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1.2.2 List of courses offered to the students as an elective course. (Data for the latest
completed academic year) :

Type of
S.No Frogeinue Regulations l El);l::tive List of Elective Courses
DAmE Course _
Elements of Civil Engineering (Other
‘ than CE)
! Environment Laws and Policies
2 (other than CE)
3 Electrical Materials (other than EEE)
. Control Systems Engineering (Other
4 than EEE & ECE)
5 g¥EgE-EEL Automotive Engineering (Other than
i ME)
6 E}Egg:g& , EIC[]‘IC[‘I'-(S ?f Mechanical
BTECH-CSE R20 | Open Elective- | Transmission (other than ME)
7 BTECH-IT 1 Introduction to Embedded systems
BTECH-AIDS (other than ECE/IoT) -
8 BTECH-IOT Fundamentals of Communication
BTECH.- | Systems (other than ECE/IoT)
9 CSE(AIML) Information Retrieval Systems
) (Other than CSE & AI&DS)
0 Computer Graphics (Other than CSE,
IT & AI&DS)
11 System Software (Other than IT)
19 Free & Open-Source Software Other
than IT)
13 Fuzzy Mathematics
14 oriisstogial Advanced Strength of Materials
13 | BTECH-CE 17 Elective-1 o> and GPS
16 Green Buildings s
17 . . Construction Management .

(Sponsored by A.A.N.M. & V.V.R.S.R. Educational Society, Gudlavalleru)



18 Geoinformatics (other than CE)
19 Environmental Sanitation
Modelling & Simulation of
20 p :
Engineering Systems
’1 Power Systems Engineering Other
than EEE)
2 BTECH-CE Elements of Mechanical
BTECH-EEE Transmission Other than ME)
23 | BTECH-ME ; Material Handling Equipment
24 | BTECH-ECE K17 gpen Fmitassll | Automotive Electronics
’5 BTECH-CSE Introduction to MEMS other than
BTECH-IT ECE)
26 Data Science
e Virtual and Augmented Reality
(other than IT)
28 Open Source Software
29 Cyber Laws
30 Quality, Reliability and
Operations Research ~ *
31 Infrastructure Development
1 R17 Optional Elective - | Basics of Power Plant
BTECH-CE [T Engineering
13 Object Oriented Programming
| through JAVA
Ovtisnal Bleetive - Students shall opt from the list of
34 | BTECH-CE R17 : MOOCs given by the
IV (MOOCs)
| Department)
35 | Advanced Structural Analysis
Environmental Pollution and Its
36
Professional Lontol +
BTECH-CE R17 " Ground Water Development and
37 Elective-I1
Management
38 Ground Improvement Techniques
39 Hydrology (Other than CE)
Planning for Sustainable+
40
Development
41 Electrical and Hybrid Vehicles
42 Power Plant Instrumentation
e | —E Material Science (Other than ME)
BTECH-EEE
Renewable Energy Sources (Other
44 | BTECH-ME ; ;
R17 Open Elective-1II | than ME)
BTECH-ECE Assistive Technolosies (Oth
45 | BTECH-CSE | ssistive Technologies (Other
BTECH-IT o L5
46 Bio-Medical Engineering (Other
than EEE & ECE)
47 Node and Angular JS
48 Cyber Security "
49 Scripting Languages (Other than

CSE)




50 , . Software Project Management
(Other than CSE)
5] Elements of Stochastic Processes
52 ) | Academic Communication
53 : Optional Elective - | Smart Buildings and Automation
54| PTRCHAE Bk \% _Building Information Modelling
55 - Database Management Systems
Optional Elective - Students shall opt from the list of
56 | BTECH-CE R17 " MOOCs given by the
VI (MOOCs)
Department)
57 Pre-stressed Concrete
58 Professioial Advanced Foundation
BTECH-CE R17  loatboetll Engineering
59 Traffic Engineering
Industrial Wastewater
60
Management |
Advanced Design of RC
61
Professional Slictres
62 | BTECH-CE R17 . Hydraulic Structures
Elective-1V :
63 Geosynthetics
Disaster Preparedness and
64 .
- Planning.
" Disaster Management (Other than
63 CE
)
66 Repair and Retrofitting
Techniques
67 Modern Optimization Techniques
68 Electrical Power Utilization
(Other than EEE)
69 Green Engineering
BTECH-CE Non-Destructive Evaluation
70 | BTECH-EEE . (Other than ME)
BTECH-ME R17 Open Elective-1V ; |
71 Cyber Physical Systems
BTECH-ECE ;
Signals and Systems (Other than
72 | BTECH-CSE
BTECH-IT EEE & ECE)
73 Digital Forensics
74 Business Intelligence and
Decision Support Systems
75 Adhoc and Sensor Networks
76 [Information Retrieval Systems
| (Other than CSE)
77 Fuzzy Logic (Other than EEE,
ME & CSE)
78 Optional Elective - | Project Scheduling and Contracts
7o | CIECH-LE Rl Vil Optimization Techniques
80 Entrepreneurship
Optianal Hlective - Students shall opt from the list of
81 | BTECH-CE R17 VI (MOOCs) MOOCs given by the -.

Department)




Earthquake Resistant Design of

- Structures
83 | BTECH-CE R17 Pt'ofe§510na! Logfstlcs- Infrastructure
Elective-V Engineering
84 Finite Element Methods
g5 Design and Drawing of lrrigation
ol Structures
86 Pre-Engineered Buildings
87 Professional Urban Transportation Planning
28 BTECH-CE R17 Elestive-VI Soil Dy_namics and Machine
Foundations
Environmental Impact
89
N o Assessment
90 Professional Switch Gear and Protection
91 | BTECH-EEE R17 ETeEfiS\lfg?]a Computer Networks
92 Pulse and Integrated Circuits
93 Data Structures
= Optional Elective - |- icenatronics "
BTECH-EEE R17 P Object Oriented Programming
95 111
Through Java
96 - Control System Design
Optional Elective - Students shall opt from the list of
97 | BTECH-EEE R17 P MOOCs given by the
IV (MOOCs)
Department)
98 Profassisnal Digital Signal Processing
99 | BTECH-EEE R17 Ftectii;’_” " Embedded System Design
100 B Principles of VLSI Design
101 DSP Processors and Architecture
102 BTECH-EEE R17 Optional Elective - | Data Base Man'agement Systems
103 ¥  Nano Electronics
104 Solar and Wind Energy Systems
Obtional Blsctive - Students shall opt from the list of
105 | BTECH-EEE R17 P MOOCs given by the
VI (MOOCs) ;
Department) |
106 Big Data Analytics
107 Professional CMOS Digital IC Design
fis || ores-uEn s Elective-111 Power Semiconductor Drives
Flexible AC Transmission
109 #
Systems
110 Cyber Security
111 ; Professional Digital Image Processing
12 SlEAEER el Elective-1V Power System Operation &
|Control
113 High Voltage Engineering
114 |Analog and DigitalCommunication
115 | BTECH-EEE R17 Optional Elective - ln-troductlcfn to Python
Vil | Programming
116 Integration of Renewable Energy

