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BACHELOR OF TECHNOLOGY

(B.TECH.) DEGREE COURSE (Common to al branches)

FIRST SEMESTER EXAMINATION

CodeNo. | Paper | L | T/ | Crelts
THEORY PAPERS
ETMA 101 | Applied Mathematics— | 3 1 4
ETPH 103 | Applied Physics—| 2 1 3
ETCH 105 | Applied Chemigry —1 2 1 3
ETME 107 | Manufacturing Process 2 0 2
ETCS 109 Introduction to Computers and 2 1 3
Auto CAD
ETEL 111 Communication Skills— | 2 1 3
ETEL 113* | Impact of Science & Technology 1 0 1
on Society
PRACTICAL/VIVA VOCE
ETPH 151 | Applied PhyscsLab. —| - 2 1
ETCH 153 | Applied Chemistry Lab. — | - 2 1
ETCS 155 Introduction to Auto CAD - 3 2
Office Automation and Web
Dedgn
ETME 157 | Workshop Practice - 3 2
ETME 159 | Engineering Graphics Lab. - 2 1
TOTAL 14 17 26

ETEL-113* isNUES
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BACHELOR OF TECHNOLOGY

(B.TECH.) DEGREE COURSE (Common to al branches)

SECOND SEMESTER EXAMINATION

CodeNo. | Paper | L [ TP | Credis
THEORY PAPERS
ETMA 102 | Applied Mathematics— I 3 1 4
ETPH 104 | Applied Physcs—II 2 1 3
ETCH 106 | Applied Chemistry — 11 2 1 3
ETCS 108 Introduction to Programming 2 1 3
ETME 110 | Engineering Mechanics 2 1 3
ETEC 112 Electrica Science 2 1 3
ETEL 114 Communication Skills— 11 2 1 3
PRACTICAL/VIVA VOCE
ETPH 152 | Applied PhysicsLab. — I - 2 1
ETCH 154 | Applied Chemistry Lab. — I - 2 1
ETCS 156 C Programming Lab. - 2 1
ETME 158 | Enginearing Mechanics Lab. - 3 2
ETEC 160 | Electrica Science Lab. - 2 1
TOTAL 15 18 28
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

THIRD SEMESTER EXAMINATION

Code No. | Paper | L | T/P | Credits
THEORY PAPERS
ETMA 201 Numencd_Andyss& 3 1 4
Programming
ETME 203 Electronics 3 1 4
ETME 205 Thermd Science 3 1 4
ETME 207 Mechanics of Solids 3 1 4
ETME 209 Production Technology 4 0 4
ETME 211 Mechanics of Huids 3 1 4
PRACTICAL/VIVA VOCE
ETME 251 Electronics Lab. 0 2 1
ETME 253 E/Ia%ch of Solids/ Huid Mech. 1
ETME 255 | Mechanical Enginearing 0 2 1
Drawing Lab
ETME 257 Programming:-| (Numerica 0 > 1
Andyss)
TOTAL 19 13 28
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

FOURTH SEMESTER EXAMINATION

Code No. | Paper | L | T/P | Credits

THEORY PAPERS

ETME 202 Kinematics& Dynamics of 3 1 4
Machines

ETME 204 Heat Transfer 3 1 4

ETME 206 Manufacturing Machines 4 0 4

ETME 208 Electricd Machines 3 1 4

ETMA 210 Operation Research 3 1 4

ETME 212 LAN & Networking 3 1 4

PRACTICAL/VIVA VOCE

ETME 252 KOM Lab./DOM Lab. 0 2 1

ETME 254 Machine Shop Lab. 0 2 1

ETME 256 Electricd Machines|ab. 0 2 1
Programming - |1 Lab

ETME 258 (Operation Research) 0 2 1

ETME 260 LAN & Networking Lab. 0 2 1
TOTAL 19 15 29

NOTE: 4-6 weekstraining will be held after fourth semester. However, Viva-Voce will be
conducted in the fifth semedter.
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

FIFTH SEMESTER EXAMINATION

Code No. | Paper | L | T/IP | Credits

THEORY PAPERS

ETME 301 Microprocessors & Applications 3 1 4

ETME 303 Machine Design- | 4 0 4

ETME 305 Materid Science & Metdlurgy 4 0 4

ETME 307 Measurements & Controls 3 1 4

ETCS 309 Database Management Systems 3 1 4

PRACTICAL/VIVA VOCE

ETME 351 ||\_/I al‘t():roproce&ors & Applications 0 5 1

ETME 353 Machine Design- | Lab 0 4 2

ETME 355 Measurements & Controls Lab 0 2 1
Programming - |11 Lab. 0

ETME 357 (MATLAB) 2 1

ETCS 359 E:tbabase Management Systems 0 >

ETME 361 #'\Practica Training - - 1
TOTAL 17 15 27

#NUES

APracticd training was conducted after fourth semester. However, Viva-Voce for evauation of

Practicd Training will be conducted in this semedter.
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

SXTH SEMESTER EXAMINATION

Code No. | Paper | L | T/P | Credits
THEORY PAPERS
ETME 302 Management of Manufacturing 4 0 4
System
ETME 304 Machine Design-I1 4 0 4
ETME 306 Metrology 3 1 4
ETME 308 Huid Sysems 3 1 4
ETME 310 Metd Cutting & Tool Design 3 1 4
PRACTICAL/VIVA VOCE
ETME 352 Machine Design-11 Lab. 0 4 2
ETME 354 Metrology Lab. 0 2 1
ETME 356 Fluid Systems L ab. 0 2 1
ETME 358 E/Iaetbd Cutting & Tool Design 0 5 1
ETME 360 Prog. IV Lab. (Pro-E-I) 0 2 1
TOTAL 17 15 26
NOTE: 4-6 weeks traning will be hdd after sxth semester. However, Viva-Voce will be

conducted in the seventh semester.
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

SEVENTH SEMESTER EXAMINATION

Code No. | Paper | L | T/IP | Credits
THEORY PAPERS
ETME 401 Computer Aided Manufacturing 3 1 4
ETME 403 Mechatronics 3 1 4
ELECTIVES (Choose any two)
ETME 405 Refrigeration & Air-Conditioning 3 1 4
ETME 407 Solar Energy 3 1 4
ETME 409 Personnd Management 3 1 4
ETME 411 Metd Forming 3 1 4
ETME 413 Automotive Enginesring 3 1 4
ETME 415 Manufacturing Information 3 1 4
Sysems
ETME 417 Computer Aided Design 3 1
ETME 419 Project - -
PRACTICAL/VIVA VOCE
ETME 451 E;)tr)nputer Aided Manufacturing 0 5 1
ETME 453 Mechatronics Lab. 0 2 1
ETME 455 Practical based on Electives 0 2 1
ETME 457 Programming-V Lab. (Pro-E-11) 0 2 1
ETME 459 *Minor Project 0 8 4
ETME 461 #\Practicd Training - - 1
TOTAL 12 20 25

#NON UNIVERSITY EXAMINATION SYSTEM

*The dudent will submit a synopss a the beginning of the
departmenta  committee in a specified format. The student will

the work through seminars and progress reports.

semester for gpprova from the
have to present the progress of

~Practical training was conducted after sixth semester. However, Viva-Voce for evauation of
Practicd Training will be conducted in this semester.
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BACHELOR OF TECHNOLOGY

(Mechanical & Automation Engineering)

EIGHTH SEMESTER EXAMINATION

Code No. | Paper | L | T/IP | Credits

THEORY PAPERS

ETME 402 Qudity Control & Qudity 3 1 4
Assurance

ETME 404 Robotics 3 1 4

ELECTIVES (Choose any two)

ETME 406 Optimization Techniques 3 1 4

ETME 408 Advanced Methods of Mfg. 3 1 4

ETME 410 Mechanicd Vibrations 3 1 4
[.C. Engines, Emissons & 3 1 4

ETME 412 Pollution Control

ETME 414 Gear Technology 3 1 4

ETME 416 Financid Management 3 1 4
Rdiability & Maintenance 3 1 4

ETME 418 Management

ETME 420 Power Plant Practice 3 1 4

ETME 422 Finite Element Methods 3 1 4

PRACTICAL/VIVA VOCE

ETME 452 Qudity Control & Qudity 0 5 1
Assurance Lab.

ETME 454 Robotics Lab 0 2 1

ETME 456 Practical based on Electives 0 2 1

ETME 458 *Major Project 0 12 6
TOTAL 12 22 25

*The student will submit a synopsis at the beginning of the semester for approva from the

departmenta committee in a pecified format. The student will have to present the progress of
the work through seminars and progress reports.

NOTE:

1. Thetotal number of the credits of the B.Tech. (MAE) Programme = 214

2. Each student shal be required to appear for examinationsin al courses. However, for the
award of the degree a student shdl be required to earn the minimum of 200 credits.
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Paper Code ETMA-101 L T C
Paper: Applied Mathematics— | 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I

COMPLEX NUMBERS AND INFINITE SERIES. De Moivre's theorem and roots of
complex numbers. Euler’s theorem, Logarithmic Functions, Circular, Hyperbolic Functions and
ther Inverses. Convergence and Divergence of Infinite series, Comparison test d’Alembert's
ratio test. Higher ratio test, Cauchy’s root test. Alternating series, Lebnitz test, Absolute and
conditioind convergence. [No. of Hrs. 10]

UNIT I

CALCULUS OF ONE VARIABLE: Successve differentiation. Leibnitz  theorem (without
proof) McLaurin’s and Taylor’s expangon of functions, errors and approximeation.

Asymptotes of Cartesan curves. Curveture of curves in Catesan, parametric and polar
coordinates, Tracing of curves in Cartesan, parametric and polar coordinates (like conics,
adroid, hypocycoid, Folium of Descartes, Cycloid, Circle, Cardiode, Lemniscate of Bernoulli,
equiangular spird). Reduction Formulae for evaduating

Tae

§ h i
oJSin nea’eod o

——

frr &in O .f.‘l-ﬂ/ I; _rit' 'edo and

Finding area under the curves, Length of the curves, volume and surface of solids of revolution.
[No. of Hrs. 19]

UNIT [l

LINEAR ALGEBRA — MATERICES. Rank of matrix, Linear trandformations, Hermitian and
skeew — Hemitian forms, Inverse of meatrix by dementary operations. Congstency of linear
smultaneous equations, Diagondisation of a matrix, Eigen vadues and egen vectors Cdey —
Hamilton theorem (without proof). [No. of Hrs. 09]

UNIT IV

ORDINARY DIFFERENTIAL EQUATIONS: Firgt order differentid equations — exact and
reducible to exact form. Linear differentid equations of higher order with congtant coefficients.
Solution of gSmultaneous differentid  equations. Variation of parameters, Solution  of
homogeneous differentiad equations— Canchy and Legendre forms.

(No. of Hrs. 10]

TEXT BOOKS:
1 Kresyzig, E., “Advanced Enginegring Mathemdtics’, John Wiley and Sons.
(Latest edition).

2. Jar(} R. K. and lyengar, S. R. K., “Advanced Engineering Mathematics’, Narosa, 2003
(2" Ed.).

REFERENCE BOOKS:

1 Mitin, V. V.; Pdis, M. P. and Romanov, D. A., “Modern Advanced Mathematics for
Engineers’, John Wiley and Sons, 2001.

2. Wylie, R., “ Advanced Engineering Mathematics’, McGraw-Hill, 1995.

3. “Advanced Engineering Mathematics’, Dr. A. B. Mahur, V. P. Jagg (Khanna
publications)
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Paper Code: ETPH —103 L T C
Paper: APPLIED PHYSICS—1 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Interference of Light: Inteference due to divison of wavefront and divison of amplitude,
Young's double dit expt, Interference, Principle of Superpostion, Theory of Biprism,
Interference  from padld thin  films wedge shgped films, Newton rings, Micheson
interferometer.

Diffraction: Fresnd Diffraction, Diffraction a a draght edge, Fraunhoffer diffraction due to
N dits Diffraction grating, absent spectra, dispersve power of Grating, resolving power of
prism and grating. [No. of Hrs. 8]

UNIT - 11

Polarization: Introduction, production of plane polarized light by different methods, Brewser
and Mdus Laws. Double refraction, Quarter & hdf wave plate, Nicol prism, specific rotation,
Laurent’s hdf shade polarimeter.
Optical Ingtruments: Ramdson & Huygen Eye pieces, Electron microscope.

[No. of Hrs. 8]

UNIT - 111

Laser: Introduction, temporal and <spatial coherence, principle of Laser, simulated and
gpontaneous emission, Eingein’s Coefficients, He-Ne Laser, Ruby Laser, Application of Lasers.
Fibre Optics. Introduction, numerica aperture, step index and graded index fibres, atenuation
& disperson mechaniam in opticd fibers (Quditative only), application of opticad fibres optica
communication (block diagram only)

[No. of Hrs. 8]

UNIT -1V

Mechanics: Centrd and non-centra forces, Inverse square force, SHM, Damped, undamped and
forced Oscillations.
Special theory of Reativity: Frame of reference, Michedson-Morley experiment, basic
postulates of gpecid rdativity, Lorentz trandformations (§pace — time coordinaies & velocity
only), mass energy relation.

[No. of Hrs. 8]
TEXT BOOKS:
1. A. Ghatak, “Optics’
2. N. Subrahmanyam and Brij Ld, “Optics’
REFERENCE BOOKS:
1 Jenkins and White, “Fundamentals of Optics’
2. C. Kittle, “Mechanics’, Berkdley Physics Course, Val.- I.
3. A. Beiser, “Concepts of Modern Physics’
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Paper Code ETCH — 105 L T C
Paper: Applied Chemistry — | 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Water: Specifications for water, andyss of water — dkdinity, hardness and its determination
(EDTA method only). Water for domestic use, Water softening processes — Lime— Soda
process, lon exchange method, boiler feed water, boiler problems-scale, dudge, priming and
foaming, caustic embitterment and corrosion, their causes and prevention, removal of slica,
removal of dissolved gases, carbonate and phosphate conditioning, colloida conditioning, calgon
treatment, Numerica problems on dkalinity, hardness, Lime- Soda process and lon exchange
method, EDTA method. [No. of Hrs: 08]

UNIT - 11

Fues. Classfication, combustion and chemicd principles involved in it, cdorific vaue gross
and net caorific values and their determination by bomb calorimeter and Boy' s gas caorimeter.

Solid Fuels. Proximae and ultimate andyss of cod and ther importance, High and low
temperature carbonisation, Coke: Its manufacture by Otto Hoffman oven.

Liquid Fuds Converson of cod into liquid fuds (Bergius process and Fisher-Tropsch Process)
and mechaniam, Petroleum: its chemicd compogtion and fractiond didtillation, cracking of
heavy oil resdues — therma and cataytic cracking, knocking and chemicd Sructure, octane
number and cetane number and their sgnificance, power acohol, Andyss of flue gases by
Orsat's apparatus, Numerical on caorific vadue, combudion, proximae and ultimate anadyss of
cod, flue gas andlyss. [No. of Hrs: 08]

UNIT - [

Environmental Pollution and Control: Air Pollution: Types of pollutants, source effects, snk

and control of primary pollutants— CO, Noy, HC, Sox and particulates, effects of pollutants on

man and environment — photochemical smog and acid rain.

Water Pallution: Classfication of pollutants, their sources, waste water trestment — domestic

and indugtrid.

Soil Pollution: Composition of soil, dassfication and effects of soil pollutants and their control.

Solid Waste Podllution: Classfication, waste trestment & Disposd methods (Composting,
sanitary landfilling, thermal processes, recycling and reuse).

Hazardous Wastes. Classficaion — radioactive, biomedicad and chemicd, trestment and
disposal — physicd, chemica and biologica processes. [No. of Hrs: 08]

UNIT -1V

Solutions: Ided and nonrided solutions, Reoult's Law, Didillation of binary solutions, Henry's
Law, Nerngt digtribution law, Arrhenius theory and specid behaviour of strong ectrolytes.
Corrosion: Types of corrosion (dry, wet, atmospheric and soil corrosion), theories of corrosion,

protective measures against corrosion. [No. of Hrs: 08]

TEXT BOOKS:

1 Chemigtry in Engineering & Technology (Vol | & I1) (Latest ed.), By JC. Kuriacose & J.
Rgaram

2. Environmenta Chemistry & Pollution Control (Latest ed.), By S.S. Dara
3. Applied Chemistry (Latest ed.), By H.D. Gesser
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Paper Code: ETME 107 L T C
Paper: Manufacturing Processes 2 0 2

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
Casting Processes.
Principles of metd cading: Patern materids, types and dlowance Study of moulding, sand
moulding, tools, moulding materids, classfication of moulds, core, dements of gating system,
casting defects, description and operation of cupola specia casting processes eg. die-cadting,
permanent mould cagting, centrifugd casting, invesment casting.

[No. of Hrs. 6]
UNIT -1
Smithy and Forging:
Basc operaion eg. upsdting, fullering, flattening, drawing, swaging: tools and appliances. drop
forging, pressforging.

Bench Work and Fitting

Fitting, sawing, chipping, threed cutting (di€), tapping; Study of hand tools, Marking and
marking tools. [No. of Hrs. 6]

UNIT - [

Metal joining:

Wedding principles, classfication of weding techniques, Oxyacetylene Gas welding, equipment
and fidd of agpplication, Arc-weding, metal ac, Carbon ac, submerged arc and atomic
hydrogen welding, Electric resstance welding: spot, seam, butt, and percusson welding; Hux:
composition, properties and function; Electrodes, Types of joints and edge preparation, Brazing
and soldering. [No. of Hrs. 6]

UNIT -1V

Sheet Metal Work:

Common processes, tools and equipments, metas used for sheets, standard specification for
sheets, spinning, bending, embossing and coining. [No. of Hrs. 5]

TEXT BOOKS:
1. Manufacturing Process by Raghuvanshi.
1. Manufacturing Technology by P.N.Rao (TMH publications)

REFERENCE BOOK:

1. Workshop Technology by Hazra- Chowdhary
2. Production Engineering by R.K.Jain

3. Workshop Technology by Chapman
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Paper Code: ETCS 109 L T C
Paper: Introduction to Computer Systems 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type

questions. It should be of 25 marks.
2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction to Computer:

Overview of Computer organization and historica pergpective computer applicationsin various
fields of science and management.

Data representation: Number systems, character representation codes, Binary, hex, octal codes
and their inter conversions.

Binary arithmetic, Hoating-point arithmetic, Sgned and unsgned numbers.

[No. of Hrs. 8]
UNIT - 11
Introduction to OS and Office Automation
Concept of computing, Introduction to Operating Systems such as DOS, windows 2000/Xp,
UNIX, Client Server Technology, etc. (only brief user level description).

Introduction to World Processing, Spread Sheet & Presentation software eg. MS-Word, MS-
Excd, MS-Power Point. [No. of Hrs. 8]

UNIT -

Introduction to Auto CAD

Coordinate System, 2D drafting: lines, circles, arc, polygon, etc., Editing, 3D, Solid modeling,
Rendering, Use of Auto CAD for engineering drawing practices.

