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HUMANITIES (EFFECTIVE TECHNICAL COMMUNICATION) 

III SEMESTER  

Lecture:3 Tutorial:0 Internal Marks 30 

Credits:3 External Marks 70 

 
Course Objectives 

 The student will acquire basic proficiency in English including reading and listening 

comprehension, writing and speaking skills. 

UNIT I. Vocabulary Building 

The concept of Word Formation, Root words from foreign languages and their use in 

English, Acquaintance with prefixes and suffixes from foreign languages in English to form 

derivatives, Synonyms, antonyms, and standard abbreviations. 

UNIT II. Writing Skills 

Sentence Structures, use of phrases and clauses in sentences, importance of proper 

punctuation, creating coherence, organizing principles of paragraphs in documents, Techniques for 

writing precisely, Comprehension, Essay writing 

UNIT III. Identifying Common Errors in Writing 

Subject-verb agreement, Noun-pronoun agreement, Misplaced modifiers, Articles, 

Prepositions, Redundancies, Clichés, Creative Writing Skills 

UNIT IV. Oral Communication 

Common Everyday Situations: Conversations and Dialogues, Communication at 

Workplace, Interviews, Formal Presentations 

UNIT V. Life Skills 

Self-assessment and self-esteem, Attitudes, Values and belief, Personal goal setting, career 

planning, Managing Time, Complex problem solving, Creativity 

 
Text Books/Reference Books: 

1. Practical English Usage. Michael Swan. OUP.1995. 

2. Remedial English Grammar. F.T. Wood.Macmillan.2007 

3. On Writing Well. William Zinsser. Harper Resource Book.2001 

4. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press.2006. 

5. Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press.2011. 

6. Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford UniversityPress. 



Department of Civil Engineering 45 

Devineni Venkata Ramana & Dr. Hima Sekhar 

MIC COLLEGE OF TECHNOLOGY 

(Autonomous) 

 

 

 

 
 

NUMERICAL METHODS & PROBABILITY STATISTICS 

III SEMESTER  

Lecture:3 Tutorial:0 Internal Marks : 30 

Credits: 3 External Marks : 70 

Course Objectives 

 To understand the various numerical techniques. 

 To introduce the concepts of probability and statistics. 

 To know the importance of the correlation coefficient & lines of regression 

 To know sampling theory and principles of hypothesis testing. 

UNIT I: 

Numerical Solution of Equations: Solution of Algebraic and transcendental equations: 

Bisection method, Method of false position and Newton-Raphson method (one variable and non-linear 

simultaneous equations). Iterative methods of solution of linear simultaneous equations: Jacobi’s and 
Gauss-Seidel iteration methods. 

UNIT II: 

Numerical Integration & Numerical Solution of ODE: Numerical Integration: Trapezoidal 

rule, Simpson’s 1/3rd and 3/8th rules. Numerical Solution of ODE: Picard’s method, Taylor’s series 
method, Euler’s method, Modified Euler’s method, Runge Kutta method of 4th order. 

UNIT III: 

Continuous Random variable and distributions: Introduction-Continuous Random Variable- 

Distribution function- Expectation-Moment Generating Function-Moments and properties. Continuous 

distribution: Normal distributions, Normal approximation to Binomial distribution. 

UNIT IV: 

Sampling Theory: Introduction - Population and samples- Sampling distribution of means (s 

known)-Central limit theorem- t-distribution- Sampling distribution of means (s unknown)- Sampling 

distribution of variances -𝜒2and F-distributions- Point estimation- Maximum error of estimate - Interval 

estimation. 

UNIT V: 

Tests of Hypothesis: Introduction –Hypothesis-Null and Alternative Hypothesis- Type I and 

Type II errors –Level of significance - One tail and two-tail tests- Tests concerning one mean and 

proportion, two means- Proportions and their differences. 

Text Books: 

1. B. S. GREWAL, Higher Engineering Mathematics, Khanna Publishers, 43rdEdition,2014. 

2. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics for Engineering, 

9thEdition,PHI. 

3. C. S. Desai Finite ElementMethods. 

Reference Books: 

1. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics, Lakshmi 

Publications, 9th Edition,2014. 

2. Jay l.devore, Probability and Statistics for Engineering and the Sciences,8thedition,Cengage. 
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LIFE SCIENCE 

III SEMESTER  

Lecture:2 Tutorial:0 Internal Marks 30 

Credits:2 External Marks 70 

Unit-I: 

Plant Physiology covering, Transpiration; Mineral nutrition; Ecology covering, Ecosystems- 

Components, types, flow of matter and energy in an ecosystem; Community ecology- 

Characteristics, frequency, life forms, and biological spectrum; 
 

Unit-II 

Population Dynamics covering, Population ecology- Population characteristics, ecotypes; 

Population genetics- Concept of gene pool and genetic diversity in populations, polymorphism and 

heterogeneity 
 

Unit-III 

Environmental Management covering, Principles: Perspectives, concerns and management 

strategies; Policies and legal aspects- Environment Protection Acts and modification, International 

Treaties; Environmental Impact Assessment- Case studies (International Airport, thermal power 

plant); 
 

Unit-IV 

Molecular Genetics covering, Structures of DNA and RNA; Concept of Gene, Gene 

regulation, e.g., Operon concept; Biotechnology covering, Basic concepts: Totipotency and Cell 

manipulation; Plant & Animal tissue culture- Methods and uses in agriculture, medicine and health; 

Recombinant DNA Technology- Techniques and applications; 
 

Unit V: 

Biostatistics covering, Introduction to Biostatistics, Terms used, types of data; Measures of 

Central Tendencies- Mean, Median, Mode, Normal and Skewed distributions; Analysis of Data- 

Hypothesis testing and ANNOVA (single factor) 

 
Text/Reference Books: 

1. Biology: A global approach: Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M, 
L.;Wasserman, 

S. A.; Minorsky, P. V.; Jackson, R. B. Pearson Education Ltd 

2. Outlines of Biochemistry, Conn, E.E; Stumpf, P.K; Bruening, G; Doi, R.H. John Wiley 
andSons 

3. Principles of Biochemistry (V Edition), By Nelson, D. L.; and Cox, M. M.W.H. Freeman 

and Company 

4. Molecular Genetics (Second edition), Stent, G. S.; and Calender, R. W.H. Freeman and 

company, Distributed by Satish Kumar Jain for CBSPublisher 

5. Microbiology, Prescott, L.M J.P. Harley and C.A. Klein 1995. 2nd edition Wm, C. Brown z 

Publishers 
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PROFESSIONAL PRACTICE, LAW & ETHICS 

IV SEMESTER 

Lecture: 2 Tutorial: 0 Internal Marks : 30 

Credits: 2  External Marks : 70 

 
Course Objectives: 

 To familiarize the students to what constitutes professional practice, introduction of various 
stakeholders and their respective roles; understanding the fundamental ethics governing the 
profession

 To give a good insight into contracts and contracts management in civil engineering, dispute 
resolution mechanisms; laws governing engagement overlabor

 To give an understanding of Intellectual Property Rights, Patents.
 To make the students understand the types of roles they are expected to play in the society 

as practitioners of the civil engineering profession
 To develop good ideas of the legal and practical aspects of their profession

 
UNIT I 

Professional Ethics –Definition of Ethics, Professional Ethics, Business Ethics, Corporate 

Ethics, Engineering Ethics, Personal Ethics; Code of Ethics as defined in the website of Institution 

of Engineers (India); Profession, Professionalism, Professional Responsibility, Professional Ethics; 

Conflict of Interest, Gift Vs Bribery, Environmental breaches, Negligence, Deficiencies in state-of-

the- art; Vigil Mechanism, Whistleblowing, protected disclosures. 

 
UNIT II: 

General Principles of Contracts Management: Indian Contract Act, 1872 and 

amendments covering General principles of contracting; Contract Formation & Law; Privacy of 

contract; Various types of contract and their features; Valid & Voidable Contracts; Prime and sub-

contracts; Tenders, Request For Proposals, Bids & Proposals; Bid Evaluation; Contract Conditions 

& Specifications;; Differing site conditions; Cost escalation; Delays, Suspensions & Terminations; 

Delay Analysis; Liquidated damages & Penalties; Insurance & Taxation; Wrong practices in 

contracting (Bid shopping, Bid fixing, Cartels); Reverse auction; Case Studies; Public- Private 

Partnerships; International Commercial Terms 

 
UNIT III: 

Arbitration, Conciliation and ADR (Alternative Dispute Resolution) system: 

Arbitration – meaning, scope and types – distinction between laws of 1940 and 1996; UNCITRAL 

model law – Arbitration and expert determination; Extent of judicial intervention; International 

commercial arbitration; Arbitration agreements – essential and kinds, validity, reference and 

interim measures by court; Arbitration tribunal – appointment, challenge, jurisdiction of arbitral 

tribunal, powers, grounds of challenge, procedure and court assistance; Award including Form and 

content, Grounds for setting aside an award, Enforcement, Appeal and Revision; Distinct ion 

between conciliation, negotiation, mediation and arbitration, confidentiality, resort to judicial 

proceedings, costs; Dispute Resolution Boards; Lok adalats 
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UNIT IV: 
Engagement of Labour and Labour & other construction-related Laws: Role of Labour 

in Civil Engineering; Methods of engaging labour- on rolls, labour sub-contract, piece rate work; 

Industrial Disputes Act, 1947; Collective bargaining; Industrial Employment (Standing Orders) 

Act, 1946; Workmen’s Compensation Act, 1923; Building & Other Construction Workers 

(regulation of employment and conditions of service) Act (1996) and Rules (1998); RERA Act 

2017, NBC 2017 

 
UNIT V: 

Law relating to Intellectual property: Introduction – meaning of intellectual property, 

main forms of IP, Copyright, Trademarks, Patents and Designs, Secrets; Law relating to Copyright 

in India including Historical evolution of Copy Rights Act, 1957, Criteria of infringement, Piracy in 

Internet – Remedies and procedures in India; Law relating to Patents under Patents Act, 1970 

including Concept and historical perspective of patents law in India, Patentable inventions with 

special reference to biotechnology products, Duration of patents – law and policy considerations, 

Infringement and related remedies 

 
Text/Reference Books: 

1. B.S. Patil, Legal Aspects of Building and Engineering Contracts,1974. 

2. The National Building Code, BIS,2017 

3. Meena Rao (2006), Fundamental concepts in Law of Contract, 3rd Edn. ProfessionalOffset 

4. Neelima Chandiramani (2000), The Law of Contract: An Outline, 2nd Edn. Avinash 

Publications Mumbai 

5. Dutt (1994), Indian Contract Act, Eastern LawHouse 

6. Anson W.R. (1979), Law of Contract, Oxford UniversityPress 

7. Kwatra G.K. (2005), The Arbitration & Conciliation of Law in India with case law on 

UNCITRAL Model Law on Arbitration, Indian Council ofArbitration 

8. Wadhera (2004), Intellectual Property Rights, Universal Law PublishingCo. 

9. Bare text (2005), Right to Information Act 

10. K.M. Desai(1946), The Industrial Employment (Standing Orders)Act 

11. Rustamji R.F., Introduction to the Law of Industrial Disputes, Asia PublishingHouse 

12. Ethics in Engineering- M.W.Martin& R.Schinzinger,McGraw-Hill 

13. Engineering Ethics, National Institute for Engineering Ethics,USA 

14. Engineering ethics: concepts and cases – C. E. Harris, M.S. Pritchard,M.J.Rabins 
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ENERGY SCIENCE & ENGINEERING 

IV SEMESTER 

Lecture:2 Tutorial:0 Internal Marks 30 

Credits:2 External Marks 70 

Course Objectives: 

 Have basic understanding of the energy sources and scientific concepts/principles behind them. 

 Understand effect of using these sources on the environment and climate 

 Describe the challenges and problems associated with the use of various energy sources, 

including fossil fuels, with regard to future supply and the impact on the environment. 

 List and describe the primary renewable energy resources and technologies. 

 To quantify energy demands and make comparisons among energy uses, resources, and 

technologies. 

 Collect and organize information on renewable energy technologies as a basis for further 

analysis and evaluation. 

 Understand the Engineering involved in projects utilizing these sources. 

 
UNIT -I: 

Introduction to Energy Science: Scientific principles and historical interpretation to place 

energy use in the context of pressing societal, environmental and climate issues; Introduction to 

energy systems and resources; Introduction to Energy, sustainability & the Environment. 

 
UNIT -II: 

Energy Sources: Overview of energy systems, sources, transformations efficiency, and 

storage. Fossil fuels (coal, oil, oil-bearing shale and sands, coal gasification) - past, present & 

future, Remedies & alternatives for fossil fuels - biomass, wind, solar, nuclear, wave, tidal and 

hydrogen; Sustainability and environmental trade-offs of different energy systems; possibilities for 

energy storage or regeneration (Ex. Pumped storage hydro power projects, superconductor-based 

energy storages, high efficiency batteries) 

 
UNIT - III: 

Energy & Environment: Energy efficiency and conservation; introduction to clean energy 

technologies and its importance in sustainable development; Carbon footprint, energy consumption 

and sustainability; introduction to the economics of energy; How the economic system determines 

production and consumption; linkages between economic and environmental outcomes; How future 

energy use can be influenced by economic, environmental, trade, and research policy 

 
UNIT -IV: 

Civil Engineering Projects connected with the Energy Sources: Coal mining 

technologies, Oil exploration offshore platforms, Underground and under-sea oil pipelines, solar 

chimney project, wave energy caissons, coastal installations for tidal power, wind mill towers; 

hydro power stations above-ground and underground along with associated dams, tunnels, 

penstocks, etc.; Nuclear reactor containment buildings and associated buildings, design and 

construction constraints and testing procedures for reactor containment buildings; Spent Nuclear 

fuel storage and disposal systems 
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UNIT -V: 

Engineering for Energy conservation: Concept of Green Building and Green architecture; 

Green building concepts (Green building encompasses everything from the choice of building 

materials to where a building is located, how it is designed and operated); LEED ratings; 

Identification of energy related enterprises that represent the breath of the industry and prioritizing 

these as candidates; Embodied energy analysis and use as a tool for measuring sustainability. 

Energy Audit of Facilities and optimization of energy consumption 

 
Text/Reference Books: 

1. Boyle, Godfrey (2004), Renewable Energy (2nd edition). Oxford University Press 

2. Boyle, Godfrey, Bob Everett, and Janet Ramage (Eds.) (2004), Energy Systems and 

Sustainability: Power for a Sustainable Future. Oxford University Press 

3. Schaeffer, John (2007), Real Goods Solar Living Sourcebook: The Complete Guide to 

Renewable Energy Technologies and Sustainable Living, Gaiam 

4. Jean-Philippe; Zaccour, Georges (Eds.), (2005), Energy and Environment Set: Mathematics of 

Decision Making, Loulou, Richard; Waaub, XVIII, 

5. Ristinen, Robert A. Kraushaar, Jack J. AKraushaar, Jack P. Ristinen, Robert A. (2006) Energy 

and the Environment, 2nd Edition, John Wiley 

6. UNDP (2000), Energy and the Challenge of Sustainability, World Energy assessment 

7. E H Thorndike (1976), Energy & Environment: A Primer for Scientists and Engineers, 

Addison- Wesley Publishing Company 

8. Related papers published in international journals 
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CONCRETE TECHNOLOGY LAB 

IV SEMESTER 

Lecture:0 Practical:3 Internal Marks : 40 

Credits: 1.5 External Marks : 60 

 
Course Objectives 

 To develop the skill of testing the building materials like cement &aggregates. 

 To impart the knowledge on properties of fresh concrete. 

 To familiarize with the strength properties of hardened Concrete. 

 To introduce the concepts of non-destructive testing. 

List of Experiments 

 

I. Tests on Cement 

 Normal Consistency and Fineness of Cement. (IS: 4031-PART 4&1) 

 Initial and Final Setting Times of Cement. (IS: 4031-PART5) 

 Specific Gravity and Soundness of Cement. (IS: 4031-PART 11&3). 

 Compressive Strength of Cement. (IS: 4031-PART6) 

 

II. Tests on Fine Aggregate 

 Specific Gravity and Bulking of Sand (IS: 2386-PART3) 

 Fineness Modulus and Grading of Fine aggregate (IS:383) 

 

III. Tests on Coarse Aggregate 

 Specific Gravity of Coarse aggregate. (IS: 2386-PART3) 

 Fineness Modulus of Coarse aggregate. (IS: 2386-PART1) 

 Flakiness index of coarse aggregate. (IS: 2386-PART1) 

 Elongation index of coarse aggregate. (IS: 2386-PART1) 

 

IV. Tests on Fresh and Hardened Concrete 

 Workability test on concrete by compaction factor, slump and Vee-bee. (IS:1199) 

 Compressive strength, split tensile strength and flexural strength of concrete (IS:516) 

 Non-Destructive testing on concrete by Rebound hammer. (IS: 13311-PART1) 



 
 

 
 
 

 

 

Course Learning Objectives: 

The objective of this course is:  

• To impart to the student knowledge of types of shallow foundations and theories 

required for the determination of their bearing capacity. 

• To enable the student to compute immediate and consolidation settlements of shallow 

foundations. 

• To impart the principles of important field tests such as SPT and Plate bearing test. 

• To enable the student to imbibe the concepts of pile foundations and determine their 

load carrying capacity. 

Course Outcomes: 

Upon the successful completion of this course: 

• The student must be able to understand the various types of shallow foundations and 

decide on their location based on soil characteristics. 

• The student must be able to compute the magnitude of foundation settlement to decide 

the size of the foundation. 

• The student must be able to use the field test data and arrive at the bearing capacity. 

• The student must be able to design Piles based on the principles of bearing capacity. 

 

SYLLABUS: 

UNIT – I Stability of Slopes: Infinite and finite earth slopes in sand and clay – types of 

failures – factor of safety of infinite slopes – stability analysis by Swedish arc method, 

standard method of slices – Taylor’s Stability Number-Stability of slopes of dams and 

embankments - different conditions. 

 

UNIT – II Earth Retaining Structures: Rankine’s & Coulomb’s theory of earth pressure – 

Culmann’s graphical method - earth pressures in layered soils.  

 

UNIT-III Shallow Foundations – Bearing Capacity Criteria: Types of foundations and 

factors to be considered in their location - Bearing capacity – criteria for determination of 

bearing capacity – factors influencing bearing capacity – analytical methods to determine 

bearing capacity – Terzaghi’s theory - IS Methods.  Settlement Criteria: Safe bearing pressure 

based on N- value – allowable bearing pressure; safe bearing capacity and settlement from 

plate load test – Types of foundation settlements and their determination - allowable 

settlements of structures. 
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UNIT –IV Pile Foundations: Types of piles – Load carrying capacity of piles based on static 

pile formulae – Dynamic pile formulae– Pile load tests - Load carrying capacity of pile 

groups in sands and clays. 

 

UNIT-V Well Foundations: Types  – Different shapes of well – Components of well – 

functions – forces acting on well foundations - Design Criteria – Determination of steining 

thickness and plug - construction and Sinking of wells – Tilt and shift. 

 

UNIT – VI Soil Exploration: Need – Methods of soil exploration – Boring and Sampling 

methods – Field tests – Penetration Tests – Pressure meter – planning of Programme and 

preparation of soil investigation report. 

 

Text Books: 

1. Principles of Foundation Engineering, Das, B.M., (2011), 6th edition Cengage 

learning 

2. Basic and Applied Soil Mechanics, Gopal Ranjan & A.S.R. Rao, New Age 

International Pvt. Ltd, (2004). 

References: 

1. Foundation Analysis and Design, Bowles, J.E., (1988), 4th Edition, McGraw-Hill 

Publishing Company, Newyork.  

2. Analysis and Design of Substructures by Swami Saran, Sarita Prakashan, Meerut. 

 



 
 

 
 
 

 

 

Course Learning Objectives: 

To understand design principle of various irrigation structures  

Course Outcomes: 

At the end of the course the student will be able to To design various irrigation structures. 

  

SYLLABUS: 

Design and drawing of 

 

1. Surplus weir 

2. Tank sluice with a tower head 

3. Canal drop-Notch type 

4. Canal regulator 

5. Under tunnel 

6. Syphon aqueduct type III 

 

Final Examination pattern: Any two question of the above six designs may be asked out of 

which the candidated has to answer one question. The duration of the examination is three 

hours. 

 

Text Books: 

1. Water Resources Engineering – Principles and Practice by C. Satyanarayana Murthy, 

New age International Publishers. 

 

Reference : 

1. Irrigation Engineering and Hydraulic Structures, S. K. Garg, Standard Book House. 

2. Irrigation and Water Power Engineering, B. C Punmia & Lal, Lakshmi Publications 

Pvt. Ltd., New Delhi. 
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Objectives:  

*To know the importance of Intellectual property rights, which plays a vital role in 

advanced Technical and Scientific disciplines. 

*Imparting IPR protections and regulations for further advancement, so that the 

students can familiarize with the latest developments. 

 

UNIT I: Introduction to Intellectual Property Rights (IPR) 

Concept of Property - Introduction to IPR – International Instruments and IPR - WIPO - 

TRIPS – WTO -Laws Relating to IPR - IPR Tool Kit - Protection and Regulation - 

Copyrights and Neighboring Rights – Industrial Property – Patents - Agencies for IPR 

Registration – Traditional Knowledge  –Emerging Areas of IPR - Layout Designs and 

Integrated Circuits – Use and Misuse of Intellectual Property Rights. 

 

UNIT II: Copyrights and Neighboring Rights 

Introduction to Copyrights – Principles of Copyright Protection – Law Relating to Copyrights 

- Subject Matters of Copyright – Copyright Ownership – Transfer and Duration – Right to 

Prepare Derivative Works –Rights of Distribution – Rights of Performers – Copyright 

Registration – Limitations – Infringement of Copyright – Relief and Remedy – Case Law - 

Semiconductor Chip Protection Act. 