| Sources




Optional Elective -

Students shall opt from the list of

117 | BTECH-EEE R17 VIIT (MOOCs) MOOC:s given by the
B — Department)
118 Electrical Distribution System
119 Professional Attificial Intelligence Techniques
g | DIECH-BEE i Elective-V Advanced Control Systems
121 Energy Audit, Conservation and
- . - Management ‘
122 Professional Special Electrical Machines
123 | BTECH-EEE R17 l;lecii:e?\’al Digital Control Systems
124 Utilization of Electrical Energy
125 - B HVDC Transmission Systems
Non Conventional Sources of
126
Professional Eneegy
127 | BTECH-ME R17 . Mechanical Vibrations
Elective-1 . -
Mechanics of Composite
128 :
Materials
129 Data Structures
130 BTECH-ME R17 Optional Elective - | Computer (-]raphgcs .
131 11 Fuzzy Logic Systems
132 Micro Processors and Interfacing |
. Students shall opt from the list of
133 | BTECH-ME R17 ¥ MOOCs given by the
IV (MOOCs)
o Department) :
Principles of Finite Element
134 Professional Method
i35 | BIECH:ME Ly Elective-II Robotics
136 ~ Automobile Engineering
137 - - | Database Management Systems
Object Oriented Programming
La Optional Elective - | through Java
g | PrEWH-ME RL7 v ME2549 ii) Mechatronics
EC2512iii) Embedded System
140 ’
N | | Design
Ontional Elective - Students shall opt from the list of
141 | BTECH-ME R17 P MOOCs given by the |
VI (MOOCs)
= S Department)
142 Optimization Techniques
" Refrigeration and Air
'3 | BTECH-ME R17 Professional | ¢ ditioning
Elective-111 ; —
Unconventional Machining
144
Process
145 N Tribology
146 ! Total Quality Management
147 | BTECH-ME R17 rofessional " Computational Fluid Dynamics
148 Condition Monitoring
149 Design of Transmission Elements




150 ; : Big Data Analytics
BTECH-ME R17 Opromt. HIBMI0E.~ Computer Organization and
151 Vil :
Architecture
152 | Cryogenics
Osthisnnl Blenitins Students shall opt from the list of
153 | BTECH-ME R17 3 MOOCs given by the |
VIIT (MOOCs) D
epartment)
Design for Manufacturing and
12 Professional Assembly
755 | DHEKHRME RI7 Elective-V Produstion Planning and Contol
156 Power Plant Engineering
157 Theory of Elasticity
158 : | Rapid Prototyping
159 | BTECH-ME R17 Profe_ssnonal Gas Dynamics and Jet Propulsion
Elective-VI S :
160 Automation in Manufacturing
161 Non Destructive Techniques
162 CAD for VLSI
163 BTECH-ECE R17 Profes'mona] Computer Organmatlon_ .
164 Elective-1 Computer and Communication
| Networks
165 Biomedical Engineering
166 | BTECH-ECE Optional Elective - | o2 Warehousing and Data
R17 I Mining
167 | BTECH-ECE Mechatronics
168 | BTECH-ECE Introduction to MEMS
T Wy —_— Students shall opt from the list of
169 | BTECH-ECE R17 P MOOCs given by the *
IV (MOOCs)
Department)
170 PRl Analog IC Design
171 | BTECH-ECE R17 o Nano Electronics
Elective-II e
172 Smart Antennas
173 Coding Theory
174 : A Big Data Analytics
175 | BTECH-ECE R17 Optional Blective - 1"Cognitive Radio Networks
Cryptography and Network
176 ;
Security
Ontional Elective - Students shall opt from the list of
177 | BTECH-ECE R17 P MOOCs given by the
VI (MOOCs) \
Department)
178 Mixed Signal IC Design
179 | BTECH-ECE R17 Profe§51onal Cellular gnd-Moblle
Elective-III Communications
180 Digital TV Engineering
181 n__ - DSP Processors and Architectures
182 Professional | System on Chip Design
183 | BTECH-ECE R17 . Wireless Sensor Networks
Elective-1V : =
184 Satellite Communication
185 Digital Image Processing




186 Optional Elective - | Digital Control Systems
[ | ek RI7 Vil Artificial Intelligence
188 ool w | Transform Techniques
Onptional Elective - Students shall opt from the list of
189 | BTECH-ECE R17 P MOOCs given by the
VII (MOOCs)
- Department)
190 — Low Power VLSI Circuits
191 | BTECH-ECE R17 ope—. Real Time Operating Systems
Elective-V :
192 Speech Processing
193 i Adaptive Signal Processing
194 Profissianal ASIC Design
195 | BTECH-ECE R17 Electiven] | Ebedded C
196 RADAR Engineering
197 Multi Rate Signal Processing
198 C#.NET
199 Professional Advanced Data Structures
200 RIECH-S5E Bty Elective-1 Software Testing Methodologies
Principles of Programming
201
Languages
202 Optional Elective - | Human Computer Interaction
T RI1% i Digital Signal Processing
204 - . Control Systems
Ontional Elective - Students shall opt from the list of
205 | BTECH-CSE R17 o MOOCs given by the |
[V (MOOCs) :
Department)
206 prafossional Artificial Intelligence
207 | BTECH-CSE R17 o Scripting Languages
Elective-II : :
208 Microprocessors and Interfacing
209 _ Software Project Management
210 a Optional Elective - | Graph Theory
T i RI7 \% Embedded System Design
212 Digital Control Systems
Ostiohal Blective = Students shall opt from the list of
213 | BTECH-CSE R17 F MOOCs given by the
VI (MOOCs)
- | Department)
214 Machine Learning
215 _ Professional Internet of Things
T Ri17 Elective-111 NoSQL Databases
Software Requirements
217 5 i -
Engineering and Estimation
218 el Mobile Computing
219 | BTECH-CSE R17 S s Image Processing
220 Information Retrieval Systems
221 . . Optimization Techniques
222 | BTECH-CSE R17 Op“““ai,ﬁ[ec“"" " | Network Programming
223 | BTECH-CSE R17 Op“““a"v,ﬁlec“"’e " | Systems Software




Optional Elective -

224 | BTECH-CSE R17 Vil Robotics
Gl Blsetive - Students shall opt from the list of
225 | BTECH-CSE R17 P : MOOCs given by the
VI (MOOCs)
Department)
226 Web Mining
227 Professional . Cloud Computing
998 BIECH-LSE BT Elective-V Agile Software Development
Process
229 Blockchain Technologies
230 Professional Distributed Systems
231 | BTECH-CSE R17 iy Social Networks
232 Web Services
233 Deep Learning
234 Professional Artificial Intelligence ¥
235 | BTECH-IT R17 S Embedded System Design
Elective-1 .
236 Computer Graphics
237 B Advanced Data Structures
; : Object Oriented Programming
238 | BTECH-IT R17 Opt"’“a[ll?lec“"e " | through C++
239 Data Communication
240 Building Information Modelling
Optional Elective - Students shall opt from the list of
241 | BTECH-IT R17 P MOOCs given by the
IV (MOOCs)
Department)
242 Soft Computing Techniques
243 BTECH-IT R17 Profes'szonal Real Time Sys_tems
244 Elective-II Image Processing
Agile Software Development
245
Process
246 OstisHal Blsstive - Secure Web Technologies
BTECH-IT R17 P S Management Information
247 v .
Systems
248 Robotics
Oistisinal Blowtive- Students shall opt from the list of
249 | BTECH-IT R17 P MOOCs given by the
VI (MOOCs)
o " | Department)
3 Machine Learning and Pattern
e Professional Recognition
251 BLECHT Rl Elective-III " Distributed Operating Systems
252 Human Computer Interaction
253 Software Testing Methodologies
254 Business Intelligence
255 Professional Mobile Computing
U e i Elective-1V | Multimedia Tools
257 Cryptography and Network