[No. of Hrs. 8]

UNIT - IV

Web Technologies

Introduction to World Wide Web, Search engines, e-mail, news, gopher, Audio & Video
Conferencing, Internet Protocols: FTP, telnet, TCP/IP, SMTP, HTTP, Languages used for WEB
Technology: HTML, practical examples usng DHTML and Static HTML

[No. of Hrs. 8]

TEXT BOOKS:

1 Rajaraman, “Fundamentals of Computers’, Prentice Hall of India, 3" Edition.

2. Mark Middlebrook, “ Autocad 2004 for Dummies’, Wiley Dreamtech, 2000.

3. Vikas Gupta, “Comdex Computer Course Kit”, Dreamtech Press, 2004.

REFERENCE BOOKS:

1 Alexis Leon & Mathews Leon, “Fundamentds of Computer Science & Communication
Engineering”, Leon Techworld, 1998.

2. Omura, “Magtering Autocad 2000 for Mechanicd Eng ineers’ BPB Publications, 2nd
Edition, 1998.

3. A.S. Tanenbaum, “ Computer Networks’, Pearson Education India Ltd., 3™ Edition,
2002.
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Paper Code: ETEL-111 L T C
Paper: Communication Skills— | 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type

questions. It should be of 25 marks.
2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
Remedial Grammar: Errors of Accidence and syntax with reference to Parts of Speech;
Agreement of Subject and Verb; Tense and Concord; Conditional Clauses;, Use of connectives in
Complex and Compound sentences, Question tags and short responses.

[No. of Hrs: 06]

UNIT - 11

Vocabulary and Usage: Word Formations (by adding suffixes and prefixes); Technicd Word
Formation; Synonyms, Antonyms, Homophones, and Homonyms, One Word Subdtitution;
Misappropriations; Indianisms, Redundant Words; Phrasal Verb Idioms.

[No. of Hrs: 06]

UNIT - [

Technical Writing:

(A) Sdenttific Attitude and Impersond Style Plan Staements, Definitions, Description ad
Explanations (of objects, instruments, Processes, Scientific Principles, etc.)
Summarizing and abdracting; Expressng idess within a redtricted word limit; Paragraph
Writing (Paragrgph divison, introduction and the concluson, Variety in sentences and
paragraphs)
Interpretation and use of charts, graphs and tables in technica writing.
Punctuation

(B) Reading & various speeds (dow, fast, very fadt); reading different kinds of texts for
different purpose (eg. for rdaxation, for information, for discussion at a later stage, €tc.);
reading between the lines.
Comprehension of Unseen Passages [No. of Hrs: 10]

UNIT -1V
Text: The following prose pieces from Best Science Writing : Reading and I nsights edited by
Robert Gannon prescribed text (Hyderabad: University Press (India) Limited, 1991).
1. Chepter 2. “After 63 years, Why Are They Sill Tesing Eingein?” by CP.
Gilmore

2. Chepter 5. “Star Wars : The Leaky Shidd” By Carl Sagan
3. Chapter 10: “Chaos : The Ultimate Asymmetry” by Arthur Fisher
4, Chapter 11: “Bill Moss, Tentmaker” by Robert Gannon
5. Chapter 12: “Totdity - A Report” by Michael Rogers
[No. of Hrs: 10]
TEXT BOOKS:

1 Maison, Margaret M. Examine Y our English, Hyderabad: Orient Longman, 1980

2. Sharma, R.S. Technicd Writing. Delhi: Radha Publication, 1999

3. Sudarsanam, R. Underdanding Technicd English. Ddhi: Sterling Publishers Pvt. Ltd.,
1992

4, Gannon, Robert, Edt. Best Science Writing: Readings and Insights. Hyderabad:
University Press (India) Limited, 1991.
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Paper Code: ETEL-113 L T C
Paper: Impact of Science & Technology on Society 1 0 1

*Non University Examination Scheme (NUES)

There will not be any externd examinaion of the universty. The peformance of the candidates
should continuousy be evauated by an internd committee The committee may conduct viva-

voce at the end for the award of the marks.
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Paper Code: ETPH-151 L
Paper: APPLIED PHYSICSLAB —| 0

N T
=0

List of Experiments

@
©
2
3
(4)
Q)
(6)
()
(8)
©)
(10)
(11)
(12)

(13)

To plot a graph ketween the distance of the knife-edge from the center of the gravity and
the time period of bar pendulum. From the graph, find

The acceleration due to gravity
Theradius of gyration and the moment of inertia of the bar about an axis.

To determine the moment of inertia of aflywhed about its own axis of rotation.

To determine the value of acceleration due to gravity using koter’s pendulum.

To determine the frequency of A.C. mains using sonometer and an eectromagnet.
To determine the frequency of dectricaly maintained turning fork by Mede' s method.
To determine the dispersive power of prism using spectrometer and mercury source.
To determine the wavelength of sodium light by Newton's Ring.

To determine the wavelength of sodium light using diffraction grating.

To determine the refractive index of a prism using spectrometer.

To determine the specific rotation of cane sugar solution with the help of polarimeter.
To find the wavelength of He-Ne Laser using transmisson diffraction grating.

To determine the numera aperture (NA) of a Opticd Fibre.

Compute smulation (smple application of Monte Carlo) eg. Brownian mation, charging

& discharging of capacitor.

Note: Any 810 experiments out of the list may be chosen. Proper error — analysis must be
carried out with all the experiments.
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Paper Code ETCH — 153 L
Paper: Applied Chemistry Lab —1 0

N T
=0

List of Experiments

1 To determine the percentage compostion of a mixture of Sodium hydroxide and Sodium
Chloride.

2. To determine the amount of Sodium Cabonate in the given mixture of Sodium
Carbonate and Sodium Bicarbonate.

3. Determine the amount of Oxdic Acid and Sulphuric Acid/Hydrochloric Acid in one litre
of solution given sandard Sodium Hydroxide and Potassum Permanganate.

4, To determine the Carbonate, Bicarbonate and Chloride contentsin irrigation water.

5. To determine the no. of water molecules of cryddlization in Mohr's sdt provided
gandard dichromate solution using internd indicator.

6. Determine the amount of Cu in the copper ore solution provided hypo solution.

7. lodometric Titration of K,Cr,O; vis NaS;03 to determine the percentage purity of
K2Cr,07 sample.

8. Argentometric titration one each of Vohlard's method and of Mohr’s method.

9. Complexometric Titrations.

10. Detrmination of dissolved Oxygen in given sample if water.

TEXT BOOKS.

1. Vogd's Textbook of Quantitative Chemicd Andyss (Latest ed), Revised by G.H.

Jeffery, J. Basstt, J. Mendham & R.C. Denney

2. Applied Chemistry: Theory and Practice (Latest ed.), By O.P. Vermani & A.K. Narula
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Paper Code: ETCS 155 L P
Paper: Introduction to AutoCAD, Office Automation and Web Design 0 3

N O

List of Experiments

1.

Use Microsoft-Word to perform the following:

a)
b)

C)

Send out invitation letter to savera people usng mall merge fadility.
Create tabular datain word and insert graph to represent data.
Create aMacro and use it in an application.

Use Microsoft-Excd to perform the following:

a)
b)

c)

Create aMacro and use it in an application

Enter the name and maks of 10 students and perform various mathematica
functionsonit.

Enter firs quarter performance of five companies and create a pie chart showing
there shareholders in the market.

Use Microsoft Power-Point to perform the following

a)
b)
c)

Create a dide show on any subject of your choice usng minimum five dides.
Creste dideshow in operating sound.
Create an animation using group, ungroup, order, textbox image insert etc.

Use HTML to design a Home page for IGIT usng dl the features of HTML like buttons,
frames, marquee check boxes etc..

Use AutoCAD to do the fallowing:

a)
b)

<)

d)
€)
f)
9

Use of Drawing & Editing Propertiess Modify Object Properties and a know how
of layers, colors and prototype drawing.

Draw line (Poly line, multi line linear line), polygon, elipse, circle, arc, rectangle
and use cross hatching, regions, boundary, spline, donut, fillet and extent
commands.

Dimendgoning commands, gyles, control scde factors, drawing sgt-up, grip
editing objects snaps, utility commands.

Projection of points, lines and solids,

Section of Solids

Development and Intersection of Surface

Isomeric Projections

Create a WEB page containing hyperlinks to the pages having information about Science
and Technology.
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Paper Code: ETME-157 L P C
Paper: Workshop Practice 0 3 2

UNIT -1

M aterials: Spectrography method for finding compaosition of materias.
Wood Working Shop: Making of various joints, Pattern making.

UNIT - 11

Foundary Shop: Bench moulding with Sngle piece pattern and two piece pattern.

Hoor moulding — Making of bend pipe mould etc.

Machine moulding — Making of mould using Matchplate pattern.

Core making- Making and baking of dry sand cores for placing in horizontd, vertica and
hanging pogtionsin the mould cavity.

Fitting Shop: Learning use of fitting hand tools, marking tools, marking gauge.
Exercises: Jobs made out of MS Hats, making saw — cut filling V-cut taper at the corners,
circular cut, fitting square in square, triangle in square.

UNIT -

Weding Shop: Electric ac weding, Edge preparations, Exercises making of various joints.
Bead formation in horizontd, verticd and overhead positions.

Gas Welding: Oxy-Acetylene welding and cutting of ferrous metals,

Soldering: Dip soldering.

Brazing: With Oxy-Acetylene gas.

UNIT - IV
Sheet Metal Shop: Learning use of sheet-meta tools, Exercises: Making jobs out of Gl sheet
metal. Cylindrical, Conica and Prismatic shapes.

Project Shop: Extruson of soft metas, Plagtic coating of copper wires, Plastic moulding.
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Paper Code: ETME-159 L P C
Paper: Engineering GraphicsLab 0 2 1
UNIT -1

General: Importance, Significance and scope of engineering drawing, Lettering, Dimensioning,
Scales, Sense of proportioning, Different types of projections, Orthographic Projection, B.1.S.
Specifications,

Projections of Point and Lines. Introduction of planes of projection, Reference and auxiliary
planes, projections of points and Lines in different quadrants, traces, inclinations, and true
lengths of the lines, projections on Auxiliary planes, shortest distance, intersecting and non
intersecting lines.

UNIT - 11

Planes other than the Reference Planes. Introduction of other planes (perpendicular and
oblique), their traces, inclinations etc., Projections of points and lines lying in the planes
converson of oblique plane into auxiliary Plane and solution of related problems.

Projections of Plane Figures. Different cases of plane figures (of different shgpes) making
different angles with one or both reference planes and lines lying in the plane figures making
different given angles (with one of both reference planes). Obtaining true shape of the plane
figure by projection.

UNIT -

Projection of Solids: Smple cases when solid is placed in different pogtions, Axis faces and
lineslying in the faces of the solid making given angles.

CADD

UNIT - IV
| sometric Projection
Nomography : Basic Concepts and use.

TEXT BOOKS:
1 Engineering drawing by N.D.Bhatt (Charotar Publications).

REFERENCE BOOKS:
1 Engineering Drawing by S.C.Sharma & Navin Kumar (Gagotia Publications)

2. Enginearing Drawing by Venugopdan.
3. Engineering Drawing by P.SGill
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Paper Code: ETMA-102 L T C
Paper: Applied Mathematics- 11 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
CALCULUSOF SEVERAL VARIABLES
Patid differentiation, ordinary derivatives of firs and second order in terms of partid derivaties,
Euler's theorem on homogeneous functions, change of variables, Taylor's theorem of two
vaiables and its applicaion to approximate erors. Maxima and Minima of two variables,
Langranges method of undermined multipliers and Jacobians.

[No. of Hrs. 12]

UNIT - 11

FUNCTIONS OF COMPLEX VARIABLES:

Derivatives of complex functions, Anaytic functions, Cauchy- Riemann equations, Harmonic
Conjugates, Conforma mapping, Standard mappings — linear, square, inverse and bilinear.
Complex lineintegra, Cauchy’sintegrd theorem, Cauchy’sintegral formula, Zeros and
Singularities/ Taylor series, Laurents series, Cdculation of resdues. Residue theorem,
Evauation and red integras. [No. of Hrs. 12]

Unit - 111
VECTOR CALCULUS:
Scdar and Vector point functions, Gradient, Divergence, Curl with geometricd physca
interpretations, Directiond: derivatives, Properties.
Line integrds and gpplication to work done, Green's Lemma, Surface integrds and Volume
integrds, Stoke' s theorem and Gauss divergence theorem (both without proof).

[No. of Hrs. 10]

UNIT -1V

LAPLACE TRANSFORMATION:

Existence condition, Laplace transform of standard functions, Properties, Inverse Laplace
transform of functions using partid fractions, Convolution and coinvolution theorem. Solving
linear differential equations using Laplace transform. Unit step function, Impulse function and

Periodic function and their transforms. [No. of Hrs. 10]

TEXT BOOKS:

1. E. Kresyzig, “Advanced Engineering Mahematics’, John Wiley and Sons. (Latest
edition).

2. R. dK. Jan and S. R. K. lyengar, “Advanced Engineering Mathematics’, Narosa, 2003
(2" Ed.).

3. Dr. A. B. Mahur, V. P. Jaggi, “Advanced Engineering Mahematics’, Khanna
Publishers.

REFERENCE BOOKS:

1. V. V. Mitin, M. P. Pdlis and D. A. Romanov, “Modern Advanced Mathematics for
Engineers’, John Wiley and Sons, 2001.
2. R Wylie, “Advanced Engineering Mathematics’, McGraw-Hill, 1995.
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Paper Code: ETPH-104 L T C
Paper: APPLIED PHYSICS—II 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
Electromagnetic Theory (EMT)
Motion of Charged Particles in crossed eectric & magnetic fidds, Velocity Sdector & Magnetic
focussng, Gauss law, continuity equetion, inconsstency in Ampereés Law, Maxwel’s equations
(differentid and integra forms), poynting vector, Poynting Theorem (Statement only),
propagation of plane e ectromagnetic waves in conducting and non-conducting medium.

[No. of Hrs. 8]

UNIT - 11

Quantum Mechanics & Statigtical Physics:

De-Broglie Hypothess, Davisson Gemer experiment, wave function and its properties,
expectation vaue, Wave Packet, Uncertainity principle. Schrodinger Equetion for free Particle,
Time Dependent Schrodinger Equation, Particle in a box (1-D), Single sep Barier, Tunnding
effect.

Quditaive Features of Maxwdl Bollzman, Bose-Eingein and Fermi-Dirac datigtics distribution,
functions & their comparison (no derivation) [No. of Hrs. 8]

UNIT - [
Solid State Physics
Formation of energy bands in metds semiconductors and insulaors, intrindc and extringc
semiconductors, Fermi energy levels for doped, undoped semiconductors and pn junction;
Tunnd diode, Zener diode.
Superconductivity: Meissner Effect, Type | and Type Il Superconductors, BCS theory
(Qudlitative only), London’s equation, properties of superconductors & applications.

[No. of Hrs. 8]

UNIT - IV

X-Rays: production and properties, Crysaline and Anorphous solids (Brief) Bragg's Law,
Applications.

Ultrasonics.  Introduction, Production of Ultrasonics (Magentodtriction and  piezodectric
methods), engineering gpplications. [No. of Hrs. 8]

TEXT BOOKS:

1. A. BEISER, “Concept of Modern Physics’

2. Rgam, “Atomic Physcs’

3. Greiner, “ Quantum Physics’

4, Griffth, “Introduction to Electrodynamics’

REFERENCE BOOKS:

Jordan & Bamain, * Electromagnetic waves and Radiating Systems’
Kittel, “Solid State Physics’

R.L. Snghd, “Solid State Physics’

Schiff, “ Quantum Mechanics’

ApODNPRE
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Paper Code: ETCH — 106 L T C
Paper: Applied Chemistry —11 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Chemical Bonding:

Potentid Energy curve for H, molecule, co-ordinate bond, Werner's theory, effective atomic
numbers, isomerism in co-ordinate compounds. Hydrogen bonding, Vander Wad’s forces,
hybridization induding d-orbitds, Vdence shdl Electron Repulson Theory (VSEPR).
Discussion of structures of IFs, SnCl, COs%, Molecular Orhitd theory, Linear combination of
atomic orbitals (LCAO) method. Structures of smple heteronuclear distomic molecules such as
CO, NO, HF, HCI. [No. of Hrs: 08]

UNIT - 11

Gaseous State: Gas laws and Kinetic theory of gases, Didribution of molecular velocities, Mean
free path, Real gases — non ided behaviour, causes of deviation from idedl behaviour, Vander
Wad’ s equation. Liquefaction of gases. Numericals based on above topics.

Thermochemistry: Hess's Law, Heat of a reaction, Effect of temperature on heat of reaction at
congtant pressure (Kirchoff's eq.), heat of dilution, heat of hydration, heat of neutrdization and
heat of combustion, Flame temperature. [No. of Hrs: 08]

UNIT - [

Catalysis. Criteria for catdyds : Homogeneous catdyss — acid-base, Enzymatic catdyss,
Catadyss by metd sdts, Heterogeneous catalyss, concepts of promoters, inhibitors and
poisoning, physiosorption, chemisorption, surface area.

The Phase Rule: Ddfinitions of various terms, Gibb's Phase rule, Application of phase rule to
one component system — the water syssem and Sulphur system. Two component system : Lead —
Silver, FeCl; —water, NgSO,4 — water. No. of Hrs: 08]

UNIT -1V

Polymersand Composites. Functiondity, Degree of polymerization, concept of molecular
weight (number average, weight average & numericd based on them), Linear, branched and
cross-linked polymers, Tacticity of polymers, Homo and Copolymers (Classfication based on
repeat unit), Structure — property relationship of polymers. Industrid gpplications of important
thermopl astic, thermosetting polymers, Elastomers, Natura Polymers.

Conducting Polymers : Properties and applications.

Composites : Classfication, Fibre and particle reinforced composites. [No. of Hrs: 08]

TEXT BOOKS:

1. JD. Leg, “Inorganic Chemistry”, Latest ed.

2. JC. Kuriacose & J. Rgaram, “Chemidry in Engineering & Technology, Vol | & I,
Latest ed.

3. Puri, Sharma & Pathania, “Principles of Physical Chemidry”, Latest ed.

4, V.R. Gowarikar, N.V. Viswanathan & Jayadev Sreedha, “ Polymer Science”, Latest ed.
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Paper Code: ETCS 108 L T C
Paper: Introduction to Programming 2 1 3

INSTRUCTIONSTO PAPER SETTERS MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction to Programming: Concept of agorithms, Flow Charts, Data Flow diagrams etc.,
Introduction to the Editing tools such as vi or MS-VC editors, Concepts of the finite storage, bits
bytes, kilo, mega and gigabytes. Concepts of character representation, Number Systems &
Binary Arithmetic. [No. of Hrs. 8]

UNIT - 11
Programming usng C: The emphass should be more on programming techniques rather than
the language itsdf. The C Programming language is being chosen manly because of the
avallability of the compilers, books and other reference materids.
Example of some smple C program. Concept of varigbles, program statements and function calls
from the library (Printf for example)
C daa types, int, char, floa etc, C expressons, aithmetic operation, relational and logic
operations, C assignment daements, extenson of assgnment of the operations. C primitive
input output using getchar and putchar, exposure to the scanf and printf functions, C Statements,
conditiona executing using if, else. Optiondly switch and break statements may be mentioned.