 

UNIT III: Patents 

Introduction to Patents -  Laws Relating to Patents in India  – Patent Requirements – Product 

Patent and Process Patent - Patent Search - Patent Registration and Granting of Patent - 

Exclusive Rights – Limitations - Ownership and Transfer –– Revocation of Patent – Patent 

Appellate Board - Infringement of Patent – Compulsory Licensing –– Patent Cooperation 

Treaty – New developments in Patents – Software Protection and Computer related 

Innovations. 

 

UNIT IV: Trademarks 

Introduction to Trademarks – Laws Relating to Trademarks – Functions of Trademark – 

Distinction between Trademark and Property Mark – Marks Covered under Trademark Law - 

Trade Mark Registration – Trade Mark Maintenance – Transfer of rights - Deceptive 

Similarities - Likelihood of Confusion - Dilution of Ownership – Trademarks Claims and 

Infringement – Remedies – Passing Off Action. 

 

UNIT V: Trade Secrets 

Introduction to Trade Secrets – General Principles - Laws Relating to Trade Secrets - 

Maintaining Trade Secret – Physical Security – Employee Access Limitation – Employee 
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Confidentiality Agreements – Breach of Contract –Law of Unfair Competition – Trade Secret 

Litigation – Applying State Law. 

 

Unit VI: Cyber Law and Cyber Crime 

Introduction to Cyber Law – Information Technology Act 2000 - Protection of Online and 

Computer Transactions - E-commerce - Data Security – Authentication and Confidentiality - 

Privacy - Digital Signatures – Certifying Authorities - Cyber Crimes - Prevention and 

Punishment – Liability of Network Providers.  

• Relevant Cases Shall be dealt where ever necessary. 

 

 

Outcome: 

* IPR Laws and patents pave the way for innovative ideas which are instrumental for 

inventions to seek Patents. 

*Student get an insight on Copyrights, Patents and Software patents which are 

instrumental for further advancements.   

 

References: 

 

1. Intellectual Property Rights (Patents & Cyber Law), Dr. A. Srinivas. Oxford 

University Press, New Delhi. 

2. Deborah E.Bouchoux:  Intellectual Property, Cengage Learning, New Delhi. 

3. PrabhuddhaGanguli: Intellectual Property Rights, Tata Mc-Graw –Hill, New Delhi 

4. Richard Stim: Intellectual Property, Cengage Learning, New Delhi. 

5. Kompal Bansal &Parishit Bansal Fundamentals of IPR for Engineers, B. S. 

Publications (Press).  

6. Cyber Law - Texts & Cases, South-Western’s Special Topics Collections. 

7. R.Radha Krishnan, S.Balasubramanian: Intellectual Property Rights, Excel Books. 

New Delhi. 

8. M.Ashok Kumar and MohdIqbal Ali: Intellectual Property Rights, Serials Pub. 

 

 



 
 

 
 
 

TRAFFIC ENGINEERING 

 

Course Learning Objectives: 

The objective of this course is:  

• To know various components and characteristics of traffic. 

• To know various traffic control devices and principles of highway safety. 

• To understand the detrimental effects of traffic on environment 

• To know highway capacity and level of service concepts. 

• To learn about intelligent vehicle highway systems. 

 

Course Outcomes: 

At the end of course, Student can 

• Determine traffic speed, volume, travel time and density. 

• Design traffic signals 

• Determine highway capacity 

 

SYLLABUS: 

UNIT- I Components Of The Traffic System: Human-Vehicle–Environment System; 

characteristics of Road users, Vehicles, Highways and their classification, Traffic Studies: 

Inventories, Volume studies; Speed, Travel time and Delay studies, Intersection studies, 

Pedestrian studies; Parking studies; Accident studies. 

 

UNIT- II Traffic Characteristics: Microscopic and macroscopic flow characteristics: Time 

headways; Temporal, spatial and model flow patterns; Interrupted and Un interrupted traffic. 

Microscopic and macroscopic speed characteristics: Vehicular speed Trajectories; Speed 

characteristics – Mathematical distribution; Speed and travel time variations; Travel time and 

delay studies. Microscopic and Macroscopic density characteristics: Distance headway 

characteristics; Car-following theories; Density measurement techniques; Density contour 

maps 

 

UNIT- III Traffic Control Devices & Highway Safety: Traffic signs & Markings; Signal 

Warrants; Signal phasing and Development of phase plans; Fixed and Vehicle activated 

signals; Webster method; ARRB method; Drew’s Method; IRC method; Signal coordination; 

Area Traffic control. Accident characteristics – Road – Driver – Vehicle; Accident recording 

and Analysis; Highway Safety Improvement Program; Safety Audit. 

 

UNIT-IV Environmental Considerations: Air pollution: Kinds of pollutants; Air pollution 

standards; Measures of air quality; modelling and control. Noise pollution: Measurement of 

sound levels; Acceptable limits, Prediction of noise levels, Traffic noise control.  

 

UNIT- V Highway Capacity And Level Of Service: Capacity and level of service; Factors 

affecting Capacity and LOS; Capacity of Rural Highways, Capacity of Urban Roads; HCM 

and IRC standards. 

 



 
 

 
 
 

UNIT- VI Intelligent Vehicle – Highway Systems: Traffic surveillance and monitoring; 

IVHS programs, Role of IVHS, IVHS categories, Benefits and Costs of IVHS 

 

Text Books 

1. Traffic Engineering: Theory and Practice, Pignataro LJ., Prentice hall, Inc 

2. Traffic and Transport planning, Kadiyali L.R., Khanna Publishers 

 

References: 

1. Traffic Engineering Hand Book, Institute of Transportation Engineers, 4 Ed., Prentice 

Hall 

2. Traffic Engineering, Mc Shane, WR and RP Roess, Prentice Hall 

3. Highway Traffic analysis and design, Salter RJ and NB Hounsell, 3
rd

 ed., Macmillan 

4. Traffic Planning and Engineering, Hobbs FD., Pergamon press 

5. Traffic flow fundamentals, May, A.D., Prentice Hall 

 

 



 
 

 
 
 

 

GROUND WATER DEVELOPMENT  

 

Course Learning Objectives: 

The course is designed to 

• appreciate groundwater as an important natural resource. 

• understand flow towards wells in confined and unconfined aquifers.  

• understand the principles involved in design and construction of wells. 

• create awareness on improving the groundwater potential using various recharge 

techniques. 

• know the importance of saline water intrusion in coastal aquifers and its control 

measures. 

• appreciate various geophysical approaches for groundwater exploration. 

• learn groundwater management using advanced tools. 

 

Course Outcomes 

At the end of the course the student will be able to 

• estimate aquifer parameters and yield of wells 

• analyse radial flow towards wells in confined and unconfined aquifers. 

• design wells and understand the construction practices. 

• interpret geophysical exploration data for scientific source finding of aquifers. 

• determine the process of artificial recharge for increasing groundwater potential. 

• take effective measures for controlling saline water intrusion. 

• apply appropriate measures for groundwater management.  

 

SYLLABUS: 

UNIT – I Introduction Groundwater in the hydrologic cycle, groundwater occurrence, 

aquifer parameters and their determination, general groundwater flow equation. 

Well Hydraulics Steady radial flow and unsteady radial flow to a well in confined and 

unconfined aquifers, Theis solution, Jocob and Chow’s methods, Leaky aquifers. 

 

UNIT – II Well Design Water well design-well diameter, well depth, well screen-screen 

length, slot size, screen diameter and screen selection, design of collector wells, infiltration 

gallery 

 

UNIT III Well Construction and Development Water wells, drilling methods-rotary 

drilling, percussion drilling, well construction-installation of well screens-pull-back method, 

open- hole, bail- down and wash-down methods, well development-mechanical surging using 



 
 

 
 
 

compressed air, high velocity jetting of water, over pumping and back washing, well 

completion, well disinfection, well maintenance. 

 

UNIT IV Artificial Recharge Concept of artificial recharge of groundwater, recharge 

methods-basin, stream-channel, ditch and furrow, flooding and recharge well methods, 

recharge mounds and induced recharge 

Saline Water Intrusion Occurrence of saline water intrusion, Ghyben- Herzberg relation, 

Shape of interface, control of saline water intrusion. 

 

UNIT – V Geophysics Surface methods of exploration of groundwater – Electrical resistivity 

and Seismic refraction methods, Sub-surface methods – Geophysical logging and resistivity 

logging. Aerial Photogrammetry applications  

 

UNIT – VI Groundwater Modelling and Management Basic principles of groundwater 

modelling- Analog models-viscous fluid models and membrane models, digital models-Finite 

difference and finite element models, Concepts of groundwater management, basin 

management by conjunctive use-case studies. 

 

Text Books: 

1. Groundwater, Raghunath H M, New Age International Publishers, 2005. 

2. Groundwater Hydrology, Todd D. K., Wiley India Pvt Ltd., 2014. 

3. Groundwater Hydrology, Todd D K and L W Mays, CBS Publications, 2005. 

 

References: 

1. Groundwater Assessment and Management, Karanth K R, Tata McGraw Hill 

Publishing Co., 1987. 

2. Groundwater Hydrology, Bouwer H, McGraw Hill Book Company, 1978. 

3. Groundwater Systems Planning and Management, Willis R and W.W.G. Yeh, 

Prentice Hall Inc., 1986. 

4. Groundwater Resources Evaluation, Walton W C, McGraw Hill Book Company, 

1978. 

 

 

 



 
 

 
 
 

 

 

Course Learning Objectives: 

The objective of this course is:  

• to introduce to  the student the concept of project management including network 

drawing and monitoring 

• to introduce various equipments like earth moving equipment, trucks and handling 

equipment, aggregate production and construction equipment and machinery, related 

to constriction. 

• to introduce the importance of safety in construction projects 

Course Outcomes: 

Upon the successful completion of this course, the students will be able to: 

• appreciate the importance of construction planning 

• understand the functioning of  various earth moving equipment 

•  know the methods of production of aggregate products and concreting and usage of 

machinery required for the works. 

• apply the gained knowledge to project management and construction techniques 

 

SYLLABUS: 

UNIT- I  Construction project management and its relevance – qualities of  a project 

manager – project planning – coordination –scheduling -  monitoring – bar charts – milestone 

charts – critical Path Method – Applications  

 

UNIT -II  Project Evaluation and Review Technique – cost analysis - updating – crashing for 

optimum cost – crashing for optimum resources – allocation of resources  

 

UNIT- III Construction equipment – economical considerations – earthwork equipment – 

Trucks and handling equipment – rear dump trucks – capacities of trucks and handling 

equipment – calculation of truck production – compaction equipment – types of compaction 

rollers 

 

UNIT –IV Hoisting and earthwork equipment – hoists – cranes – tractors - bulldozers – 

graders – scrapers– draglines - clamshell buckets   
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UNIT -V  Concreting equipment – crushers – jaw crushers – gyratory crushers – impact 

crushers – selection of crushing equipment - screening of aggregate – concrete mixers – 

mixing and placing of concrete – consolidating and finishing 

 

UNIT –VI Construction methods – earthwork – piling – placing of concrete – form work – 

fabrication and erection – quality control and safety engineering 

 

Text Books: 

1. Construction Planning Equipment and Methods, Peurifoy and Schexnayder , Shapira, 

Tata Mcgrawhill 

2. Construction Project Management Theory and Practice, Kumar Neeraj Jha (2011), 

Pearson. 

3. Construction Technology, Subir K. Sarkar and Subhajit Saraswati, Oxford University 

press. 

4. Project Planning and Control with PERT and CPM, B. C. Punamia and K K 

Khandelwal, Laxmi Publications Pvt Ltd. Hyderabad. 

 

References: 

1. Construction Project Management - An Integrated Approach, Peter Fewings , Taylor 

and Francis 

2. Construction Management Emerging Trends and Technologies, Trefor Williams , 

Cengage learning. 

3. Hand Book of Construction Management, P. K. Joy, Trinity Press Chennai, New 

Delhi. 



 
 

 
 
 

 

 

Course Learning Objectives: 

The objective of this course is:  

• Familiarize Students with concepts of prestressing  

• Equip student with different systems and devices used in prestressing 

• Understand the different losses of prestress including short and long term losses 

• Familiarize students with the analysis and design of prestressed concrete members 

under flexure, shear and torsion 

Course Outcomes: 

At the end of this course the student will be able to 

• Understand the different methods of prestressing  

• Estimate effective prestress including the short and long term losses  

• Analyze and design prestressed concrete beams under flexure and shear 

• Understand the relevant IS Codal provisions for prestressed concrete 

 

SYLLABUS: 

UNIT-I Basic concepts of Prestressing- Advantages and Applications of Prestressed 

Concretes, High Strength Concrete- Permissible Stresses, Shrinkage, Creep, Deformation 

Characteristics, High strength Steel- Types, Strength- Permissible Stresses- Relaxation of 

Stress,  Cover Requirements. 

 

UNIT-II Prestressing Systems- Introduction, Tensioning devices, Pre-tensioning Systems, 

Post tensioning Systems, Basic Assumptions in Analysis of prestress and design, Analysis of 

prestress, Resultant Stresses at a section- pressure line- Concepts of load balancing- Stresses 

in Tendons, Cracking moment. 

 

UNIT-III Losses of Pre-stressing- Loss of Pre-stress in pre-tensioned and post tensioned 

members due to various causes -Elastic shortening of concrete, shrinkage of concrete, creep 

of concrete, Relaxation stress in steel, slip in anchorage, differential shrinkage- bending of 

members and frictional losses- Total losses allowed for design 

 

UNIT-IV Design for Flexural resistance- Types of flexural failure – Code procedures- 

Design of sections for flexure- Control of deflections- Factors influencing Deflection- 

Prediction of short term and long term deflections. 

 

UNIT-V Design for Shear and Torsion- Shear and Principal Stresses- Design of Shear 

reinforcements- Codal Provisions- Design for Torsion, Design for Combined bending, shear 

and torsion. 
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UNIT-VI Transfer of Prestress in pre tensioned members- Transmission length- Bond 

stresses- end zone reinforcement- Codal provisions- Anchorage zone Stresses in Post 

tensioned members- Stress distribution in end block- Anchorage Zone reinforcement.   

 

Text Books 

1. Prestressed Concrete, N. Krishna Raju, Tata McGraw hill 

2. Prestressed Concrete, S. Ramamrutham 

References: 

1. Prestressed Concrete, P. Dayaratnam 

2. Prestressed Concrete, T. Y. Lin & Burns, Wiley Publications 



 

A) There shall be an Industrial oriented Internship / Social Responsibility Project in Collaboration with

an Industry (or) Government organization of the relevant specialization to be registered immediately after

IV Year I Semester Examinations and taken up during the summer vacation for about Minimum six

weeks duration. 

B) The industry-oriented Internship or Social responsibility project shall be submitted in a report form,

and a presentation of the same shall be made before a Committee, which evaluates it for 100 marks. The

committee shall consist of Head of the Department, the supervisor of internship and a Senior Faculty

Member  of  the  Department.  There  shall  be  no  internal  marks  for  Industry  oriented  internship.  The

internship / social responsibility project shall be evaluated in the IV year II Semester.
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SOLID AND HAZARDOUS WASTE MANAGEMENT 

 

Course Learning Objectives: 

The objective of this course is:  

• To impart the knowledge the methods of collection and optimization of collection 

routing of municipal solid waste 

• To acquire the principles of treatment of municipal solid waste  

• To know the impact of solid waste on the health of the living beings 

• To learn the criterion for selection of landfill and its design 

• to plan the methods of processing such as composting the municipal organic waste 

Course Learning Outcomes 

Upon successful completion of this course, the students will be able to: 

• Design the collection systems of solid waste of a town 

• Design treatment of municipal solid waste and landfill 

• Know the criteria for selection of landfill  

• Characterise the solid waste and design a composting facility 

• Know the Method of treatment and disposal of Hazardous wastes. 

 

SYLLABUS: 

UNIT- I Introduction to Solid Waste Management: Goals and objectives of solid waste 

management, Classification of Solid Waste - Factors Influencing generation of solid waste - 

sampling and characterization –Future changes in waste composition, major legislation, 

monitoring responsibilities, Terms related to ISWM like WTE, ULB, TLV etc..Measurement 

of NPK and Calorific value. 

 

UNIT- II Basic Elements in Solid Waste Management: Elements and their inter 

relationship – principles of solid waste management- onsite handling, storage and processing 

of solid waste 

Collection of Solid Waste: Type and methods of waste collection systems, analysis of 

collection system - optimization of collection routes– alternative techniques for collection 

system.  

 

UNIT- III Transfer, Transport and Transformation of Waste: Need for transfer 

operation, compaction of solid waste - transport means and methods, transfer station types 

and design requirements. Unit operations used for separation and transformation: shredding - 

materials separation and recovery, source reduction and waste minimization   

 



 
 

 
 
 

UNIT- IV Processing and Treatment: Processing of solid waste - Waste transformation 

through combustion and composting. Market yard wastes and warming composting and 

vermin composting, anaerobic methods for materials recovery and treatment – Energy 

recovery – biogas generation and cleaning– Incinerators. 

 

UNIT- V Disposal of Solid Waste: Methods of Disposal, Landfills: Site selection, design 

and operation, drainage and leachate collection systems –designated waste landfill 

remediation. Case studies 

 

UNIT VI Hazardous Waste Management- sources, collection, transport, treatment and 

disposal methods; Biomedical waste Management; Electronic waste Management; 

Environmental law related to waste Management; Case studies. 

 

Text Books: 

 

1. Integrated Solid Waste Management, George Techobanoglous, McGraw Hill 

Publication, 1993 

References: 

1. Solid Waste Engineering,  Vesilind, P.A., Worrell, W., Reinhart, D., Cenage learning, 

New Delhi, 2004 

2. Hazardous Waste Management, Charles A. Wentz, McGraw Hill Publication, 1995. 

3. Solid and Hazardous Waste Management PM Cherry, CBS Publishers and 

Distributors. New Delhi, 2016. 

4. Solid Waste Engineering, William A Worrell, P Aarue Vesilind, Cengage Learning, 

New Delhi 2016 
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COMPLEX VARIABLES AND NUMERICAL METHODS (CVNM)           
 

B.Tech III Semester                                                                                                                                                                                                              

 

UNIT-I: Analytic Functions 
Introduction, Complex function, Limit and continuity of a complex function, 
Derivative of f(z), Analytic functions, Harmonic functions & orthogonal system, 
Milne-Thomson method. 
Applications: Applications to flow problems.  
 
UNIT-II: Integration and Series Expansions  

Complex integration, Cauchy’s theorem and Cauchy’s integral formula (without proofs), Series 
of complex terms, Taylor’s series and Laurent’s series (without proofs). 
 
UNIT-III: Integration using Residues  

Zeros & singularities of an analytic function, Residues, Residue theorem (without proof), 
Calculation of residues. Evaluation of integrals of the type (a) Improper real integrals 





dxxf )( (b)  

 


2

)sin,(cos
c

c
df   (c)   




dxxfe

imx )(   (d) Integrals by indentation.   

 
UNIT IV: Numerical Solution of Equations: 

Solution of Algebraic and transcendental equations: Bisection method, Method of false 
position and Newton-Raphson method (one variable and non-linear simultaneous equations). 
Iterative methods of solution of linear simultaneous equations: Jacobi’s and Gauss-Seidel 
iteration methods. 
 
UNIT V: Numerical Integration & Numerical Solution of ODE: 

Numerical Integration: Trapezoidal rule, Simpson’s 1/3rd and 3/8th rules. 
Numerical Solution of ODE: Picard’s method, Taylor’s series method, Euler’s method, 
Modified Euler’s method, Runge-Kutta method of 4th order. 
 

Text Books: 
3. B. S. GREWAL, Higher Engineering Mathematics, Khanna Publishers, 43rdEdition, 2014. 
4. B. V. RAMANA, Higher Engineering Mathematics, Tata MC Graw Hill, 1st Edition, 2007. 
 

Reference Books: 

3. N. P. BALI & Dr. MANISH GOYAL, A Text book of  Engineering Mathematics, 
  Lakshmi  Publications, 9th Edition, 2014. 
4. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th 

Edition, 2015. 
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ANALOG ELECTRONICS-I 

B.Tech III Semester                                                            

UNIT – I Semiconductor diodes: Review of Semi Conductor Materials, p-n Junction Diode,  
V-I Characteristics and its temperature dependence, Ideal and Practical Diode Equivalent 
Circuits, concept of Diode Resistance & Capacitances,  

Zener and Avalanche breakdown, zener diode characterstics, zener diode as a voltage regulator.  

UNIT-II Diode Circuits:Rectifiers: Half wave, full wave (Centre tapped, bridge) rectifiers, 
filters, Regulation and Ripple calculations. 

Clippers-Clipping at two independent levels, Clamper-Clamping Circuit Theorem, Clamping 
Operation, Types of Clampers  

UNIT – III Bipolar Junction Transistors:  

Principle of Operation, Common Emitter, Common Base and Common Collector 
Configurations, Transistor as a switch, switching times, Transistor Biasing and Stabilization - 
Operating point, DC & AC load lines, Biasing - Fixed Bias, Self Bias, Bias Stability, Bias 
Compensation using Diodes 

UNIT-IVField Effect Transistors: JFET, pinch-off voltage, Volt-ampere characteristics, 
MOSFET-Enhancement & Depletion mode, Volt-ampere characteristics,  small signal model 
of FET, Biasing of FET,  

UNIT -V Feedback amplifiers: Concept of Feedback, General characteristics of negative 
feedback amplifier, Effect of negative feedback on input and output impedances, voltage and 
current, series and shunt feedbacks. Introduction to power amplifier. 

Oscillators: Barkhausen criterion, RC oscillators, Wien bridge, phase shift, LC Hartley and 
Colpitts oscillator, Crystal oscillators (BJT only), frequency stability of oscillator.  