Security




258 BTECH-IT R17 Optional Elective - Soci'al Networks .
259 Vil Assistive Technologies
260 B Renewable Energy Sources
: . Students shall opt from the list of
261 | BTECH-IT R17 Oftondl Blective - | moocsgiven bF;z the
VI (MOOCs)
Department)
262 ; Steganography and Biometrics
263 | BTECH-IT R17 iotessional | Parallel Computing
264 Virtual and Augmented Reality
265 B B ~ E-Commerce
266 Profassianal Internet of Things
267 | BTECH-IT R17 Elective-V]  Cloud Computing |
268 Block chain Technologies
269 Design Patterns
; Computational Methods in
270 | M. Tech-SE R20 Professional | Structural Engineering
271 Advanced R.C. Design "
272 Experimental Stress Analysis
273 Theory of Plates and Shells
274 | M. Tech-SE R20 Professional Advancements in Concrete
Elective-l11 | Technology
Design of Pre-stressed Concrete
275
Structures
; Advanced Design of Steel
276 | M. Tech-SE R20 Professional | Siructures
277 Stability of Structures
278 Design of High-rise Structures
279 Professional  Design of Bridge Structures
M. Tech-SE R20 i Repairs and Retrofitting of
280 Elective-1V
Structures
281 Ground Improvement Methods
- Earthquake Resistant Design of
= M. Tech-SE R20 PEF?:;S::_[?[ Structqures v
283 Design of Sub-structures
284 MOOCs
285 Sustainable Development
984 ::’: "Iec:-ls;gED Energy Audit, Conservation &
e R20 Open Elective | Management
287 | M. Tech-MD Rapid Prototyping
288 | M. Tech- Automotive Electronics
289 | VLSI&ED Soft Computing Techniques
290 _Modei‘n Control Theory
291 R20 Profcs:v.iona[ Power Quality and Custom Power
M. Tech-PEED Elective-1 | Devices a
Programmable Logic Controllers
292 —
- and Applications
293 R20 Professional Artificial Intelligence Techniques
294 M. TCCh'P_EED Elective-11 Renewable Energy Tec‘ﬂnoloqgies



Flexible AC Transmission

295
Systems :
; Control and Integration of
o5 M. Tech-PEED R20 Ig[(; ii?iz?ﬂl Renewable Energy Systems
297 Hybrid Electric Vehicles
298 _ i ) Advanced Digital Control Systems
299 Professional Advanced Digital Signal Processing
300 M TE-EEED KD Elective-1V | Applications of Power Converters
301 Microcontrollers
" Digital Signal Processin
392 | M. Tech-PEED R20 Frofessional | Controlled Drives :
303 Smart Grid Technologies
304 MOOCs
. Analysis and Synthesis of
405 M. Tech-MD R20 Pgiiiis\ﬁr_l[a ] Mechanisms
306 Advanced Materials
307 Industrial Robotics
308 Profaesisial | Gear Engineering
M. Tech-MD R20 5 Advanced Optimization
309 Elective-II :
Techniques
310 . Rotor Dynamics
i Design for Manufacturing and
31T | M. Tech-MD R20 hrofessional | Assembly
312 Mechatronics
313 Vehicle Dynamics
; Signal Analysis and Condition
319 | M. Tech-MD R20 rofessional | Monitoring
315 _ Fracture Mechanics
316 Experimental Stress Analysis
317 Professional Tribology ' :
T a0 BlectiveV. | Composis Masrals
319 MOOCs
320 Testing and Testability of VLSI
M. Tech- R20 Professional Circuits
321 | VLSI&ED Elective-1 Advanced Digital Design
322 Digital Signal and Image
Processing
223 M. Tech- R20 Frafsiona) \;"Ls?flrnfl[%:fi] !r: with B
324 | VLSI&ED Elective-1I [ .
325 Parallel Processing
326 | M. Tech- Professional | Advances in VLSI Design
327 | VLSI&ED R20 Elective-I1I | Embedded Computer Architecture
328 System on Chip Design
329 VLSI Interconnects
330 M. Tech- R20 Professional Communication Buses and
VLSI&ED Elective-1V Interfaces
331 Advanced Digital Signal

Processing




332 Professional Lower Power VLSI Design
313 M. Tech- R20 Elective-V Network Security and
VLSI&ED Cryptography

334 MOOCs 4

335 Professional Digital Image Processing

336 b Tech-AlEML, i Elective-I |__Ad hoc and Sensor Networks

337 _ Intelligent Systems

338 Professional _Internet of Things

- 2 .

339 M. Tech-AlSMIL. g Elective-I1 Pr inciples of Computer Security

340 Distributed Systems

341 . Professional Internet of Things

+h- 2

3ap | M TesteAlahlL. R0 Elective-I11 Principles of Computer Security

343 Distributed Systems

344 Professional Cloud Computing

= 2

345 M. TechAlaML. s Elective-IV | Quantum Computing

346 Digital Forensics "

347 ! Professional Deep Learning

g | oAl - Elective-V | Recommender Systems

349 _ MOOCs-1 (NPTEL/SWAYAM)

350 | M. Tech-AI&ML R20 ~ Open Elective Soft Computing Techniques

351 | M. Tech-Al&ML  R20 Open Elective MOOCs-2 (NPTEL/SWAY AM)-
Advertlsmg & Brand

352 | MBA Management

353 | MBA Consumer Behavior
Security Analysis & Portfolio

i e Management
International Financial

O | Management

356 Human Resource Analytics

Elective Industrial Relations and

337 | MRA R20 Labor Laws

358 | MBA Marketing of Services |

359 | MBA | Sales & Distribution Management

360 | MBA | Financial Derivatives

361 | MBA | Financial Institutions and Services

362 | MBA Compensation Management
Management of Change and

36 MBf Development
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Open Elective - I

ELEMENTS OF CIVIL ENGINEERING
Il Year — Il Semester

Lecture :3 Internal Marks  : 30

Credits : 3 External Marks : 70
Course Objectives

* To introduce basics of Civil Engineering concepts in the fields of surveying,
building materials, water resources, Water Supply, Sanitary, Electrical Works
in Building and Highway Engineering.