[No. of Hrs. 8]

UNIT - 11

Iterations and Subprograms. Concept of loops, example of loopsin C using for, while and do-
while. Optionaly continue may be mentioned.
One dimengond arays and example of iterative programs using arays, 2d arays Use in matrix

computations.

Concept of Sub-programming, functions Example of functions  Argument passng mainly for
the smple variables. [No. of Hrs. 8]

UNIT - IV

Pointersand Strings. Pointers, relationship between arrays and pointers Argument passing

using pointers Array of pointers. Passing arrays as arguments.

Strings and C gring library.

Structure and Unions.  Defining C dructures, passng drings as arguments Programming
examples. [No. of Hrs. 8]

TEXT BOOKS:

1.  Yashwant Kanetkar, “Let usC”, BPB Publications, 2" Edition, 2001.

2. Herbert Schildt, “ C:The complete reference”, Osbourne Mcgraw Hill, 4" Edition, 2002

REFERENCE BOOKS:

1. Raja Raman, “Computer Programming in C”, Prentice Hall of India, 1995.

2. Kemighan & Ritchie “C Programming Language’, The (Ans C Version), PHI, 2™
Edition.
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Paper Code: ETME 110 L T C
Paper: Engineering Mechanics 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Force system: Free body diagram, Eqilibrium equations and gpplications.

Friction: Static and Kinetic friction, laws of dry friction, co-efficent of friction, angle of
friction, angle of repose, cone of friction, friction lock, friction of flat pivot and collared thrust
bearings, Bdlt drive- derivation of equation.

T/ T, =™ and its application
[No. of Hrs. 8]
UNIT - 11
Structure: Plane truss, perfect and imperfect truss, assumption in the truss andyss, andyss of
perfect plane trusses by the method of joints, method of section.

Digtributed Force: Determination of center of gravity, center of mass and centroid by direct
integration and by the method of composite bodies, mass moment of inertia and area moment of
inertia by direct integration and composite bodies method, radius of gyreion, pardld axis
theorem, Pappus theorems, polar moment of inertia [No. of Hrs. 8]

UNIT - 111

Kinematics of Particles. Rectiliner motion, plane curvilinear motion-rectangular coordinates,
norma and tangentiad component.
Kinetics of Particles: Equation of motion, rectilinear motion and curvilinear motion, work
energy equation, conservaion of energy, impulse and momentum conservation of momentum,
impact of bodies, co-efficient of redtitution, loss of energy during impact.

[No. of Hrs. 8]

UNIT -1V

Kinematics of Rigid Bodies. Concept of rigid body, type of rigid body motion, absolute
motion, introduction to relaive velocity, redive acceeration (Corioli’s component excluded)
and ingantaneous center of velocity, Veocity and accderation polygons for four bar mechanism
and angle dider mechaniam.

Kinetics of Rigid Bodies. Equation of motion, trandatory motion and fixed axis rotation,
gpplication of work energy principlesto rigid bodies conservation of energy.

Shear force and bending Moment Diagram.
[No. of Hrs. 8]
TEXT BOOKS:
1 A.K.Tayd, “Engg Mechanics’, Umesh Publications
2. Sadhu Singh, “Engg Mechanics’, Khanna Publishers
REFERENCE BOOKS:
Irving H. Shames, “Engg Mechanics’, PHI publications
U.C.Jndd, “Engg Mechanics’, Galgotia Publications
Beer & Johngton, “Engg Mechanics’, TMH
Subramanyam, “ Engg Mechanics’

AN P
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Paper Code: ETEC-112 L T C
Paper: ELECTRICAL SCIENCE 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Circuit Analysis

Ohm's Law, KCL, KVL Mesh and Noda Anayss, Circuit parameters, energy storage aspects,
Superpostion, Thevenin's, Norton's, Reciprocity, Maximum Power Trander Theorem,

Millman's Theorem, Star-Delta Transformation. Application of theorem to the Andyss of dc
circuits. [No. of Hrs. 8]

UNIT - 11

A.C.Circuits

R-L, R-C, R-L-C circuits (series and pardld), Time Constant, Phasor representation, Response
of R-L, R-C and R-L-C circuit to soinusoidal input Resonance-series and pardld R-L-C
Circuits, Q-factor, Bandwidth. [No. of Hrs. 7]

UNIT - 111

Measuring Instruments

Principles, Condruction and gpplication of moving coil, moving iron, dynamometer type,
induction type insruments, extenson of range of ammeter, voltmeter (shunt and multiplier),
Two-wattmeter method, for the measurement of power, Cathol-ray Oscilloscope and
Applications. [No. of Hrs. 7]

UNIT -1V

Transformers

Condruction and Working principles and phaser diagrams of Single-phase Transformer, Emf
equation, Equivaent circuit, Regulation and efficiency, and Auto transformer.

Rotating Machines
Congruction and working principles of dc motor and generator and its characteridtics
Applications of DC machines

Congruction and working principles of 3-j -Induction motor, Torque-speed characteristics, and
Industria gpplications. [No. of Hrs. 10]

TEXT BOOKS:

1. P.C. Sen“Principlesof Electric Machines and Power Electronics’, Wiley Eastern 2003.
2. Vincent DEL TORO “Electrical Engineering Fundamentd’s Prentice Hall India’, Ed 2002.
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Paper Code: ETEL-114 L T C
Paper: Communication Skills—11 2 1 3

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT —|
Basic Concepts in Communication: Communication as sharing; context of communication; the
spesker/writer and the ligener/reader; medium of communication; bariers to communication;
accuracy, brevity, clarity and appropriateness in communication.

[No. of Hrs: 05]

UNIT -1

Writing Skills: Types of writings (Expodtory, Descriptive, Anaytic, Argumentative, Narrétive
etc) and their main features. Resumes and CV'’s and Cover letters. Memos and Notices. Basics of
Forma Reports. [No. of Hrs: 08]

UNIT - [

Verbal, Non-Verbal and Listening Skills Elementary Phonetics (Speech Mechaniam, The
Description of Speech Sounds, The Phoneme, the syllable, Prosodic Festures, Word Accent,
Features of Connected Speech); Paralanguage and Body language; and Classroom Presentations,
Hearing and Ligening; Essentids of Good Ligening: Achieving ability to comprehend materid
delivered at relatively fast speed. [No. of Hrs: 08]

UNIT - IV
Group Discusson: Use of pesuadve drategies incuding some rhetorical  devices for
emphadzing (for ingtance; being polite and firm; handling questions and teking in criticism of
sf; turn-taking Strategies and effective intervention; use of body language).

[No. of Hrs: 09]

TEXT BOOKS:

1. R. K. Bansd, and J. B. Harrison, “Spoken English For India A Manud of Speech and
Phonetics’, Hyderabad: Orient Longman, 1983.

2. Lewis, Hedwig. “Body Language A Guide For Professonds. New Dehi: Response
Books’, A divison of Sage Publication, 2000

3. Sides, H. Charles, “How to Write & Present Technicd Information”, Cambridges CUP,
1999.

4, Forsyth, Sandy & Ledey Hutchison, “Practicd Compogtion”’,  Edinburgh Oliver &
Boyd, 1981
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Paper Code: ETPH-152 L
Paper: Applied PhysicsLab — 11 0

N T
=0

List of Experiments

1 To determine the value of em of eectron by J.J. Thomson method.

2. To determine unknown resistance of awire by Carey Foster’s Bridge.

3. To determine the internd resistance of Leclanche cdl using potentiometer.

4, To study the charging and discharging of a cgpacitor and to find out the time congtant.

5. To find the thermal conductivity of apoor conductor by Le€g s disk method.

6. To dudy the thermo emf using thermocouple and resstance usng Pt Resgtance
thermometer.
7. To determine the velocity of ultrasound waves usng an ultrasonic spectrometer in a

given liquid (Kerosene Qil)

8. To measure the frequency of a Sne-wave voltage obtan from sgnad generator and to
obtain lissgous patern on the CRO screen by feeding two sine wave voltage from two
sgna generator.

0. To determine the temp. coefficent of resgance of plainum by Cdlender & Griffith's
Bridge.

10.  Todudy Hdl effect.
11.  Todetermine plank’s congtant.
Note:

Atleast 8 experiments must be carried out.
Proper error — andysis must be carried out with al the experiments.
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Paper Code ETCH —154 L
Paper: Applied Chemistry Lab — 1| 0

0.

N T
=0

List of Experiments
Determine the heat of hydration of CuSO,4.5H,0/FeS0,.7H,0.

Determine the heat of neutrdization of drong Acid (say H>SO4/HCI) with strong base
(NaOH).

Determine the heat of neutraization of Weak Acid with strong base.

Determine the molecular weight of a substance by Rast Method.

Determine the reaction rate constant for 1% order reaction.

Determine the surface tension of aliquid using drop weight method.

To determine the viscosity of the given liquid (density to be determined).

Preparation of a Polymer.

To determine the cell congtant of a conductivity cell.

10. Titration of strong acid/strong base conduct metrically.

TEXT BOOKS:

1.
2.

B.D. Khoda A. Gulati & V.C. Garg, “Practicd Physica Chemistry”, Latest ed
SK. Bhasin and Sudha Rani, “Laboratory Manua on Engineering Chemistry”, Latest ed.
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Paper Code: ETCS 156 L
Paper: C Programming L ab. 0

N T
=0

List of Experiments

1.
2.
3.

No ok

©

11.

12.

13.

14.

15.

16.

17.
18.

Write a program to produce ASCII equivaent of given number
Write a program to find divisor or factorid of a given number.
Write a program to evauate the following agebraic expressons after reading necessary
vaues from the user
s (axtb)/(ax-b)
% 25log x-cos 30+| x"2-y"2l+syrt (2xy)
s (XN5+10xX"4+8xN3+4x+2
Write a program to find sum of a geometric series
Write a program to cipher astring
Write a program to check whether a given string follows English capitdization rules
Write a program to find sum of the following series
1+ %+ 13 + +1/20
Write a program to search whether a given subdring exigt in an input gring or not and
then dete thisstring from input string.
Write arecursive program for tower of Hanoi problem
The fibonacci sequence of numbers is 1,1,2358....... Based on the recurrence reation
F(n)=F(n-1)+F(n-2)for n>2
Write arecursive program to print the first m Fibonacci number
Write a menu driven program for matrices to do the following operation depending on
whether the operation requires one or two matrices
a) Addition of two matrices
b) Subtraction of two matrices
¢) Finding upper and lower triangular matrices
d) Traceof amatrix
€) Transpose of amatrix
f) Check of matrix symmetry
g Product of two matrices.
Write a program that takes two operands and one operator from the user perform the
operation and then print the answer
Write a program to print the following outputs:

1 1

2 2 2 2

3 3 3 3 3 3
4 4 4 4 4 4 4 4
5 5 5 5 5 5 5 5 5 5

Write functions to add, subtract, multiply and divide two complex numbers (x+y) and
(atib) Also write the main program.

Write amenu driven program for searching an sorting with following options-

a) Searching @ Linear searching (2)  Binary searching

b) Sorting Q) Insersection sort  (2) Sdlection sorting

Write a program to copy one file to other, use command line arguments.

Write a program to mask some hit of a number (using bit operations)

An aray of record contains information of managers and workers of a company. Print al
the data of managers and workers in separate files.

31 w.ef. sesson 2004-2005



Paper Code: ETME 158 L P C
Paper: Engineering Mechanics Lab 0 3 2

10.

List of Experiments
To verify the law of Force Polygon
To verify the law of Moments using Parald Force gpparatus. (Smply supported type)

To determine the co-efficient of friction between wood and various surface (like Legther,
Wood, Aluminum) on an inclined plane.

To find the forces in the members of Jb Crane.
To determine the mechanica advantage, Velocity ratio and efficiency of a screw jack.

To determine the mechanicd advantage, Veocity ratio and Mechanicd efficiency of the
Whed and Axle

To determinethe MA, VR, h of Worm Whed ( 2-gtart)
Verificaion of force tranamitted by members of given truss.
To verify the law of moments usng Bell crank lever

To find CG and moment of Inertia of an irregular body using Computation method.
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Paper Code: ETEC 160 L
Paper: Electrical ScienceLab 0

N T
=0

List of Experiments
1. Veification of Thevenin'stheorem
2. Verification of Superpostion theorem
3. Phasor Diagram and Power factor of LCR circuit.

4, Measurement of Power and Power factor in dngle phase Load usng three
ammetersivoltmeters.

5. Cdlibration of Energy Meter/Wattmeter/V oltmeter/Ammeter

6. Two wattmeter method of measuring power in three phase circuit (resstive load only)
7. Load test on Single Phase Transformer, Regulation and Efficiency of Transformer

8. Short Circuit/Open Circuit tests on Single Phase transformer

0. Messure the armature and field resistance of aD.C. Machine

10.  Connection and garting of a Three Phase Induction Motor using direct on line or Star
Delta Starter.

11.  Starting and Speed Control of a D.C. shunt motor

12. Resonance
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Paper Code ETMA - 201 L T C
Paper: Numerical Analyss & Programming 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Numerical Techniques. The solution of linear and nortlinear equetions. Direct Iteration
method, Regula-Fals method, Newton — Raphson method. Solution of sysgem of sSmultaneous
equations by Gauss dimination, Gauss-Jacobi and Gauss- Seida methods.

Finite differences. Forward, backward and Centra differences. [No. of Hrs.: 11]

UNIT II:

Interpolation and Numerical Calculus. Newton's interpolation for equi-spaced  values.
Divided differences and interpolation formula in terms of divided differences.  Stirling's centrd
difference interpolation formula, Lagranges interpolation formula for unequi-spaced vaues.
Numericd  Differentiation. Numerica  Integration: Newton-Cote's quadrature formula,
Trapezoida rule, Smpson’s one-third rule and Simpson’ s three-eighth rule. [No. of Hrs.: 11]

UNIT I11:

Numerical solution of ordinary differential equations. Picard's method, Euler's method,
modified Euler’'s method, Runge-Kutta method of fourth order, Miln€'s predictor-corrector
method. [No. of Hrs.: 11]

UNIT IV:

Computer Programming:  Writing programmes in C++ for solving numericd problems.  For
example, Programme for solving agebraic and transcendenta equations by NewtonRapson
Method, solving smultaneous equations by Gauss-Seidd method. Programme for Interpolation
by Lagranges method. Programme for edimating the vdue an integrd by Smpson's rule
Programme for solving differential equation by Runge-Kutta method, etc. [No. of Hrs.: 11]

Text Books:

1 V.P. Mighra “Text Book of Engineering Mathematics’, Galgotia Publications, Delhi.

2. B.S. Grewd, “Higher Engineering Mathematics’, Khanna Publications, Delhi.

3. V.P. Jaggi and A.B. Mathur, “Advanced Engineer Mathematics’, Khanna Publications,

Ddhi.

Reference Books:

1. S.S. Sadry, “Introductory Methods of Numerical Andyss’, Prentice Hall of India Put.
Ltd., New Delhi.

2. M.K. Jan, SRK lyengar, RK. Jain, “Numericdl Methods for Scientific and Engineering
Computation”, New Age Internationa Publishers, New Delhi.
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Paper Code ETME - 203 L T C
Paper: Electronics 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Semiconductor Diodes. Introduction to Junction Diode, Rectifiers (Hdf wave & Full wave),
Filters, Voltage Regulation and Voltage Multiplier. Types of Diodes (Zener, Photo, LED),
Liquid Crystal Display (LCD), Introduction to Slicon Controlled Rectifier (SCR), DIAC,
TRIAC.

Bipolar Junction Transistor: BJT Characteristics, CB, CE & CC Configuration, Load Line
(DC & AC), Leskage Current, Saturation, Active & Cut off mode of operation of Transgor,
Biasng methods. [No. of Hrs.: 11]

UNIT - 11
Small Signal Amplifier: CB, CE, CC, Amplifier, Hybrid Modd Andyss of Common Emitter
Amplifier, RC Coupled Amplifier, Mid-Band Modd, gan and Impedance, Comparison of
Different Configurations, Darlington Amplifier.
Large Signal Amplifier: Introduction to Class A, Class B, Class C Amplifier, Class B Push Pull
Amplifier.
Oscillator: Concept of Negative & Positive feedback, Introduction to LC Oscillators

[No. of Hrs.: 11].
UNIT - [
Fild Effect Transsor: Introduction, Classfication, FET Characteridics, Depletion &
Enhancement MOSFET.
Operational Amplifier: Op-Amp Mode, Concept of Ided Op-Amp, Concept of Virtud
Ground, Inverting & NortIinverting Amplifier, Differentid Amplifier, Adder & Sub tractor, V —
| & | =V Converter, Integrator, Differentiator, Comparators. [No. of Hrs.: 11]

UNIT - IV

Digital Circuits. Binary operation, Boolean Algebra, Different Types of Codes (BCD, Gray,
Excess-3, ASCIl) DeMorgan's Law, Karnaugh Map, Different Types of Gates, Haf Adder, Full
Adder, Encoders, Decoders, Multiplexers, DeMultiplexers, Hipflops, Counters, Shift Regiders,
Introduction to RAMs and ROMs. [No. of Hrs.: 11]

Text Books:

1. Millman & Halkias, “Electronic Devices & Circuits’, Tata Mcgraw Hill

2. R.L. Boylestos & L. Nashesky, “Electronic Devices & Circuits’, Pearson Education

3. S. Sdivahenan, N. Suresh Kr. & A. Vollavarg, “Electronic Devices & Circuit”, Taa
McGraw Hill.

Reference Books:

1 R.P. Jan, “Modern Digitd Electronics’, TataMcgraw Hill

2. Mavino & Leech, “Digital Principle And Applications’, Tata Mcgraw Hill
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Paper Code: ETME 205 L T C
Paper: Thermal Science 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Basic concepts: Introduction to the Badc definitions of Engineering Thermodynamics.
Thermodynamic systems : Closed, open and isolated systems. Microscopic and Macroscopic
view. Intensive and Extensive properties. Zero™ lav of Thermodynamics. Phase, State, Process,
Cycle. Point functions and Path functions. Equation of state. Work and Hest.