TEXT BOOKS: 

1. Electronic Devices and Circuits – J. Millman, C.C. Halkias, Tata Mc-Graw Hill 

REFERENCE BOOKS: 

1. Electronic Devices and Circuits by David A. Bell, Oxford University Press 
2. Electronic Devices and Circuits – Salivahanan, Kumar, Vallavaraj, TATA McGraw 
Hill, Second Edition 
3. Electronic Devices and Circuits – R.L. Boylestad and Louis Nashelsky, Pearson/Prentice 
Hall, 9thEdition, 2006 
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BASICS OF MECHANICAL ENGINEERING 
 

B.Tech III Semester                                                                                                                                                                                                                          

 
 
Unit-I 

Heat and Work: Heat and Work, Point and Path function. Zeroth Law of Thermodynamics – Concept 
of Temperature – Principles of Thermometry –Reference Points – Const. Volume gas Thermometer – 
Scales of Temperature, Ideal Gas Scale – PMM I, Problems on heat and work for various processes. 
 
First law of thermodynamics, application of steady flow energy equation to various components of a 
power plant (boiler, turbine, condenser and pump), Carnot engine. 
 
UNIT-II 

Introduction to cycles: Power cycle: Introduction to 2 stroke and 4 stroke engine, Otto cycle, Diesel 
cycle, problems on Otto and Diesel cycle 
 
Refrigeration cycle: Refrigerant, Vapour compression refrigeration (VCR) cycle, Problems on VCR 
cycle, vapour absorption refrigeration cycle, domestic refrigerator, window and split AC. 
 
Unit-III 

Hydro Prime Movers: Hydraulic Turbines: Classification, Principles and operations of Pelton wheel, 
Francis turbine and Kaplan turbine, Performance and characteristic curves. 
 

Hydro Power: Components of hydro-electric power plant, Estimation of water power potential, 
Estimation of load on turbines: load curve, load factor, capacity factor, utilization factor, diversity 
factor, load-duration curve, firm power, secondary power, prediction of load.       
 
Unit-IV 

Introduction to Engg. Mechanics – Basic Concepts. Systems of Forces: Coplanar Concurrent Forces– 
Resultant – Moment of Force and its Application – Couples and Resultant of Force Systems.  
 
Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium of Coplanar 
Systems, Spatial Systems for concurrent forces. Lamis Theorm, analysis of plane trusses. 
 
Unit-V 

Stresses and strains: kinds of – stress-strains, elasticity and plasticity, Hooks law, stress –strain 
diagrams, modules of elasticity, Poisson’s ratio, linear and volumetric strain, relation between E, N, and 
K, bars of uniform strength, compound bars and temperature stresses.  
 
Types of supports– loads – Shear force and bending moment for cantilever and simply supported 
beams without overhanging for all types of loads. 
 
 

Text books: 

1. Engineering Thermodynamics , PK Nag 4th Edn , TMH. 
2. Hydraulics & Fluid Mechanics Including Hydraulics Machines, Dr. P.N. Modi & Dr. S.M. Seth, 

Rajsons Publ, 21st Ed., 2017. 
3. Engg. Mechanics - S.Timoshenko & D.H.Young., 4th Edn - , Mc Graw Hill publications 
4. Strength of materials by Bhavikatti, Lakshmi publications. 

 
References: 

1. A Textbook of Elements of Mechanical Engineering”, S Trymbaka Murthy, University 
Press(India) Pvt Ltd, 4th Edition, 2006.6 
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ANALOG ELECTRONICS LAB 

B.Tech III SEMESTER                                                                                                   L    T    P    C  

 

                                                                                                                                             0    0    3   1.5 

List of Experiments 

Electronic Workshop Practice:  
  
1. Identification, Specifications, Testing of R, L, C Components (Colour Codes), 

Potentiometers, Coils, Gang Condensers, Relays, Bread Boards.  
2. Identification, Specifications and Testing of active devices, Diodes, BJTs, JFETs, 

LEDs, LCDs, SCR, UJT.  
3. Soldering Practice- Simple circuits using active and passive components.  
4. Study and operation of Ammeters, Voltmeters, Transformers, Analog and Digital 

Multimeter, Function Generator, Regulated Power Supply and CRO.  
.  

 List of Experiments: (Minimum of Ten Experiments has to be performed)  
  

1. P-N Junction Diode Characteristics     
Part A: Germanium Diode (Forward bias& Reverse bias)  
Part B: Silicon Diode (Forward Bias only)  

2. Zener  Diode Characteristics   
Part A: V-I Characteristics  
Part B: Zener Diode as Voltage Regulator  

3. Rectifiers (without  and with c-filter)  
Part A: Half-wave Rectifier  
Part B: Full-wave Rectifier  

4. BJT Characteristics(CE Configuration)  
Part A: Input Characteristics  
Part B: Output Characteristics  

5. FET Characteristics(CS Configuration)  
Part A: Drain Characteristics  
Part B: Transfer Characteristics  

6. Transistor Biasing  
7. CRO Operation and its Measurements  
8. BJT-CE Amplifier  
9. Emitter Follower-CC Amplifier  
10. FET-CS Amplifier  
11. Clippers with different reference voltages 
12. Clampers with different reference voltages 
13. RC phase shift oscillator 
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EDUCATION, TECHNOLOGY AND SOCIETY 

B.Tech III Semester                                                                                                                                                                        

 

 

UNIT 1: Necessity of education for human life, Impact of education on society 

UNIT 2: Nature and scope of education (Gurukul to ICT driven), Emotional intelligence 
Domains of learning, Approaches to learning, Learning outcomes 

UNIT 3: Role of education in technology advancement. 

UNIT 4: Technology and society; management of technology; technology transfer 

UNIT 5: Ethical and value implications of education and technology on individual and 
society 

. 

REFERENCE BOOKS: 

1. Education and Social order by Bertrand Russel 
2. Theories of learning by Bower and Hilgard 
3. Technology and Society by Jan L Harrington 
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ANALOG ELECTRONICS-II 

B.Tech IV Semester                                                            

UNIT –I Multivibrators : Analysis and Design of Bistable, Monostable, Astable 
Multivibrators using transistors  

Time Base Generators: General features of a Time base Signal, Methods of Generating Time 
Base Waveform, concepts of Transistor Miller and Bootstrap Time Base Generator, Methods 
of Linearity improvement. 

UNIT - II: Operational Amplifier: Basic information of op-amp, block diagram of op-amp, 
Ideal and Practical Op-Amp, Op-Amp Characteristics, DC and AC Characteristics, Features of 
741 Op-Amp, Modes of Operation - Inverting, Non-Inverting, Differential, buffer, 

UNIT-III Applications of Op-Amp: Instrumentation amplifier, ac amplifier, V to I and I to 
V converters, Sample & hold circuits, logarithm & antilogarithm amplifier, multiplier and 
divider, differentiator and integrator, comparator, Schmitt trigger, Multivibrators, waveform 
Generators - Triangular, Sawtooth, Square wave 

UNIT - IV:  Active filters &IC 555 Timer: Introduction to Active Filters, Characteristics of 
Band pass, Band reject and All Pass Filters, Analysis of 1st order LPF & HPF Butterworth 
Filters,  

IC555 Timer - Functional Diagram, Monostable and Astable Operations, Applications, 
Introduction to PLL. 

UNIT - V: Data Converters: Introduction, Basic DAC techniques, Different types of DACs-
Weighted resistor DAC, R-2R ladder DAC, Inverted R-2R DAC, Different Types of ADCs - 
Parallel Comparator Type ADC, Counter Type ADC, Successive Approxiamtion ADC and 
Dual Slope ADC, DAC and ADC Specifications. 

TEXT BOOKS: 

1. Linear Integrated Circuits – D. Roy Choudhury, New Age International (p) Ltd, 2nd 
Edition,2003. 

2. Op-Amps & Linear ICs - Ramakanth A. Gayakwad, PHI,1987. 

3.Operational Amplifiers–C.G. Clayton, Butterworth & Company Publ. Ltd./Elsevier, 1971 

4. Pulse, Digital and Switching Waveforms - J. Millman and H. Taub, McGraw-Hill 

5. Pulse and Digital Circuits – A. Anand Kumar, PHI, 2005 

 

REFERENCES : 

1. Operational Amplifiers & Linear Integrated Circuits –Sanjay Sharma ;SK Kataria 
&Sons;2nd Edition,2010 

2. Design with Operational Amplifiers & Analog Integrated Circuits – Sergio Franco, McGraw 
Hill, 1988. 
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3. OP AMPS and Linear Integrated Circuits concepts and Applications, James M Fiore, Cenage 
Learning India Ltd. 

4. Operational Amplifiers & Linear Integrated Circuits–R.F.Coughlin & Fredrick Driscoll, 
PHI, 6th Edition. 

5. Operational Amplifiers & Linear ICs – David A Bell, Oxford Uni. Press, 3rd Edition 
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POWER SYSTEMS - II  

B.Tech IV Semester                                                                                                                                                                                                                          

UNIT I 

TRANSMISSION LINE PARAMETERS: Types of conductors - calculation of resistance 
for solid conductors - Calculation of inductance for single phase and three phase, single and 
double circuit lines, concept of GMR & GMD, symmetrical and asymmetrical conductor 
configuration with and without transposition. Calculation of capacitance for 2 wire and 3 wire 
systems, effect of ground on capacitance, capacitance calculations for symmetrical and 
asymmetrical single and three phase, single and double circuit lines. 
 
UNIT II 

 MODELING OF TRANSMISSION LINES: Classification of Transmission Lines - Short, 
medium and long line and their model - representations - Nominal-T, Nominal-Pie and A, B, 
C, D Constants. Mathematical Solutions to estimate regulation and efficiency of all types of 
lines- Long Transmission Line-Rigorous Solution, evaluation of A,B,C,D Constants, 
Interpretation of the Long Line Equations – Representation of Long lines – Equivalent T and 
Equivalent – π. Surge Impedance and surge Impedance loading - wavelengths and Velocity of 
propagation – Ferranti effect, Charging current. 
 
UNIT III 

INSULATORS, CORONA AND MECHANICAL DESIGN OF LINES:  

Insulators: Types of Insulators- String efficiency and Methods for improvement– Voltage 
Distribution, Calculation of string efficiency- Capacitance grading and Static shielding.  
Corona: Description of the phenomenon, factors affecting corona, critical voltages and power 
loss, Radio Interference.  
Mechanical design of lines: Sag and Tension Calculations with equal and unequal heights of 
towers, Effect of Wind and Ice on weight of Conductor - Stringing chart and sag template and 
its applications. 
 
 UNIT IV 

TRAVELLING WAVES ON POWER SYSTEMS:Types of System Transients - Travelling 
or Propagation of Surges - Attenuation, Distortion, Reflection and Refraction Coefficients - 
Termination of lines with different types of conditions - Open Circuited Line, Short Circuited 
Line, T-Junction -Bewley’s Lattice Diagrams. 
 
UNIT V 

POWER CABLES: Types of Cables, Types of Insulating materials, Calculations of Insulation 
resistance and stress- Capacitance of Single and 3-Core belted cables, Grading of Cables - 
Capacitance grading,  Description of Inter-sheath grading. 
 
 
TEXT BOOKS: 

1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta, U.S.Bhatnagar 
and A.Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 1999. 

2. Electric Power Generation Distribution and Utilization by C.L Wadhwa, New Age 
International (P) Ltd., 2005. 

3.  Principles of Power Systems by V.K Mehta and Rohit Mehta S.CHAND&COMPANY 
LTD., New Delhi 2004. 
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REFERENCE BOOKS: 

 1. Electrical Power Generation, Transmission and Distribution by S.N.Singh., PHI, 2003 
 2. Power System Engineering, D. P. Kothari and I. J. Nagrath, Mc Graw Hill Education 

(India) Pvt. Ltd.,  2nd  Edition, 2008, 23rd Reprint 2015. 
3. Electric Power Transmission System Engineering: Analysis and Design, TuranGonen, 2nd 

Edition, CRC Press, Taylor & Francis group, 2009, 1st Indian Reprint 2010. 
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SYLLABUS: 

UNIT - I:  

Sortings: Bubble sort, Section sort ,Quick sort, Merge sort, Radix sort. 
Searching: linear search, binary search 
UNIT II:  
Data structures: Definition, Recursion: Definition, recursive algorithms for factorial function, 
GCD, Towers of Hanoi problem,  Fibonacci series. 
UNIT III:  
Stacks: Definition, Representing stacks, ADT Stack and its operations: Applications of Stacks: 
Expression Conversion and evaluation – corresponding algorithms. 
UNIT IV: 

Queues: Queue and its Sequential Representation, Queue as an abstract data type, Types of 
Queue: Simple Queue, Circular Queue, Operations on each types of Queues: Algorithms. 
UNIT V: 

Linked lists: Singly linked lists: Representation in memory, Algorithms of several operations: 
Traversing, Searching, Insertion into, Deletion from linked list; Doubly linked list: operations 
and algorithms. 
Circular Linked Lists: All operations their algorithms.  
 

Text Books: 

1) Data Structures using C, Reema Thareja, Oxford. 

2) Data Structures, 2/e,Richard F,Gilberg, Forouzan, Cengage. 

3) Data Structures and Algorithm Analysis in C, 2nd ed, Mark Allen Weiss. 

Reference Books: 

1. Data Structures and Algorithms, 2008,G.A.V.Pai, TMH. 

2. Classic Data Structures,2/e,Debasis,Samanta, PHI,2009. 

3. Fundamentals of Data Structure in C,2/e, Horowitz, Sahni,Anderson 

Freed,UniversityPress 

 
 

 

 

 

 

 

 

 

 

L  T  P   C                              

3   0  0    3 
 



 DVR & Dr. HS MIC College of Technology                                                                   MIC18(w.e.f 2018-19) 
  (An Autonomous Institution) 

___________________________________________________________________________________________________ 

 

 

   

__________________________________________________________________________________________ 

Electrical & Electronics Engineering                                                                                                       Page 56 of 131 

  

 

CONTROL SYSTEMS AND SIMULATION LAB 

B.Tech IV Semester                                                                                                                                                                                              

LIST OF EXPERIMENTS 

PART-A 

Any 8 of the following experiments are to be conducted: 

1. Time response of Second order system 

2. Characteristics of Synchros 

3. Programmable logic controller – characteristics of stepper motor 

4. Effect of feedback on DC servo motor 

5. Effect of P, PD, PI, PID Controller on a second order systems 

6. Lag and lead compensation – Magnitude and phase plot 

7. DC position control system 

8. Transfer function of separately excited DC motor 

9. Temperature controller using PID controller 

10. Characteristics of magnetic amplifiers 

11. Characteristics of AC servo motor 

12. Characteristics of DC servo motor 

13. Potentiometer as an error detector 

PART-B 

Any 2 of the following experiments are to be conducted: 

 

1. Simulation of transient response of RLC circuits 
      a. Response to pulse input 
      b. Response to step input 
      c. Response to sinusoidal input 

2. Plotting of Bode plots, root locus and nyquist plots for the transfer functions of systems up 
to 5th order 

3. Simulation of D.C separately excited motor using transfer function approach. 
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COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to: 

 

1. Implement search and sorting techniques 

2. Develop recursive solutions to a given problem 

3. Implement data structures like stacks, queues, lists and compare their 
     Performance. 
 

LIST OF EXPERIMENTS 

1. Write C programs to sort the list of elements using following techniques 

a. Bubble Sort       b. Selection Sort 

2. Write C programs to sort the list of elements using following techniques 

a. Quick Sort         b. Merge Sort 

3. Write C programs to search for an element in an array using following techniques 

a. Linear Search   b.  Binary Search 

4. Write recursive C programs for the following 

a. Factorial of a number     b. Fibonacci series     c. GCD      d. Towers of Hanoi 

5. Write a C program to perform stack operations using arrays 

6. Write a C program to perform queue operations using arrays 

7. Write C program to implement stack applications. 

a. Conversion of Infix expression to postfix expression 

b. Evaluation of postfix expression 

8. Write a C program to implement following operations on Single Linked List   

      a. Insertion       b. Deletion          c. Search 

     9. Write a C program to implement stack operations using linked list 

     10. Write a C program to implement queue operations using linked list 
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Preamble: 

This course primarily deals with utilization of electrical energy generated from various 

sources. It is important to understand the technical reasons behind selection of motors for 

electric drives based on the characteristics of loads. Electric heating, welding and 

illumination are some important loads in the industry in addition to motor/drives. Another 

major share of loads is taken by Electric Traction. Utilization of electrical energy in all the 

above loads is discussed in detail in this course.  Demand side management concepts are also 

introduced as a part of this course. 

 

Learning objectives: 

• To understand the operating principles and characteristics of traction motors with 

respect to speed, temperature,loading conditions. 

• To acquaint with the different types of heating and welding techniques. 

• To study the basic principles of illumination and its measurement. 

• To understand different types of lightning system including design. 

• To understand the basic principle of electric traction including speed–time curves of 

different traction services. 

• To understand the method of calculation of various traction system for braking, 

acceleration and other related parameters, including demand side management of 

energy.  

 

UNIT – I: 

Selection of Motors 

Choice of motor, type of electric drives, starting and running characteristics–Speed control–

Temperature rise–Applications of electric drives–Types of industrial loads–continuous–

Intermittent and variable loads–Load equalization. 

 
UNIT – II: 

Electric Heating 

Advantages and methods of electric heating–Resistance heating induction heating and 

dielectric heating – Arc furnaces – Direct and indirect arc furnaces 

Electric Welding 

Electric welding–Resistance and arc welding–Electric welding equipment–Comparison 

between AC and DC Welding 

 

UNIT – III: 

Illumination fundamentals 

Introduction, terms used in illumination–Laws of illumination–Polar curves–Integrating 

sphere–Lux meter–Discharge lamps, MV and SV lamps – Lumen or flux method of 

calculation - Sources of light. 

 

UNIT – IV: 

Various Illumination Methods 

 Comparison between tungsten filament lamps and fluorescent tubes–Basic principles of light 

control– Types and design of lighting and flood lighting–LED lighting, principle of 

operation, street lighting and domestic lighting – Conservation of energy. 
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UTILIZATION OF ELECTRICAL 

ENERGY 

 
 



UNIT – V: 

Electric Traction – I 
System of electric traction and track electrification– Review of existing electric traction 

systems in India– Special features of traction motor– Mechanics of train movement–Speed–

time curves for different services – Trapezoidal and quadrilateral speed time curves-High 

speed transportation trains. 

 
UNIT – VI: 

Electric Traction – II 
Calculations of tractive effort– power –Specific energy consumption for given run–Effect of 

varying acceleration and braking retardation–Adhesive weight and braking, retardation 

adhesive weight and coefficient of adhesion–Principles of energy efficient motors-Modern 

traction motors. 

 

Learning Outcomes: 

• Able to identify a suitable motor for electric drives and industrial applications 

• Able to identify most appropriate heating or welding techniques for suitable 

applications. 

• Able to understand various level of illuminosity produced by different illuminating 

sources. 

• Able to estimate the illumination levels produced by various sources and recommend 

the most efficient illuminating sources and should be able to design different lighting 

systems by taking inputs and constraints in view. 

• Able to determine the speed/time characteristics of different types of traction motors. 

• Able to estimate energy consumption levels at various modes of operation. 

 

Text Books: 

1. Utilization of Electric Energy – by E. Openshaw Taylor, Orient Longman. 

2. Art & Science of Utilization of electrical Energy – by Partab, DhanpatRai& 

Sons.  

 

Reference Books: 

1. Utilization of Electrical Power including Electric drives and Electric traction – by 

N.V.Suryanarayana, New Age International (P) Limited, Publishers, 1996. 

2. Generation, Distribution and Utilization of electrical Energy – by C.L. Wadhwa, 

New Age International (P) Limited, Publishers, 1997. 

 

 

 

 

 

 

  



 

OBJECTIVES 
  

To understand the basic operation &performance parameters of differential amplifiers. 

To understand & learn the measuring techniques of performance parameters of OP-AMP 

To learn the linear and non-linear applications of operational amplifiers. 

To understand the analysis & design of different types of active filters using opamps 

To learn the internal structure, operation and applications of different analog ICs 

To Acquire skills required for designing and testing integrated circuits 

  

UNIT I 
INTEGRATED CIRCUITS: Differential Amplifier- DC and AC analysis of Dual input 

Balanced output Configuration, Properties of other differential amplifier configuration (Dual 

Input Unbalanced Output, Single Ended Input – Balanced/ Unbalanced Output), DC 

Coupling and Cascade Differential Amplifier Stages, Level translator. 

  

UNIT II 
Characteristics of OP-Amps, Integrated circuits-Types, Classification, Package Types and 

Temperature ranges, Power supplies, Op-amp Block Diagram, ideal and practical Op-amp 

Specifications, DC and AC characteristics, 741 op-amp & its features, Op-Amp parameters & 

Measurement, Input & Out put Off set voltages & currents, slew rate, CMRR, PSRR, drift, 

Frequency Compensation techniques. 

  

UNIT III 
LINEAR and NON-LINEAR APPLICATIONS OF OP-AMPS: Inverting and Non-

inverting amplifier, Integrator and differentiator, Difference amplifier, Instrumentation 

amplifier, AC amplifier, V to I, I to V converters, Buffers. Non- Linear function generation, 

Comparators, Multivibrators, Triangular and Square wave generators, Log and Anti log 

Amplifiers, Precision rectifiers. 

  

UNIT IV 
ACTIVE FILTERS, ANALOG MULTIPLIERS AND MODULATORS: Design & 

Analysis of Butterworth active filters – 1st order, 2nd order LPF, HPF filters. Band pass, 

Band reject and all pass filters. 

Four Quadrant Multiplier, IC 1496, Sample & Hold circuits. 

  

UNIT V 
TIMERS & PHASE LOCKED LOOPS: Introduction to 555 timer, functional diagram, 

Monostable and Astable operations and applications, Schmitt Trigger; PLL - introduction, 

block schematic, principles and description of individual blocks, 565 PLL, Applications of 

PLL – frequency multiplication, frequency translation, AM, FM & FSK demodulators. 

Applications of VCO (566). 