Course Outcomes
Upon successful completion of the course, the students will be able to
* familiarize with basics of civil engineering.
* carryout various civil engineering survey works.
* identify the various properties of building materials and various types of buildings.
* get acquainted with fundamentals of Water Resources, Water Supply,
Sanitary and Electrical Works in Building.
* enumerate the fundamental concepts highway engineering.
Course Content
UNIT - I: Introduction
Introduction of Civil Engineering, Scope of Civil Engineering, Role of Civil Engineer
in Society. Impact of infrastructural development on economy of country.
UNIT - II: Surveying and Leveling

Introduction: Definition of Surveying, Fundamental principles of surveying,
Classification of surveying.

Linear Measurement: Methods, Instruments used in chain surveying, Selection
of stations, Chaining and Ranging

Angular Measurement: Instruments used, Types of compass, Types of meridians
and bearings, Measurement of bearings, computation of angles. Compass traversing
local attraction.

Leveling: Objectives and applications-terminology-Instruments,component parts
of dumpy level, Types of leveling, levelling staff.
UNIT - lll: Building Materials and Construction

Materials: Introduction to construction materials - Stones, Bricks, Lime, Cement,
Timber, Sand, Aggregates, Mortar, Concrete and bitumen.

Construction: Classification of buildings, Building components and their functions.
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UNIT - IV: Water Resources, Water Supply, Sanitary and Electrical Works
in Building
Hydrologic cycle, water use and its conservation, Introduction to dams, barrages
and check dams.
Introduction, water supply system, water supply layout of a building, housedrainage,
traps, electrical works in building.
UNIT - V: Transportation Engineering
classification of roads, Introduction of flexible and rigid pavements, Introduction to
road traffic and traffic control mechanism.
Text Books
1. Elements of Civil Engineering, Mimi Das Saikia, Bhargab Mohan Dasand
Madan Mohan Das Publisher: PHI Learning Private Limited New Delhi.
2. Basic Civil Engineering, Dr. B.C Punmia,Ashok.K. Jain and Arun K. Jain:
Laxmi Publications,Delhi.
3. Surveying Vol. |, Dr. B. C. Punmia, Ashokkumar Jain, ArunkumarJain, 17t
Edition Publisher: Laxmi Publications ,Delhi.
Reference Books
1. Surveying and Leveling, R. Subramanian, Publisher: Oxford University.

2. Building drawing, M.G.Shah, C.M.Kale and S.Y.Patki Publisher: TataMcGraw
Hill.

* * *
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Open Elective - 1

ENVIRONMENTAL LAWS AND POLICIES
Il Year — Il Semester

Lecture :3 Internal Marks : 30

Credits :3 External Marks : 70
Course Objectives

* To equip the students to have a basic awareness on environmental and
socioeconomic Factors.

* Toimpart the knowledge of environmental pollution problem.
* To elucidate the rules and regulations of patents and trade laws.
Course Outcomes

Upon successful completion of the course, the students will be able to
* comprehend different moral perspectives and one’s own Ethical standards.
* understand the concept of safety and risk.
 explain different initiatives to protect nature.
* identify the role of Environmental Engineering.
* understand different types of infringement of Intellectual Property Rights.
Course Content

UNIT - I: Introduction

Introduction to trade and environment - International environmental laws, Right to
Environment as Human Right, International Humanitarian Law and Environment,
Environment and conflicts management, Famous international protocols like Kyoto.

UNIT - lI: Environmental Laws

Overview of environment, Nature and eco system, Concept of laws and policies,
Origin of environmental law, Introduction to environmental laws and policies,
Environment and Governance, Sustainable development and environment,
Understanding climate change, Carbon crediting, Carbon foot print etc.

UNIT - lll: Air and Noise Pollution Control Laws

Air pollutants, Sources, classification, Combustion, Processes and pollutant
emission, Effects on Health, vegetation, materials and atmosphere, Reactions of
pollutants in the atmosphere and their effects-Smoke, Smog and ozone layer
disturbance, Greenhouse effect. Air sampling and pollution measurement methods,
Principles and instruments, Overview of air pollution control laws and their mitigation
measures. Sound power, Sound intensity and sound pressure levels; Plane, Point
and line sources, Multiple sources; Outdoor and indoor noise propagation;
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Psychoacoustics and noise criteria, Effects of noise on health; Special noise
environments: Infrasound, Ultrasound, Impulsive sound and sonic boom: Noise
standards and limit values; Noise instrumentation and monitoring procedure, Noise
control methods.

UNIT - IV: Water Quality Laws

Introduction to water quality laws development, calibration and verification cost:
benefit analysis using models, Laws for estuary and lakes, Waste water treatment
legislation; Introduction to water quality management systems and procedures,
Consequence Analysis; Socioeconomic aspects, Measures of effectiveness of
pollution control activities.

UNIT - V: Environmental Impact Assessment and Life Cycle Analyses

Evolution of EIA: Concepts of EIA methodologies, Screening and scoping; Rapid
EIA and comprehensive EIA; General framework for environmental impact
assessment, Characterization and site assessment. Environmental Risk Analysis,
Definition of risk, Matrix method - Checklist method, Fault tree analysis,
Environmental Audit: Cost Benefit Analysis; Life Cycle Assessment; Resource
balance, Energy balance & management review; Operational control; Case studies
on EIA.

Text Books
1. Kuehn, T.H., Ramsey, J.W. and Threlkeld, J.L., Thermal Environmental
Engineering, 3rd Edition, Prentice Hall, 1998.
2. ATextbook of Environmental Chemistry, by O. D. Tyagi and M. Mehra
3. Brito, Ciampi, Vasconcelos, Amarol, Barros (2013) Engineering impacting
Social, economical and Working Environment, 120th ASEE Annual Conference
and Exposition.
Reference Books

1. Larry W. Canter, “Environmental Impact Assessment”, 1st edition, McGraw-
Hill (international edition).

2. David P. Lawrence, “Environmental Impact Assessment - Practical Solutions
to Recurrent Problems”, 1st Edition, Wiley-Interscience.

3. Advanced Air and Noise Pollution Control, Lawrence K. Wang, Norman C.
Pereira, Yung-Tss Hung, 2005 Edition, Humana Press.

4. Municipal Solid Waste Management, P. Jayarami Reddy, 1st Edition, B.S.
Publications.
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Open Elective - 1
ELECTRICAL MATERIALS

Il Year — Il Semester
Lecture :3 Internal Marks : 30
Credits :3 External Marks : 70
Course Objectives
e Tointroduce the concepts of dielectric and ferro-magnetic materials.

e Toimpart knowledge on semiconductor materials, materials used in batteries
and solar cells.

« To familiarize the materials required for specific electrical applications.

Course Outcomes
Upon successful completion of the course, the students will be able to
e describe the properties of liquid, gaseous and solid dielectric materials used
in electrical applications.
e analyze the properties of Ferro electric, Peizo electric and Pyro electric
materials.
e classify different magnetic materials and examine the effects of aging and
impurities on magnets.
e elucidate various semiconductor materials and their applications in integrated
circuit.
e choose appropriate material for a given electical and special purpose
application.