Firg Law of Thermodynamics. Internd energy - a propety aidng from the First Law of
Thermodynamics . Reversble Non flow processes p-v diagrams. Concept of Flow work,
Enthdpy. Andyss of ungeady flow and steady flow processes and their gpplications. Throttling
process. [No. of Hrs.: 11]

UNIT - 11

Second Law of Thermodynamics. Limitations of Firg law and necessty of Second Law of
Thermodynamics. Claussus and Kdvin Planck daements. Reversble and  Irrevershble
processes. Carnot cycle, Reversed Carnot cycle. Clausius inequdity. Entropy - a property arisng
from the Second law of Thermodynamics. Expressons for change in entropy during various
processes and representations on t-s diagrams.

Availability and Irreversbility : High grade and low grade energy. Avalable and unavailable
energy. Dead date. Loss of avalable energy due to Heat trandfer through a Finite temperature
difference. Availability. Reversble work and Irreverghility. Avalability in non flow systems
and steady flow systems. Second law efficiency. [No. of Hrs.: 11]

UNIT - [

Thermodynamic Property Reations. Hemholtz and Gibbs function. Mathematica conditions
for Exact differentids (Properties). Maxwell Relations. Clapeyron Equation.

Properties of a Pure Substance: Phase equilibrium of a Pure substance on t-v diagram. Norma
boiling point of a Pure substance. Saturation states. Compressed liquid. p-v & p-t diagram of a
pure substance. Saturated steam, Dry and saturated steam, Superheated steam. Use of Steam
tables and Mollier diagram. Different processes of  vapour on p-v and tsdiagrams.
Measurement of Dryness fraction. [No. of Hrs.: 11]

UNIT - IV:

Gas Power Cycles: Carnot cycle, Otto cycle, Diesdl cycle, Dud cycle, Stirling cycle, Ericsson
cycle and Brayton cycle.

Vapour Power Cycles : Canot cycle. Smple Rankine cycle. Effect of various parameters on
the efficiency of Rankine cycle. Rehest and Regenerative cycles. [No. of Hrs.: 11]

Text Books:

1 P.K. Nag, “Engineering Thermodynamics’, Tata McGraw Hill

Reference Books:

Sonntag/Vanhylene, “ Fundamentas of Thermodynamics’, Wiley

Rahul Gupta, “ Engineering Thermodynamics’, Asian Books P. Ltd.

Gordon Rosers, “Y on Mahew; Engineering Termodynamics’, Addison Wedey
Y .V.C. Rao, “Engineering Thermodynamics’, Khanna Publications.

E. Gutra, “Basic Thermodynamics’, Narosa Publications.

agrwdPE
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M.L. Mathur, “Mehta F.S. Therma Engineering’, Jain Brothers

RK. Rgput, “Therma Engineering”, Laxmi Publications

Onkar Singh, “Applied Thermodynamics’, New Age Publications.

Dhomkundwar Kothandaraman, “A Course in Themd Engineering’, Dhanpa Ra
Publications

10.  S.K. Kulshretha, “Engineering Thermodynamics’, Vikas Publications.

© N>
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Paper Code: ETME 207 L T C
Paper: Mechanics of Solids 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two quesions
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Simple Stresses & drains: Tendle, Compressve, shear and volumetric stresses and Strains,
dress grain diagram, complementary shear stress, laterd strain and Poisson’ s ratio.

Compound bars and Temperature stresses. Stresses in compound bars carying axid loads
and subjected to temperature stresses.

Complex stresses and strains: Principle stress and strain due to combination of stresses, Mohr’s
circle theories of Failures. [No. of Hrs.: 11]

UNIT - 11
Smple bending: Shear force and bending moment diagrams of cantilevers, beams under
concentrated, uniformly varying loads with and without overhangs.

Stresses in beams and cantilevers under bending, beam of uniform drength, flitched beams,
bending due to eccentric loads.

Sope and defection of cantilevers and beams under concentrated and uniformly distributed
loads. [No. of Hrs.: 11]

UNIT - [

Columns: Combined direct and bending sresses in columns, Euler’'s and Rankine Gordon
equations.

Torsion: Stresses and drains in pure torson of solid circular shafts and hollow circular shafts.
Power transmitted by shafts; combined bending and torsion. [No. of Hrs.: 11]

UNIT -1V

Springs: Close-coiled, open coiled springs under torque and moment.

Cylinders: Thin and thick cylinders, Lame's Theorem, compound cylinders, spherica vessls.
[No. of Hrs.: 11]

Text Books:

1. Jnda U.C., “Strength of Materids’, Gagotia Publication, New Delhi, 1998.

2. Ryder G.H., “Strength of Materids’, Macmillan, Delhi, 2003.

3. RK. Bansd, “Strength of Materids’, Laxmi Publication, New Delhi, 2001.
Reference Books:

Sadhu Singh, “ Strength of Materids’, Khanna Publishers, New Delhi, 2000.
Timoshenko S.P., “Elements of Strength of Materids’, East-West &ffiliated, New Delhi, 2000.
Hibbler R.C., “Mechanics of Materids’, Prentice Hal, New Dehi, 1994.

Popov Eger P., “Engg. Mechanics of solids’, Prentice Hall, New Delhi, 1998.
Fenner, Roger. T, “Mechanics of Solids’, U.K. B.C. Publication, New Delhi, 1990.
Sri Nath L.S. et.d., “ Strength of Materids’, McMillan, New Delhi, 2001

SuhkhwbdpE
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Paper Code: ETME 209 L TC
Paper: Production Technology 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Moulding: Cores, Core Prints, Core boxes, Pattern design, Peattern layout and construction,
testing of moulding sand. moulding and core making machines, use of chaplets, CO, - Process,
fluid sand process, shdl moulding, cold curing process, hot-box method, high pressure and flask
less moulding, Design of metal moulds, Die Desgn for die Cagting. [No. of Hrs.: 11]

UNIT - 11

Casting: Directiond principles, Solidification, types of gaing sysems, Pouring time and
temperaiure.  Design criteria of pouring basin, screw, runner, gate and riser, gating ratio, chill
and its uses. Sdection of mdting furnaces, Crucible furnaces, Electric furnaces, Induction
furnace, Control of met and Cupola charge cdculations. Foundry mechanization and lay out.
Casting defects, Causes and remedies. [No. of Hrs.: 11]

UNIT - [

weding: Principle, classfication, advantages, limitations and applications, Tunggten Inert Gas
welding, Metd Inet Gas welding, Electro - dag welding, Electro - Gas Weding, Explosive
Wdding, Ultrasonic Weding, Electron Bean Weding, Laser Beam Weding, Friction Welding,
Cold Wedding, Thermit Wedding, Codification of Electrodes, Weding Defects-causes and
remedies. [No. of Hrs.: 11]

UNIT - IV

Metal Forming: Introduction to Metal Forming, Hot Forming and Cold Forming, Description of

Forging, Wire Drawing, Tube Drawing, Desp Drawing, Rolling Bending, Extruson Blanking,

Fercing.

Powder Metallurgy: Definition, advantages, limitations and gpplications, Powder metalurgy

processes and operations, meta powders, their characteristics and manufacture.

[No. of Hrs.: 11]

Text Books:

1. Rao P.N., “Manufacturing Technology”,Val.1, TataMcGraw Hill, 2003.

2. Sharma P.C., “A Text Book of Production Engineering’, Vol.1, S. Chand Publication,
New Delhi, 2001.

Reference Books:

1. Jan P.L., “Principles of Foundry Technology”, TataMcGraw Hill, New Delhi, 1998.

2. Ramana Rao T.V., “Metd Cading Principles & Practices’, New Age INT, New Ddhi,
2003.

3. Heine & Rosenthd, “Principle of Metdl Cadting”, Tata McGraw Hills, New Delhi, 2003.

4, Little Richard L, “Weding & Weding Technology”, Tata McGraw Hill, New Ddhi,
2003.

5. Raghuwanshi B.S., “Workshop Technology ”,Vol.1, Dhanpat Ra Publication, N.Dehi,

2003.

Hazra Chaudhari, “Elements of Workshop Technology”, Media Promoter Publication,

New Delhi, 1998.

Jain, RK., “Production Technology”, Khanna Publishers, 2001.

HMT Bangdore, “Production Technology”, Tata McGraw Hill, 1980.

Lindberg R.A., “Processes & Materids of Manufacture’, Prentice Hall Publication, 1998.

0. R.B. Gupta, “Production Technology”, Satya Prakashan, 2000.
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Paper Code ETME:211 L T C
Paper: Mechanics of Fluids 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Fluid Properties and Fluid Statics Newtonian and Non-Newtonian Huids, Kinematic and
dynamic Viscosity; Incompressible and compressible fluids, compressibility.

Forces on plane surfaces, forces on curved surfaces, buoyant forces, stability of floating bodies,
metacentre and metacentric height.

Kinematics of Fluid Motion: Steady and ungteady flow; uniform and non-uniform flow;
Laminar and turbulent flow; streamline, path line and stresk ling continuity equation, irrotationa
and rotational flow, velocity potentid and sream function, vortex flow, vortex lines, vortex
tubes, free and forced vortex. [No. of Hrs.: 11]

UNIT - 11

Dynamics of Fluid Flow: Eulers eguation of motion and its integration to yied Bernoulli’s
equation, graPrentice Hdl Indiaca representation of Bernoulli's equation and its practica
goplications — Fitot tube, Venturi meter; steady flow momentum equation, force exerted by jet on
plane surface and force exerted on a pipe bend. [No. of Hrs.: 11]

UNIT - I

Dimensonal Analyss and Principles of Smilarity: Buckingham P Theorem and its
goplications, Geometric, Kinematics and Dynamic Smilarity; Dimensonless numbers-Reynolds,
Froude, Euler, Mach, Weber Number and their significance.

Boundary Layer Flow. Laminar and turbulent boundary Layer and laminar sublayer.

Boundary Layer thickness, displacement, momentum and energy thickness.

Laminar Flow : Reynold's experiment, criticd velocity, steady laminar flow through a circular
tube, flow between pardld plates, measurement of viscosty. [No. of Hrs.: 11]

UNIT - IV

Turbulent Flow. Shear dress in turbulent flow. Hydrodynamicaly smooth & rough boundaries.
Ve ocity digtribution for turbulent flow in smoaoth and rough pipes.

Analysis of Pipe Flow. Energy losses minor losses in pipe lines, concept of equivadent length,
flow between two reservoirs, multiple pipe sysems—in series and parale, sphon.

Flow Measurements: Measurement of flow usng Venturi meter, orifice meter, Pitot tube, FHow
nozzle, Measurement of flow in open channds — rectangular, triangular, trapezoidd waer,
Cipodletti weir. [No. of Hrs.: 11]

Text Books:
1. R.K. Basd, “Huid Mechanics & Hydraulic Machines’, Laxmi Publicationg(P) Ltd.,2002.
2. D.S. Kuma, “Huid Mechanics and Huid Power Enginering”, SK. Kaaia &

Sons,2000.
Reference Books:
1. | .H. Shames, “Mechanics of Fluids’, Tata McGraw Hill

2. V.L. Streeter and E.B. Wylie, “Huid Mechanics’, Tata McGraw Hill
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Practicals:

ETME -251

ETME - 253

ETME —-255

ETME - 257

Electronics
Based on Coursework ETME — 203

M echanics of Solids/Fluid M echanics
Based on Coursework ETME — 207

M echanical Engineering Drawing

Free-Hand Sketching & Scale Drawing
Free-hand exercises for drawing three
views from various models

Drawing of Two/Three views of:
Cotter joint

Knuckle Joint

Rivets & riveted joints

Types of screw threads and their representation.

Screws/Bolts and nuts
Rigid Couplings
Flexible Coupling
Stepped Pulley
Smple Bush bearing
Plummer block

Bdl & Raller bearing
Engine parts
Connecting Rod
Piston

Programming-I (Numerical Analysis)
Based on Course work ETMA- 201
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Paper Code ETME - 202 L T C
Paper: Kinematics & Dynamics Of Machines 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

General concepts, Velocity and Acceleration Analysis.  Introduction of Smple mechanism,
Different types of Kinematics pair, Grublers rule for degree of freedom, Gashof’s Criterion for
mobility determination Inversons of 3RP, 2R-2P chans Kinematic andyss of planar
mechanism by graPrentice Hal Indiacd and vectorid andyss Computer Implementation of
Kinematic andyss usng C++. [No. of Hrs.: 11]

UNIT - 11

Cams. Classfication, Cams with uniform acceleration and retardation, SHM, Cylcloidd motion,
osaillaing followers.

Vibrations Vibration andyss of SDOF systems, natura, damped forced vibrations, based-
excited vibrations, transmissihility ratio. [No. of Hrs.: 11]

UNIT - I

Gears. Geometry of tooth profiles, Law of gearing, involute profile, interference, helicd, spird
and worm gears, Smple, compound gear trains. Epicyclic gear trans — Andyss by tabular and
relative velocity method, fixing torque.

Dynamic Analysis: Slider-crank mechanism, turning moment computations{No. of Hrs.: 11]

UNIT -1V
Balancing: Staic and Dynamic bdancing, bdancing of revolving and reciprocating masses,
sgngle and multi-cylinder engines.
Gyr oscopes: Gyroscopic law, effect of gyroscopic couple on automobiles, ships, arcrafts.
[No. of Hrs.: 11]

Text Books:

1. S.S. Rattan, “ Theory of Machines’, Tata McGraw Hill, 2000

2. Dr. V.P. Singh, “Theory of Machines’, Dhanpat Rai & Co.(P)Ltd.,2001

Reference Books:

1. Jagdish Ld, “Theory of Mechanism & Machines’, Metropolitan Education,2000

2. Thomas Beven, “The Theory of Machines’, CBS Publishers, 2000

3. PL. Bdlangy, “Theory of Machines & Mechanism”, Khanna Publishers, 23" Edition,
2003.

4, Mahotra & Gupta, “The Theory of Machineg’, Satya Prakashan, 1999.
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Paper Code: ETME —204 L T C
Paper: Heat Transfer 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, gudent may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
Conduction: One dimensond seady state conduction. Simple convection. Overal heat transfer
coefficient. Smple cases of Heat Trandfer through, homogenous and composite plane wadls,
cylinders and spheres with congant and varidble themd conductivity. Criticd thickness of
insulation. Heet transfer from Fins of uniform cross section.
Convection: Concept of Hydrodynamic and Thermd boundary layers. Application of
Dimengona andyssto Free and Forced convection. Important Dimensgions- less numbers.

[No. of Hrs.: 11]
UNIT - 11
Heat transfer during Change of Phase: Film condensation and Drop wise condensation. Flow
regmes. Heat trander coefficiet for HIm Condensation. Boiling: Classfication. Boailing
regimes. Heet trandfer correlationsin boiling.
Heat exchangers. Types of Heat exchangers. LMTD and NTU methods exchangers Design.
Smple cdculations.
Radiation: Kirchoffs law. Planck’s didribution law. Wen's displacement law. Stenfan
Boltzmann's reaion. Configuration factor. Radiant heat interchange between black and grey
surfaces. Solar Radiation, Radiation shielding. [No. of Hrs.: 11]

UNIT - 111
Air Compressors. Classfication. Single stage Reciprocating compressor, Isothermd  efficiency,
Adidbatic efficiency. Clearance volume, Volumeric efficency. Actud indicated diagram.
Multistage compresson with intercooling. Rotary Compressors. Roots Blower, Rotary vane
compressor. Centrifugd and Axia flow compressor.
Gas Turbines. Gas Power Cycles-Thema refinements. Peformance of Gas turbines,
Combined cycle. Principles of Jet Propulsion. Turbojet and Turbo-prop engines, Rocket engines.

[No. of Hrs.: 11]
UNIT - IV
Steam Nozzles: Application of Nozzles Types of Nozzles. Expanson of seam through a
Nozzle. Effect of friction. Critical pressure ratio. Aress a Throat & Exit for maximum discharge
conditions. Performance at Off- design conditions.
Steam Turbines. Classfication. Impulse and Reaction Turbines. Compounding of gteam
turbines. Veocity diagrams. Conditions for maximum efficiency. Governing of steam turbines

Losses in steam turbines. Reheat Factor. [No. of Hrs.: 11]
Text Books:

1 R. Yadav, “ Steam Turbines’, AsiaPublications.

2. D.S. Kumar; “Heat & Mass Transfers’, S.K. Kataria& Sons.

3. M.L. Mathur, F.S. Mehta, “Thermal Engineering”, Jain Publication

4, R.K. Rajput, “Thermal Engineering”, Laxmi Publication

Reference Books:

J.P. Holman; “Heat Transfers’ McGraw Hill, USA

Mills; “Heat Transfers’, C.B.S Publications.

Kearton; “ Steam Turbine”, C.B.S Publications

AroraDomkundwaR, “A Coursein heat & Mass Transfer”, Dhanpat Rai & Co.
Onkar Singh, “Applied thermodynamics’, New Age Publications
Dhomkundwar, “A coursein Thermal Engg.”, Dhanpat Rai Publications

P.L. Balaney, “Thermal Engg.” Dhanpat Rai Publications

Cohen Rojers, “Gas Turbine Theory”, Pearson’s Education.
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Paper Code: ETME - 206 L T C
Paper: Manufacturing Machines 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction: Clasdfication of machine tools based on application and production rate: Genera
purpose, Single purpose and Specid purpose machines, Classfication based on-types of machine
tools and the processes, Generating and forming.

Elements of metal cutting processes. Elements of tool geometry, cutting tool materids and
goplications.

Lathe: Various types of lathe: Centre lathe, facing lathe, gap-bed lathe, capstan and turret lathe,
CNC lathe, mgor difference between CNC lathe and conventiond lathe. Magor sub-assemblies
of a lahe Bed, headstock, tail stock, carriage consisting of saddle, cross-dide, compound dide,
tool post and gporon. Work holding devices: sdf centering three jaw chuck, independent four jaw
chuck, collets, face plates, dog carriers, centers and mandrels. [No. of Hrs.: 11]

UNIT - 11

Lathe contd..Driving mechanisms, goron mechaniam, thread cutting mechanism  and
cdculaions, features of hdf-nut engagement — disengagement, indexing did mechaniam.
Operations on lahe teper turning, related cdculations, thread cutting, facing, under-cutting,
drilling, boring, parting-off, knurling, chamfering.

Reciprocating Type Machine Tools: Shaper, Planer and Sotter: Constructional festures, basic
machines and kinematics and related caculaions [No. of Hrs.: 11]

UNIT III:

Drilling Machines. Condructiond festures of bench drilling machine, radid drilling machine,
multi-spindle drilling machine, feed mechaniam, work holding devices, Tool — holding devices.
Different drilling operaions Drilling, reaming, counter boring and countersnking eic.,
edimation of drilling time.