  

UNIT VI 
DIGITAL TO ANALOG AND ANALOG TO DIGITAL CONVERTERS: Introduction, 

basic DAC techniques, weighted resistor DAC, R-2R ladder DAC, inverted R-2R DAC, and 

IC 1408 DAC, Different types of ADCs – parallel Comparator type ADC, counter type ADC, 

successive approximation ADC and dual slope ADC.DAC and ADC Specifications, 

Specifications AD 574 (12 bit ADC). 
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LINEAR IC APPLICATIONS 

 

 
 



 

TEXT BOOKS: 
1. Linear Integrated Circuits – D. Roy Choudhury, New Age International (p) Ltd, 2nd 

    Edition,2003. 

2. Op-Amps & Linear ICs - Ramakanth A. Gayakwad, PHI,1987. 

3.Operational Amplifiers–C.G. Clayton, Butterworth & Company Publ. Ltd./Elsevier, 1971 

  

REFERENCES : 

  
1. Operational Amplifiers & Linear Integrated Circuits –Sanjay Sharma ;SK Kataria   

&Sons;2
nd

 Edition,2010 

2. Design with Operational Amplifiers & Analog Integrated Circuits – Sergio Franco, 

McGraw Hill, 1988. 

3. OP AMPS and Linear Integrated Circuits concepts and Applications, James M Fiore, 

Cenage Learning India Ltd. 

4. Operational Amplifiers & Linear Integrated Circuits–R.F.Coughlin & Fredrick Driscoll, 

     PHI, 6th Edition. 

 5. Operational Amplifiers & Linear ICs – David A Bell, Oxford Uni. Press, 3rd Edition 

  

OUTCOMES 

  

Design circuits using operational amplifiers for various applications. 

Analyze and design amplifiers and active filters using Op-amp. 

Diagnose and trouble-shoot linear electronic circuits. 

Understand the gain-bandwidth concept and frequency response of the amplifier 

configurations. 

Understand thoroughly the operational amplifiers with linear integrated circuits. 
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 SWITCHGEAR AND PROTECTION   

        

Preamble: 

In order to supply power from generating end to receiving end several equipments are 

connected in to the system. In order to protect the equipments and components against 

various operating conditions and over voltages protective devices are required to be installed 

in the system. Topics specified in this subject deal with various types of protective 

equipments and their working principle including limitations etc. 

 

Learning objectives: 

• To provide the basic principles and operation of various types of circuit breakers. 

• To study the classification, operation and application of different types of 

electromagnetic protective relays. 

• To explain protective schemes, for generator and transformers. 

• To impart knowledge of various protective schemes used for feeders and bus bars. 

• To explain the principle and operation of different types of static relays. 

• To study different types of over voltages in a power system and principles of different 

protective schemes for insulation co–ordination. 

 

UNIT–I: 

Circuit Breakers 

Miniature Circuit Breaker(MCB)– Elementary principles of arc interruption– Restriking 

Voltage and Recovery voltages– Restriking phenomenon - RRRV– Average and Max. 

RRRV– Current chopping and Resistance switching– Introduction to oil circuit breakers– 

Description and operation of Air Blast– Vacuum and SF6 circuit breakers– CB ratings and 

specifications– Concept of Auto reclosing. 

  

UNIT–II: 

Electromagnetic Protection 

Relay connection – Balanced beam type attracted armature relay - induction disc and 

induction cup relays–Torque equation - Relays classification–Instantaneous– DMT  and 

IDMT types– Applications of relays: Over current and under voltage relays– Directional 

relays– Differential relays and percentage differential relays– Universal torque equation– 

Distance relays: Impedance– Reactance– Mho and offset mho relays– Characteristics of 

distance relays and comparison. 

 

UNIT–III: 

Generator Protection 

Protection of generators against stator faults– Rotor faults and abnormal conditions– 

restricted earth fault and inter turn fault protection– Numerical examples. 

Transformer Protection 

Protection of transformers: Percentage differential protection– Design of CT’s ratio– 

Buchholz relay protection–Numerical examples. 

 

UNIT–IV: 

Feeder and Bus bar Protection 
Protection of lines: Over currentProtection schemes – PSM,TMS - Numerical examples -

Carrier current and three zone distance relay using impedance relays–Protection of bus bars 

by using Differential protection. 

 

  



UNIT–V: 

Static and Digital Relays 

Static relays: Static relay components– Static over current relays– Static distance relay– 

Micro processor based digital relays 

 

UNIT–VI: 

Protection against over voltage and grounding 

Generation of over voltages in power systems– Protection against lightning over voltages– 

Valve type and zinc oxide lighting arresters– Insulation coordination– BIL– impulse ratio– 

Standard impulse test wave– volt-time characteristics– Grounded and ungrounded neutral 

systems–Effects of ungrounded neutral on system performance– Methods of neutral 

grounding: Solid–resistance–Reactance–Arcing grounds and grounding Practices. 

 

Learning Outcomes: 

• Able to understand the principles of arc interruption for application to high voltage 

circuit breakers of air, oil, vacuum, SF6 gas type. 

• Ability to understand the working principle and operation of different types of 

electromagnetic protective relays. 

• Students acquire knowledge of faults and protective schemes for high power 

generator and transformers. 

• Improves the ability to understand various types of protective schemes used for 

feeders and bus bar protection. 

• Able to understand different types of static relays and their applications. 

• Able to understand different types of over voltages and protective schemes required 

for insulation co–ordination. 

 

Text Books: 

1. Power System Protection and Switchgear by Badari Ram and D.N Viswakarma,  

    TMH Publications 

2. Power system protection- Static Relays with microprocessor applications.by  

T.S.MadhavaRao,TMH 

 

Reference Books: 

1.Fundamentals of Power System Protection by Paithankar and   

    S.R.Bhide.,PHI, 2003. 

2. Art & Science of Protective Relaying – by C R Mason, Wiley Eastern Ltd. 

3. Protection and SwitchGear by BhaveshBhalja, R.P. Maheshwari,  

NileshG.Chothani, Oxford University Press, 2013 
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ELECTRICAL MACHINE MODELING 

& ANALYSIS 

(Elective-I) 

 

 

 

Preamble: 

Electrical Motor is one of the main components of electrical drive. So, in order to develop 

control strategies for electrical motor drives, it is very essential to have complete knowledge 

on modeling of electrical machines. 

 

Learning Objectives 

• Establish unified theory of rotating machines. 

• To understand the concept of phase transformation. 

• Analyze different electrical machines for improved performance through modification 

of their characteristics. 

• Develop concepts on mathematical modeling of electrical machines. 

 

UNIT – I 

Basic concepts of Modeling 

Basic Two-pole Machine representationof Commutator machines, 3-phase synchronous 

machine with andwithout damper bars and 3-phase induction machine, Kron’s 

primitiveMachine-voltage, current and Torque equations. 

 

UNIT – II 

DC Machine Modeling 

Mathematical model of separately excited D.Cmotor – Steady State analysis-Transient State 

analysis-Suddenapplication of Inertia Load-Transfer function of Separately excited D.C 

Motor- Mathematical model of D.C Series motor, Shunt motor-Linearization Techniques for 

small perturbations. 

 

UNIT- III 

Reference frame theory & Modeling of single phase InductionMachines 

Linear transformation-Phase transformation - three phase totwo phase transformation (abc to 

dq0) and two phase to three phasetransformation dq0 to abc -Power equivalence- 

Mathematical modelingof single phase induction machines. 

 

UNIT – IV 

Modeling of three phase Induction Machine 

Generalized model inarbitrary reference frame-Electromagnetic torque-Derivation 

ofcommonly used Induction machine models- Stator reference framemodel-Rotor reference 

frame model-Synchronously rotating referenceframe model-state space model with flux 

linkages as variables. 

 

UNIT –V 

Modeling of Synchronous Machine 

Synchronous machine inductances–voltage equations in the rotor’s dq0 reference frame-

electromagnetictorque-current in terms of flux linkages-three synchronous machinemodel. 

 

 

 

  



UNIT –IV 

Modeling of Special  Machines 
Modeling of PM Synchronous motor, modeling of BLDC motor,modeling of Switched 

Reluctance motor. 

 

Learning Outcomes: 

After completion of this course, students will be able to 

• Develop modeling of dc machine 

• Apply mathematical modeling concepts to 3-phase Induction machines 

• Design control strategies based on dynamic modeling of 3-ph Induction machines and 

3-phase synchronous machine. 

• Analyze BLDC Machine and switched reluctance machine based on mathematical 

modeling of BLDCM  and SRM. 

 

Text Books: 

1. Generalized theory of Electrical Machinery –P.S.Bimbra- Khanna Publishers.  

2. Electric Motor Drives - Modeling, Analysis& control -R.Krishnan- Pearson Publications- 

1st   edition -2002. 

 

Reference Books: 

1. Analysis of Electrical Machinery and Drive systems – P.C.Krause, OlegWasynczuk, Scott  

D.Sudhoff – Second Edition-IEEE Press. 

2. Dynamic simulation of Electric machinery using Matlab / Simulink –CheeMunOng-PHl. 

3. Modern  Power Electronics and AC Drives-B.K. Bose - PHI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

ADVANCED CONTROL SYSTEMS 

 

Preamble: 

  

This subject aims to study state space, describing function, phase plane and stability 

analysis including controllability and observability. It also deals with modern control and 

optimal control systems. 

 

Learning Objectives: 

• Review of the state space representation of a control system: Formulation  of different 

models from the signal flow graph, diagonalization.  

• To introduce the concept of controllability and observability. Design by pole 

placement technique. 

• Analysis of a nonlinear system using Describing function approach and Phase plane 

analysis. 

• The Lypanov’s method of stability analysis of a system. 

• Formulation of Euler Laugrange equation for the optimization of typical functionals 

and solutions. 

• Formulation of linear quadratic optimal regulator (LQR) problem by parameter 

adjustment and solving riccatti equation. 

 

 

UNIT – I: 

State space analysis 

State Space Representation – Solution of state equation – State transition matrix, –Canonical 

forms – Controllable canonical form – Observable canonical form, Jordan Canonical Form. 

 

UNIT – II: 

Controllability, observability and design of pole placement 

Tests for controllability and observability for continuous time systems – Time varying case – 

Minimum energy control – Time invariant case – Principle of duality – Controllability and 

observability form Jordan canonical form and other canonical forms – Effect of state 

feedback on controllability and observability – Design of state feedback control through pole 

placement. 

 

UNIT – III: 

Describing function analysis 

Introduction to nonlinear systems, Types of nonlinearities, describing functions, Introduction 

to phase–plane analysis. 

 

UNIT–IV: 

Stability analysis 

Stability in the sense of Lyapunov – Lyapunov’s stability and Lypanov’s instability theorems 

– Direct method of Lyapunov for the linear and nonlinear continuous time autonomous 

systems. 

 

 

UNIT–V: 

Calculus of variations 

Minimization of functional of single function – Constrained minimization – Minimum 

principle – Control variable inequality constraints – Control and state variable inequality 

constraints – Euler lagrangine equation. 

 

  



UNIT –VI: 

Optimal control 

Linear Quadratic Optimal Regulator (LQR) problem formulation – Optimal regulator design 

by parameter adjustment (Lyapunov method) – Optimal regulator design by Continuous Time 

Algebraic Riccatti equation (CARE) - Optimal controller design using LQG framework. 

 

Learning Outcomes: 

• State space representation of control system and formulation of different state models 

are reviewed. 

• Able to design of control system using the pole placement technique is given after 

introducing the concept of controllability and observability. 

• Able to analyse of nonlinear system using the describing function technique and phase 

plane analysis. 

• Able to analysethe  stability analysis using lypnov method. 

• Minimization of functionals using calculus of variation studied. 

• Able to formulate andsolve the LQR problem and riccatti equation. 

 

Text Books: 

1. Modern Control Engineering – by K. Ogata, Prentice Hall of India, 3rd edition, 1998 

2. Automatic Control Systems by B.C. Kuo, Prentice Hall Publication 

 

Reference Books: 

1. Modern Control System Theory – by M. Gopal, New Age International  

     Publishers, 2nd edition,1996 

2. Control Systems Engineering by I.J. Nagarath and M.Gopal, New Age    

    International (P) Ltd. 

3. Digital Control and State Variable Methods – by M. Gopal, Tata McGraw– 

    Hill Companies, 1997. 

4. Systems and Control by Stainslaw H. Zak , Oxford Press, 2003. 

5. Optimal control theory: an Introduction by Donald E.Kirk by Dover  publications. 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

PROGAMMABLE LOGIC CONTROLLERS & APPLICATIONS 

 

Preamble:IN most of the industry applications, computer control is gaining importance, PLC 

is a industry computer, hence this course PLC makes the students to acquire knowledge 

required for industry. 

Learning Objectives: 

• To have knowledge on PLC. 

• To acquire the knowledge on programming of PLC. 

• To understand different PLC registers and their description. 

• To have knowledge on data handling functions of PLC. 

• To know how to handle analog signal and converting of A/D in PLC. 

Unit I: 

Introduction  

PLC Basics: PLC system, I/O modules and interfacing, CPU processor, programming 

equipment, programming formats, construction of PLC ladder diagrams, devices connected to 

I/O modules. 

 

Unit II: 

PLC Programming 

PLC Programming: Input instructions, outputs, operational procedures, programming 

examples using contacts and coils. Digital logic gates, programming in the Boolean algebra 

system, conversion examples. Ladder diagrams and sequence listings, ladder diagram 

construction. 

 

Unit III: 

Programmable Timers and Counters 

Timer instructions – On delay time instruction – Off delay timer instruction – Retentive timer 

– Counter instructions – Up counter – Down counter - Cascading counters - Incremental 

encoder – Counter applications – Combining counter and timer functions. 

 

Unit IV: 

Program Control Instructions 

Master control reset instruction – Jump instructions and sub routines – Immediate input and 

output instructions. 

 

Unit V: 

Other Instructions 

Data manipulation – Data transfer operation – Data compare instruction – Data manipulation 

programs – Numerical data I/O interfaces – Math instructions – Addition, subtraction, 

multiplication & division instruction – Sequential instructions – Sequence programs – Shift 

registers – Word shift registers. 

 

 

Unit VI: 

Applications  

Control of water level indicator – Alarm monitor -  Conveyor motor control – Parking garage 

– Ladder diagram for process control – PID controller. 

 

  



LearningOutcomes:After completion of the course, students are able to: 

• Understand the PLCs and their I/O modules. 

• Develop control algorithms to PLC using ladder logic. 

• Manage PLC registers for effective utilization in different applications. 

• Design PID controller with PLC. 

Text Books: 

1. Programmable logic controllers by Frank D.Petruzella- McGraw Hill – 3
rd 

 Edition. 

2. Programmable Logic Controllers – Principle and Applications by John W. Webb and 

Ronald A. Reiss, Fifth Edition, PHI 

 

Reference Books: 

1. Programmable Logic Controllers – Programming Method and Applications by JR. 

Hackworth and F.D Hackworth Jr. – Pearson, 2004. 

2. Introduction to Programmable Logic Controllers- Gary Dunning-Cengage Learning. 

3. Programmable Logic Controllers –W.Bolton-Elsevier publisher 

  



ELECTRIC POWER QUALITY 

 

Preamble: 

Power quality is a major problem for utilities and customers. Customers using 

sensitive critical loads need quality power for proper operation of the electrical equipment. It 

is important for the student to learn the power quality issues and improvement measures 

provided by the utility companies. This course covers the topics on voltage and current 

imperfections, harmonics, voltage regulation, power factor improvement, distributed 

generation, power quality monitoring and measurement equipment.  

 

Learning Objectives: 

• To learn different types of power quality phenomena. 

• To identify sources for voltage sag, voltage swell, interruptions, transients, long 

duration over voltages and harmonics in a power system. 

• To describe power quality terms and study power quality standards. 

• To learn the principle of voltage regulation and power factor improvement methods. 

• To explain the relationship between distributed generation and power quality. 

• To understand the power quality monitoring concepts and the usage of measuring 

instruments. 

 

Unit–I:Introduction 

Overview of power quality – Concern about the power quality – General classes of power 

quality and voltage quality problems – Transients – Long–duration voltage variations – 

Short–duration  voltage variations – Voltage unbalance – Waveform distortion – Voltage 

fluctuation – Power frequency variations. 

 

Unit–II:Voltage imperfections in power systems 

Power quality terms – Voltage sags – Voltage swells and interruptions – Sources of voltage 

sag, swell and interruptions – Nonlinear loads – IEEE and IEC standards. Source of transient 

over voltages – Principles of over voltage protection – Devices for over voltage protection – 

Utility capacitor switching transients. 

 

Unit–III: Voltage Regulation and power factor improvement: 

Principles of regulating the voltage – Device for voltage regulation – Utility voltage 

regulator application – Capacitor for voltage regulation – End–user capacitor application – 

Regulating utility voltage with distributed resources – Flicker – Power factor penalty – Static 

VAR compensations for power factor improvement. 

 

Unit– IV: Harmonic distortion and solutions 

Voltagedistortion vs. Current distortion – Harmonics vs. Transients – Harmonic indices – 

Sources of harmonics – Effect of harmonic distortion – Impact of capacitors, transformers, 

motors and meters – Point of common coupling – Passive and active filtering – Numerical 

problems. 

 

Unit–V: Distributed Generation and Power Quality 

Resurgence of distributed generation – DG technologies – Interface to the utility system – 

Power quality issues and operating conflicts – DG on low voltage distribution networks. 

 

Unit–VI :Monitoring and Instrumentation 

Power quality monitoring and considerations – Historical perspective of PQ measuring 

instruments – PQ measurement equipment – Assessment of PQ measuring data – Application 

of intelligent systems – PQ monitoring standards. 

 

  



Learning Outcomes: 

At the end of this course the student should be able to  

• Differentiate between different types of power quality problems. 

• Explain the sources of voltage sag, voltage swell, interruptions, transients, long 

duration over voltages and harmonics in a power system. 

• Analyze power quality terms and power quality standards. 

• Explain the principle of voltage regulation and power factor improvement methods. 

• Demonstrate the relationship between distributed generation and power quality. 

• Explain the power quality monitoring concepts and the usage of measuring 

instruments. 

 

Textbooks: 

1. Electrical Power Systems Quality, Dugan R C, McGranaghan M F, Santoso S, and 

Beaty H W, Second Edition, McGraw–Hill, 2012, 3
rd

 edition. 

2.Electric power quality problems –M.H.J.Bollen IEEE series-Wiley India publications,2011. 

 

 

Reference Books: 

1. Power Quality Primer, Kennedy B W, First Edition, McGraw–Hill, 2000. 

2. Understanding Power Quality Problems: Voltage Sags and Interruptions, Bollen M   

HJ, First Edition, IEEE Press; 2000. 

3. Power System Harmonics, Arrillaga J and Watson N R, Second Edition, John   

Wiley & Sons, 2003. 

4. Electric Power Quality control Techniques, W. E. Kazibwe and M. H. Sendaula,  

    Van Nostrad Reinhold, New York. 

5. Power Quality c.shankaran, CRC Press, 2001 

6. Harmonics and Power Systems –Franciso C.DE LA Rosa–CRC Press (Taylor & 

    Francis) 

7. Power Quality in Power systems and Electrical Machines–EwaldF.fuchs,  

Mohammad A.S. Masoum–Elsevier. 

 

 

 

 

 

 

 

 

 

 

  



 

 

SPECIAL ELECTRICAL MACHINES 

 

 Preamble: 

 

This is an advanced course on electrical machines. Students will be exposed to 

various special machines which are gaining importance in industry. This course covers topics 

related to principles, performance and applications of these special machines including 

switched reluctance motors, stepper motors, permanent magnet dc motors and linear motors. 

 

Learning Objective: 

• To explain theory of operation and control of switched reluctance motor. 

• To explain the performance and control of stepper motors, and their applications. 

• To describe the operation and characteristics of permanent magnet dc motor. 

• To distinguish between brush dc motor and brush less dc motor. 

• To explain the theory of travelling magnetic field and applications of linear motors. 

 

Unit I: 

Permanent magnet materials and PMDC motors 

Introduction-classification of permanent magnet materials used in electrical machines-minor 

hysteresis loop and recoil line-Stator frames of conventional dc machines-Development of 

electronically commutated dc motor from conventional dc motor-Permanent-magnet 

materials and characteristics-B-H loop and demagnetization characteristics-Temperature 

effects: reversible and irreversible losses-high temperature effects-reversible losses-

Irreversible losses recoverable by magnetization-Mechanical properties, handling and 

magnetization-Application of permanent magnets in motors-power density-operating 

temperature range-severity of operation duty. 

 

Unit II: 

Stepper Motors 

Classification of stepper motors – Hybrid and Variable Reluctance Motor (VRM) - 

Construction and principle of hybid type synchronous stepper motor – Different 

configuration for switching the phase windings control circuits for stepper motors – Open 

loop and closed loop control of 2-phase hybrid stepping motor. 

Construction and principle of operation of Variable Reluctance Motor (VRM) – Single stack 

and multiple stack – Open loop control of 3- phase VR Stepper Motor- Applications. 

 

Unit III: 

Switched Reluctance Motors 
Construction – Comparison of conventional and switched reluctance motors – Design of 

stator and rotor pole arcs – Torque producing principle and torque expression – Different 

converter configurations for SRM – Drive and power circuits for SRM – Position sensing of 

rotor – Applications of SRM. 

 

 

Unit IV: 

Square Wave Permanent Magnet Brushless DC Motor 

Types of constructions – Surface mounted and interior type permanent magnet – Principle of 

operation of BLDC motor. Torque and EMF equations – Torque speed characteristics – 

Performance and efficiency- Square wave brushless motors with 120
0
 and 180

0
 magnetic 

areas commutation. 

 

  



Unit V: 

Sine wave Permanent Magnet Brushless Motor 

Torque and EMF equations – Phasor Diagram – Circle diagram – Torque/speed 

characteristics – Comparison between square wave and sine wave permanent magnet motors - 

Applications. 

