT – V 

Forging: design factors for forging – closed die forging design – parting lines of dies – drop forging die 

design – general design recommendations  

Extrusion & Sheet metal work: Design guide lines extruded sections-design principles for punching, 

blanking, bending, deep drawing-Keeler Goodman forging line diagram – component design for 



 

 

blanking 

Text Books: 

1. John cobert, Design for manufacture  Adisson Wesley 

2. Geoffrey Boothroyd et. al, Product Design for Manufacture and Assembly, CRC Press 

3. George Dieter and Linda Schmidt, Engineering Design, Mc Graw Hill. 

Reference Books: 

1. A.K Chitale and R.C Gupta, Product design and manufacturing Prentice-Hall of India 

2. Surender kumar and Goutham Sutradhar, Design and manufacturing, Oxford & IBH publishing 

Co.Pvt.Ltd., New Delhi 

3. Kevin Otto and Kristin Wood, Product design, Pearson Education 

 

Question Paper Pattern: 

Sessional Exam 

The question paper for Sessional examination is for 30 marks, covering half of the syllabus for first 

Sessional and remaining half for second Sessional exam. Question No 1 which carries 6 marks 

contains three short answer questions of two marks each. The remaining three questions shall be 

EITHER/OR type questions carrying 8 marks each 

End Exam 

Question Paper Contains Six Questions. Question 1 contains 5 short Answer questions each of 2 

marks. (Total 10 marks) covering one question from each unit. The remaining five questions shall be 

EITHER/OR type questions carrying 10 marks each. Each of these questions is from one unit and may 

contain sub-questions. i.e. there will be two questions from each unit and the student should answer 

any one question 
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