Milling Machines. Types of gened purpose milling machines horizontd, verticd and
universal. Types of milling cutters and their gpplications, different milling operations, work-
holding devices vice, clamps, chucks dividing head and its use, smple, compound and
differentiad  indexing. Indexing cdculaions and machining time cadculaions. Introduction to
meachining centers [No. of Hrs.: 11]

UNIT IV:
Grinding Machines. Different types of grinding mechines cylindricd, surface and centre-less
grinding machines, basc condructional feastures and mechanisms, pecifications,  different
grinding operations, honing, lapping and super-finishing processes.
Gear Manufacturing Machines: Gear forming, gear generation, gear shaping and gear hobbing

[No. of Hrs.: 11]

Text Books:
1 P.N. Reo, “Manufacturing Technology: Meta Cutting & Machine Tools’, Tata McGraw
Hill, Delhi, 2004.

2. B.S. Raghuwanshi, “Workshop Technology”, Vol.2, Dhanpat Rai & Sons, 2003.
3. Hazra Chandhari SK., “Elements of Workshop Technology”, Vol.2, Media Promoters,
2003.
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Reference Books:

P.C. Sharma, “A Text Book of Production. Engineering”, S. Chand, New Delhi, 2004.
BawaH.S,, “Workshop Technology”, Val.2, Tata McGraw Hill, 2004.

Junga & Shekhon, “Fundamentd of Metd Cutting”, New Age Publications

SF. Krar Stevan F. and Check A.F., “Technology of M/C Tools’, McGraw Hill Book
Co., 1986.

Kibbe Richard et d, “M/c Tooal practices’, Prentice Hal India, 2003.

Bangaore HMT, “Production Technology”, Tata McGraw Hill, 1980.

R.K. Jan, “Production Technology”, Khanna Publishers

Gerling Heinrich, “ All @bout Machine Tools’, New Age Publication, 2003.
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Paper Code: ETME-208 L T C
Paper: Electrical Machines 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT —|

D.C. Machines: D.C. Machines, congructiond features, Principles of operation, DC generator
andyss, DC motor andys's, Motor-speed-torque characteristic, speed control, applications of
DC motors, starters and controllers of DC motors. [No. of Hrs.: 11]

UNIT —11

A.C. Machines. Three phase induction motors, revolving magnetic fidd theory, induction motor
as a trandormers, equivdent circuit, computation of performance, darting, auto sart, Speed
control. [No. of Hrs.: 11]

UNIT — 111
The Three Phase Synchronous Machine: Synchronous generator / motor phasor diagrams,
equivaent circuits, computation of synchronous machine performance, synchronous condense.

[No. of Hrs.: 11]

UNIT =1V
Single phase induction motors, double revolving fidd theory, different types of sngle — phase
induction motors, characteristics and typical applications.  Fractiond KW motors, stepper
motors, hysteresis motor, Servo motors AC series motor and Universal motors.

[No. of Hrs.: 11]

Text Books:

1 Hughes Edward, “Electricd Technology”, Addison Wedey Longma Ltd.

2. Nagrath |J and Kothari, “DP. Electricd M/C”, TataMcGraw Hill.
Reference Books:

1. Kosow L.L., “Electrical Machines & Transforms’, Prentice Hall India

2. Fitzerdd Kingdey, “Kusko, Dumas’, Electricd Machines, Tata McGraw Hill.
3. M.G. Say, “AC Machines’, Pitman & Sons.

4, P.S. Bimbhna, “Electrica Machinery”, Khanna Publication.
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Paper Code ETME: 210 L T C
Paper: Operations Resear ch 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Linear Programming: Formulation of LP Problem. GraPrentice Hal Indiacd and Simplex
method for maximization and minimizaion LP Problems  Dudity in Smplex Problems,
Sengtivity Andyss. [No. of Hrs.: 10]

UNIT - 11

Trangportation Models. Stepping stone method & MODI method for optimality deck, North
West Corner  Method, Least-cost Method and Vogd's Approximation Method (VAM) for
solving baanced and unbadanced transportation problems. Problems of degeneracy and
maximization.

Assignment Models: Assgnment modd for maximization & minimization problems. Traveing
Sdesman Problems, Industrial Problems. [No. of Hrs.: 11]

UNIT - [

Queuing Theory: Basc dructure, Terminology, Classfication, Birth and Deeth Process.
Queuing Models upto 2 service Sations.

Sequencing Theory: Processng of n-jobs through mmachines with each job having same
processing order. Processng of two jobs through mrmeachines with each job having different
processing order. [No. of Hrs.: 11]

UNIT - IV

Network Models. Introduction to PERT and CPM. Fundamental concept of Network models
and condruction of network diagrams. Activity time estimates. Criticd path and project time
duration. Probability of completing the project on or before specified time. Concept of Float
and dack.

Games Theory: Two person zero-sum games  Minimax and Maximin principle.  Arithmetic,
Algebraic, Matrix Algebra method.  Solution by Dominance, Subgame, GraPrentice Hall
Indiacd and Linear programming method. [No. of Hrs.: 12]

Text Books:

1 N.D. Vohra, “Operations Research”, Tata McGraw Hill, 2004.

2. JK. Sharma, “Operation Research”, Macmillan India Ltd. 2005.

3. H.A. Taha, “Operations Research”, Prentice-Hall India, 6" Edition, 2004.

Reference Books:

1 Richard Bronson, Govindasami Naadimuthu, “Operations Research”, Tata McGraw Hill,
2004

2. A.P. Verma, “Quantitative Techniques’, Asian Books Pvt. Ltd., 2004

3. A.P. Verma, “Operations Research”, SK. Kataria & Sons, 2004.
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Paper Code ETME-212 L TC

Paper: LAN & Networking 3114

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction to computer networks, reference models OSl modd, TCP / IP modd, Evolution of
Internet. [No. of Hrs.: 10]
UNIT - 11

Fundamentas of MAC layer, Data Link layer, Tranamisson media Guided and Unguided,
Twisted pair cable (STP & UTP), coaxid cable, fiber optic cable, radio waves, infrared,
microwaves links. [No. of Hrs.: 10]

UNIT - [
LAN technologies: Traditional Ethernet (Concept of CSMA / CD), Fast Ethernet, Giga bit Ethernet
IEEE 8024 (Token bus), IEEE 8025 (Token ring), IEEE 802.11 (Wirdess LAN), Working of
repeater, hub, bridge and switch. Network layer concepts and routing dgorithms, IPV6 and IPV4,
subnetting and subnet masking, working of routersin LAN. Concept of Virtua LAN

[No. of Hrs.: 12]

UNIT -1V
Introduction to encryption and compression of data, network security issues, working of dia up
connection, role of internet service provider (ISP) and working of 1ISDN and broadband internet

connection etc, Application layer protocol: DNS, HTTP, FTP, telnet. [No. of Hrs.: 12]

Text Books:

1 B.A Forouzan., “Data Communication and Networking”, Tata McGraw Hill, 4" edition
2001

2. A.S. Tanenbaum, “Computer Networks’, Prentice Hall India, 3 edition, 2002.

3. Gerd E. Keiser, “Loca AreaNetworks’, TataMcGraw Hill, 3" edition, 2001.

Reference Books:

1. W.Stdlings, “Computer  Communications networks’, Prentice Hall India, 5" edition,
2001.

2. Miched, A. Miller, “ Data and network communications’, Vikas Publications, 2001

3. William, A. Shay, “Underglanding Daa Communication And Networks’, Vikas
Publications, 2001

4, D. V Comer, “Internetworking with TCPIP" Vol. 1. 3 Edition, Prentice Hal India,
2001.
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Practicals:

ETME-252

ETME -254

ETME - 256

ETME - 258

ETME - 260

Kinematics & Dynamicsof Machines L ab.

Based on course work ETME 202

Machine Shop Lab.
Based on Course Work ETME — 206

Electrical Machines L ab.
Based on Course work ETME — 208

Programming -1 (Operation Resear ch)
Based on Course work ETMA - 210

LAN & Networking Lab.
Based on Coursework ETME - 212
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Paper Code: ETME 301 L T C
Paper: Microprocessor & Applications 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction To Microprocessors And Microcontrollers: Introduction to Microprocessors and
Microcontrollers, Number Systems and Binary arithmetic, Microprocessor Architecture (8085
and 8086) and Microcomputer Systems, memory map and addressng, memory classfication,
review of logic device for intefacing, Memory Interfacing, Overview of 8085 Indruction Set,
stacks and Interrupts. [No. of Hrs.: 11]

UNIT - 11

The 8051 Architecture:8051 Microcontroller hardware, oscillator and clock, Prog. Counter and
Data Pointer, Registers and Program Status word, Internd Memory RAM, Stack and Stack
Pointer, Specid Function Regigers, Internal ROM. Input / Output Pins, Ports and Circuits,
Externa Memory, Counters and Timers, Serid Data Input and Output, Interrupts.

[No. of Hrs.: 11]

UNIT - I

Assembly Language & Programming The 8051:Assmbly Language programming,
Programming the 8051, Moving Data, Logicd Operations, Arithmetic Operations, Branching
Operations, Interrupts. [No. of Hrs.: 10]

UNIT - IV

Microcontroller 8051 design: Microcontroller specification and Design, Externd Memory and
Memory space decoding, Memory — mapped 1/0O, Memory Access times, Timing Subroutines,
Lookup Tablesfor 8051, Seria Data Transmission.

Interfacing Peripheral Devices To 8051 And Applications: Interfacing A/D Converters and
D/A Converters, 8255, 8259. Application to interfacing Scanned Displays, Matrix Keyboard,

Memory Design, Data Acquisition System Design. [No. of Hrs.: 12]

Text Books:

1 K.J. Ayda, “The 8051 Microcontroller, Architecture, Programming & Applications’,
Thomsom Demer Learning.

2. RS Gaonkar, “Microprocessors Architecture, Programming and Applications’, Penram
Internationd.

Refer ence Books:
1 M.A. Mazidi. & JG Mazidi, “The 8051 Microcontroller & Embedded Systems’, Pearson

Education.
2. B.Ram, “Fundamentals of Microprocessors and Microcomputers’, Dhanpat Ra and
Sons.
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Paper Code: ETME 303 L TC
Paper: Machine Design-I 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1
Introduction: Principles of mechanica design, systematic design process, aesthetic and
ergonomic consderationsin design, use of standardsin design.

Manufacturing consderation in design, casting, machining, forging

Dynamic and fluctuating dresses, fatigue falure and endurance limit, dress concentration,
causes and remediesin desgn

Factor of safety
Tolerances and types of fits
Sdection of materids [No. of Hrs.: 11]

UNIT - 11

Design of Elements: Cotter and knuckle joints, screwed fastenings, bolted and riveted joints
under direct and eccentric loads, initid tightening loads in bolts.

Weded joints, strength of welded joints, eccentricaly loaded joints, welded joints subjected to

bending moment and torsion. [No. of Hrs.: 11]

UNIT - 111

Shafts, keys and couplings —design of rigid and pin bushed flexible couplings.

Leversdesign

Pipes, cylinder and design of pipe joints [No. of Hrs.: 11]

UNIT -1V

Trandation screws : force analysis and design of various types of power screws

Springs, uses and design of close coiled helica springs shot pining of springs.

Classfication of Gears, spur gears. [No. of Hrs.: 11]

Text Books:

1. Maleeve Hartman and O.P.Grover, “Machine Design”, CBS Publication & Publishers
2. V.B. Bhandari, “Machine Design”, Tata McGraw Hill

3. P.C. Sharmaand D.K Aggarwal., “Machine Design”, SK. Kataria& Sons,

Reference Book:

1 Mahadevan, “Design Data Book”, CBS Publishers & Didtributors

2. |.E. Shigley & C.R. Mischke, "Mechanicad Engineering Design”, TataMcGraw Hill
Co.Inc.
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Paper Code: ETME — 305 L T C
Paper: Material Science & Metallurgy 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Structure of metal: Crysd dructure, miller indices, lattices, imperfections, dementary
treatment of point and line defects and their relation to mechanica properties.

Deformation: Sip, twinning, effect of cold and hot working on mechanicad properties,
principles of recovery, re-crysalization and gain growth. [No. of Hrs.: 11]

UNIT - 11

Creep. Badc condderation in the sdection of materid for high and low temperaure service,
creep curve, effect of materid variables on creep properties, brittle failure a low temperature.
Solidification: Phases in metd sysem, lever rule, solidification of metd and dloys, solid
solution, eutectic, eutectoid and inter-metalic compounds, Iron carbon equilibrium diagram,
TTT-diagram. [No. of Hrs.: 11]

UNIT - [

Heat Treatment: Principles and purpose of heat treetment of plain carbon deds, anneding,
normdizing, hardening, tempering, isothermd trestment, case hardening — carburizing, nitriding
efc, precipitating hardening of duminum dloys.

Materials. Plain: Carbon seds, effect of adloying eements, properties, uses, springs, and wear
resgting stedls, IS standards codes for stedls. [No. of Hrs.: 11]

UNIT -1V

CorrosonTypes of corroson, Gavanic cdl, ruging of lIron, Methods of protection from
corrosion.

Fiber Reinforced Composites. Generd characteristics, Applications, Introduction to Fibers —
glass, carbon, Kevlar 49 fibers. Matrix — Polymeric, Metdlic, Ceramic Matrix, Coupling agents
and fillers [No. of Hrs.: 11]

Text Books:

1 V. Raghavan, “Materid Science & Engineering”, Prentice Hall India Ltd., 2001.

2. SK. Hazra Chaudhuri, “Materiad Science & Processes’, Indian Book Publishers,
Calcutta, 1983.

3. R.B. Gupta, “Materid Science Processes’, Satya Prakashan, New Delhi, 2000.

Refer ence Books:

1. Degamo E. Paul et.d, “Materids & Processes in Manufacture’, Prentice Hal India, New
Delhi, 2001.

2. Raymond A Higgim., “Engineering Metdlurgy Pat 17, Prentice Hdl India, New Ddhi,
1998.

3. L. Krishna Reddi, “Principles of Engineering Metdlurgy”, New Age Publication, New
Delhi, 2001.

4, Buduiky et d, “Engineering Materids & Propeties’, Prentice Hal India, New Dehi,
2004.

5. Peter Haasten, “Physical Metdlurgy”, Cambridge Univ. Press, 1996.
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Paper Code ETME: 307 L T C
Paper: Measurements And Control 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1
Basic concepts: Block diagram of measuring insrument, transducers, Signal conditioning unit,
indicating unit, datic characteridics i.e accuracy, precison, sengtivity, resolution, linearity,
errors and sources of error.
Measurement of Pressure: Classfication of Pressure measuring devices, eagtic transducers for
pressure measurement and secondary transducers used, High pressure measurement and Low
pressure messurement.
Control Systems: Fundamentals. open and closed loop control, amplification, actuator, Block
diagrams. Anadog Sysem, Trandent response of firda and second order System. Viscoudy
Damped systems with (i) unit step displacement, (ii) Step velocity, (iii) harmonic type input.

[No. of Hrs.: 11]
UNIT - 11
Measurement of flow. Methods of flow measurement, obstruction meters dectromagnetic flow
meter, hot wire anemometer, ultrasonic flow meter.
Measurement of Temperature: Thermometers, Thermocouples, thermigtors, resistance
thermometer and pyrometers.
Proportiond, integral and derivative control action. [No. of Hrs.: 11]

UNIT - [

Strain gauges and strain Measurement:  Electric redgtance dran gauges, foill gauges,
semiconductor drain gauges.  Temperature problems, circuitry for drain gauges. Application of
drain gauges for torsion measuremen.

Concept of gability, Nyquist criterion, gain and phase margin. [No. of Hrs.: 10]

UNIT -1V

Displacement and Rotational Speed M easur ement:

Resgance potentiometer, Use of drain gauges, Vaiable inductance, capacitive & piezoeectric
gauge for measurement, Eddy current drag cup, AC/DC techogenerators, Inductive, photodectric

and stroboscopic methods.

Bode Plot, Root Locus. Design of compensator. [No. of Hrs.: 12]

Text Books:

1 AK. Tayd, “Insrumentation and Mechanicd Measurement”, Gagotia Publications Put.
Ltd., 2003.

2. D. Patnabis, “Principles of Indudtria Ingrumentation”, Tata McGraw Hill, 1998.
3. Nagrath and Gopdl, “ Control System Engineering”, New Age Publication

4, B.C. Kuo, “Automatic Systems’, Prentice Hdll India
R
1

eference Books:
T.G. Beckwith, R.D. Maragoni and JH Lienhard, “Mechanicd Measurements’, Addison
Wedey, 1999.
2. E.O. Deoblin, “Measurement Systems, Application and Design”, McGraw Hill Pub. Co.,
1999.

3. K.Ogata, “Modern Control Engineering”, Pearson Education
4. Hasan Sayeed, “ Automatic Control System”, SK. Kaaria& Sons Publications
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Paper Code: ETCS-309 L T C
Paper: Database M anagement System 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I:
Introduction : Concept and goads of DBMS, Database Languages, Database Users, Database
Abstraction.
DBMS models: Basc Concepts of ER Model, Rdationship sets, Keys, Mapping, Design of ER
Modd
Hierar chical modd: Concepts, Data definition, Data manipulation and implementation.

[No. of Hrs.: 11]

UNIT I1:

Relational Model: Rdationd database, Relaiond Algebra, Relational Caculus

Network M odel: Network DataModel, DBTG Set Constructs, and Implementation.

Reational Database Design and Query Language : SQL, QUEL, QBE, [No. of Hrs.: 11]

UNIT III:
Normalization using Functional Dependency, Multivalued dependency and Join dependency.
Concurrency Control: Lock Based Protocols, Time Stamped Based Protocols, Deadlock

Handling [No. of Hrs.: 11]
UNIT IV:

Crash Recovery: New Applications. Disributed Database, Objective Oriented Database,
Multimedia Database, Data Mining, Digitd Libraries [No. of Hrs.: 11]
Text Books:

1. B.C. Desa, “Database Management”, Tata McGraw Hill Publication Ltd.

2. Elmasery Navathe, “ Fundamentals of Database Management”, Pearson Education, 3
edition.

3. T.J. Date, “Database Management”, Pearson Education, 7" edtion.

4, Raghuram Singh, “Database Management”, McGraw Hill International, 2" eition.

Refer ence Books:

1. Korth, “ Database Management”, Tata McGraw Hill, 4™ edition.

2. Alexis Leon, “ Database Management”, Vikas Publication.
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Practical Papers:

ETCS- 351 Microprocessors & Applications L ab. P C
Based on Coursework ETME - 301 2 1
ETME - 353 Machine Design-I Lab P C
Dedgnof (i) Cotter Joint 4 2
(i) Knuckle Joint
(iii) Pipe Joint
(iv) Screw Jack/Toggle Screw Jack
(V) Rigid and Hexible Coupling
(vi) Spur Gear Train
ETME - 355 Measurements & Control P C
Based on Course work ETME - 307 2 1
ETME - 357 Programming—111 (MATLAB) P C
Based on Course work ETCS — 309 2 1
ETCS- 359 DBMSLab. P C
2 1
ETME - 361 #\In-House Training after IV Semester P C
- 1
#NUES

Practicdl training was conducted after fourth semester. However, Viva-Voce for evauation of
Practicd Training will be conducted in this semedter.
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Paper Code ETME - 302 L T C

Paper: Management Of Manufacturing Systems 4 0 4
INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type

questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.