 

Unit VI: 

Linear Induction Motors (LIM) 

Construction– principle of operation–Double sided LIM from rotating type Induction Motor – 

Schematic of LIM drive for traction – Development of one sided LIM with back iron- 

equivalent circuit of LIM. 

 

Learning Outcomes: 

The student should be able to  

• Distinguish between brush dc motor and brush less dc motor. 

• Explain the performance and control of stepper motors, and their applications. 

• Explain theory of operation and control of switched reluctance motor. 

• Explain the theory of travelling magnetic field and applications of linear motors. 

• Understand the significance of electrical motors for traction drives. 

 

Text Books: 

 

  1. Brushless Permanent magnet and reluctance motor drives, Clarenden press,  

       T.J.E. Miller, 1989, Oxford. 

  2. Special electrical Machines, K.VenkataRatnam, University press, 2009, New  

       Delhi. 
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H.V.D.C. TRANSMISSION 

 

 
 

Preamble: 

This subject deals with the importance of HVDC transmission, analysis of HVDC converters, 

Faults and protections, Harmonics and Filters. It also deals with Reactive power control and 

Power factor improvements of the system. 

 

Learning Objectives: 

• To Understand basic concepts of HVDC Transmission. 

• To analyze the converter configuration. 

• To Know the control of converter and HVDC  Transmission. 

• To Understand the significance of reactive power control and AC/Dc load flow. 

• To Know different converter faults, protection and effect of harmonics. 

• To leave low pass and high pass filters.  

 

UNIT – I  

Basic Concepts 

Economics & Terminal equipment of HVDC transmission systems: Types of HVDC Links – 

Apparatus required for HVDC Systems – Comparison of AC &DC Transmission, 

Application of DC Transmission System – Planning & Modern trends in D.C. Transmission. 

 

UNIT – II  

Analysis of HVDC Converters 

Choice of converter configuration – analysis of Graetz – characteristics of 6 pulse & 12 pulse 

converters –Cases of two 3 phase converters in star –star mode – their performance. 

 

UNIT – III  

Converter & HVDC System Control 

Principal of DC Link Control – Converters Control Characteristics – Firing angle control – 

Current and extinction angle control – Effect of source inductance on the system - Starting 

and stopping of DC link - Power Control. 

 

UNIT-IV  

Reactive Power Control in HVDC 

Reactive Power Requirements in steady state-Conventional control strategies-Alternate 

control strategiessources of reactive power-AC Filters – shunt capacitors-synchronous 

condensers. 

Power Flow Analysis In AC/DC Systems 

Modelling of DC Links-DC Network-DC Converter-Controller Equations-Solution of DC 

loadflow –solution of AC-DC Power flow-Simultaneous method-Sequential method. 

 

UNIT-V  

Converter Fault & Protection 

Converter faults – protection against over current and over voltage in converter station – 

surge arresters –smoothing reactors – DC breakers –Audible noise-space charge field-corona 

effects on DC lines-Radio interference. 

 

Harmonics 

Generation of Harmonics –Characteristics harmonics, calculation of AC Harmonics, Non- 

Characteristics harmonics, adverse effects of harmonics – Calculation of voltage & Current 

harmonics – Effect of Pulse number on harmonics. 

 

  



UNIT-VI  

Filters 

Types of AC filters,Design of Single tuned filters –Design of High pass filters. 

 

Learning Outcomes: 

          The Student shall be able to  

• Learn different types of HVDC levels and basic concepts  

• Know the operation of converters 

• Acquire control concept of reactive power control and AC/DC load flow. 

• Understand converter faults, protection and harmonic effects 

• Design  low pass and high pass filters 

 

Text Books: 

1. HVDC Power Transmission Systems: Technology and system Interactions – by  

K.R.Padiyar,New Age International (P) Limited, and Publishers. 

2. HVDC Transmission by S.Kamakshaiah  andV.Kamaraju-Tata McGraw–Hill 

 

Reference Books: 

1. HVDC Transmission – J.Arrillaga. 

2. Direct Current Transmission – by E.W.Kimbark, John Wiley & Sons. 

3. Power Transmission by Direct Current – by E.Uhlmann, B.S.Publications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

IV  Year – II SEMESTER  
L T P C 

4 0 0 3 

 ELECTRICAL DISTRIBUTION SYSTEMS 

 

Preamble: 

This subject deals with the general concept of distribution system, substations and 

feeders as well as discusses distribution system analysis, protection and coordination, voltage 

control and power factor improvement. 

 

Learning Objectives 

• To study different factors of Distribution system. 

• To study and design the substations and distribution systems. 

• To study the concepts of voltage drop and power loss. 

• To study the distribution system protection and its coordination. 

• To study the effect of compensation for power factor improvement. 

• To study the effect of voltage control on distribution system. 

 

UNIT – I: 

General Concepts  

Introduction to distribution systems, Load modeling and characteristics – Coincidence factor 

– Contribution factor loss factor – Relationship between the load factor and loss factor – 

Classification of loads (Residential, commercial, Agricultural and Industrial). 

 

UNIT – II: 

Substations 
Location of substations: Rating of distribution substation – Service area with‘n’primary 

feeders – Benefits and methods of optimal location of substations.. 

Distribution Feeders 

Design Considerations of distribution feeders: Radial and loop types of primary feeders – 

Voltage levels – Feeder loading – Basic design practice of the secondary distribution system. 

 

UNIT – III: 

System Analysis 

Voltage drop and power–loss calculations: Derivation for voltage drop and power loss in 

lines – Uniformly distributed loads and non-uniformly distributed loads – Numerical 

problems - Three phase balanced primary lines. 

 

UNIT – IV: 

Protection 

Objectives of distribution system protection – Types of common faults and procedure for 

fault calculations for distribution system – Protective devices: Principle of operation of fuses 

– Circuit reclosures – Line sectionalizes and circuit breakers. 

Coordination 

Coordination of protective devices: General coordination procedure –Various types of co-

ordinated operation of protective devices - Residual Current Circuit Breaker 

 

UNIT – V: 

Compensation for Power Factor Improvement 

Capacitive compensation for powerfactor control – Different types of power capacitors – 

shunt and series capacitors – Effect of shunt capacitors (Fixed and switched) – Power factor 

correction – Capacitor allocation – Economic justification – Procedure to determine the best 

capacitor location – Numerical problems. 

 

  



UNIT – VI: 

Voltage Control 

Voltage Control: Equipment for voltage control – Effect of series capacitors – Effect of 

AVB/AVR – Line drop compensation – Numerical problems. 

 

Learning Outcomes: 

• Able to understand various factors of distribution system. 

• Able to design the substation and feeders. 

• Able to determine the voltage drop and power loss 

• Able to understand the protection and its coordination. 

• Able to understand the effect of compensation forp.f improvement. 

• Able to understand the effect of voltage control. 

 

Text Book: 

1. “Electric Power Distribution system, Engineering” – by TuranGonen,    

McGraw–hill Book Company. 

 

Reference Books: 

1. Electrical Distribution Systems by Dale R.Patrick and Stephen W.Fardo,  

    CRC press 

2. Electric Power Distribution – by A.S. Pabla, Tata McGraw–hill Publishing 

company, 4
th

 edition, 1997. 

3. Electrical Power Distribution Systems by V.Kamaraju, Right Publishers.  
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Sl.NO 
Name of the 

programme 
Name of the Course Course Code 

Year of 

introduction 

(during the 

last five years) 

1 B.Tech Mechanical 
Engineering 

Complex Variables and 
Statistical Methods  

18ME3T01 2019-20 

2 B.Tech Mechanical 
Engineering 

Proficiency Through 
Reading & Writing Lab  

18ME3L09 2019-20 

3 B.Tech Mechanical 
Engineering 

Probability and statistics 18ME4T01 2019-20 

4 B.Tech Mechanical 
Engineering 

IC Engines & Air 
Compressors 

18ME4T04 2019-20 

5 B.Tech Mechanical 
Engineering 

Computer Aided Machine 
Drawing 

18ME4T05 2019-20 

6 B.Tech Mechanical 
Engineering 

Thermal engineering Lab 18ME4L10 2019-20 

7 B.Tech Mechanical 
Engineering 

Indian constitution 18ME4T11 2019-20 

8 B.Tech Mechanical 
Engineering 

Summer Internship 18ME4I12 2019-20 

9 B.Tech Mechanical 
Engineering 

Mechatronics R1641031 2019-20 

10 B.Tech Mechanical 
Engineering 

Additive Manufacturing R164103C 2019-20 

11 B.Tech Mechanical 
Engineering 

Design for Manufacture R164103E 2019-20 

12 B.Tech Mechanical 
Engineering 

CAD/CAM Lab R1641037 2019-20 

13 B.Tech Mechanical 
Engineering 

Mechatronics Lab R1641038 2019-20 
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COMPLEX VARIABLES & NUMERICAL METHODS (CVNM) (18ME3T01) 

(Common to EEE & ME) 

 
 

UNIT-I: Analytic Functions 

Introduction, Complex function, Limit and continuity of a complex function, Derivative of f(z), Analytic 

functions, Harmonic functions & orthogonal system, Milne-Thomson method. 

Applications: Applications to flow problems. 
 
 

UNIT-II: Integration and Series Expansions 

Complex integration, Cauchy’s theorem and Cauchy’s integral formula (without proofs), Series of 

complex terms, Taylor’s series and Laurent’s series (without proofs). 

 
UNIT-III: Integration using Residues 

Zeros & singularities of an analytic function, Residues, Residue theorem (without proof), Calculation 

of residues. Evaluation of integrals of the type (a) Improper real integrals     f (x)dx 

(b    f (cos , sin ) e
imx 

f (x)dx (d) Integrals by indentation 

 
UNIT IV: Numerical Solution of Equations: 

Solution of Algebraic and transcendental equations: Bisection method, Method of false position and 

Newton-Raphson method (one variable and non-linear simultaneous equations). 

Iterative methods of solution of linear simultaneous equations: Jacobi’s and Gauss-Seidel iteration 

methods. 

UNIT V: Numerical Integration & Numerical Solution of ODE: 

Numerical Integration: Trapezoidal rule, Simpson’s 1/3rd and 3/8th rules. 

Numerical Solution of ODE: Picard’s method, Taylor’s series method, Euler’s method, Modified 

Euler’s method, Runge-Kutta method of 4th order. 

Text Books: 

3. B. S. GREWAL, Higher Engineering Mathematics, Khanna Publishers, 43rdEdition, 2014. 

4. B. V. RAMANA, Higher Engineering Mathematics, Tata MC Graw Hill, 1st Edition, 2007. 

Reference Books: 

3. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics, 

Lakshmi Publications, 9th Edition, 2014. 

4. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th Edition, 2015. 
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PROFICIENCY THROUGH READING AND WRITING (18ME3L09)   

 

Unit I Vocabulary Building 

1.1 The concept of word formation 

1.2. Root words from foreign languages and their use in English 

1.3 Acquaintance with prefixes and suffixes from foreign languages in English to 

form derivatives 

1.4 Synonyms, antonyms, and standard abbreviations 

Unit II Writing Skills 

2.1 Organizing principles of paragraphs in documents 

2.2 Creative writing 

2.3 Essay writing 

Unit III Identifying Common Errors in Writing 

3.1 Subject-verb agreement 

3.2 Noun-pronoun agreement 

3.3 Misplaced modifiers 

3.4 Articles 

3.5 Prepositions 

3.6 Redundancies 

3.7 Clichés 

Unit IV Comprehension 

4.1 Scanning 

4.2 Skimming 

4.3 Identifying the main ideas 
 
 

Unit V Reading for Pleasure 

5.1 Review of an autobiography/biography 

5.2 Review of a novel 

5.3 Review of a self help book 

Suggested Readings: 

1. Practical English Usage. Michael Swan. OUP. 1995. 

2. Remedial English Grammar. F.T. Wood. Macmillan.2007. 

3. On Writing Well. William Zinsser. Harper Resource Book. 2001. 

4. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006. 

5. Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011. 
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PROBABILITY & STATISTICS (P & S) (18ME4T01) 

UNIT I: Discrete Random variables and Distributions: 

Introduction-Random variables- Discrete Random variable-Distribution function- Expectation- 

Moment Generating function-Moments and properties. Discrete distributions: Binomial and Poisson 

distributions. 

 
UNIT II: Continuous Random variable and distributions: 

Introduction-Continuous Random variable-Distribution function- Expectation-Moment Generating 

function-Moments and properties. 

Continuous distribution: Normal distributions, Normal approximation to Binomial distribution. 
 
 

UNIT III: Sampling Theory: 

Introduction - Population and samples- Sampling distribution of means (s known)-Central limit 

theorem- t-distribution- Sampling distribution of means (s unknown)- Sampling distribution of 

variances -𝜒2 and F-distributions- Point estimation- Maximum error of estimate - Interval estimation. 

 
UNIT IV: Tests of Hypothesis: 

Introduction –Hypothesis-Null and Alternative Hypothesis- Type I and Type II errors –Level of 

significance - One tail and two-tail tests- Tests concerning one mean and proportion, two means- 

Proportions and their differences- ANOVA for one-way and two-way classified data. 

 
UNIT V: Curve fitting and Correlation: 

Introduction - Fitting a straight line –Second degree curve-exponential curve-power curve by method 

of least squares-Goodness of fit. Correlation and Regression – Properties. 

 
Text Books: 

1. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics for 

Engineering, 9th Edition, PHI. 

2. Jay l.devore, Probability and Statistics for Engineering and the Sciences, 8th edition, Cengage. 

Reference Books: 

1. ShronL.Myers, Keying Ye, Ronald E Walpole, Probability and Statistics Engineers and the 

Scientists,8th Edition, Pearson 2007. 

2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction to probability and statistics, 

Cengage learning, 2009. 

L T P C 
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I.C.ENGINES & AIR COMPRESSORS (18ME4T04) 

 
 

UNIT – I 

I.B. Engines: Classification - Working principles, Valve and Port Timing Diagrams, - Engine systems 

– Fuel, Carburetor, Fuel Injection System, Ignition, Cooling and Lubrication, principle of Wankle 

engine, Principles of supercharging and turbo charging. 

 
Actual Cycles and their Analysis: Introduction, Comparison of Air Standard and Actual Cycles, 

Time Loss Factor, Heat Loss Factor, Exhaust Blow down-Loss due to Gas exchange process, 

Volumetric Efficiency. Loss due to Rubbing Friction, Actual and Fuel-Air Cycles of CI Engines. 

 
UNIT – II 

Combustion in S.I. Engines: Normal Combustion and abnormal combustion – Importance of flame 

speed and effect of engine variables – Types of Abnormal combustion, pre-ignition and knocking 

(explanation of ) – Fuel requirements and fuel rating, antiknock additives – combustion chamber – 

requirements, types. 

 
Combustion in C.I. Engines: Four stages of combustion – Delay period and its importance – Effect 

of engine variables – Diesel Knock– open and divided combustion chambers and nozzles used – fuel 

requirements and fuel rating. 

 
UNIT – III 

Measurement, Testing and Performance: Parameters of performance - measurement of cylinder 

pressure, fuel consumption, air intake, exhaust gas composition, Brake power – Determination of 

frictional losses and indicated power – Performance test – Heat balance sheet and chart. 

 
UNIT – IV 

Compressors: Classification – positive displacement and roto dynamic machinery – Power producing 

and power is absorbing machines, fan, blower and compressor. 

 
Reciprocating Compressor: Principle of operation, work required Isothermal efficiency, volumetric 

efficiency and effect of clearance, multi stage compression, under cooling, minimum work condition 

for two stage compression. 

UNIT V 
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Rotary (Positive displacement type): Roots Blower, vane sealed compressor, Lysholm compressor – 

Mechanical details and principle of working – efficiency considerations. 

 
Dynamic Compressors: Centrifugal compressors: Mechanical details and principle of operation – 

velocity and pressure variation. Slip factor, power input factor, pressure coefficient and adiabatic 

coefficient. 

 
Axial Flow Compressors: Mechanical details and principle of operation and degree of reaction, work 

done factor - isentropic efficiency– Polytropic efficiency. 

 
Text Books: 

 
 

1 Internal Combustion Engines, V. Ganesan, Tata McGraw Hill, 4th Ed., 2017. 

2 Internal Combustion Engine Fundamentals,John B. Heywood,McGraw-Hill, 2nd Ed., 2018. 

 

References: 

1 Thermal Engineering, R.K. Rajput, Lakshmi Publications, 8th Ed., 2010 

2 Internal Combustion Engines, M.L. Mathur & R.P. Sharma, Dhanpath Rai & Sons Publications. 

3 Thermal Engineering, R.S. Khurmi& J.S. Gupta, S.Chand Publications, 15th Ed., 2015 
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COMPUTER AIDED MACHINE DRAWING 

(18ME4T05) 

 

The following contents are to be done by any 2D CAD software 

package Conventional representation of materials and components: 

Detachable joints: Drawing of thread profiles, hexagonal and square-headed bolts and nuts, bolted 

joint, bolted joint with washer and locknut, stud joint, screw joint. 

 
Riveted joints: Drawing of rivet, lap joint, butt joint with single strap, single riveted, double riveted 

double strap joints. 

 
Welded joints: Lap joint and T joint with fillet, butt joint with conventions. 

 
 

Keys: Taper key, sunk taper key, round key, saddle key, feather key, woodruff key. 

Shaft coupling, bushed pin-type flange coupling, universal coupling, Oldhams’ 

coupling. 

The following contents to be done by any 3D CAD software 

package Sectional views 

Creating solid models of complex machine parts and create sectional views. 
 
 

Assembly drawings: (Any four of the following using solid model software) 

Lathe tool post, tool head of shaping machine, tail stock, machine vice, gate valve, carburettor, piston, 

connecting rod, excentric, screw jack, plumber block, axle bearing, pipe vice, clamping device, Geneva 

cam, universal coupling, 

 
Manufacturing drawing: 

Representation of limits, fits and tolerances for mating parts. Use any four parts of above assembly 

drawings and prepare manufacturing drawing with dimensional and geometric tolerances. 

 
Text Books: 

1. K.L.Narayana, P.Kannaiah, A text book on Engineering Drawing, SciTech Publications, 2014 
 
 

Reference Books: 

1. Cecil Jensen, Jay Helsel and Donald D.Voisinet, Computer Aided Engineering Drawing, Tata 
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Mcgraw-Hill, NY, 2000. 

2. James Barclay, Brain Griffiths, Engineering Drawing for Manufacture, Kogan Page Science, 

2003. 

3. N.D.Bhatt, Machine Drawing, Charotar, 50/e, 2014. 

4. K.L.Narayana, Production Drawing, NewAge International Publishers, 3/e, 2014 
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THERMAL ENGINEERING LAB (18ME4L10) 

 
 

1. I.C. Engines valve / Port timing diagrams. 

2. I.C. Engines performance test and Exhaust emission measurements (4 -stroke diesel engine). 

3. I.C. Engines performance test and Exhaust emission measurements (2-stroke petrol engine). 

4. Evaluation of engine friction by conducting Morse test on 4-stroke multi cylinder petrol engine. 

5. Determination of FP by retardation and motoring test on IC engine. 

6. I.C. Engines heat balance at different loads and show the heat distribution curve. 

7. Performance test on variable compression ratio engines. 

8. Performance test on reciprocating air compressor unit. 

9. Performance Test on Refrigeration Tutor. 

10. Economical speed test of an IC engine. 

11. Disassembly/assembly of Engines. 

12. Study of boilers, mountings and accessories. 

L T P C 

0 0 3 1.5 
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INDIAN CONSTITUTION (18ME4T11) 

 
 

UNIT-I 

Introduction to Indian Constitution: Constitution’ meaning of the term, Indian 

Constitution - Sources and constitutional history, Features - Citizenship, Preamble, 

Fundamental Rights and Duties, Directive Principles of State Policy. 

 
UNIT-II 

Union Government and its Administration Structure of the Indian Union: Federalism, 

Centre- State relationship, President: Role, power and position, PM and Council of 

ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya Sabha, The Supreme 

Court and High Court: Powers and Functions; 

 
UNIT-III 

State Government and its Administration Governor - Role and Position - CM and 

Council of ministers, State Secretariat: Organisation, Structure and Functions 

 
UNIT-IV 

A.Local Administration - District’s Administration Head - Role and Importance, 

Municipalities - Mayor and role of Elected Representative - CEO of Municipal 

Corporation PachayatiRaj: Functions PRI: Zila Panchayat, Elected officials and their 

roles, CEO Zila Panchayat: Block level Organizational Hierarchy 

- (Different departments), Village level - Role of Elected and Appointed officials - 

Importance of grass root democracy 

 
UNIT-V 

Election Commission: Election Commission- Role of Chief Election Commissioner 

and Election Commissionerate State Election Commission:, Functions of Commissions 

for the welfare of SC/ST/OBC and women 

 
REFERENCES: 

L T P C 

2 0 0 0 
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1. Durga Das Basu, Introduction to the Constitution of India, Prentice – Hall of 

India Pvt. Ltd.. New Delhi 

2. Subash Kashyap, Indian Constitution, National Book Trust 

3. J.A. Siwach, Dynamics of Indian Government & Politics 

4. D.C. Gupta, Indian Government and Politics 

5. H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law 

Publication) 

6. J.C. Johari, Indian Government and Politics Hans 
 
 

E-RESOURCES: 

1. nptel.ac.in/courses/109104074/8 

2. nptel.ac.in/courses/109104045/ 

3. nptel.ac.in/courses/101104065/ 

4. www.hss.iitb.ac.in/en/lecture-details 

http://www.hss.iitb.ac.in/en/lecture-details
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Course Objective 

The main objective of this course is to introduce the integrative nature of Mechatronics. To describe the different 

components and devices of mechatronics systems. 

UNIT-I 

Mechatronics systems – elements & levels of mechatronics system, Mechatronics design process, system, 

measurement systems, control systems, microprocessor-based controllers, advantages and disadvantages of 

mechatronics systems. Sensors and transducers, types, displacement, position, proximity, velocity, motion, force, 

acceleration, torque, fluid pressure, liquid flow, liquid level, temperature and light sensors. 