Course Content
UNIT - I: Dielectic Materials

Dielectric as Electric Field Medium, leakage currents, dielectric loss, dielectric
strength, breakdown voltage, breakdown in solid dielectrics, flashover, liquid
dielectrics, electric conductivity in solid, liquid and gaseous dielectrics.

UNIT - II: Ferromagnetic Materials

Properties of ferromagnetic materials in static fields, spontaneous, polarization,
curie point, anti-ferromagnetic materials, piezoelectric materials, pyroelectric
materials, applications of Ferro-electric materials.

UNIT - lll: Magnetic Materials

Classification of magnetic materials, spontaneous magnetization in ferromagnetic
materials, Magnetostriction, magnetically soft and hard materials, ageing of
magnets, Superconductivity and its origin, Zero resistance and Meissner Effect.

Civil Engineering 202



UNIT - IV: Semiconductor Materials

Properties of semiconductors, Classification of Semiconductors, Silicon wafers - Wafer
manufacturing process, Resistor, Fabrication processes of MOSFET on IC.
UNIT - V: Materials for Electrical Applications
Materials used for Resistors, rheostats, heaters, stranded conductors, fuses,
electric contact materials, Solid Liquid and Gaseous insulating materials. Effect
of moisture on insulation, Testing of Transformer oil as per ISl standards -
Galvanization methods, Materials for battery and solar cells.
Text Books
1. R K Rajput: A course in Electrical Engineering Materials, Laxmi Publications.
2009.
2. David Linden, Thomas B. Reddy “The Handbook of Batteries” McGraw-Hill
Hand Books 2010.

3 T K BasaK: A course in Electrical Engineering Materials:, New Age Science
Publications 2009.

Reference Books
1. TTTI Madras: Electrical Engineering Materials
o> Adrianus J.Dekker: Electrical Engineering Materials , THM Publication

* * *
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Open Elective - 1
CONTROL SYSTEMS ENGINEERING

[l Year — |l Semester
Lecture :3 Internal Marks . 30
Credits :3 External Marks : 70

Course Objectives
« To equip the students with the basic concepts of control systems by
developing mathematical models for physical systems.
e To familiarize with the time domain behavior of linear control systems.
« Toimpart knowledge on analytical methods to quantify stability of linear
control systems.
e To introduce the state space analysis to continues time systems.

Course Outcomes
Upon successful completion of the course, the students will be able to
« apply the basic concepts and properties of feedback control systems for
mathematical modeling of physical systems.
« explore the transfer function analysis using singal flow graph representation
of control systems.
« employ the time domain analysis to quantify the performance of linear control
systems and specify suitable controllers.
e perform frequency domain analysis of control systems required for stability
analysis.
e use the concept of state variable theory to determine the dynamic behavior of
linear control systems.

Course Content
UNIT - I: Introduction

Concepts of Control Systems- Open loop and closed loop control systems and
their differences- Different examples of control systems- Classification of control
systems, Feed-Back characteristics, Effects of feedback. Mathematical models
— Differential equations, Impulse Response and transfer function for physical
systems.

UNIT - lI: Control Systems Components

Transfer Function of DC Servo motor - AC Servo motor -, Block diagram
representation of systems considering -Block diagram algebra — Representation
by signal flow graphs - Reduction is using Mason'’s gain formula.
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UNIT - lll: Time Response Analysis

Standard test signals - Time response of first order systems — Characteristic
equation of feedback control systems, Transient response of second order systems
- Time domain specifications — Steady state response - Steady state errors and
error constants.

UNIT - IV: Stability Analysis in S-Domain
The Concept of Stability — Routh’s Stability Criterion — Qualitative Stability and
Conditional Stability —Limitations of Routh’s Stability.

Root Locus Technique: The root locus concept - construction of root loci —
simple problems.
UNIT - V: State Space Analysis of Continuous Systems
Concept of state, state variables and state model, derivation of state models from
physical systems, solving the Time invariant state equations- State Transition
Matrix and its Properties, concept of controllability and observability.
Text Books

1. Control Systems Engineering — by |. J. Nagrath and M. Gopal, New Age

International Limited Publishers, 6" edition, 2017.
2 Automatic control system — B.C.Kuo , john wiley and son’s 8th edition, 2003.

Reference Books

1. Modern control engineering — K.Ogata , prentice Hall of India Pvt. Lid., 5*
Edition, 2015.

2. Control system — N.K.Sinha, New Age International (p) Limited Publishers,
3rd Edition, 1998.

3. Control system engineering — Norman S-Nice, Willey Studio Edition, 4th
Edition. Feed back and control system — Joseph J Distefa.

4. Modern control systems - Richard C. Dorf and Robert H. Bishop, Pearson
Prentice Hall Publications, 12" Edition, 2010.

* * *
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Open Elective - 1
AUTOMOTIVE ENGINEERING
Il Year — || Semester
Lecture :3 Internal Marks : 30

Credits :3 External Marks : 70

Course Objectives
« Tointroduce various components and sub systems of an automobile.

e Toimpart knowledge on various safety systems of an automobile and emission
norms.

Course Outcomes

Upon successful completion of the course, the students will be able to
e outline the various components and sub systems of an automobile.
« specify different safety norms for the operation of an automobile.

Course Content
UNIT - I:
Introduction: classification of automobiles, components of four wheeler automobile-

chassis, body, power unit, power transmission- front wheel drive, rear wheel drive,
four-wheel drive.

Fuel supply systems: Simple fuel supply system in petrol and diesel engines.
working of simple carburettor, direct fuel injection system in diesel engine.
UNIT - II:

Lubricating System: Functions & properties of lubricants, methods of lubrication
splash, pressure, dry sump and wet sump lubrication.

Cooling System: Necessity, methods of cooling - air cooling & water cooling,
components of water cooling, radiator, thermostat.

UNIT - lll:

Ignition System: Functions, requirements, types of an ignition system, battery
ignition system - components, Magneto ignition system, electronic ignition system.
Transmission system: Types and functions of the clutches- single plate clutch,
multi plate clutch, centrifugal and semi centrifugal clutch, types of gear boxes-
Sliding mesh, Constant mesh, Synchromesh, propeller shaft, universal joint and
differential.

UNIT - IV:

Suspension System: Objectives of suspension system, front suspension
systemrigid axle suspension system, independent suspension system, rear axle
suspension, torsion bar, shock absorber.
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Braking System: Mechanical brakes, hydraulic brakes-master cylinder, wheel
cylinder, tandem master cylinder, brake fluid, air brakes and vacuum brakes.

UNIT - V:

Emissions from Automobile: Emission norms - Bharat stage and Euro norms.
engine emissions - exhaust and non-exhaust.

Safety Systems: seat belt, air bags, bumper, antilock brake system (ABS), wind
shield, suspension sensor, traction control, central locking, electric windows,
speed control.

Text Books
1. Kirpal Singh, “Automobile Engineering Vol-1 & vol-27, Standard Publishers
Distributors, 14 " edition, 2017 .
o William H Crouse & Donald LAnglin, Automotive Mechanics, Tata Mc Graw
Hill Publications, 10" edition, 2017.