However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I:

Introduction:  Production functions

Plant Organization:  Organization principles of organization, Organization structure-line and
daff organization.

Plant Location, Layout: Processlayout product layout and combination — methods of layout,
economics of layout; group technology. [No. of Hrs.: 11]

UNIT II:
Production Planning & Control: Types of products, demand, demand forecasting, marketing
drategies, scheduling and control of scheduling production control.

Method Study: Definition and concepts, method study procedures, symbols, advantages, Flow
process charts, Motion study, micro motion, SIMO charts, Systems Concepts, Classfication

andysistechniques.

Work Measurement: Definition, objectives & techniques, Time study equipmernt,
performance rating, allowances, sandard time, work sampling, PMTS. [No. of Hrs.: 11]
UNIT III:

Industrial Maintenance:  Types, organization for maintenance department, Breakdown and
preventive maintenance.

Inventory control and replacement analysis.  Introduction replacement policy and method
adopted, EOQ. [No. of Hrs.: 11]

UNIT IV:

Management Concepts. Deveopment of management principles, scientific management,
human relation aspects.

Production Cost Concepts:  Introduction, cost of production, cost center and unit,
classfication and andlyss of cos, bresk Even Andlyss. [No. of Hrs.: 11]

Text Books:

1. SK. Sharma, “Industrial Engg. & Operation Management”, SK. Kataria & Sons.
2. Dr. Ravi Shankar, “Indugtrid Engg. & Management”, Galgotia Publications

3. M. Mahgan, “Industrid Engg. & Production Management”, Dhanpat Rai & Co.

Refer ence Book:
1 Joseph S. Martinich, “Production & Operation Management”, John Wiley & Sons.
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Paper Code: ETME 304 L TC
Paper: Machine Design-l| 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I:
Design of Elements:-
Mechanical Drives. Sdection of transmission, heicd, bevd and worm gears, bet and chain

drives. [No. of Hrs.: 11]
UNIT II:

Friction Clutches & Brakess Common friction materids, shoe, band, cone and disc brakes
their characteristics and design, friction clutches. [No. of Hrs.: 11]
UNIT III:

Bearings and Lubrication: Types of diding bearing, materids, type of lubrication, design of
diding bearing, selection and gpplication of rolling bearing, seds. [No. of Hrs.: 11]
UNIT IV:

Hoisting Elements; Wire ropes, hooks, pulley

Engine parts: Piston, connecting rod crank shaft [No. of Hrs.: 11]

Text Books:

1 Maeeve Hartman and O.P. Grover, “Machine Design”, CBS Publication & Publishers.
2. V.B Bhandari, “Machine Desgn”, Tata McGraw Hill.
3. P.C. Sharmaand D.K Aggarwal., “Machine Design”, SK. Kataria& Sons,

Reference Book:
1. Mahadevan, “ Desgn Data Book”, CBS Publication & Publishers
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Paper Code ETME - 306 L T C

Paper: Metrology 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Principles of measurement: Definition of Metrology, difference between precison and
accuracy. Sources of errors: Controllable and Random Errors, Effects of Environment and
Temperature, Effects of support, aignment errors, gpplication of Least Square principles, errors
in measurement of a quaity which isfunction of other variables.

Length Standards. Line gandards, end standards and wavelength standards, transfer from line
sandards to end standards. Numerica based on line standards. Sip gauges — its use and care,
methods of building different heights using different sets of dip gauges

Limits, fits and tolerances. Vaious definitions, 1S919-1963, different types of fits and
methods to provide these fits. Numericd to calculate the limits, fits and tolerances as per IS 919-
1963. 1SO sysem of limits and fits, Gauges and its types, limit gauges — plug and ring gauges.
Gauge Desgn — Taylor's Principle, wear dlowance on gauges  Different methods of giving
tolerances on gauges, Numericas. [No. of Hrs.: 11]

UNIT - 11
Comparators. Mechanicd Comparators.  Johanson  Mikrokator and Signma  Mechanicd
Comparator. Mechanicdl - opticd comparator. Principles of Electricd and dectronic
comparators. Pneumatic comparators — advantages, systems of Penumatic gauging:- Flow type
and back pressure type, Principle of working of back pressure gauges, different type of
sengtivities and overdl magnification, Solex Penumatic gauges and differentid  comparators.
Numericas based on pneumatic comparators.
Angular Measurement: Sine Ba — different types of sne bars, use of sne bars in conjuction
with dip gauges, precautions and cdibration of sne bars. Use of angle gauges, spirit levd,
arors in use of dne bars Numericals. Principle and working of Micro-optic autocollimator.
Circular Divison: dividing head and circular tables, crcular divison by precison Polygons.
Cdiper Principle, Cdlibration of polygons. Numerica based on circular divison.

[No. of Hrs.: 11]

UNIT - I

Straightness and flatness. Definition of Straightness and Fatness error. Numericas based on
determination of draightness error of draight edge with the help of spirit levd and auto
collimator. Numericas based on determination of flainess error of a surface plate with the help
of spirit leve or auto collimator.

Screw Thread Measurement :Errors in threads, Measurement of elements of screw threads —
maor dia, minor dia pitch, flank angle and effective diameter (Two and three wire methods).
Effect of errorsin pitch and flank angles and its mathematica derivation. Numericds.

Gear Measurement: Measurement of tooth thickness — Gear tooth vernier cdiper, Constant
chord method, base tangent method and derivation of mathematicd formulae for each method.
Test plug method for checking pitch diameter and tooth spacing. Measurement of Gear Fitch,
Parkinson Gear Tester, Numericals. [No. of Hrs.: 11]

UNIT -1V

Machine Tool Alignment: Machine tool tests and dignment tests on lathe.  Alignment tests on
milling machine. Alignment tests on aradia drilling machine.
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Interferometry:  Principle of measurement, Interferometry gpplied to flatness testing, surface
contour tests, optica flas, testing of pardldism of a surface with the hep of opticd flat.
Quantitative edimate of error in padldism, Haness Inteferometer NPL-Gauge length
interferometer for checking the error in dip gauges. Numericals based on Interferometry.

Surface texture: Introduction, different types of irregularities, standard measures for assessment
and measurement of surface finish. [No. of Hrs.: 11]

Text Books:

1 RK. Jan, “Engineering Metrology”, Khanna Publishers, Ddhi

2. |.C. Gupta, “Enginesring Metrology”, Dhanpat Rai Publications, Delhi
Reference Books:

1 F.W. Gayer & C.R. Shotbolt, “Metrology for Engineers’, ELBS edition.
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Paper Code ETME: 308 L T C
Paper: Fluid Systems 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction: Euler’s equations for turbomachines; impulse and reaction forces due to fluid
systems on Stationery and moving system of vanes, jet propulsion. [No. of Hrs.: 10]
UNIT - 11

Water Turbines: Classfication; Pdton, Francis, Propdler and Kaplan turbines, veocity
triangles, efficiency, draft tubes, governing.

Performance of Fluid Machines.  Similarity laws applied to roto-dynamic machines, specific
gpeed, unit quantities, Characteridtic curves, use of modds, cavitation and attendant problemsin
turbo-meachines, selection of turbines hydrodectric plants [No. of Hrs.: 12]

UNIT - [
Pumps. Centrifugud pumps, velocity triangles; efficiency, turbine pumps; axia and mixed flow
pumps.
Hydraulic Power Transmisson: Transmisson of hydraulic power through pipe lines, water
hammer; precautions againgt water hammer in turbine and pump ingallations; hydraulic ram.

[No. of Hrs.: 11]
UNIT - IV
Power Hydraulics:  Podtive pumps, gear, vane, screw, vaiable ddivery pumps, vaves, flow
control, pressure control, direction control, solenoid operated valve, hydraulic circuits, (meter-in,
meter-out, bleed- off), fluid coupling and torque converter.
Pneumatic Power:  Badc principles, comparison of pneumatic and hydraulic Systems.

[No. of Hrs.: 11]

Text Books:

1 Dr. RK. Bansd, “Huid Mechanics & Hydraulic Machines’, Laxmi Publications (P) Ltd., 2002.

Reference Books:

1 Dr. D.S. Kumar, “Huid Mechanics & Fluid Power Engineering”, SK. Kataria & Sons,2001

2. D.R. Mahotra& N.K. Mahotra, “The Huid Mech. & Hydraulics’, Satya Prakashan, 2001

3. V.P. Gupta, Alam Singh, Manish Gupta, “Huid Mechanics, Huid Mechanics & Hydraulics’,
CBS Publishers; 1999.
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Paper Code ETME -310 L T C

Paper: Metal Cutting & Tool Design 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction:  Definition of feed, depth of cut and cutting speed. Concept of specific cutting
enagy in metd cutting and Numericd based on cdculation of machining time on lathe, drilling
machine, sheper, milling machine and grinding machines consdering specific cutting energy  of
materias.

Theory of Metal Cutting: Orthogond and oblique cutting, types of chips, Factors affecting the
chip formation, Cutting forces in orthogond cutting and ther measurement, Merchant cirde and
derivation of relationships between the cutting forces, chip thickness ratio, shear angle, stress and
drain in the chip, work done and power required in meta cutting, plowing forces and the ‘Sze-
effect’, gpparent mean shear strength of work materid. [No. of Hrs.: 11]

UNIT - 11

Erng Merchant Theory:- its assumptions and modifications.  Redationship between cutting
velocity, shear veocity and chip flow veocity. Mechanism of friction a chip-tool interface.
Numericas based on metal-cutting.

Heat generation in Metal cutting: Heat generation and temperature digtribution in meta cutting.
Cdculation of temperaure in primary and secondary deformation zones and their measuring
methods. [No. of Hrs.: 11]

UNIT - 111
Machinability: Machinability and its criteria, forms of tool-wear in metd cuitting, tool-life and its
criteria, effect of different cutting parameters on tool-life.  Economics of meachining and
numericas. Cutting fluids, their physica action and applications,
Grinding:  Specifications of grinding whed, Mechanics of grinding, effect of grinding conditions
and type of grinding on whed behaviour, equivaent diameter of grinding whed!.

[No. of Hrs.: 11]

UNIT - IV

Cutting Tool Design: Generd condderations, single point tool geometry. Principles of different
cutting tool materids and thelr important characteristics Geometry of a drill. Badc principles of
design of asingle point and multiple point tools i.e broaches and twist drill.

Jigs & Fixtures: Important consderaions in jigs and fixture design. Man principles of designing
of jigs & fixtures, dements of Jgs and fixtures. Different devices and methods of locations.

Different types of clampsused injigs & fixtures. [No. of Hrs.: 11]

Text Books:

1 Dr. PC. Pandey & CK. Singh, “Production Engg. Sciences’, Standard Publisher.
Didributors.

2. Dr. B.J. Ranganath, “Meta Cutting & Tool Design” Vikas Publishing House Pvt. Ltd.

Refer ence Books:

1. Geoffrey Boothroyd, “Fundamentals of Metd Machining & Machine Tools’, Tata
McGraw Hill Kogakusha Ltd.

2. P.N. Rao, “Manufacturing Technology”, Tata McGraw Hill Publication Ltd.
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Practicals:

ETME- 352

ETME -354

ETME —356

ETME - 358

ETME —-360

Text Books:

Machine Design —11

() Automotive Transmission

(i) Brakes

(iii) Clutches

(iv) Connecting rod of I.C. Engine
(v) Mechanicd Hoigt

(vi) Hydraulic Riveter

(vii) Passenger Lift

Metrology L ab.
Based on Course Work ETME 306

Fluid Systems
Based on Coursework ETME — 308

Metal Cutting & Tool Design
Based on Coursework ETME — 310

Programming -V (Pro-E - 1)

Programming—V (Pro-E 1)
1. Prof. Sham Tickoo, “ Pro/Engineer Wild fire for Engineers & Designers Release 2.07,
WILEY - dreamtech India Pvt. Ltd., 2005.
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Paper Code ETME - 401 L T C

Paper: Computer Aided Manufacturing 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should havetwo questions
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction: Overview of automation in industry. Type of production: continuous, mass, batch
and job shop and automation achievements therein.  Product cycle and CAD/CAM influence
CAD/CAM on product cycle.  Automation drategies, mathematicd modd for employing and
justifying CAD/CAM in different areas of operation.

Programmed Automation and Numerical Control: program controlled machine tools, punched
cad and punched tape machine tools. Numericd control and its basics. Axis desgnation. NC
mation control  systems  point-to-point, draight-cut and continuous path control  systems.
Applications of NC in meta-cutting and non-metd cutting aress. [No. of Hrs.: 11]

UNIT -1

Computer numerical control: Block diagrams of CNC operations. Nomenclature, types and
features of CNC machine tools. Elements of CNC machines and systems.  Machine control unit.
Pogtion control and its significance.  Engineering andyss of NC pogtioning systems.  Open loop
and closed loop systems. Precison in NC postioning systems.  control resolution, accuracy and
repeatability. Actuators. DC servomotor, ac servomotor, stepper motor.  Transducers and feedback
elements: resolvers, inductosyns optica grating and encoders. [No. of Hrs.: 11]

UNIT - I

Part programming : Process planning and flow chat for pat programming. Tooling systems,
tool nomenclaiure and tool geometries of modern indexable carbide tools. Tool presetting &
Modular Tooling. Selection of tools based on machining capacity, accuracy and surface finish.
Elements of programming for turning and milling.  Compostion of a pat program. Preparatory
codes G, Miscdlaneous functions M. Interpolation, Tool compensations, cycles for smplifying
programming.  Pat programming for typicd components on turning machines and machining
centres.

Computer aided programming: APT Pat Progranming. Introduction to computer aded
programming through Pro-E. [No. of Hrs.: 11]

UNIT - IV

Modern CNC machines : CNC lathes. Turning centres. Machining centres. . Autométic palet
changers.  Automdic tool changers. Direct numericad control and applications. CNC machine
design features. Supporting structures.  Guide ways. Bal screw-and-nut mechanisms.  Machine
gpindles. Concept of rigidity and relation with accuracy.

Computer aided Inspection: Coordinate measuring machines and their gpplications.  Introduction
to machine vision and applications. [No. of Hrs.: 11]

Text Books:

1. Mikell P. Groover, “Automation, Production Sysems and Computer-Integrated
Manufacturing”, 2 Edition, Pentice Hall, 2001.

2. SK. Sinha, “CNC Programming”, Galgotia Publications 2003.

3. “HMT Mechatronics’, TataMcGraw Hill, 2001.

Refer ence Books:

1 Mikell P. Groover, Emory W.Zimmers, “CAD/CAM”, Pearson Education, 2001.

2. P.N. Rao, “CAD/CAM Principles and Applications’, TataMcGraw Hill, 2003.
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Paper Code: ETME - 403 L TC

Paper: Mechatronics 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.

However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction: Overview: Mechanicd Actuation Sysem — Kinematic Chains, Cam, Gear, Tran
Ratchet Mechanism, Bdlt, Bearing.

Hydraulic And Pneumatic Actuation Systems. Overview: Pressure Control  Vaves,
Cylinders, Direction Control Vaves, Rotay Actuators, Accumulators, Amplifiers, and
Pneumatic Sequencing Problems. [No. of Hrs.: 11]

UNIT - 11

Electrical Actuation Systems. Switching Devices, Mechanica Switches — SPST, SPDT, DPDT,
Debouncing keypads, Reays, Solid State Switches, Diodes, Thyristors, Trangstors, Solenoid,
Types Devices Solenoid Operated Hydraulic and Pneumaic Vlaves, Electro-Pneumatic
Sequencing Problems.  Control of DC Motors, Permanent Magnet DC Motors, Control of DC
Motors, Bush less Permanent Magnet DC Motors, AC Motors, Stepper Motors, Stepper Motor
Controls, Servo Motors.

Interfacing controllers. Intefacing, Buffers, Darlington Par, /O Ports, Interface
Requirements, Handshaking, Serid and Pardld Port Interfacing, Periphera Interface, Adapters.

Digital logic: Number Systems, Binary Mathematics, Boolean Algebra, Gates and Integrated
Circuits Like 7408, 7402, Karnaugh Maps, Application of Logic Gates as. Parity Generators,
Digital Comparators, BCD to Decima Decoders, FHip Flops. Introduction to Microcontroller —
Intel 8051, Selecting a Microcontroller.

Sensors and transducers and application: Peformance Terminology, Static and Dynamic
Characterigtics, Displacement, Podtion and Proximity Sensors, Potentiometer Sensors, Strain
Gauge Element, LVDT, Opticd Encoders, Pneumaic Sensors, Hal Effect Sensors,
Tachogenerators, Sirain Gauge Load Cel, Thermodats, Photo Darlington. Interfacing Sensors
in Mechantronic System as — Temperature Switch Circuit, Float Systems. [No. of Hrs.: 12]

UNIT - [

Introduction to signal conditioning: Signd Conditioning Processes, Inverting Amplifiers, Non
Inverting Amplifiers, Summing, Integrating, Differentid, Logarithmic Amplifiers, Comparators,
Amplifiers Error, Fltering, wheatsone Bridge, Temperature Compensation, Thermocouple
Compensation, Andog to Digita Converson, Digitd To Andog Converson, Sample and Hold
Amplifiers,  Multiplexers,  Time Dividon Multiplexing, Daa Acquigtion, Digitd Sgnd
Processing, Pulse Modulation.

System models: Mechanical Sysem Modds Applications like — Machine on a floor, Car Whedl
Moving dong a road eic. Modd Development of an Electricd Systems, Fuid System, and
Thermd Sydems Rotaiond — Trandation Systems, DC Motors, Speed Control and Hydraulic —
Mechanical Systems. [No. of Hrs.: 11]

UNIT - IV

Programmable logic controllers (plc):PLC Structure, Input / Output Processng, Programming,
Language (Ladder Diagram), Logic Functions, Laching, Sequencing, Timers, Internd Reays
and

Counters, Shift Registers, Master and Jump Controls, Jumps, Data Movement, Code Conversion,
Ladder Circuits.

Case studies: Auto-Focus Camera, Printer, Domestic Washing Machine, Optical Mark Reader,

Bar Code Reader and Pick and Place robot Arm. [No. of Hrs.: 11]
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Text Book:

1.

W. Bolton, “Mechatronics’, Pearson Education Ltd., 2003.

Refer ence Books:

1

2.

o0 hw

~

10.

Mohammad Ali Mazidi Janice Gillipier Mazidi, “The 8051 Microcontroller”, Pearson
Education Inc.,2004.

Gay Dunning, “Introduction to Programmable Logic Controllers’, Thomson Asga P.
Ltd., Singapore, 1998.