UNIT-II 

Solid state electronic devices - PN junction diode, BJT, FET, DIAC, TRIAC and LEDs. Analog signal 

conditioning, operational amplifiers, noise reduction, filtering. 

UNIT-III 

Hydraulic and pneumatic actuating systems - Fluid systems, Hydraulic systems, and pneumatic systems, 

components, control valves, electro-pneumatic, hydro-pneumatic, electro-hydraulic servo systems. Mechanical 

actuating systems and electrical actuating systems – basic principles and elements. 

UNIT-IV 

Digital electronics and systems, digital logic control, micro processors and micro controllers, programming, 

process controllers, programmable logic controllers, PLCs versus computers, application of PLCs for control. 

UNIT-V 

System and interfacing and data acquisition – Data Acquisition Systems, Analog to Digital and Digital to Analog 

conversions; Digital Signal Processing – data flow in DSPs, block diagrams, typical layouts, Interfacing motor 

drives. 

UNIT -VI 

Dynamic models and analogies, System response. Process Controllers – Digital Controllers, Programmable Logic 

Controllers, Design of mechatronics systems & future trends. 
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Text Books: 

1. MECHATRONICS Integrated Mechanical Electronics Systems/KP Ramachandran, GK Vijaya Raghavan & 
MS Balasundaram/WILEY India Edition 

 
References: 

1 Mechatronics /Smaili A, Mrad F/ Oxford Higher Education, Oxford University Press 
2 Mechatronics Source Book / Newton C Braga/Thomson Publications,Chennai. 
3 Mechatronics – N. Shanmugam / Anuradha Agencies Publishers. 
4 Mechatronics System Design / Devdas shetty/Richard/Thomson. 
5 Mechatronics/M.D.Singh/J.G.Joshi/PHI. 
6 Mechatronics – Electronic Control Systems in Mechanical and Electrical Engg. 4th Edition / W. Bolton/ 

Pearson, 2012 
7 Mechatronics – Principles and Application / Godfrey C. Onwubolu/Elsevier, Indian print 

 
Course outcomes: 

 
After completion of this course, the student shall be able to use the various mechatronics systems devices and 

components in the design of electro mechanical systems. 
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ADDITIVE MANUFACTURING 

(R164103C) 

Course Objectives: 

The course aims at the importance of Additive Manufacturing, classifications, models, specifications of various 

Additive Manufacturing Techniques. To learn the different tools, soft-wares required and the applications of 

Additive Manufacturing. 

UNIT – I 

INTRODUCTION: Prototyping fundamentals, historical development, fundamentals of rapid prototyping, 

advantages and limitations of rapid prototyping, commonly used terms, classification of RP process. 

LIQUID-BASED RAPID PROTOTYPING SYSTEMS: Stereo lithography Apparatus (SLA): models and 

specifications, process, working principle, photopolymers, photo polymerization, layering technology, laser and 

laser scanning, applications, advantages and disadvantages, case studies. Solid Ground Curing (SGC): models 

and specifications, process, working principle, applications, advantages and disadvantages, case studies. 

UNIT-II 

SOLID-BASED RAPID PROTOTYPING SYSTEMS: Laminated object manufacturing (LOM) - models and 

specifications, process, working principle, applications, advantages and disadvantages, case studies. Fused 

deposition modelling (FDM) - models and specifications, process, working principle, applications, advantages 

and disadvantages, case studies. 

UNIT – III 

POWDER BASED RAPID PROTOTYPING SYSTEMS: Selective laser sintering (SLS): models and 

specifications, process, working principle, applications, advantages and disadvantages, case studies. three 

dimensional printing (3DP): models and specifications, process, working principle, applications, advantages and 

disadvantages, case studies. 

UNIT-IV 

RAPID TOOLING: Introduction to rapid tooling (RT), conventional tooling Vs RT, Need for RT. rapid tooling 

classification: indirect rapid tooling methods: spray metal deposition, RTV epoxy tools, Ceramic tools,  

investment casting, spin casting, die casting, sand casting, 3D Keltool process. Direct rapid tooling: direct AIM, 

LOM Tools, DTM Rapid Tool Process, EOS Direct Tool Process and Direct Metal Tooling using 3DP. 

UNIT – V 

RAPID PROTOTYPING DATA FORMATS: STL Format, STL File Problems, consequence of building valid 

and invalid tessellated models, STL file Repairs: Generic Solution, other Translators, Newly Proposed Formats. 

RAPID PROTOTYPING SOFTWARE’S: Features of various RP software’s like Magics, Mimics, Solid View, 

View Expert, 3 D View, Velocity 2, Rhino, STL View 3 Data Expert and 3 D doctor. 
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UNIT –VI 

RP APPLICATIONS: Application in engineering, analysis and planning, aerospace industry, automotive 

industry, jewelry industry, coin industry, GIS application, arts and architecture. RP medical and bioengineering 

applications: planning and simulation of complex surgery, customized implants & prosthesis, design and 

production of medical devices, forensic science and anthropology, visualization of bimolecular. 

Text Books: 

1. Rapid prototyping: Principles and Applications /Chua C.K., Leong K.F. and LIM C.S/World Scientific 

publications 

References: 

1. Rapid Manufacturing / D.T. Pham and S.S. Dimov/Springer 

2. Wohlers Report 2000 /Terry T Wohlers/Wohlers Associates 

3. Rapid Prototyping & Manufacturing / Paul F.Jacobs/ASME Press 

4. Rapid Prototyping / Chua & Liou 
 

 
Course Outcomes: 

The student shall be able to identify the use of Rapid Prototyping Techniques in the manufacturing of complex 

components that are otherwise very difficult to manufacture. 
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DESIGN FOR MANUFACTURE 

(R164103E) 

Course Objectives: 

1. Understand the design rules and considerations with reference to various manufacturing processes 

2. To discusses capabilities and limitations of each manufacturing process in relation to part design and cost 

3. To examine DFM principles including how the design affects manufacturing cost, lean manufacturing, six 

sigma, etc. 

UNIT - I 

Introduction: Design philosophy-steps in design process-general design rules for manufacturability-basic 

principles of designing for economical production-creativity in design. Design for the life cycle total product life 

of consumer goods-design considerations. 

 
UNIT – II 

 
Machining processes: Overview of various machining processes-general design rules for machining- 

dimensional tolerance and surface roughness-Design for machining – ease –redesigning of components for 

machining ease with suitable examples. General design recommendations for machined parts. 

 
UNIT - III 

Metal casting: Appraisal of various casting processes, selection of casting process,-general design considerations 

for casting-casting tolerance-use of solidification, simulation in casting design-product design rules for sand 

casting. 

 
UNIT – IV 

 
Metal joining: Appraisal of various welding processes, factors in design of weldments – general design 

guidelines-pre and post treatment of welds-effects of thermal stresses in weld joints-design of brazed joints. 

Forging: Design factors for forging – closed die forging design – parting lines of dies – drop forging die design – 

general design recommendations. 

 
UNIT – V 

 
Extrusion & Sheet metal work: Design guide lines extruded sections-design principles for punching, blanking, 

bending, deep drawing-Keeler Goodman forging line diagram – component design for blanking. 

 
UNIT – VI 

 
Plastics: Visco elastic and creep behavior in plastics-design guidelines for plastic components-design 

considerations for injection moulding – design guidelines for machining and joining of plastics. 
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Text Books: 

 
1. Design for manufacture / John cobert / Adisson Wesley. 1995 

2. Design for Manufacture / Boothroyd/CRC Press 

3. Design for manufacture/ James Bralla/McGrawHill Edition 

 
Reference: 

 
1. ASM Hand book Vol.20 

 
 
Course outcomes: 

Upon completion of the course, the student will be able to: 

1. Design components for machining 

2. Simulate the casting design and choose the best casting process for a specific product. 

3. Evaluate the effect of thermal stresses in weld joints 

4. Design components for sheet metal work by understanding in depth the sheet metal processes and their 

formation mechanisms 

5. Design plastic components for machining and joining and selecting a proper processes for different 

joining cases 
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IV Year - I Semester 
 

 

 

CAD/CAM LAB 

      (R1641037) 

L T P C 

0 0 2 2 

 

 

Course Objectives: 

1. To impart the fundamental knowledge on using various analytical tools like ANSYS, FLUENT, etc., for 

Engineering Simulation 

2. To know various fields of engineering where these tools can be effectively used to improve the output of a 

product. 

3. To impart knowledge on how these tools are used in Industries by solving some real time problems using 

these tools.. 

 
1. DRAFTING: Development of part drawings for various components in the form of orthographic and 

isometric representation of dimensioning and tolerances scanning and plotting. study of script, DXE and 

IGES files. 

2. PART MODELING: Generation of various 3D models through protrusion, revolve, shell sweep. creation 

of various features. study of parent child relation. feature based and boolean based modelling surface and 

assembly modelling. study of various standard translators. design simple components. 

3. a). Determination of deflection and stresses in 2D and 3D trusses and beams. 

b). Determination of deflections component and principal and Von-mises stresses in plane 

stress, plane strain and Axisymmetric components. 

c). Determination of stresses in 3D and shell structures (at least one example in each case) 

d). Estimation of natural frequencies and mode shapes, Harmonic response of 2D beam. 

e). Steady state heat transfer Analysis of plane and Axisymmetric components. 

4. a). Study of various post processors used in NC Machines. 

b). Machining of simple components on NC lathe and Mill by transferring NC Code / from a 

CAM package. Through RS 232. 

a) Practice on CNC Sinutrain Turning 
b) Practice on CNC Sinutrain Milling 
c) CNC programming for turned components using FANUC Controller 
d) CNC programming for milled components using FANUC Controller 
e) Automated CNC Tool path & G-Code generation using Pro/E/MasterCAM 

Packages to be provided to cater to drafting, modeling & analysis from the following: 

CATIA, Pro-E, I-DEAS, ANSYS, NISA, CAEFEM, Gibbs CAM, Master CAM etc. 

Course outcomes: 

Upon successful completion of this course student should be able to: 

1. The student will be able to appreciate the utility of the tools like ANSYS or FLUENT in solving real 
time problems and day to day problems. 

2. Use of these tools for any engineering and real time applications 
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3. Acquire knowledge on utilizing these tools for a better project in their curriculum as well as they will 

be prepared to handle industry problems with confidence when it matters to use these tools in their 
Employment 
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MECHATRONICS LAB 

          (R1641038) 

L T P C 

0 0 3 2 

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

 
1 Measure load, displacement and temperature using analogue and digital sensors. 

2 Develop PLC programs for control of traffic lights, water level, lifts and conveyor 

belts. 

3 Simulate and analyse PID controllers for a physical system using MATLAB. 

4 Develop pneumatic and hydraulic circuits using Automaton studio. 
 
 
List of Experiments 

1. DYNA 1750 Transducers Kit :- 
a. Characteristics of LVDT 
b. Principle & Characteristics of Strain Gauge 
c. Characteristics of Summing Amplifier 
d. Characteristics of Reflective Opto Transducer 

 
2. PLC PROGRAMMING 

a. Ladder programming on Logic gates ,Timers & counters 
b. Ladder Programming for digital & Analogy sensors 
c. Ladder programming for Traffic Light control, Water level control and Lift control Modules 

 
3. AUTOMATION STUDIO software 

a. Introduction to Automation studio & its control 
b. Draw & Simulate the Hydraulic circuit for series & parallel cylinders connection 
c. Draw & Simulate Meter-in, Meter-out and hydraulic press and clamping. 

4. MATLAB Programming 
a. Sample programmes on Matlab 
b. Simulation and analysis of PID controller using SIMULNK 
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III- SEMESTER 
 
 

18EC3L08-SIGNALS AND SYSTEMS LAB 
COURSE OUTCOMES: 
After studying this course the students would gain enough knowledge 
 Have a thorough understanding of the fundamental concepts and techniques used 
 To understand and examine the signals and its operations. 
 The ability to understand and analyze sampling process. 
 Ability to identify basic requirements for a transformation techniques in continuous and discrete 

time 
LIST OF EXPERIMENTS 
 
1. Basic Operations on Matrices. 

2. Generation of Various Signals and Sequences (Periodic and Aperiodic), such as Unit impulse, unit 

step, square, saw tooth, triangular, sinusoidal, ramp, sinc. 

3. Operations on signals and sequences such as addition, multiplication, scaling, shifting, folding, 

computation of energy and average power. 

4. Finding the even and odd parts of signal/ sequence and real and imaginary parts of signal. 

5. Convolution between signals and sequences. 

6. Autocorrelation and cross correlation between signals and sequences. 

7. Verification of linearity and time invariance properties of a given continuous/discrete system. 

8. Computation of unit sample, unit step and sinusoidal responses of the given LTI system and 

verifying its physical realizability and stability properties. 

9. Gibbs phenomenon. 

10. Finding the Fourier transform of a given signal and plotting its magnitude and phase spectrum. 

11. Waveform synthesis using Laplace Transform. 

12. Locating the zeros and poles and plotting the pole-zero maps in S plane and Z-plane for the given 

transfer function. 

13. Generation of Gaussian noise (real and complex), computation of its mean, M.S. Value and its 

Skew, Kurtosis, and PSD, Probability Distribution Function. 

14. Sampling theorem verification. 

15. Removal of noise by autocorrelation / cross correlation. 

16. Extraction of periodic signal masked by noise using correlation. 

17. Verification of Winer-Khinchine relations. 

L T P C 
0 0 3 1.5 
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18. Checking a random process for stationarity in wide sense. 

. 
Equipment & Software required: 

Software: 

i. Computer Systems with latest specifications 

ii. Connected in Lan (Optional) 

iii. Operating system (Windows XP) 

iv. Simulations software (Simulink & MATLAB signal Processing Toolbox) 
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18EC3T09-Constitution of India 
Course Objectives: 
 To Enable the student to understand the importance of constitution 
 To understand the structure of executive, legislature and judiciary 
 To understand philosophy of fundamental rights and duties 
 To understand the autonomous nature of constitutional bodies like Supreme Court and high court 

controller and auditor general of India and election commission of India. 
 To understand the central and state relation financial and administrative. 
 
Course Outcomes: 

At the end of the semester/course, the student will be able to have a clear knowledge on the following: 
 Understand historical background of the constitution making and its importance for building a 

democratic India. 
 Understand the functioning of three wings of the government i.e, Executive, legislative and 

judiciary. 
 Understand the value of the fundamental rights and duties for becoming good citizen of India. 
 Analyze the decentralization of power between central, state and local self-government. 
 Apply the knowledge in strengthening of the constitutional institutions like CAG, Election 

Commission and UPSC for sustaining democracy. 
 

UNIT-I 
Introduction to Indian Constitution: Constitution‘ meaning of the term, Indian Constitution - Sources and 
constitutional history, Features - Citizenship, Preamble, Fundamental Rights and Duties, Directive 
Principles of State Policy. 
LEARNING OUTCOMES: 

After completion of this unit student will 
 Understand the concept of Indian constitution 
 Apply the knowledge on directive principle of state policy 
 Analyze the History, features of Indian constitution 
 Evaluate Preamble Fundamental Rights and Duties 

 
UNIT-II 
Union Government and its Administration Structure of the Indian Union: Federalism, Centre- State 
relationship, President: Role, power and position, PM and Council of ministers, Cabinet and Central 
Secretariat, Lok Sabha, Rajya Sabha, The Supreme Court and High Court: Powers and Functions; 
LEARNING OUTCOMES: - After completion of this unit student will 

 Understand the structure of Indian government 
 Differentiate between the state and central government 
 Explain the role of President and Prime Minister 
 Know the Structure of supreme court and High court 

III SEMESTER L T P C 
2 0 0 0 
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UNIT-III 
State Government and its Administration Governor - Role and Position - CM and Council of ministers, 
State Secretariat: Organization, Structure and Functions 
LEARNING OUTCOMES: - After completion of this unit student will 

 Understand the structure of state government 
 Analyze the role Governor and Chief Minister 
 Explain the role of state Secretariat 
 Differentiate between structure and functions of state secretariat 

UNIT-IV 
Local Administration - District‘s Administration Head - Role and Importance, Municipalities - Mayor and 
role of Elected Representative - CEO of Municipal Corporation PachayatiRaj: Functions PRI: Zilla 
Panchayat, Elected officials and their roles, CEO Zilla Panchayat: Block level Organizational Hierarchy- 
(Different departments), Village level - Role of Elected and Appointed officials - Importance of grass root 
democracy 
LEARNING OUTCOMES: - After completion of this unit student will 

 Understand the local Administration 
 Compare and contrast district administration role and importance 
 Analyze the role of Myer and elected representatives of Municipalities 
 Evaluate Zilla panchayat block level organisation 

UNIT-V 
Election Commission: Election Commission- Role of Chief Election Commissioner and Election 
Commissionerate State Election Commission: Functions of Commissions for the welfare of 
SC/ST/OBC and women 

LEARNING OUTCOMES: - After completion of this unit student will 
 Know the role of Election Commission apply knowledge 
 Contrast and compare the role of Chief Election commissioner and Commissiononerate 
 Analyze role of state election commission 
 Evaluate various commissions of viz SC/ST/OBC and women 

REFERENCES: 
1. Durga Das Basu, Introduction to the Constitution of India, Prentice – Hall of India Pvt. Ltd.. New 

Delhi 
2. Subash Kashyap, Indian Constitution, National Book Trust 
3. J.A. Siwach, Dynamics of Indian Government & Politics 
4. D.C. Gupta, Indian Government and Politics 
5. H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law Publication) 
6. J.C. Johari, Indian Government and Politics Hans 
7. J. Raj Indian Government and Politics 
8. M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law, Prentice 

– Hall of India Pvt. Ltd.. New Delhi 
9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil Right), 

Challenges to Civil Rights Guarantees in India, Oxford University Press 2012 
E-R ESOURCES: 

1. nptel.ac.in/courses/101104065/ 
2. www.hss.iitb.ac.in/en/lecture-details 
3. www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution 

http://www.hss.iitb.ac.in/en/lecture-details
http://www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution
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18EC4T02-Humanities-1 (Effective Technical Communication) 
UNIT I Vocabulary Building 

1.1 The concept of word formation 
1.2 Root words from foreign languages and their use in English 
1.3 Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives 
1.4 Synonyms, antonyms and standard abbreviations 

UNIT II Writing Skills 
2.1 Sentence structures 
2.2 Use of phrases and clauses in sentences 
2.3 Importance of proper punctuation 
2.4 Creating coherence 
2.5 Organizing principles of paragraphs in documents 
2.6 Comprehension 
2.7 Essay writing 

UNIT III Identifying Common Errors in Writing 
3.1 Subject-verb agreement 
3.2 Noun-Pronoun agreement 
3.3 Misplaced Modifiers 
3.4 Articles 
3.5 Prepositions 
3.6 Redundancies 
3.7 Clichés 

UNIT IV Oral Communication 
4.1 Common Everyday situations: Conversations and Dialogues 
4.2 Communication at workplace 
4.3 Interviews 
4.4 Formal Presentations 

UNIT V Life Skills 
5.1 Self-assessment and self esteem 
5.2 Attitudes, values and beliefs 
5.3 Personal goal setting 
5.4 Career planning 
5.5 Managing Time 
5.6 Complex Problem solving 
5.7 Creativity 

Suggested Readings: 
1. Practical English usage, Michael Swan, OUP 1995 
2. Remedial English Grammar, F.T.Wood.Macmillan, 2007 
3. On writing well. William Zinsser, Harper Resource book, 2001 
4. Study Writing, Liz-Hamp-Lyons and Ben Heasly, Cambridge University Press, 2006 
5. Communication Skills, Sanjay Kumar and Pushp Latha, Oxford University press, 2011 
6. Exercises in spoken English parts I-III, CIEFL, Hyderabad Oxford university press 

IV SEMESTER L T P C 
3 0 0 3 



DVR & Dr. HS MIC College of Technology                                                                   MIC18(w.e.f 2018-19) 
  (An Autonomous Institution) 

 
 

          
        Electronics & Communication Engineering                                                                                              
            

 

18EC4T02-Physics of Materials 

UNIT I 
CRYSTAL STRUCTURES : 
Crystalline & Non-crystalline states; Geometry of crystals-Space Lattices; Bravais Lattice-SC, BCC & 
FCC lattices; Crystal Structure, Directions & Planes; Miller Indices; Structure determination by X-ray 
diffraction; Bragg‘s law. 
 
UNIT II 
CRYSTAL IMPERFECTIONS : 
Crystal Imperfections-Point imperfections; Enthalpy; Gibbs Free Energy; Geometry of Dislocation; Other 
Properties of Dislocation; Surface Imperfections. 
 
UNIT III 
CONDUCTIVITY OF MATERIALS: 
Conductivity of Metals; Introduction; Resistivity and Factors Affecting Resistivity of conducting 
materials; The Electron Gas Model of Metal; Motion of Electron in Electric Field; Equation of Motion of 
An Electron; Current Carried by Electron; Mobility; Energy Levels of a Molecule; Fermi Energy; Fermi 
Dirac Distribution; Contact Potential; Effect of Temperature on Electrical Conductivity of Metals. 
 
UNIT IV 
ULTRASONICS 

Intoduction-Properties- Production – Ultrasonic transducers – Non Destructive Testing (NDT) 
– Pulse Echo Technique - Applications. 
UNIT V 
PHYSICAL OPTICS 
INTERFERENCE: Principle of Superposition – Coherent Sources – Interference in thin films 
(reflection geometry) – Newton’s rings- Determination of wavelength of light. 
DIFFRACTION: Fraunhofer diffraction at single slit- double slit (Qualitative 
treatment only), N-slits – Diffraction Grating. 
Text Books: 

1. Materials Science and Engineering – A First Course by V. Raghavan, Fifth Edition, Thirty-ninth 
Print, June 2010 Edition, Prentice-Hall Of India Pvt Ltd. 

2. II. Introduction to Electrical Engineering Materials, C.S. Indulkar and S. Thiruvengadam, 6th 
Edition, Reprint 2012, S. Chand and Company Ltd. 