Reference Books
1. R.B Gupta , Automobile Engineering, Satya Prakashan Publications, 6"
edition,2016.
o> Newton steeds & Garrett, “The Motor vehicle”, Society of Automotive
Engineers, 13" edition,2001.
3. G.B.S. Narang, “Automobile Engineering”, Khanna Publishers, 5" edition,
1995.

* * *
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Open Elective - 1

ELEMENTS OF MECHANICAL TRANSMISSION
Il Year — |l Semester

Lecture :3 Internal Marks : 30
Credits :3 External Marks : 70
Course Objectives

e To familiarize with the principles of mechanical power transmission elements.
Course Outcomes
Upon successful completion of the course, the students will be able to
e choose suitable shaft couplings for a given application.
e propose suitable transmission element for a given application.
« identify suitable power screw for motion transmission.
Course Content
UNIT - I: Shaft Couplings
Shaft couplings: Rigid couplings — muff, split muff and flange couplings, flexible
coupling-modified flange coupling.
UNIT - lI: Belt Drives
Flat Belts: Introduction, selection of a belt drive, types of belt drives, length of
belts, materials, belt joints, types of flat belt drives, power transmitted.
UNIT - lll: V-Belt, Rope Drives & Chain Drives

V-belts: Introduction, Types of V-belts, ratio of driving tensions for V-belt, power
transmitted.

Rope Drives: Introduction, classification of rope drives, power transmitted.
Chain drives: Introduction, chain drives, polygonal effect, selection of roller chains,
length of chain.

UNIT - IV: Power Screws

Forms of threads, multi-start threads, right hand and left hand threads, nut,
compound screw, differential screw.

UNIT - V: Gears and Gear Trains

Types, terminology, materials, law of gearing, velocity of sliding, forms of teeth,
path of contact, arc of contact, interference, gear Trains - types, differential of an
automobile.
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Text Books
1. Bhandari, “Design of Machine Elements”, Tata McGraw Hill book Co.,5™

Edition, 2020.
o P.C. Sharma & D.K. Agarwal, “Machine Design”, S.K.Kataria & Sons ,13"
Edition, 2018.

Reference Books
1. Sharma & Purohit, “Design of Machine Elements”, PHI, 10" Edition,2011.

2. Kannaiah, “Design of Machine Elements”, Scitech Publications, 2" Edition,
2015.
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Open Elective - 1

INTRODUCTION TO EMBEDDED SYSTEMS
Il Year — Il Semester
Lecture :3 Internal Marks : 130

Credits :3 External Marks : 70

Course Objectives
e Tointroduce the classification, characteristics, applications of embedded
systems.
e To provide clear understanding about the role of firmware in correlation with
hardware systems.
e To familiarize with the architecture of 8051 microcontroller.

Course Outcomes
Upon successful completion of the course, the students will be able to

 compare embedded and general computing systems.

e select the processors for an embedded system application.

e understand the architecture and instruction set of 8051 microcontroller.

e program the timers/counters and serial communication components of 8051

microcontroller.

Course Content
UNIT - I: Introduction to Embedded Systems
Definition of Embedded System, Embedded Systems Vs General Computing
Systems, History of Embedded Systems, Classification, Major Application Areas,
Purpose of Embedded Systems, Characteristics and Quality Attributes of
Embedded Systems.
UNIT - II: Typical Embedded System: Core of the Embedded System
Elements of Embedded Systems, General Purpose and Domain Specific
Processors, ASICs, PLDs, Commercial Off-The-Shelf Components (COTS),
Memory: ROM, RAM, Memory according to the type of Interface, Memory
Shadowing, Memory selection for Embedded Systems, Sensors and Actuators,
Communication Interface: Onboard and External Communication Interfaces.
UNIT - lll: Embedded Firmware
Reset Circuit, Brown-out Protection Circuit, Oscillator Unit, Real Time Clock,
Watchdog Timer, Embedded Firmware Design Approaches and Development
Languages.
UNIT - IV: Introduction to 8051 Microcontroller
Overview of 8051 microcontroller, Architecture, I/O Ports, Memory organization,
Addressing modes and Instruction set of 8051, Simple programs.
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UNIT - V: 8051 Real Time control

Interrupts- 8051 Interrupts, Interrupt Vector table of 8051, IE Register, IP
register;Timers and Counters-Timer 0, Timer 1, TMOD Registers, TCON
Register,Mode1 Programming; Serial Port- SBUF, SCON Registers, Doubling baud
rate using PCON register, program for serial data transmission.

Text Books

1. K.V Shibu, “Introduction to Embedded System”, TMH Education private
limited, 2009.

5 Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinlay, “The
8051 Microcontrollers and Embedded Systems”, 2™ Edition, Pearson
Education.

Reference Books

1. Kenneth. J. Ayala, Dhananjay V. Gadre, “The 8051 Microcontroller &
Embedded Systems Using Assembly and C”, 1¢ edition, Cengage learning,
2010.

2. Rajkamal,” Embedded Systems” 2™ Edition, TMH, 2008.

3. Frank Vahid, Tony Givargis, “Embedded System Design”, 2nd Edition, John
Wiley Publishers.
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Open Elective - 1
FUNDAMENTALS OF COMMUNICATION SYSTEMS

Il Year — || Semester
Lecture :3 Internal Marks s et
Credits :3 External Marks : 70

Course Objectives
« Tointroduce various analog and digital modulation and demodulation
techniques
e To familiarize with various multiplexing schemes and cellular telephone
systems

Course Outcomes

Upon successful completion of the course, the students will be able to
e understand the concepts of basic communication system
 compare different multiplexing techniques.
e differentiate DSB-SC, SSB and frequency modulation schemes.
e distinguish ASK, PSK and FSK modulations.
e know the concepts of the cellular telephone systems

Course Content

UNIT - I: Introduction to Communication Systems

Introduction, Communication Process: Elements of communication system,
Concept of Bandwidth and frequency spectrum, Sources of information:
Classification of signals, Baseband and Band pass signals, Communication
channels, Classification of communication systems.

UNIT - II: Basic Models of Communication

Need of modulation, Different types of modulation systems, Multiplexing, Basic
Models of Communication. Primary Communication Resources, Survey of
communication applications, Analog and digital signals, Conversion of analog
signals to digital signals, electromagnetic spectrum (EM) Spectrum.