Gopa K. Dubey, “Fundamentas of Electrical Drives’, Narosa Publishing House, 2001.
CharlesH. Roth, “Jr. Fundamentas of Logic Design”, Jaico Publishing House, 2001.

"HMT Mechatronics’, TataMcGraw Hill Publishing Co. Ltd., 2001.

Devdas Shetty, Richad A. Kolk “Mecharonics System Desgn’, Thomson Asa Pvt.
Ltd., Singapore, 2001.

AK. Tayd, “Indrumentation & Mechanicd Measurements’, Galgotia Publication
Pvt.Ltd., 2003.

D. RanaDurgaiah, “Huid Mechanics & Machinery”, New Age Int. Publishers, 2004.

Nitaigour Premchand Mahdik, “Mechatronics Principles, Concepts & Application’, Tata
McGraw Hill Publishing Co.Ltd., 2003.

Mikel P. Groover, “Automation, Production Systems and Computer-Integrated
Manufacturing”, 2 Edition, Prentice Hall, 2001.
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Paper Code: ETME 405 L TC
Paper: Refrigeration & Air Conditioning 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Air Refrigeration : Brigf Hidory of Refrigeration. Refrigerating Machine-Second Law  of
Thermodynamics---Interpretation. Carnot Cycle, Reversed Canot Cycle, Heat Engine,
Refrigerating Machine, Heat Pump, COP. Unit of Refrigeration. Bell Coleman Cycle, Dense Air
Sysem, Reversad Brayton Cycle, Air Refrigeration Cycle for Aircraft. Ram Compression.
Comparison of various cooling systems for aircraft.

Vapour Compression Refrigeration System : Smple Saurated Cycle. T-s, P-h, hs, P-v
diagrams. COP. Dry and Wet Compresson. Effect of operating parameters. Effect of under-
cooling and superhedting. Liquid-Suction Hest Exchanger. Actud vapour compresson cycle.
Details of various types of Compressors, Condensers, Expanson devices and Evaporators.
Matching of Components. [No. of Hrs.: 11]

UNIT - 11

Refrigerants : ASHRAE Nomendaure Eco Friendly Refrigerants, Thermodynamic
Requirements of a Good Refrigerant. Introduction to Azeotropic & Non Azeotropic Refrigerant
Mixtures (NARM)

Compound Vapour Compresson System : Conceptsof (i) Liquid Hash codler,

(i1) Hash Inter cooler. Optimum Interstage Pressure.

Multiple Evaporators and Compressors : Use of Individuad Expanson vaves, Back pressure
vaves and multiple expangon vaves.

Miscellaneous: Vapour Absorption System : Thermd refinements, Practical vapour absorption
system Electrolux Refrigerator. [No. of Hrs.: 11]

UNIT I11:

Steam Jet Refrigeration : System components and andyss.

Cascade Refrigeration @ Limitations of vapour compresson sysem for low temperaure
refrigeration. Cascade staging. Dry ice.

Controls : Senang and Actuating Elements HPL.P cut out, Thermodat, Solenoid vave,
Humidistat, Anemometer eic.

Psychrometry : Brief Higory of Air Conditioning. Working substance in Air Conditioning.
Ddton's Law of Patid Pressuress Psychometric Properties and Psychometric  Chart.
Psychometric Processes , Concept of Room Sensible Heat Factor, Grand Sensible Heat Factor,
Apparatus Dew point, Effective Sensble Heat Factor. High Latent Heat Load applications,
Summer & Winter Air Conditioning [No. of Hrs.: 11]

UNIT - IV

Comfort Air Conditioning: Factors influencing Human comfort. Concept of Effective
Temperature. Factors governing optimum effective temperature.

Heat Load Estimation : Insde and Outsde design conditions. Solar heat gain through glass and
dructures. Occupancy load, Lighting load and miscdlaneous loads. Infiltration and Ventilation.
Summery of Heat Loads.

Duct Design : Transmisson and didribution of ar flow. Types of supply ar outlets, Mechanism
of flow of ar through outlets. Pressure drop and friction loss in ducts. Rectangular equivaents of
circular ducts. Method of Duct design. [No. of Hrs.: 11]
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Text Books:
1 P L Bdlany; “Refrigeration & Air Conditioning”, Khanna Publisher.
2. C.P. Arora, “Refrigeration & Air Conditioning”, Tata McGraw Hill

Reference Books:
1 Domkundewar & Arora, “A Course in Refrigeration & Air conditioning”, Dhanpat Rai &
Co.

2. Marsh & Olivo, “Principles of Refrigeration”, C.B.S Publications.
3. Paul Lang, “Principles of Air Conditioning”, C.B.S Publications
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Paper Code: ETME 407 L TC
Paper: Solar Energy 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Selected topics in Heat Transfer: Heat transfer modes, properties and radiation characteristics
of opaque and partidly transparent media. [No. of Hrs.: 11]
UNIT - 11

Solar Radiation: Origin, nature and avalability of solar radiation, messurements of solar
radiation data and its estimation, effects of recelving surface orientation and motion.
[No. of Hrs.: 11]

UNIT - 111
Components, process and system modes. Design congderation and performance of flat plate
and focussing collectors; energy storage components, water storage, packed bed and phase-
change energy storage; mathematica models of various solar syslems and components.

[No. of Hrs.: 11]

UNIT -1V

Application: Solar water hesting, solar air heaters, solar space heating and cooling, solar pumps,
solar therma power, solar furnaces and solar didtillation. [No. of Hrs.: 11]
Text Books:

1 H.P. Garg and J. Prakash, “ Solar Energy fundamenta and Applications’, Tata McGraw
Hill Pulishing Co. Ltd.
2. Magd, “Solar Power Engineering”, TataMcGraw Hill Publishing Co. Ltd.
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Paper Code ETME: 409 L T C
Paper: Personnel M anagement 4 0 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I

Nature, Scope, Objective and Growth of Personnd Programme personnel department and its
Functions;, Profile of a Good Personnd Manager; Formulation of personne policy manpower
planning.

Recruitment and Sdection — Traditiond and Scientific approach; Job Change-Promoation,
Trander and Separation; Traning and Deveopment-Counsdling and Successon  Planning;
Performance Appraisal and Merit Rating; Wage and Sdary. [No. of Hrs.: 11]

UNIT 11

Adminidration —equiteéble wage dructure wage disparities and  differentids-job  evaudtion;
Motivetion in actud practice; Motivation Research; Communication Channel; Media and Forms
of Communicatiion; Baries;, How to issue Indructions, Indudrid Reaions — Meaning and
Cope-Role of Employers, Machinery; Wefare Activities Employee Benefits and Service
Statutory and Non Statutory. [No. of Hrs.: 12]

UNIT I

Concept, Objectives, Manpower Data Bank, Supply forecast reconciling demand & supply,
budgeting and control, audit and improvement, acquistion and redeployment, reporting,
peformance evduation & apprasd, training, compensation, Counsding policies, Safety &

Hedlth, Carrier development, Test and interviews. [No. of Hrs.: 12]
UNIT IV

Applications & Case Studies. [No. of Hrs.: 09]
Text Books:

1 Morappa & SalyaRam, “Personnd Management”, Tata McGraw Hill, 1998

2. T.N. Chhabra, “Human Resource Management”, Dhanpat Rai & Sons, 4™ Edition, 2004.
Refer ence Books:

1. S.P. Robbins, “Human Resource Management”, Prentice Hall India

2. C.B. Memoria, “Personnd Management”, Himayala Publishing House.
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Paper Code ETME: 411 L T C
Paper: Metal Forming 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction: Metd forming, Review of tensle test, drain hardening, plagtic yidd criteria, Flow
of metals, classfication of processes and their characteristic. Friction and lubrication in forming
processes. [No. of Hrs.: 11]

UNIT - 11

Mechanics of forming processes, spring back, effect of various parameters

Strip and disc forming — Mechanics, pressure distribution, total force

Drawing, drawing force, power, maximum alowable reduction

Extrusion, force required in extrusion, maximum reduction [No. of Hrs.: 11]

UNIT - 111

Deep drawing, stress didtribution effect of friction, blank to folding force

Ralling, roll pressure, roll separating force, driving torque and power, roll pass design

Bending : Work load [No. of Hrs.: 11]

UNIT -1V
Presses
Introduction to dies and wear

High Energy Rate Forming : Introduction, Principle of operation, Advantages, Limitations,
uses & gpplications of Explosive Forming, Electro Hydraulic Forming, Magnetic Pulse Forming.
[No. of Hrs.: 11]

Text Books:-

1. Ghosh & Mdllick, “Manufacturing Science’, East West Affiliated.

2. P.C. Sharma, “Production Engineering”, S.Chand & Co., 2002

Reference Books:

1 G.R. Nagpal, “Metd Forming Processes’, Khanna Publishers 2000.

2. K.P. Snha, S.C. Prasad, “Theory of Metd Forming & Metd Cutting’, Dhanpat Ra
Publications, 1995.
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Paper Code ETME - 413 L T C
Paper: Automotive Engineering 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Power Plant: Sdection of power plant for automotive vehicle, requirements of vehicle
Characterigtics of various power plants (Petrol engines, Diesd engines, CNG LPG engine, Gas
Turbines); congructiona details of C.I. and Sl. engines, crank shafts, connecting rods, pistons,
pigon pins, piston rings, vaves mechaniams, manifolds, air cleaners, mufflers, radiators and ail
filters

Vehicular Performance : Load, ar and grade resstance; matching of engine output and demand
power, performance requirements of various vehicles like Passenger cars, heavy duty trucks etc.
performance characteridtics of interna combugtion engines, drive effectiveness reaionship for 2
whed and 4 whed drive vehicles. [No. of Hrs.: 11]

UNIT II

Trangmisson Sysems : Transmisson requirements, generd arangement of clutch, gear box and
rer axle transmisson, generd arangement of rear engines and vehicles with live axles. Generd
arangement of Dead axle and axle-less transmisson, De-Dion drive, arangement of front
engine and front whed drives, four whed drive trangmisson.

Clutches: Principle of friction cutch, sngle and multiplate clutches, centrifugd dutch. Friction
materids. Bonding materids. Huid fly whed dutch. [No. of Hrs.: 11]

UNIT [

Transmisson : Description and working of manudly operated gearboxes like diding mesh,
congtant mesh, synchromesh.  Hydraulic torque converter and its condruction working ad
peformance.  Semi-automdic trangmisson (Wilson Gear Box). Andyds of differentids, live
axles, congruction and working. Requirement of overdrive.

Steering System : Steering geometry, Ackermann deering, Center point deering, Power
Seering. [No. of Hrs.: 11]

UNIT IV
Suspension : Independent suspension; Perpendicular arm type, Pardle am type. Dead axle
suspension. Live axle suspension, air suspension, shock absorbers.

Wheels, Tyres and Brakes : Whed and tyre requirements, tyre dynamics, mechanicd and
hydraulic brakes, shoe arrangements and andyss, disc brakes, braking effectiveness relaionship
for 4 whed drive. [No. of Hrs.: 11]

Text Books:

1 Kirpa Singh, “Automobile Engg.”, Val.l & |1, Standard Publishers, 2004
2 N.K. Giri, “Automotive Mechanics’, Khanna Publishers

3. Narang G.B.S,, “Automobile Engg.”, Khanna Publishers

4, Srinivasan, “ Automotive Engines’, Tata McGraw Hill

5 K.K. Jan & R.B. Aghana, “Automobile Engineering”’, Tata McGraw Hill
R

1

Joseph Haitner, “ Automotive Mechanics’, C.B.S. Publications
71 w.ef. sesson 2004-2005




Paper Code: ETME 415 L T C
Paper: Manufacturing Information Systems 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1
Introduction to Daa Processing and Informationa Systems, Fundamentals of Information
Technology.

Data Bank Concepts, CAD/CAM databases, Data-Bank-Information storage and retrieval, Data
life cyce, Dedrable characteristics of data processng system, Level of decison making and
Information requirements, Data Dictionaries in Manufacturing, Integrated Information System,
Object Oriented Models. [No. of Hrs.: 11]

UNIT II:
Structured Query Language, Implementation of an Information System.

Didributed Databases, Information processng systems, Use of computer networks, Elements of
Computer Communication Networks, Elements of Automated Manufacturing Systems.
[No. of Hrs.: 11]

UNIT III:

Networks in Manufacturing, Loca Area Networks-Architectures and Protocols, Manufacturing
Messsge Specification, Manufacturing  Automation  Protocol, Network and  Protocol
Implementation. [No. of Hrs.: 11]

UNIT IV:

LAN dedgn and peformance, Sensor leve network, Machine level network, Cel level network,
Network performance Evauation.

Multimedia information systems, management of Multimedia database. [No. of Hrs.: 11]

Text Books:
1 Elmasi Navathe, “Fundamentas of Database Systems’, Pearson Education Asia, 2001.
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Paper Code: ETME 417 L TC
Paper: Computer Aided Design 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two quesions
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Introduction to CAD: CAD tools and ther definition, Role of CAD in typica product cycle,
Indugtria look at CAD

CAD Hardware: Types of Sysems, CAD Systems Evauation Criterig, Input Devices, Output
Devices

CAD Software: GraPrentice Hdl Indiacs Standards, Basic Definitions — Data Structure,
Database, DBMS, Database Coordinate System, Working Coordinate System, Screen ordinate
System, Modes of GraPrentice Hall Indiacs Operations, User Interface, Software Modules — OS
Module, GraPrentice Hal Indiacs Module, Applications Module, Programming Module,
Communications Module, Moddling and Viewing

Mapping of Geometric Modes: Trandation, Rotationd, Generd, Changes of Coordinate
System [No. of Hrs.: 11]

UNIT I

Three Dimensional Transformations. Point representations, Transformation Matrices, Scaling,
Tranddion, Rotation, Reflection

Projections. OrthograPrentice Hdl Indiac, Isometric, Perspective, Point a Infinity & Vanishing
Point

Curves. Representation of Space Curves, Cubic Spline, Normaized Cubic Splines, Bezier
Curves, B-gline Curves

Surface Generation: Plane Surfaces, Ruled Surfaces, Surface of Revolution, Sweep Surface,
Bezier Surface, Cubic Surface Paich, B- Spline Surface, Composite SurfacelNo. of Hrs.: 11]

UNIT [

Solid Modeding: Set Theory, Booleen Operations, B-rep Modding, CSG, Sweep
Representations, Spatia Occupancy Enumeration

Computer Animation: Animation Types, Animation Techniques, Smulation

Geometric  Property Formulation: Curve Length, Surface Area, Volume Cdculaion, Mass
Cdculation, Centroid Caculation [No. of Hrs.: 11]

UNIT IV
CAD/CAM Data Exchange: Introduction, IGES, PDS
Finite Element Methods. Generd Method for FEM, Finite Element Andysg[No. of Hrs.: 11]

Text Books:

1. Ilbrahim Zeid, “CAD/CAM Theory and Practice’, Tata McGraw-Hill Publishing
Company Limited, 6™ Edition 1998.

2. David F. Rogers and J. Alan Adams, “Mathematicd Elements for Computer GraPrentice
Hall Indiacs’, Tata McGraw-Hill, 2" Edition 2002,

Reference Book:

1 Ilbrahim Zeid, “Mastering CAD/CAM”, Tata McGraw-Hill Publishing Company Limited,
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Paper Code: ETME 419 L T
Paper: Project - -

>0

Students may select a project related to any of the subjects of the current semester.
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Practicals:

ETME-451 Computer Aided Manufacturing Lab. P C
Based on Course work ETME - 401 2 1

ETME-453 Mechatronics Lab. P C
Based on Course work ETME — 403 2 1

ETME-455 Electivel and Il P C
Based on course work of these Electives 2 1

ETME 457 Programming—V (Pro-E-l1) P C
2 1

ETME 459 *Minor Project P C
8 4

*Students may choose a project based on any subject of Mechanicd & Automation Engineering.
The gudent will submit a synopss a the beginning of the semedter for approvd from the
departmental committee in a specified format. The student will have to present the progress of
the work through seminars and progress reports.

ETME-461 #'\Practical Training after VI Semester P C
0

#NUES
Practical training was conducted after sixth semester. However, Viva-Voce for evauation of
Practicad Training will be conducted in this semegter.
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Paper Code ETME - 402 L T C
Paper: Quality Control & Quality Assurance 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction:  Definition and Need of qudity, Aspects of qudity, Quadlity characteristic, Qudity
specification, Qudity  function, Economics of qudity. Inspection, Its objectives and types,
Inspection versus Qudity Control, Statigicd Quaity Control, its Tools, Advantages, limitations
and Applications.

Probability & Statistics: Definition, Laws, Probability Didributions (Normd Binomid,
Poisson, Exponential) & related problems. Measures of Central tendency & Dispersion, Concept
of Variation, Variable and attribute data, Frequency distribution. [No. of Hrs.: 11]

UNIT - 11
Control Charts. Concept of variability, Assgnable & chance causes, Concept of specifications
and tolerances, Definition and objectives of control charts, Control charts for variables and
atributes & related problems, Vaiable charts vs attribute charts, Patterns on control charts,
Type- & Type-Il Errors, Process capability and its methods of determination.

[No. of Hrs.: 11]
UNIT - [
Acceptance  Sampling: Definition, Advantages over 100% ingpection, Methods of taking
samples, Operating characteristics curve & its characteridtics. Single, Double and Multiple,
Sequentia Sampling Plan & Rdated problems.
Quality Assurance:  Need, Principles, Essentials and Advantages of Quality Assurance
Sysdem, Qudity Manud, Fed complants, Qudity Audit & its types Qudity Assurance
Methods, Quality Control vs Quaity Assurance. [No. of Hrs.: 11]

UNIT -1V

Quality systems: Description of 1S0:9000 series of standards, 1S0:9001-2000 Systems.
Description of TQM, Concept of Qudity Circles, JT System, Taguchi’s Concept of Quadlity,
Zero Defect Concept, 6s Concept.

Reliability: Definitions of Rdidbility Falure, Elements of rdiability. Qudity vs rdiaility,
Sysem Reiability & related problems. Causes of falures, Condant Falure rate, MTBF, Bath
Tub Curve. [No. of Hrs.: 11]

Text Books:

1 EL Grant & RS Leavenworth, “Statistica Quality Control” ,McGraw Hill & Co.

2. M. Mahgan, “ Statigtica Qudity Control”, Dhanpat Rai & Co.

3. O.P. Khanna, “Statistical Quality Control”, Dhanpat Rai & Co.

4. R.C. Gupta, “Statistical Quality Control”, Khanna Pulishers

Reference Books:

Amitav Mitra, “Fundamentas of Qudity Control”, Pearson Education

Feigenbaum, “Totd Quality Control”, McGraw Hill & Co.

Suresh Daéa, “Quality Systems’, Standard Publishers & Didributors

Montgomery DC, “Introduction to Statistical Quality Control”, John Wiley & Sons Inc.
Stephan B. Vardeman, J Marcus Jobe, “Statisticd QA Methods for Engineers’, John
Wiley & Sons|inc.