 
Reference Books: 

1. Electronic Engineering Materials and Devices, John Allison, Tata McGraw Hill, New Delhi. 2000 

2. Elements of Materials Science and Engineering, Lawrence H. Van Vlack, Pearson Education 6th 

Edition 2004 

IV SEMESTER L T P C 
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18EC4T03-ANALOG IC APPLICATIONS 

Course Objectives: 

The student will be made 

 To learn the working of logic families 

 To understand the functioning of different types of Time-base Generators. 

 To understand the analysis & design of different types of active filters using op-amps 

 To learn the internal structure, operation and applications of different analog ICs 

 To Acquire Knowledge of A/D and D/A Converter 

Course Outcomes 

After going through this course the student will be able to 

1. Understand about Logic Families with Diode-Transistor 

2. Design different Time base generators. 

3. Design circuits using operational Amplifier for various applications 

4. Understand the concept of A/D & D/A Converters 

5. Analyze and design amplifiers and active filters using Op-amp. 

Syllabus: 

.UNIT I 

LOGIC FAMILIES Diode Logic, Transistor Logic, Diode-Transistor Logic, Transistor-Transistor Logic, 

Emitter Coupled Logic, AOI Logic and Comparison of Logic Families. 

UNIT II 

TIME BASE GENERATORS: 

General features of a time base signal, Methods of generating time base waveform- Exponential Sweep 

Circuits, Negative Resistance Switches, Miller and Bootstrap time base generators. 

 
UNIT III 

OPERATIONAL AMPLIFIER 
  
Classification; IC Chip Size and Circuit Complexity; the Ideal Operational Amplifier; Operational 

Amplifier Internal Circuit. Op-Amp parameters & Measurement, DC Characteristics; AC Characteristics 

and Compensation Techniques. 

 
 

IV SEMESTER L T P C 
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UNIT-IV 

OPERATIONAL AMPLIFIER APPLICATIONS 

Basic Op-Amp Applications; Inverting and Non-inverting amplifier, input & output off set voltages & 

currents, slew rate, CMRR, PSRR, drift. Integrator and differentiator, Difference amplifier, 

Instrumentation Amplifier; AC Amplifier; V to I and I to V Converters. Op-Amp Circuits using Diodes; 

Sample and Hold Circuit; Operational transconductance Amplifier (OTA). Comparator; Regenerative 

Comparator. 

 
D-A  AND A-D CONVERTERS 

Introduction; Series Op-Amp Regulator; Basic DAC Techniques Weighted Resistor DAC,R-2R DAC ; A- 

D Converters, Flash ADC and Successive approximation Converter. 

 
UNIT V 

FILTERS USING OP-AMP & 555 TIMERS 

Analysis of Butterworth active filters – 1st order, 2nd order LPF, HPF filters. Band pass, Band reject and 

all pass filters Description of Functional Diagram of 555 Timer; Monostable Operation; Astable Operation 

and its Applications and PLL, Applications PLL. VCO and its applications. 

 
TEXT BOOKS: 

1. Pulse, Digital and Switching Waveforms - J. Millman and H. Taub, McGraw-Hill,4th Edition,2005 

2. Linear Integrated Circuits – D. Roy Choudhury, New Age International (p) Ltd, 2nd Edition,2003. 

 

REFERENCES: 

1. Pulse, Digital and Switching Waveforms - J. Millman and H. Taub, Mothiki S Prakash Rao 

McGraw-Hill,Second Edition, 2007. 

2. Pulse and Digital Circuits – A. Anand Kumar, PHI, 2005. 
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18EC4T04-DIGITAL SYSTEM DESIGN USING HDL 

COURSE OBJECTIVES: 

The student will be introduced to 

• In this course, students can study Integrated circuits for all digital operational designs like adder, 
subtractor, multipliers, multiplexers, registers, counters, flip flops, encoders, decoders and memory 
elements like RAM and ROM. 

• Design and to develop the internal circuits for different digital operations and simulate them using 
hardware languages using integrated circuits. 

• Understand the concepts of Latches and Flip-Flops and Design of Counters using Digital ICs, 
modeling of sequential logic integrated circuits using VHDL. 

COURSE OUTCOMES: 

After going through this course the student will be able to 

1. Understand the concepts of Design Flow and Programming Statements 

2. Understand the concepts of Combinational logic circuits in digital system 

3. Understand the concepts of sequential logic circuits in digital system 

4. Understand the concepts of Programmable logic devices & memories. 

5. Understand the concepts of HDL modeling and logic families 
 
Syllabus 
 
 
UNIT-I 

Digital Design Using HDL: Design flow, program structure, VHDL requirements, Levels of Abstraction, 

Elements of VHDL, Concurrent and Sequential Statements, Packages, Libraries and Bindings, Objects 

and Classes, Subprograms, Comparison of VHDL and Verilog HDL. 

 
UNIT-II 

Combinational Logic Design: Adders & Subtractors, ALU, Decoders, encoders, three state devices, 

multiplexers and demultiplexers, Code Converters, parity circuits, comparators, multipliers, Barrel 

Shifter, Simple Floating-Point Encoder, Dual Priority Encoder. 

IV SEMESTER L T P C 
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UNIT-III 

Sequential Logic Design: Flip-Flops, Counters, Ring Counter, Johnson Counter, Modulus N 

Synchronous Counters, Shift Registers, Modes of Operation of Shift Registers, Universal Shift Register.  

Linear  feedback shift register and applications. 

 
UNIT-IV 

Programmable Logic Devices (PLDs) & Memories: PROM, PLA, PALD, ROM: Internal structure, 2D- 

Decoding, timing and applications, Static RAM and Dynamic RAM: Internal structure, timing, standard, 

synchronous. 

 
UNIT-V 

VHDL Modelling and Digital Logic Families: Simulation, Logic Synthesis, Technology Libraries, 

Functional Gate-Level verification, Place and Route, Post Layout Timing Simulation, Static Timing, 

Major Netlist formats for design representation, VHDL Synthesis-Programming Approach. Introduction 

to logic families, CMOS logic, CMOS steady state and dynamic electrical behavior, CMOS logic families. 

TEXT BOOKS: 

1. Digital Design Principles & Practices – John F.Wakerly, PHI/ Pearson Education Asia, 3rd Edition, 

2005. 

2. VHDL Primer – J. Bhasker, Pearson Education/ PHI, 3rd Edition, 2004 
 
REFERENCES: 

1. "Fundamentals of Digital logic design with VHDL". Stephen Brown & Zvonko Vranesic, Tata 

McGraw Hill, 2nd edition.2004 

2. Designing with TTL Integrated Circuits: Robert L. / John R. Morris & Miller. 
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18EC4L07- ANALOG IC APPLICATIONS LAB. 

Course Outcomes 

After going through this course the student will be able to 

 Understand about Logic Families with Diode-Transistor 

 Design different Time base generators. 

 Design circuits using operational Amplifier for various applications 

 Analyze and design amplifiers and active filters using Op-amp. 

 Understand the concept of A/D & D/A Converters 

Minimum Twelve Experiments to be conducted: 
The Following List of Experiments Will be performed 

1. Study of Logic families using Diodes and Transistors. 
2. Bootstrap sweep circuit. 
3. Active Filter Applications – LPF, HPF (first order) 
4. Active Filter Applications – BPF, Band Reject (Wideband) and Notch Filters. 
5. Study of Basic Op-Amp Circuits: Design and verification of inverting amplifier, non-inverting 

amplifier, voltage follower, integrator, differentiator and inverting adder circuits. 
6. Op-Amp Schmitt Trigger: Design, testing, and display of waveforms. 
7. Op-Amp RC Phase-Shift Oscillator: Design and test the performance for the given frequency. 
8. Op-Amp Wein Bridge Oscillator: Design and test the performance for the given frequency. 
9. Study of 555 Timer: Design and test the performance of Monostable multivibrator circuit for a 

given pulse width. 
10. Study of 555 Timer: Design and test the performance of Astable multivibrator circuit for a 

given frequency. 
11. Study of Voltage Regulator: Design and study of IC7805 voltage regulator, calculation of line 

and load regulation. 
12. A/D Converter 

IV SEMESTER L T P C 
0 0 3 1.5 
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Equipment required for Laboratory: 

1. RPS - 0 – 30 V 
2. CRO - 0 – 20 M Hz. 
3. Function Generators - 0 – 1 M Hz 
4. Components 
5. Multi Meters 
6. IC Trainer Kits (Optional) 
7. Bread Boards 
8. Components: - IC741, IC555, IC565, IC1496, IC723, 7805, 7809, 7912 and other 

essential components. 
9. Analog IC Tester 
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IV-SEMESTER L T P C 
 0 0 3 1.5 

18EC4L08-DIGITAL SYSTEMS DESIGN USING HDL LAB 
 
The students are required to design and draw the internal structure of the following Digital Integrated 

Circuits and to develop VHDL source code, perform simulation using relevant simulator and analyze the 

obtained simulation results using necessary synthesizer. Further, it is required to verify the logic with 

necessary hardware. 

COURSE OUTCOMES: 

After going through this course the student will be able to 

 Understand the concepts of Design Flow and Programming Statements 

 Understand the concepts of Combinational logic circuits in digital system 
 Understand the concepts of sequential logic circuits in digital system 

 Understand the concepts of Programmable logic devices & memories. 
 Understand the concepts of HDL modeling and logic families 

List of Experiments: 

1. Realization of Logic Gates 

2. 3 to 8 Decoder 

3. 8*1 Multiplexer and 2*1 De-multiplexer 

4. 4-Bit Comparator. 

5. D Flip-Flop 

6. Decade Counter 

7. 4 Bit Counter 

8. Shift Register 

9. Universal shift register 

10. Ram (16*4) (read and write operations) 

11. ALU 

Equipment Required: 

1. Xilinix ISE software-latest version 

2. Personal computer with necessary pheripherals 

3. Hardware kits- Various FPGA families. 
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18EC4L09-MINI PROJECT 
 
 
The students are required to design and develop prototype model relevant to the Electronics and 

Communication. The prototype should be done by individual student. The model should be innovative in 

development; student should give presentation and demonstration of project work. The students are 

required to submit document of project report at the end. 

 
COURSE OUTCOMES: 
 
 
After going through this course the student will be able to 

 Understand the real world problems 

 Gain knowledge to solve and address the problem 

 Improve presentation skills and writing skills 

 Involve in both theoretical and practical work 

The evaluation of mini project is done based on 

1) Relevance of the project 

2) Complexity of project work 

3) New idea involved in the project 

4) Current age Acceptance of the Project 

5) Design and Development of project work 

6) Presentation and Communication skill of student 

7) Project Report given by the Student 

IV SEMESTER L T P C 
0 0 4 2 



  

 

 

 

 

TELEVISION ENGINEERING 
(Elective- I) 

 

UNIT I 

INTRODUCTION: TV transmitter and receivers, synchronization. Television Pictures: Geometric form and aspect 

ratio, image continuity, interlaced scanning, picture resolution, Composite video signal: Horizontal and vertical 

sync, scanning sequence, Colour signal generation and Encoding: Perception of brightness and colours, additive 

colour mixing, video signals for colours,  luminance signal, colour difference signals, encoding of colour difference 

signals, formation of chrominance signals, PAL encoder. 

UNIT II 

TV SIGNAL TRANSMISSION AND PROPAGATION: Picture signal transmission, positive and negative 

modulation, VSB transmission, sound signal transmission, standard channel BW, TV transmitter, TV signal 

propagation, interference, TV broadcast channels.  

MONOCHROME TV RECEIVER: RF tuner, IF subsystem, video amplifier, sound section, sync separation and 

processing, deflection circuits, scanning circuits.  

PAL–D colour receiver: Electron tuners, IF subsystem, Y-signal channel, chroma decoder, separation of U & V 

Colour phasors, synchronous demodulators, subcarrier generation, raster circuits. 

UNIT III 

VISION IF SUBSYSTEM: AGC, noise cancellation, video and intercarrier sound signal detection, Colour receiver 

IF subsystem, Receiver sound system: FM detection, FM Sound detectors, typical applications.TV Receiver Tuners: 

Tuner operation, VHF and UHF tuners. 

COLOUR SIGNAL DECODING:PAL-D decoder, chroma signal amplifiers, separation of U and V signals, Color 

burst separation, Burst phase discriminator, Reference oscillator, Indent and color killer circuits, RO phase shift and 

180 degrees PAL-SWITCH circuitry,      U & V demodulators, Colour signal mixing. 

UNIT-IV 
HISTORY OF HDTV: Analog and Digital TV Compared, Going HD,  Broadcast Engineering and Information 

Technology, The Road to HDTV, The Grand Alliance, A DTV Standard at Last, Producing HDTV, HD Goes 

Coast-to-Coast, DTV Conversion. 

COMPRESSION TECHNIQUES: Compression, MPEG-2 Video Compression, MPEG-4, H.264, Motion – JPEG 

(M-JPEG) compression, Audio Compression, Compressed Data Streams, Packetized  Transport. 

UNIT V 
DTV TRANSMITTER AND RECIEVER: Engineering Basics, Presentation, Transmission, Reception and 

Demodulation, Transport Stream Demultiplexing, Decoding and Decompression, Program Assembly and 

Presentation, Receiver Issues, Presentation Concerns. 

HDTV AND DTV STANDARDS: Standards Bodies, The ATSC Standards, SMPTE Standards, The Audio 

Engineering Society, Cable DTV Standards, Institute of Electronic and Electrical Engineers, The Consumer 

Electronics Association, Other Societies and Organizations. 

UNIT VI 

EMERGING TECHNOLOGIES AND STANDARDS:  Technology and Standards Development, Presentation, 

Delivery and Distribution, MPEG and Metadata, Enhanced, Interactive and Personalized, Virtual Product 

Placement, Multiplatform Emergency Alert System. 

 

IV Year  - I Semester  
L T P C 

4 0 0 3 



  

 

 

 

TEXT BOOKS 

1. Modern Television Practice – Principles, Technology and Service – R.R.Gulati, New Age International 

Publication, 2002 

2. Television and Video Engineering – A.M.Dhake, 2
nd

 Edition,  

3.  “HDTV and the Transition to Digital Broadcasting: Understanding New Television Technologies” by Philip 

J. Cianci, Focal Press, 2007. 

4.  “Digital Video and HDTV Algorithms and Interfaces” by Charles Poynton, Morgan Kaufman publishers, 

2007.   

REFERENCES 

1. Basic Television and Video Systems – B.Grob and C.E.Herndon, McGrawHill,1999 

2.  “Newnes Guide to Television and Video Technology” by Ibrahim.K.F, Newnes Publishers, 4
th

 edition, 

2007. 

3. “H.264 and MPEG-4 and Video compression video coding for Next-generation Multimedia” by  Iain E. G. 

Richardson,John Wiley & Sons Ltd., 2003. 

“.



  

 

ELECTRONIC SWITCHING SYSTEMS 

(Elective- I) 

 

 

OBJECTIVES : 

The student will 

• Understand the means of measuring traffic. 

• Understand the implication of the traffic level on system design. 

 

UNIT -I: 

Introduction: Evolution of Telecommunications, Simple Telephone Communication, Basics of Switching System, 

Manual Switching System, Major Telecommunication Networks. 

Crossbar Switching: Principles of Common Control, Touch Tone Dial Telephone, Principles of Crossbar 

Switching, Crossbar Switch Configurations, Cross point Technology, Crossbar Exchange Organization. 

 

UNIT -II: 

Electronic Space Division Switching: Stored Program Control, Centralized SPC: Stand by mode, Synchronous 

duplex mode, Distributed SPC, Software Architecture, Application Software, Enhanced Services, Two-Stage 

Networks, Three-Stage Networks, n- Stage Networks. 

 

UNIT -III 

Time Division Switching: Basic Time Division Space Switching, Basic Time Division Time Switching, 

Generalised time division Space switch, Basic Time division time switching: modes of operation, simple problems, 

Time Multiplexed Space Switching, Time Multiplexed Time division space Switch, Time Multiplexed Time 

Switching, Combination Switching: Time Space (TS) Switching, Space-time (ST) Switching, Three-Stage 

Combination Switching, n- Stage Combination Switching. 

 

UNIT  IV 

Telephone Networks: Subscriber Loop System, Switching Hierarchy and Routing, Transmission Plan, 

Transmission Systems, Numbering Plan, Charging Plan, Signaling Techniques, In-channel Signaling, Common 

Channel Signaling, CCITT Signaling System no.6, CCITT Signaling System no.7, Packet Switching: Statistical 

Multiplexing, Local- Area and Wide- Area Networks, Large-scale Networks, Broadband Networks. 

 

UNIT -V: 

Switching Networks: Single- Stage Networks, Grading, Link Systems, Grades of service of link systems, 

Application of Graph Theory to link Systems, Use of Expansion, Call Packing, 

Rearrange-able Networks, Strict- Sense non-blocking Networks, Sectionalized Switching Networks 

Telecommunications Traffic: The Unit of Traffic, Congestion, Traffic Measurement, A Mathematical Model, 

Lost-call Systems, Queuing Systems. Problems  

 

UNIT -VI: 

Integrated Services Digital Network: Motivation for ISDN, New Services, Network and Protocol Architecture, 

Transmission Channels, User- Network Interfaces, Signaling, Numbering and Addressing, Service Characterization, 

Interworking, ISDN Standards, Expert Systems in ISDN, Broadband ISDN, Voice Data Integration. 

 

TEXT BOOKS: 

1. Telecommunication Switching Systems and Networks- Thiagarajan Viswanathan, 2000, PHI. 

2. Telecommunications Switching, Traffic and Networks- J. E. Flood, 2006, Pearson  Education. 

 

 



  

 

REFERENCES: 

1. Digital Telephony- J. Bellamy, 2nd Edition, 2001, John Wiley. 

2. Data Communications and Networks- Achyut S. Godbole, 2004, TMH. 

3. Principles of Communication Ststems- H. Taub & D. Schilling, 2nd Edition, 2003, TMH. 

4. Data Communication & Networking- B. A. Forouzan, 3rd Edition, 2004, TMH. 

5. Telecommunication System Engineering – Roger L. Freeman, 4th Ed., Wiley-Inter Science,John Wiley & Sons, 

2004. 

Outcomes 

The student will be able to 

• Evaluate the time and space parameters of a switched signal 

• Establish the digital signal path in time and space, between two terminals 

• Evaluate the inherent facilities within the system to test some of the SLIC, CODEC and digital switch 

functions. 

• Investigate the traffic capacity of the system. 

• Evaluate methods of collecting traffic data. 

• Evaluate the method of interconnecting two separate digital switches. 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

SYSTEM DESIGN THROUGH VERILOG 

(Elective- I) 

 

UNIT-I 

INTRODUCTION TO VERILOG: 

Verilog as HDL, Levels of design description, concurrency, simulation and synthesis, functional verification, 

system tasks, programming language interface(PLI), module, simulation and synthesis tools, test benches. 

LANGUAGE CONSTRUCTS AND CONVENTIONS: 

Introduction, keywords, identifiers, whitespace characters, comments, numbers, strings, logic values, data types, 

scalars and vectors, parameters, memory, operators, system tasks. 

 

UNIT-II  

GATE LEVEL MODELLING: 

Introduction, AND gate primitive, module structure, other gate primitives, illustrative examples, tristate gates, array 

of instances of primitives, design of Flip flops with gate primitives, delays, strengths and contention resolution, net 

types, design of basic circuits. 

 

UNIT-III 

BEHAVIORAL MODELLING: 

Introduction, operations and assignments, functional Bifurcation, initial construct, always construct, examples, 

assignments with delays, wait construct, multiple always blocks, designs at behavioral level, blocking and non-

blocking assignments, the case statement, simulation flow, if and if else constructs, assign-De assign construct, 

repeat construct, FOR loop, the disable construct, While loop, Forever loop, parallel blocks, force-release construct, 

event. 

 

UNIT-IV 

DATAFLOW LEVEL AND SWITCH LEVEL MODELLING: 

Introduction, continuous assignment structures, delays and continuous assignments, assignment to vectors, basic 

transistor switches, CMOS switch, Bidirectional gates and time delays with switch primitives, instantiations with 

strengths and delays, strength contention with trireg nets. 

 

UNIT-V 

SYNTHSIS OF COMBINATIONAL AND SEQUENTIAL LOGIC USING VERILOG: Synthesis of 

combinational logic: Net list of structured primitives, a set of continuous assignment statements and level sensitive 

cyclic behavior with examples, Synthesis of priority structures, Exploiting logic don’t care conditions. Synthesis of 

sequential logic with latches: Accidental synthesis of latches and Intentional synthesis of latches, Synthesis of 

sequential logic with flip-flops, Synthesis of explicit state machines. 

 

UNIT-VI  

VERILOG MODELS: 

Static RAM Memory, A simplified 486 Bus Model, Interfacing Memory to a Microprocessor Bus, UART Design 

and Design of Microcontroller CPU. 

 

TEXT BOOKS: 

1. Design through Verilog HDL – T.R. Padmanabhan and B. Bala Tripura Sundari, WSE, IEEE Press, 2004. 

2. Advanced Digital Design with Verilog HDL – Michael D. Ciletti, PHI, 2005. 

 

REFERENCES: 

1. Fundamentals of Logic Design with Verilog – Stephen. Brown and Zvonko Vranesic, TMH, 2005. 

2. A Verilog Primier – J. Bhasker, BSP, 2003. 

 

 

 

 

 



  

 

 

List of the Experiments / programs 

To  Student has to perform at least FOUR Experiments in each part 

 

                                     PART-1( SIGNALS ) 

1) Generation of discrete time signals for discrete signals 

2) To verify the Linear Convolution 

a) Using MATLAB 

b) Using Code Composer Studio(CCS) 

3) To verify the Circular Convolution for discrete signals 

a) Using MATLAB 

b) Using Code Composer Studio(CCS) 

4) To Find the addition of Sinusoidal Signals 

5) To verify Discrete Fourier Transform(DFT) and Inverse Discrete Fourier Transform(IDFT) 

a) Using MATLAB 

b) Using Code Composer Studio(CCS) 

6) Transfer Function Stability Analysis: using pole-zero plot, bode plot, Nyquist plot, z-plane plot. 