UNIT - llI: Linear Modulation

Basics of Amplitude Modulation: Definition and Physical Appearance, Single tone
an AM wave, Frequency Spectrum and Bandwidth of an AM wave, Modulation
Index, Power distribution in an AM wave; Forms of an AM signal (theoretical
concepts): Double Side Band-suppressed Carrier (DSB-SC), Single Side Band
(SSB).
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UNIT - IV: Angle Modulation
Basics of Frequency Modulation: Definition and Physical Appearance, Frequency
Deviation Curve, Equation of FM wave, Frequency Deviation, Modulation Index,
Deviation Ratio; Comparison of FM and AM Signals.
Phase Modulation: Definition and Physical Appearance, Equation of PM wave.
UNIT - V: Digital Transmission
Digital communication system model, advantages and disadvantages of digital
communication, pulse code modulation (PCM), ASK, FSK, PSK, Basics of cellular
telephone systems.
Text Books
1. Wayne Tomasi, “Electronics Communication systems”, Pearson Education,
5th edition, 2004.
2. Dr. Sanjay Sharma, "Communication Systems: Analog and Digital", Katson
Books, 7" Reprint Edition, 2018.
Reference Books
1. Simon Haykin, John Wiley, “Principles of Communication Systems”, 2™
Edition, John Wiley & Sons.
2 V. Chandra Sekar, "Analog Communication”, Oxford University Press, 2010.
3. Dr. Sanjay Sharma, "Digital Communications”, Katson Books.
4. B.P.Lathi, “Modern Analog and Digital Communication”, 3¢ Edition, Oxford
reprint, 2004.
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Open Elective - 1
INFORMATION RETRIEVAL SYSTEMS
Il Year— 1l Semester

Lecture :3 Internal Marks : 30
Credits :3 External Marks : 70
Course Objectives

e To introduce basic concepts in information retrieval.
« To familiarize with applications of information retrieval techniques in the Internet
or Web environment.
Course Outcomes
Upon successful completion of the course, the students will be able to
e identify the basic theories in information retrieval systems.
e use inverted file as an index data structure to retrieve the documents from
the database.
e create signature files for fast retrieval of text data.
e build PAT treesand PAT arrays for the given text document.
e use stemming algorithms to improve the performance of IR systems.

Course Content

UNIT - I: Introduction to Information Storage and Retrieval System
Introduction, Domain Analysis of IR systems and other types of Information
Systems, IR System Evaluation. Introduction to Data Structures and Algorithms
related to Information Retrieval: Basic Concepts, Data structures, Algorithms.
UNIT - lI: Inverted files

Introduction, Structures used in Inverted Files, Building Inverted file using a sorted
array, Modifications to Basic Techniques.

UNIT - lll: Signature Files

Introduction, Concepts of Signature Files, Compression, Vertical Partitioning,
Horizontal Partitioning.

UNIT - IV: New Indices for Text

PAT Trees and PAT Arrays: Introduction, PAT Tree structure, algorithms on the
PAT Trees, Building PAT trees as PATRICA Trees, PAT representation as arrays.
UNIT - V: Stemming Algorithms

Introduction, Types of Stemming Algorithms, Experimental Evaluations of Stem ming
to Compress Inverted Files.
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Text Books

1. Frakes W.B., Ricardo Baeza-Yates, “Information Retrieval Data Structures
and Algorithms”, Prentice Hall, 1992.

2 Ricardo Baeza-Yates, Bertheir Ribeiro-Neto, “Modern Information Retrieval”,
Pearson Education.

3. Robert Korfhage, “Information Storage & Retrieval”, John Wiley & Sons.
Reference Books

1. Kowalski, Gerald, Mark T Maybury, “Information Retrieval Systems-Theory
and Implementation”, Kluwer Academic Press, 1997.

o Information retrieval Algorithms and Heuristics, 2edition, Springer.

* * *
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Open Elective - 1
COMPUTER GRAPHICS
Il Year — Il Semester
Lecture :3 Internal Marks @ 30
Credits : 3 External Marks : 70

Course Objectives

e To emphasize on functionalities of various graphic systems and geometric
transformations

e To familiarize on visible surface detection methods and computer animations .

Course Outcomes
Upon successful completion of the course, the students will be able to
e outline different graphical display devices and drawing algorithms.
« illustrate different 2-D geometrical transformations on graphical objects
e interpret different line and polygon clipping algorithms
e infer different 3- D transformations and viewing functions on objects.
e summarize different surface detection methods and computer animations

Course Content

UNIT - I: Introduction

Introduction: Application of computer graphics, raster scan and random
scanDisplays.

Filled Area Primitives: Points and lines, inside and outside tests, line drawing
algorithms, Scan line polygon fill algorithm.

UNIT - II: 2-D Geometrical Transforms

Translation, scaling, rotation, reflection and shear transformations, matrix
representations and homogeneous coordinates, composite transformations.

UNIT - lll: 2D Viewing

The viewing pipeline, window to view-port coordinate transformation, Cohen-
Sutherland line clipping algorithm, Sutherland — Hodgeman polygon clipping
algorithm.

UNIT - 1V: 3D Geometric Transformations

Translation, rotation, scaling, reflection and shear transformations, composite
transformations, types of projections.
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UNIT - V: Visible Surface Detection Methods and Animation
Classification — types, back-face detection, depth-buffer, BSP tree, area sub-
division method.
Animations: General computer animation, raster animation, key frame systems,
Graphics programming using Open GL.
Text Books
1. Donald Hearn, M. Pauline Baker, “Computer Graphics C version”, 2nde gdition,
Pearson Education.
2. Francis S.Hill, Stephen M. Kelley, “Computer Graphics using Open GL", 34
edition, Pearson Education.

Reference Books
1. Foley, VanDam, Feiner, Hughes, “Computer Graphics Principles and Practice”,
27 edition, Pearson Education.
2. Rajesh K Maurya, “Computer Graphics with Virtual Reality Systems”, Wiley.

* * *
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Open Elective - 1
SYSTEM SOFTWARE

Il Year — 1l Semester
Lecture :3 Internal Marks - 30
Credits :3 External Marks : 70

Course Objectives

e To familiarize with the implementation details of assemblers, loaders, linkers,
and macro processors.

Course Outcomes

Upon successful completion of the course, the students will be able to
« outline the relationship between system software and machine architecture.
« analyze working of assembler for a simplified Instructional computer.
e describe the important features of linkage Editors and Dynamic Linking .
e identify the mostly used macro processors algorithms and data structures.
 compare the functions of Absolute Loader , Bootstrap Loaders.

Course Content

UNIT - I: Introduction

System software and machine architecture, The Simplified Instructional Computer
(SIC), Machine architecture, Data and instruction formats, addressing modes,
instruction sets, 1/0 and programming System.

UNIT - Il: Assemblers

Basic assembler functions, SIC assembler, assembler algorithm and data
structures, machine dependent assembler features.

UNIT - IIl: Implementation of Assemblers

Instruction formats and addressing modes, program relocation, machine
independent assembler features, literals, symbol, defining statements, expressions,
one pass assemblers, multi pass assemblers, implementation example, MASM
assemble.

UNIT - IV: Loaders & Linkers

Basic loader functions, design of an absolute loader, simple bootstrap loader,
machine dependent loader features, relocation, loader options, program linking,
algorithm and data structures for linking loader, linkage editors, dynamic linking,
implementation example.
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UNIT - V: Macro Processors

Basic macro processor functions, macro definition and expansion, macro processor
algorithm and data structures, machine independent macro processor features,
concatenation of macro parameters, generation of unique labels, conditional macro
expansion.

Text Books
1. Leland L. Beck, “System Software — An Introduction to Systems Program-
ming”, 3 edition, Pearson Education Asia, 2000.

Reference Books
1 D. M. Dhamdhere, “Systems Programming and Operating Systems”, 2"
Revised edition, Tata McGraw-Hill, 1999.
2. John J. Donovan “Systems Programming”, Tata McGraw-Hill Edition, 1972.