Taylor JR., “Quadlity Control sysems’, McGraw Hill Int. Education

K.C. Arora, “Totd Quaity Management”, SK. Kataria & Sons.

aghrwODNPRE

N o
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Paper Code: ETME - 404 L TC
Paper: Robotics 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Fundamentals of robot technology : Robot anatomy. Work volume. Drive sysems. Control
sysems and dynamic performance. Accuracy and repeatability. Sensors in robotics.  Robot
reference frames and coordinates and robot kinematics. Peth control. [No. of Hrs.: 10]

UNIT - 11
Robot kinematics. Matrix representation. Homogeneous transformations.  Forward and inverse
kinematics.

Robot dynamics. Differentid motions of aframe. Jacobian, Static force anadysis.
[No. of Hrs.: 10]

UNIT - [

Configuration of a robot controller. End effectors. Mechanicd and other types of grippers.
Tools as end effectors. Robot and effector interface.  Gripper sdection and design.  Introduction
to robot languages. [No. of Hrs.: 12]

UNIT -1V

Applications for manufacturing.  Flexible automaion. Robot cdl layouts ~ Machine
interference.  Other consderations in work cell desgn. Work cel control, interlocks. Robot
cycletimeandyss GraPrentice Hall Indiacd smulation of robotic work cells.

Typicd agpplications of robots in maerid trander, machine loading/unloading; processng
operations; assembly and ingpection. [No. of Hrs.: 12]

Text Books:

1 Saeed B. Niku, “Introduction to Robotics andlyss, Sysems & Applications’, Pearson
Education Singapore P. Ltd., 2002.

2. SR. Deb, “Robotic Technology and Flexible Automation”, Tata McGraw Hill Publishing
Co. Ltd., 2003.

3. R.K. Mittal, I.J. Nagrath, “Robotics & Control”, Tata McGraw & Hills, 2005.

Reference Books:

1 Robert J. Schilling, “ Fundamentas of Robotics, andysis & Control”, Prentice Hall of
IndiaP.Ltd., 2002.

2. John J.Craig; “Introduction to Robotics Mechanics & Control”, Pearson Education, 2004.

3. Allison Druin & James Hendler; “Robots Exploring New Technologies for learning for
kids’, Morgan Kaufmann Publishers, 2000.
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Paper Code: ETME - 406 L TC
Paper: Optimization Techniques 31 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction: Higorical development, engineering gpplications, statement of problem-objective
function, congraints, classfication, techniques.

Classification: Sngle vaiable optimization, multivaridble optimization with equdity and

inequality condraints. [No. of Hrs.: 11]
UNIT - 11

Linear Programming: GraPrentice Hal Indiacd method, smplex method, smplex agorithm,
Dudity, Trangportation problem, Sengtivity or Postoptimality Andyss [No. of Hrs.: 10]
UNIT - 111

Non-linear Programming: One dimensond minimizaetion methods, unredricted search, golden
search method, interpolation methods. [No. of Hrs.: 10]
UNIT - IV

Non-Linear Programming: Uncondraned optimization technique-direct search method,
univariste method, Hooke and Jeeves Method, Powell’s Method, Stegpest Descent (Cauchy)
Method, Conjugate Gradient (Fletcher-Reeves) Method, Condrained optimization method-

pendty function method, Introduction to Genetic Algorithms. [No. of Hrs.: 13]

Text Book:

1 Singiresu SRap, “Engg. Optimization Theory & Practice”, 3" Edition., New Age Int.,
2001

Reference Book:

1 Ashok D Beegundu, & Tiopathik Chandupatta, “Optimization Concept & Applicaion”,
Pearson Education, Singapore, 2003.

2 Deb Kadyanmoy, “Optimization for Engg. Desgn, Algorithm & Examples’, Prentice
Hall, 2000.
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Paper Code: ETME - 408 L TC
Paper: Advanced M ethods Of M anufacturing 31 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |

Non-Conventional Machining Methods : Classfication of non-traditiond machining methods,
thelr comparative study.

Electric Discharge Machining : Principle and gpplications, mechanism of metal removal, basic
EDM circuits, evauation of meta remova, cdculaion of metd removad rate and optimization of
MRR, sdlection of tool material and didectrics.

LASER Beam Machining : Introduction, Production of LASER, machining applications of
LASER, andyssand related caculations. [No. of Hrs.: 11]

UNIT - 11

Abrasive Jet Machining : Principle and classfication of ECM, determination and evaudtion of
MRR, Electrochemistry of ECM, sdection of eectrolytes and anadyss of ECM, Electro
Chemicd Grinding, principle and process parameters.

Ultrasonic Machining : Principle, applications and process parameters, purpose of durry
dection, magnetodtiction, analyss of process parameters.

Plasma Arc Machining : Principles and gpplications.

Electron Beam Machining : Principle, advantages and limitations. [No. of Hrs.: 11]

UNIT - I

Sysem of Manufacturing : Components of manufacturing systems, Classfications of
menufecturing  sysem, Batch manufacturing and its andyds mass manufacturing and its
andys's, mass manufacturing and its anays's, Line baancing.

Cdlular Manufacturing System : Introduction, advantages and applications, anayss of CMS
(ROC dgorithm) [No. of Hrs.: 11]

UNIT -1V

Flexible Manufacturing system : FMS components, gpplications and benefits, FMS planning
and implementation, quantitative analysis of FMS.

Computer Integrated Manufacturing : Basic concept and benefits, gpplication of CIM,
Computer aided Process Planning (CAPP)., Concurrent engineering and advanced manufacturing
planning, Lean manufecturing, Agile manufecturing, comparison of leen and aile
manufacturing. [No. of Hrs.: 11]

Text Books:

1. P.C. Pandey & H.S. Shan, “Modern Machining Process’, Tata McGraw Hills, 2001

2. Mr. Kdl P. Groover, “Automation Production Sysem and Computer Integrated
Manufacturing”, Pearson Education Asa, 2001.

Refer ence Books:
1. Amitabh Gosh and A.K. Madlik, “Manufacturing Science’, Affiliated East-West Press
Pvt. Ltd., 1985.

2. P.C. Sharma, “A Text Book of Prod. Engg.”, Val. 1, SChand & Co., 2002.
3. S.R. Deb, “Robatics Technology and Flexible Automatic”, Tata McGraw Hill, 2000.
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Paper Code: ETME - 410 L TC
Paper: Mechanical Vibration 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1
Systems with single degree of freedom-undamped free Vibrations, Energy method and
Rayleigh’'s method, damped free vibrations with viscous damping, forced vibrations with har

monic excitation. Base excitation. [No. of Hrs.: 11]
UNIT - 11

vibration isolation, Equivdent viscous damping, Sructurd  damping. Vibration messuring
ingruments. Whirling of rotating shafts with damping. [No. of Hrs.: 11]
UNIT - [

Systems with two degrees of freedom-undamped free vibrations, norma modes, seady Sate
undamped and damped forced vibrations. [No. of Hrs.: 11]
UNIT - IV

Influence co-efficient and generalized co-ordinates, Principad co-ordinates and orthogondity
Principles. [No. of Hrs.: 11]
Text Book:

1. W.T Thomson, “Theory of vibration” Prentice Hall of India Pvt. Ltd.
2. JS. Rao and K. Gupta,” Vibration Engg.”, New Age Publications.
Reference Book:

1. D.J Ewins, “Modad Anayss’, Kulwer Publications.

80 w.ef. sesson 2004-2005




Paper Code: ETME —412 L T C
Paper: | C Engines, Emissons And Pollution Control 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT - |
|.C. Engines. Working of Two stroke and Four stroke Sl and Cl Engines. Vave Timings. Actua
indicated diagrams. Combustion cdculations. Carburetion and Fued Injection. Supercharging.
Lubrication and cooling methods. Governing methods. Engines performance & Testing.
Combugtion in SIl. and C.. Engines Norma & Abnorma Combugtion. Pre-ignition.
Detonation. Knocking. Comparison of knocking in S.I. and C.I. Engines. Rating of Fuels.

[No. of Hrs.: 11]
UNIT - 11
Engine Fuels. Types of Hydrocarbon, Gasoline, Diesd specifications, Alternate Fuds —
Properties of CNG, LPG, Alcohal, Bio- Fud as vehicular Fuels.
Emisson and Air Pollution: Automotive emissons and their role in ar pollution,
photochemicd smnog, Chemidry of smog formation. Combustion in homogeneous mixtures,
emisson formation, Incomplete combustion. Formation of Hydrocarbons (HC), carbon
monoxide and oxides of nitrogen. Aldehyle. Emissons of unregulated toxic pollutants such as
benzene, 13butadiene etc. Influence of engine design and operating parameters on Sl. engine
exhaugt emissions.
Hydrocarbon Evaporation Emissons. Various sources and method of their control, canisters
for controlling evaporative emisson control system for S.I. engines, blow-by control closed PCV
system, reduction of exhaust emissions, various methods. Fules system design.

[No. of Hrs.: 11]
UNIT - [
Exhaust Treatment devices. Air injection into exhaust sysem. Therma reectors, Cataytic
converters- condruction, efficiency, effect of equivdence raio, additives on efficency of 3-Way
converter.; Advancesin Converter design, plasma Catalyst
Stratified charged engines. Gasoline Direct injection, Vaious Methods for drdification;,
Honda CVCC engine.
Diesel engine emissions. Source of emissons during combugtion, effect of Air injector timing
on performance and formation. D.I and 1.D.l. engines emissons. Diesdl smoke, PM and RSPM
emisson.
Methods of reducing emisson, Exhaust gas re-circulation, smoke emisson from diesd engines,
Particulate Traps, Continuous Regeneration Traps (CRT). Methods for control of NOx

[No. of Hrs.: 11]
UNIT - IV
Emission from CNG and LPG Engines.
Emisson Instrumentss Non — dispersve infrared andyzer. Gas chromatography. Flame
lonisation Detector. Chemiluminescent anayzer.
Emisson Standards. Ambient Air Qudity Standards, Mass emisson dandards, Air pollution
cost benefit anadyss. [No. of Hrs.: 11]

Text Books:

1 R.P. Shama and M.L. Mathur, “Interna Combustion Engine’, Dhanpat Ral Publications
2. V. Ganeshan, “Internd Combustion Engine’, Tata McGraw Hill

Refer ence Books:

1. Angli M Course, “Automotive Engines’, CBS Publications

2. Harper, “Fud Systems Emisson Control”, CBS Publications
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Paper Code ETME 414 L TC
Paper: Gear Technology 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I:
Types of gears, Geometric and Kinetics characteriics, Undercutting and interference-
correction, Non-Circular gears.

Design of tools to make gear teeth
Kinds and cases of gear failures [No. of Hrs.: 11]

UNIT I1:
Special Design Problems; Center distance problem, profile modification, problem Combined
bending and Torsion of pinionswith large length to diameter ratio, high speed gearing.

[No. of Hrs.: 11]

UNIT 111:
Geneva Mechanisms (Andysis & Synthesis)
Gear Trains (Andyss & Synthess) [No. of Hrs.: 11]

UNIT IV:

Some example of optimd kinematics sysem Dedgn; Gear Sat desgn Desgn of sub-system
congging of Geneva whed and dlipticad gears for reduction of maximum accderation of the
whed. [No. of Hrs.: 11]

Text Books:

1. D.W. Dudley, “Practicd Gear Design”, Tata McGraw Hill Co.Inc.
2. S.S. Rattan, “Theory of Machines’, TataMcGraw Hill, 2000
Reference Book:

1 AGMA (American Gear Manufacturing Association) Standards
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Paper Code ETME - 416 L T C
Paper: Financial Management 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1
Aims and objectives of Fnancd Management Financid Andyss and Planning, Vduation of
Securities, Cost-volume, profit Andyss, Operating and Financid Leverage. [No. of Hrs.: 11]

UNIT - 11

Investment and capital Structure Decison, Methods of Capitd Budgeting Cost of Different
sources of Raigng capitad Weighted Average cost of capitd, Optimum Capita Structure,
Inventory, Accounts payable, Effect of Inflation on working cepitd Management, Instruments of
Long-Term Finance, Interna financing and Dividend Policy. [No. of Hrs.: 12]

UNIT - [

Finance Function as Busness, Approach to Financid Panning; Andyss of financid datements
Limitations of Financid datements Rationd Andyss How of Funds Andyss Sources of
Long and Short Term Finance, Management of Components of Current AssetsInventory
Management; Accounts Receivable cash; bills payable, Financid policies like working capitd
policy, Credit policy, Cash policy, Determinants;, Basc Features of Indian Money and Capita
markets, Financid Structure of Indian Companies and Liberdization & Globaization policy.

[No. of Hrs.: 12]

UNIT -1V

Applications and Case Studies [No. of Hrs.: 09]
Text Books:

1. Khan & Jain, “Financid Management”, TataMcGraw Hall

2. |.M. Pandey, “Financid Management”, Prentice Hdl India

Reference Book:

1 R.P. Rastogi, “Financid Management”, Galgotia Publications
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Paper Code: ETME —418 _ L T C
Paper: Rdiability & Maintenance Engineering 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT I:.

Fundamentals Of Rdiability & Maintenance: Rdiability, Rdiability Improvement,
Redundancy, Element Redundancy. Unit Redundancy, Standby Redundancy, Reliability cost —
trade off.

Maintenance, Scope of Responghilities, Types of maintenance, Maintenance planning & control,
Maintainability & Avalability , Failure modes and the Bath Tub Curve. [No. of Hrs.: 11]

UNIT II:

Failure Data Analysis, Hazard Models & System Reliability: Falure Data, Mean Fallure rate,
Mean time to falure (MTTF), Mean time between falures (MTBF), GraPrentice Hal Indiaca
plotss MTTF in tems of falure dendty, Reliability in terms of hazard rate and failure densty.
Congant Hazard modd, Linearly Increesng Hazard and the Webull Modd. Ingantaneous
repar sysem, Mean time to repar (MTTR), Rdidbility and Avalability function. Series
configuration, Pardld configuration, Mixed configuration, A r —out — of —n — structure, mean
time to fallure of system, Fault tree congtruction, Caculation of riability from Fault tree.

[No. of Hrs.: 11]

UNIT 3.

Systematic Maintenance: Codification & Cadoguing, Hisory cards, Ingtruction manuad and
operating manuas, Job planning, Job manuals & Job scheduling, Job cards and Job procedures,
Maintenance organization, Centrdized & Decentrdized organization, Captive maintenance,
Replacement models, Spare part management. [No. of Hrs.: 11]

UNIT 4.
Condition Monitoring Techniques & Modern Concepts. Leskage monitoring, Lubricant
monitoring techniques, Ferrography, Spectroscopy, Cracks monitoring, Thickness monitoring,
corrosion monitoring, Thermography.
Terrotechnology, Falure mode effect andyss, Falure mode effect & criticdly andyds, Totd
productive maintenance, Computer managed maintenance system, Case studies.

[No. of Hrs.: 11]

Text Books :

1. L.S.Srinah, “Reiability Engineering’, Affiliated East-West Press Ltd., 1985

2. S.K. Srivadtava, “Industria Maintenance Management”, S. Chand & Co. Ltd., 1998.

Reference Books:

1 E. Baaguruswamy, “ Rdiability Engineering”, Tata McGraw Hill Publishing Co., 1984.

2. Chales E. Ebling, “Rdidbility & Mantanability Engg.”, Taa McGrav Hill Publishing
Co., 1997.
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Paper Code: ETME - 420 L TC
Paper: Power Plant Practice 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Steam Generator Plant: Fud handling systems, Indian cods, combugtion of cod in furnaces,
fluidized bed combustion; High pressure heavy duty boilers, Super criticd and once through
boilers influence of operating conditions on layout of eveporator, superhegter, reheater and
economizer; dust collectors; ash disposd, fans and draft systems. [No. of Hrs.: 11]

UNIT - 11
Turbine Plane: Layout of turbine plant room, corroson in condensers and boilers, feed water
treatment; feed heating and de aeration system; cooling water systems and cooling towers.

[No. of Hrs.: 11]

UNIT - [
Other Power Plant: Generd layout of 1.C. Engines and turbine power plants, types, gas turbine
plants, fields of application, Nuclear power plants, power reactors and nuclear steam turbines,
handling of nuclear waste and safety measures, peak |oad power generation methods.

[No. of Hrs.: 11]

UNIT -1V

Control: Important ingruments on deam generator and turbing drum water leved control,
combustion control and super heat temperature control; testing of power plants and heat balance.
Economics: Planning for power generdion in India, super therma power plants, estimation of
cost of power generation; choice of plant Site. [No. of Hrs.: 11]

Text Books:
1 Arora& Domkundwar, “A course in Power Plant Engineering”, Dhanpat Rai & Sons

Refer ence Books:
1 Black Vesatch, “Power Plant Engineering”, CBS Publisher
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Paper Code ETME - 422 L T C
Paper: Finite Element Methods 3 1 4

INSTRUCTIONS TO PAPER SETTERS: MAXIMUM MARKS: 75

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have objective or short answer type
questions. It should be of 25 marks.

2. Apart from question no. 1, rest of the paper shall consist of four units as per the syllabus. Every unit should have two questions.
However, student may be asked to attempt only 1 question from each unit. Each question should be of 12.5 marks.

UNIT -1

Introduction: Continuum and Discrete System

Finite Element Modeling: Loca and Natural coordinates. 2D and axi-symmetric dements and
shape functions, continuity and convergence. [No. of Hrs.: 11]

UNIT - 11
Higher Order Element: | SO-parametric dements, Numericd Integration [No. of Hrs.: 11]

UNIT - 111
Finite Element Formulation: Potentid Energy and weighted resdud methods of formulation.
Assembly of globd stiffness metric and load vector, Imposition of boundary conditions.

[No. of Hrs.: 11]

UNIT - IV

Computer Implementation and Application of FEM: Method of solution of sSmultaneous
equations.  Computer implementation of the method. Application of FEM to Heat Transfer and
Stress analyses problems. [No. of Hrs.: 11]

Text Books:

1 Larry J. Segerlind, “Applied Finite-Element Andysis’, John Wiley and Sons.

2. Kenneth H. Huebner, “Finite Element Method for Engineers’, John Wiley and Sons
Refer ence Books:

1 O.C. ZienKiewicz, “The Finite Element Method”, Tata McGraw Hill

2. S.S. Rao, “Finite Element Method In Engineering”, Pergaman Press
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Practicals:

ETME - 452 Quiality Control & Quality Assurance P C
Based on course work ETME 402 2 1

ETME —-454 Robotics P C
Based on course work ETME 404 2 1

ETME - 456 Practical based on coursework on Electives P C
2 1

ETME - 458 *Major Project P C
12 6

The dudent will submit a synopss a the beginning of the semester for approvd from the
departmenta committee in a specified format. The student will have to present the progress of
the work through seminars and progress reports.
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