* * *
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Open Elective - 1

FREE & OPEN SOURCE SOFTWARE

Il Year — 1l Semester
Lecture :3 Internal Marks : 30
Credits :3 External Marks : 70
Course Objectives

 Toimpart the opportunities for open source software in the global market.
e To familiarize with different steps in implementing the open source.

Course Outcomes
Upon successful completion of the course, the students will be able to
e state the need and applications of open source software.
« compare and Contrast between Open source and commercial software
e demonstrate LINUX operating systems concepts.
e create database in MYSQL and perform operations on it.
e design and develop a web application using PHP.

Course Content

UNIT - I: Introduction

Introduction to Open sources, Need of Open Sources, Advantages of Open Sources
and Application of Open Sources.

UNIT - lI: LINUX

LINUX Introduction, General Overview, Kernel Mode and user mode, Process,
Advanced Concepts-Personalities, Cloning, Signals.

UNIT - lll: PHP

PHP- Introduction, Programming in web environment, variables, constants, data
types, operators Statements, Arrays.

UNIT - IV: MySQL

MySQL.: Introduction, Setting up account, Starting, terminating and writing your
own SQL programs, Record selection Technology, Working with strings, Date
and Time, Generating Summary, Working with metadata.

UNIT - V: Advanced PHP

OOP-String Manipulation, PHP and SQL database, PHP Connectivity, Debugging
and error handling.
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Text Books
1. M.N.Rao, “Fundamentals of Open Source Software”, PHI Learning.

2. Steve Suchring,”MySQLBible", John Wiley, 2002
Reference Books
1. Remy Card, Eric Dumas and Frank Mevel, “The Linux Kernel Book”, Wiley
Publications, 2003.
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Open Elective - 1
FUZZY MATHEMATICS

|| Year— |l Semester
Lecture :3 Internal Marks : 30
Credits : 3 External Marks : 70

Course Objectives
 Toimpart the knowledge of fuzzy settheory and its applications in Engineering.
Course Outcomes
Upon successful completion of the course, the students will be able to
e state the need and applications of open source software.
distinguish between crisp set and fuzzy set.
know different operations on fuzzy relations.
use defuzzification methods to crisp sets.
draw inferences using fuzzy logic.
 develop membership value assignments.

Course Content

UNIT - I: Classical Sets And Fuzzy Sets

Classical sets — Operations — Properties. Fuzzy sets — Operations — Properties
— membership functions - Features of the membership function.

UNIT - Il: Fuzzy Relations

Fuzzy Cartesian product and composition - Fuzzy relations - Operations -
Properties of fuzzy relations - Fuzzy tolerance and equivalence relations.
UNIT - llI: Fuzzification And Defuzzification

Fuzzification - defuzzification to crisp set - Defuzzification to scalars (centroid
method, centre of sums method, mean of maxima method).

UNIT - IV: Fuzzy Logic

Classical logic — Fuzz logic — Approximate reasoning [ “if ... then” approach
and “if ... then ....else” approach | — Other forms of the implication operation.
UNIT - V: Development Of Membership Functions

Membership value assignments — Inference — Rank ordering — Neural networks —
Genetic algorithms — Inductive reasoning.

Text Books

1. Timothy J.Ross., Fuzzy Logic with Engineering Applications - Second Edition,
Wiley Publications, 2015, New Delhi.
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2. S.Rajasekaran, G.A.Vijayalakshmi Pai, Neural networks, Fuzzy logic, and
genetic algorithms synthesis and applications-— Prentice-Hall of India private
limited, 2008, New Delhi.

Reference Books

1. H.J. Zimmarman, Fuzzy set theory and its applications, 4" edition — Springer,
2013. New Delhi.

2. S.Nanda and N.R.Das “Fuzzy Mathematical concepts, Narosa Publishing
House, New Delhi.
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Professional Elective - 1
ADVANCED STRENGTH OF MATERIALS

lll Year — | Semester
Lecture : 4 Internal Marks 1 40

Credits :3 External Marks : 60
Course Objectives

* Toimpact the knowledge on classification of cylinders based on their thickness
and familiarize the stresses induced in thin and thick cylinders.

* Toimpart concepts on various theories of failures and unsymmetrical bending
in beams.

* To familiarize with principles of analyzing cables, suspension bridges and
plastic theory

Course Outcomes
Upon successful completion of the course, the students will be able to
* analyze the thin and thick cylinders elastically.
¢ explain the failure theories.
* determine the stresses due to unsymmetrical bending.
* analyze cable and suspension bridge structures.
* analyze portal frames using slope deflection method.

* determine shape factors and plastic moment of resistance for simple beams
and frames

Course Content
UNIT - I: Thin and Thick Cylinders

Thin Cylindrical Shells: Derivation for equations of longitudinal and hoop
stresses - Hoop, Longitudinal and Volumetric strains — changes in diameter and
volume of thin cylinders — efficiency of a joint.

Thick Cylinders: Stresses in thick cylinders and compound cylinders — Lame’s
theory of thick cylinders - Distribution of hoop and radial stresses across thickness
of cylinder — Design of thick cylinders — Initial difference of radii for shrinkage.

UNIT - ll: Theories of Failures

Introduction — Various Theories of failures like Maximum Principal Stress theory —
Maximum Principal Strain theory — Maximum shear stress theory — Maximum
strain energy theory — Maximum shear strain energy theory.
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UNIT - lll: Unsymmetrical Bending

Introduction — Centroidal principal axes of section — Moment of inertia referred to
any set of rectangular axes — Stresses in beams subjected to unsymmetrical
bending — Principal axes — Resolution of bending moment into two rectangular
axes through the centroid — Location of neutral axis .

UNIT - IV: Cables and Suspension Bridges

Introduction to cables, analysis of cables su bjected to concentrated and uniformly
distributed loads, anchor cables, temperature effects, analysis of simple suspension
bridge, three and two hinged stiffening girders.

UNIT - V: Portal Frames- Slope Deflection Method
Introduction, slope-deflection equations and application to rigid plane portal frames
with and without sway subjected to UDL and point loads.

UNIT - VI: Plastic Analysis of Structures

Plastic moment of resistance - Plastic Modulus - Shape factor - Load factor -
Plastic Hinge and mechanism — plastic collapse, lower and upper bound theorems,
analysis of indeterminate beams and single bay single storey portal frames
subjected to point load and UDL.

Text Books
1. Strength of Materials, R.K Bansal, 6" edition 2017, Lakshmi Publications.
2. Analysis of Structures: Theory & Design Vol Il, V N Vazirani ,4" edition —
2009, Vikas Publications.
Reference Books
1. Strength of Materials, Ramamrutham, 6th edition 2017, Dhanapatrai son’s
publications.
2. Structural Analysis-Il, S.S. Bhavikatti, 4th Edition -201 5, Vikas Publications.

3. “Structural Analysis, A Matrix Approach” Pandit .G.S., Gupta .S.P, 2nd Edition,
Tata McGraw-Hill Education, 2010.

* * *
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