                                PART-2 ( FILTERS ) 

7) Frequency Response of IIR low pass Butterworth Filter 

8) Frequency Response of IIR high pass Butterworth Filter 

9) Frequency Response of IIR low pass Chebyshev Filter 

10) Frequency Response of IIR high pass Chebyshev Filter 

11) Frequency Response of FIR low pass  Filter using Rectangle Window 

12) Frequency Response of FIR low pass  Filter using Triangle Window 

                               PART – 3( IMAGE PROCESSING ) 

13) An image processing in a false contouring system 

14) To generate the histogram equalization to the image  

15) To verify the Normalized Cross Correlation to the addition of noise and removal of noise using filters to an 

image.  

16) Compute the edge of an image using spatial filters. 

17) Perform the image motion blur and calculate PSNR to the noise image and also noise free image. 

18) To verify the PSNR to the Second order Decomposition of Discrete Wavelet transforms and to the reconstructed 

image using inverse Discrete Wavelet transform 

 

 

 

IV Year  - I Semester  
L T P C 

0 0 3 2 

DIGITAL SIGNAL PROCESSING LABORATORY 

 



  

 

 

 

OPERATING SYSTEMS 

ELECTIVE-III 

 

 

 

OBJECTIVES:  

• Study the basic concepts and functions of operating systems. 

• Understand the structure and functions of OS. 

• Learn about Processes, Threads and Scheduling algorithms. 

• Understand the principles of concurrency and Deadlocks. 

• Learn various memory management schemes. 

• Study I/O management and File systems. 

• Learn the basics of Linux system and perform administrative tasks on Linux Servers. 

  

UNIT I                       

Introduction to Operating System Concept: Types of operating systems, operating systems concepts, operating 

systems services, Introduction to System call, System call types. 

 

UNIT-II: 

Process Management – Process concept, The process, Process State Diagram , Process control block, Process 

Scheduling- Scheduling Queues, Schedulers, Operations on Processes, Interprocess Communication, Threading 

Issues, Scheduling-Basic Concepts, Scheduling Criteria, Scheduling Algorithms. 

 

UNIT-III: 

Memory Management: Swapping, Contiguous Memory Allocation, Paging, structure of the Page Table, 

Segmentation 

Virtual Memory Management:  

Virtual Memory, Demand Paging, Page-Replacement Algorithms, Thrashing 

 

UNIT-IV: 

Concurrency: ProcessSynchronization, The Critical- Section Problem, Synchronization Hardware, Semaphores, 

Classic Problems of Synchronization, Monitors, Synchronization examples 

Principles of deadlock – System Model, Deadlock Characterization, Deadlock Prevention, Detection and 

Avoidance, Recovery form Deadlock 

 

UNIT-V: 

File system Interface- the concept of a file, Access Methods, Directory structure, File system mounting, file 

sharing, protection. 

File System implementation- File system structure, allocation methods, free-space management 

Mass-storage structure overview of Mass-storage structure, Disk scheduling, Device drivers,  

 

UNIT VI: 

Linux System: Components of LINUX, Interprocess Communication,  Synchronisation, Interrupt, Exception and 

System Call.  

Android Software Platform: Android Architecture, Operating System Services,  Android Runtime  Application 

Development, Application Structure,  Application Process management 

 



  

 

OUTCOMES:  

• Design various Scheduling algorithms. 

• Apply the principles of concurrency. 

• Design deadlock, prevention and avoidance algorithms. 

• Compare and contrast various memory management schemes. 

• Design and Implement a prototype file systems. 

• Perform administrative tasks on Linux Servers 

• Introduction to Android Operating System Internals  

  

TEXT BOOK: 

1.  Operating System Concepts,Abraham Silberschatz, Peter Baer Galvin and Greg Gagne 9th Edition, John Wiley 

and Sons Inc., 2012. 

2. Operating Systems – Internals and Design Principles, William Stallings, 7th Edition,  Prentice Hall, 2011. 

3. Operating Systems-S Halder, Alex A Aravind Pearson Education Second Edition 2016 . 

 

REFERENCES: 

1. Modern Operating Systems, Andrew S. Tanenbaum, Second Edition, Addison Wesley, 2001. 

2. Operating Systems: A Design-Oriented Approach,Charles Crowley, Tata Mc Graw Hill  Education”, 1996. 

3. Operating Systems: A Concept-Based Approach, D M Dhamdhere, Second Edition, Tata  

    Mc Graw-Hill Education, 2007. 
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PROBABILITY AND STATISTICS  

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

 

Prerequisites: - 

SYLLABUS:  

 

UNIT I: Discrete Random variables and Distributions: 

Introduction-Random variables- Discrete Random variable-Distribution function-Expectation-

Moment Generating function-Moments and properties.Discrete distributions: Binomial and 

Poisson distributions. 

 

UNIT II: Continuous Random variable and distributions: 

Introduction-Continuous Random variable-Distribution function- Expectation-MomentGenerating 

function-Moments and properties.Continuous distribution: Normal distributions, 

Normalapproximation to Binomial distribution. 

 

UNIT III: Sampling Theory: 

Introduction - Population and samples- Sampling distribution of means (s known)-Centrallimit 

theorem- t-distribution- Sampling distribution of means (s unknown)- Samplingdistribution of 

variances -𝜒2 and F-distributions- Point estimation- Maximum error ofestimate - Interval 

estimation. 

 

UNIT IV: Tests of Hypothesis: 

Introduction –Hypothesis-Null and Alternative Hypothesis- Type I and Type II errors –Levelof 

significance - One tail and two-tail tests- Tests concerning one mean and proportion, twomeans- 

Proportions and their differences- ANOVA for one-way and two-way classified data. 
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UNIT V: Curve fitting and Correlation: 

Introduction - Fitting a straight line –Second degree curve-exponential curve-power curve 

bymethod of least squares-Goodness of fit.Correlation and Regression – Properties. 

 

 

Text Books: 

1. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics for 

Engineering, 9th Edition, PHI. 

 

2. Jay l.devore, Probability and Statistics for Engineering and the Sciences, 8th edition, Cengage. 

 

Reference Books: 

1. ShronL.Myers, Keying Ye, Ronald E Walpole, Probability and StatisticsEngineers and the 

Scientists,8th Edition, Pearson 2007. 

 

2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction toprobability and 

statistics, Cengage learning, 2009. 
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OBJECT ORIENTED PROGRAMMING 

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

PREREQUISITES: - 

COURSE OUTCOMES: 

 

Upon successful completion of the course, the student will be able to: 

 

1. Understand the principles of object oriented concepts. Define classes and objects by 

identifying real world entities, their properties and functionalities. 

2. Reuse the existing classes by using inheritance and understand the concepts of packages 

and exception handling. 

3. Make use of built-in classes in Java and understand the concept of thread. 

4. Develop user interfaces using applets, AWT and Event handling in java. 

5. Create portable GUI applictions using Swing components. 

 

 SYLLABUS: 

UNIT-I: 

Introduction to OOP, procedural programming language vs object oriented language, principles of 

OOP, applications of OOP, history of java, java features, JVM. Variables, primitive data types, 

identifiers, literals, operators, expressions, precedence rules and associativity, primitive type 

conversion and casting, flow of control. 

Classes and objects, class declaration, creating objects, methods, constructors and constructor 

overloading, garbage collector. 

UNIT-II: 

Inheritance, types of inheritance, super keyword, final keyword, overriding and abstract class. 

Interfaces, creating the packages, using packages, importance of CLASSPATH and java.lang 

package, importance of static keyword and examples, this keyword, arrays, command line 

arguments, nested classes. 
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Exception handling, importance of try, catch, throw, throws and finally block, userdefined 

exceptions, Assertions. 

UNIT-III: 

Multithreading: Introduction, thread life cycle, creation of threads, thread priorities, thread 

synchronization, communication between threads. Reading data from files and writing data to files, 

random access file. 

UNIT-IV:Applet class, Applet structure, Applet life cycle, sample Applet programs. Event 

handling: event delegation model, sources of event, Event Listeners, adapter classes, inner classes. 

UNIT-V: 

AWT: introduction, components and containers, Button, Label, Checkbox, Radio Buttons, List, 

Boxes, Choice Boxes, Container class, Layouts, Menu and Scrollbar. 

Swing: Introduction, JFrame, JApplet, JPanel, Componets in Swings, Layout Managers in  Swings, 

JList and JScrollPane, Split Pane, JTabbedPane, JTree, JTable, Dialog Box. 

TEXT BOOKS: 

1. The complete Reference Java, 8th edition, Herbert Schildt, TMH. 

2. Programming in JAVA, Sachin Malhotra, SaurabhChoudary, Oxford. 

3. JAVA for Beginners,4e,JoyceFarrell,Ankit R. Bhavsar,Cengage Learning. 

4. Object oriented programming with JAVA,Essentials and Applications, Raj Kumar 

Bhuyya,Selvi,Chu,TMH. 

5. Introduction to java programming, 7th edition by Y Daniel Liang, Pearson. 

REFERENCE BOOKS: 

1.JavaProgramming,K.Rajkumar.Pearson 

2.CoreJava,BlackBook,RNageswararao,Wiley,Dream Tech 

3.Core Java for Beginners,RashmiKantaDas,vikas. 

4.Object Oriented Programming Through java, P.Radha Krishna,     Universities Press 
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ADVANCED DATA STRUCTURES 

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

 

PREREQUISITES: Data Structures 

COURSE OUTCOMES: 
 

Upon successful completion of the course, the student will be able to: 

 

1. Create hash based index for efficient search  

2. Analyze the efficiency of various tree data structures 

3. Understand the concept of priority queues and its applications 

4. Implement tree data structures for multi-way search  

5. Identify and implement shortest path in various real time problems. 

 

SYLLABUS: 

 

UNIT-I: 

SORTING: Quick Sort, Merge Sort, External Sorting, Introduction, K-way Merging - Buffer 

Handling for parallel Operation. 

HASHING :Introduction-Static Hashing- Hash Table- Hash Functions- Secure Hash Function- 

Overflow Handling- Theoretical Evaluation of Overflow Techniques 

 

UNIT-II:  TREES 

Introduction, Terminology, Representation of Trees, Binary Trees, Properties of Binary Tress, 

Binary Tree Representations, Tree Traversal: Inorder Traversal, Preorder Traversal, Postorder 

Traversal, Binary Search Trees, Definition, Searching a Binary Search Tree, Insertion into a 

Binary Search Tree, Deletion from a Binary Search Tree, Height of Binary Search Tree, AVL 

Trees, Insertions and Deletions. 
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UNIT-III: PRIORITY QUEUES (HEAPS) 

Model, Simple Implementation, Binary Heap-Structure Property-Heap-Order Property-Basic Heap 

Operations- Other Heap Operation, Applications of Priority Queues- The Selection Problem Event 

Simulation Problem, Binomial Queues- Binomial Queue Structure – Binomial Queue Operation- 

Implementation of Binomial Queues 

 

UNIT-IV: MULTIWAY SEARCH TREES  

M-Way Search Trees, Definition and Properties- Searching an M-Way Search Tree, B-Trees, 

Definition and Properties- Number of Elements in a B-tree- Insertion into B-Tree- Deletion from a 

B-Tree- B+-Tree Definition- Searching a B+-Tree-  Insertion into B+-tree- Deletion from a B+-

Tree. 

UNIT-V:  GRAPHS 

Introduction, Definition, Graph Representation, Elementary Graph Operation, Depth First Search, 

Breadth First Search, Connected Components, SpanningTrees, Minimum Cost Spanning Trees, 

Kruskal’S Algorithm, Prim’sAlgorithm,Sollin’s  Algorithm, Dijkstra's Algorithm 

 

TEXT BOOKS:   

1. Data Structures, a Pseudocode Approach, Richard F Gilberg, Behrouz A Forouzan,Cengage.   

2. Fundamentals of DATA STRUCTURES in C: 2nded, , Horowitz , Sahani, 

Andersonfreed,UniversitiesPress 

3. Data structures and Algorithm Analysis in C, 2ndedition, Mark Allen Weiss, Pearson 

REFERENCE  BOOKS: 

1. Web : http://lcm.csa.iisc.ernet.in/dsa/dsa.html 

2. http://utubersity.com/?page_id=878 

3. http://freevideolectures.com/Course/2519/C-Programming-and-Data-Structures 

4. http://freevideolectures.com/Course/2279/Data-Structures-And-Algorithms 

5. File Structures :An Object oriented approach with C++, 3ed, Michel J Folk, Greg Riccardi, 

BillZoellick 
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DIGITAL LOGIC DESIGN 

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

PREREQUISITES: - 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to: 
 
1. Apply Boolean laws & theorems to digital Logic functions; simplify the Boolean functions  to 

the minimum number of literals 

2. Design different types of combinational logic circuits using Adders, Subtractors,   Decoders, 

Multiplexers and Magnitude Comparators. 

3. Design clocked sequential logic circuits using flip flops 

4. Design different types of Counters, Registers. 

5. Contrast Programmable logic devices(PROM, PAL, and PLA) and its design.  

 

SYLLABUS: 

UNIT I: 

 Number Systems and Codes: Decimal, Binary, Octal, Hexadecimal Number systems and their 

conversions, Complements: r’s complement, (r-1)’s complement, Arithmetic additions, subtraction 
using the method of complements. Codes: BCD, Excess 3, Gray codes. 

Boolean algebra And Logic Gates:  

Digital computers and digital systems, Basic theorems and Properties of Boolean Algebra, Boolean 

functions, Canonical and Standard Forms, Digital Logic Gates, Universal gates, Canonical and 

standard forms, simplification of Boolean 

Functions using K maps (up to five variables), Don't-Care conditions, Tabulation method, Two 

level NAND and NOR implementations. 

 

UNIT II: 

Combinational Logic:  

Introduction, Design Procedure, Adders, Subtractors, Code Conversion, Analysis Procedure. 

Exclusive-or Gates, Parity Generators and Checkers.  

Combinational Logic with MSI and LSI: Binary Parallel Adder, Decimal Adder, Magnitude 

Comparator, Decoders, Demultiplexers, Encoders, Multiplexers, Code Conversion. 
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UNIT III : 

Sequential Logic: Sequential circuits, Classification, Latches, Flip Flops, Triggering of Flip-

Flops, Master slave flip-flop, Flip-Flop Excitation tables, flip-flop direct inputs.  

Analysis of Clocked Sequential Circuits: State table, State diagram, state equations, State 

Reduction and Assignment, Design Procedure, design with unused states, Design of Counters. 

 

UNIT IV: 

Registers: Register, Left Shift register, Right shift register, Bidirectional Shift register, Universal 

Shift register. 

Counters: Design of Synchronous counters, Ripple counters, Up/Down counters, Ring counter, 

Johnson counter. 

 

UNIT V: 

Programmable Logic & Clock Circuits: Read – Only Memory (ROM), PROM, 

Programmable Logic Device (PLD), Programmable Logic Array (PLA), Programmable Array 

Logic (PAL), 555 timer, Astable and Monostable operations. 

 

TEXT BOOKS  

1.M.Morris Mano, Digital Logic & Computer Design 1 e/d reprint, Pearson education, 2013.  

2. Roth ,Fundamentals of Logic Design, Cengage,5/e. 

 

REFERENCE BOOKS: 

1. Donald e Givone, Digital Principles and Design, TMH. 

2. A.AnandKumar ,Fundamentals of Digital Circuits,4th Edition,PHI 

3. ZviKohavi, Switching and Finite Automata Theory, 2nd Edition, TMH, 1978. 
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Humanities-I: Effective Technical Communication 

 
II Year – I Semester 

Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

SYLLABUS: 
 
UNIT-I: Vocabulary Building 

The concept of word formation  
Root words from foreign languages and their use in English  
Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives  
Synonyms, antonyms and standard abbreviations  

UNIT-II: Writing Skills 

Sentence structures  
Use of phrases and clauses in sentences  
Importance of proper punctuation  
Creating coherence  
Organizing principles of paragraphs in documents  
Comprehension  

Essay writing  
UNIT-III: Identifying Common Errors in Writing 

Subject-verb agreement  
Noun-Pronoun agreement  
Misplaced Modifiers  
Articles  
Prepositions  
Redundancies  
Clichés  

UNIT-IV: Oral Communication 

Common Everyday situations: Conversations and Dialogues  
Communication at workplace  
Interviews  
Formal Presentations  

UNITV:  Life Skills 

Self-assessment and self esteem  
Attitudes, values and beliefs  
Personal goal setting  
Career planning  
Managing Time  
Complex Problem solving  
Creativity  
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Suggested Readings:  

 
1. Practical English usage, Michael Swan, OUP 1995  

2. Remedial English Grammar, F.T.Wood.Macmillan, 2007  

3. On writing well. William Zinsser, Harper Resource book, 2001  

4. Study Writing, Liz-Hamp-Lyons and Ben Heasly, Cambridge University Press, 2006  

5. Communication Skills, Sanjay Kumar and Pushp Latha, Oxford University press, 2011  

6. Exercises in spoken English parts I-III, CIEFL, Hyderabad Oxford university press  
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OBJECT ORIENTED PROGRAMMING LAB 

II Year – I Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES: - 

COURSE OUTCOMES: 

 

Upon successful completion of the course, the student will be able to: 

 

1. Understand the behavior of primitive data types, object references, and arrays. 

2. Implement Java classes from specifications 

3. Implement interfaces, inheritance, and polymorphism as programming techniques 

4. Apply exceptions handling. 

 
LIST OF LAB EXPERIMENTS: 

Exercise - 1 (Basics) 

a). Write a JAVA program to display default value of all primitive data type of JAVA 

b). Write a java program that display the roots of a quadratic equation ax2+bx=0. Calculate the 

discriminate D and basing on value of D, describe the nature of root. 

 

Exercise - 2 (Operations, Expressions, Control-flow, Strings) 

a). Write a JAVA program to search for an element in a given list of elements using binary search 

mechanism. 

b). Write a JAVA program to sort for an element in a given list of elements using bubble sort 

(c). Write a JAVA program to sort for an element in a given list of elements using merge sort. 

(d) Write a JAVA program using StringBuffer to delete, remove character. 

 

Exercise - 3 (Class, Objects) 

a). Write a JAVA program to implement class mechanism. – Create a class, methods and invoke 

them inside main method. 

b). Write a JAVA program to implement constructor. 

Exercise - 4 (Methods) 
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a). Write a JAVA program to implement constructor overloading. 

b). Write a JAVA program implement method overloading. 

 

Exercise - 5 (Inheritance) 

a). Write a JAVA program to implement Single Inheritance. 

b). Write a JAVA program to implement multi level Inheritance. 

c). Write a java program showing the usage of abstract class.  

 

Exercise - 6 (Inheritance - Continued) 

a). Write a JAVA program give example for “super” keyword. 

b). Write a JAVA program to implement Interface.  

 

Exercise - 7 (Exception) 

a).Write a JAVA program that describes exception handling mechanism 

b).Write a JAVA program Illustrating Multiple catch clauses. 

 

Exercise – 8 (Runtime Polymorphism) 

a). Write a JAVA program that implements Runtime polymorphism 

 

Exercise – 9 ( Exception) 

a). Write a JAVA program Illustrating exception handling keywords. 

b). Write a JAVA program for creation of Java Built-in Exceptions 

c).Write a JAVA program for creation of User Defined Exception 

 

Exercise – 10 (Threads) 

a). Write a JAVA program that creates threads by extending Thread class. 

b). Write a program illustrating isAliveand join () 

c). Write a Program illustrating Daemon Threads. 

Exercise - 11 (Threads continuity) 

a).Write a JAVA program Producer Consumer Problem 
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b).Write a case study on thread Synchronization after solving the above producer consumer 

problem. 

Exercise – 12 (Packages) 

a). Write a JAVA program illustrate class path 

b). Write a case study on including in class path in your os environment of your package. 

c). Write a JAVA program that import and use your package in the previous Problem. 

 

Exercise - 13 (Applet) 

a).Write a JAVA program to paint like paint brush in applet. 

b). Write a JAVA program to create different shapes and fill colors using Applet. 

 

Exercise - 14 (Event Handling) 

a).Write a JAVA program that display the x and y position of the cursor movement using Mouse. 

b).Write a JAVA program that identifies key-up key-down event user entering text in a Applet. 
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ADVANCED DATA STRUCTURES LAB 

 

II Year – I Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES: Data Structures, C/C++ programming 

COURSE OUTCOMES: 

 

Upon successful completion of the course, the student will be able to: 

 

1.  Develop indices. 

2. Implement various search trees. 

3. Crate a graph and traverse the graph 

4. Develop code for shortest path problems. 

LIST OF LAB EXPERIMENTS: 

1 To implementation of Quick Sort 

2 To implementation of Merge Sort  

3 To implementation of Static Hashing (Use Linear probing for collision resolution) 

4 To implementation of Binary Search trees.  

5 To perform various operations i.e., insertions and deletions on AVL trees. 

6 To implement operations on binary heap. 

7 To implement operations on graphs 

i) vertex insertion 

ii) Vertex deletion 

iii) finding vertex 

iv)Edge addition and deletion 

8 To implementation of Breadth First Search Techniques. 

9 To implementation of Depth First Search Techniques.  

10 To implement Prim’s algorithm to generate a min-cost spanning tree. 

11 To implement Krushkal’s algorithm to generate a min-cost spanning tree. 

12 To implement Dijkstra’s algorithm to find shortest path in the graph.  
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R PROGRAMMING LAB 

 

II Year – I Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

 

PREREQUISITES: -  

COURSE OUTCOMES: 
 

Upon successful completion of the course, the student will be able to: 

 

1. Implement the basic concepts and data structures of R. 

2. Implement loops and functions in R 

3. Implement mathematical functions and handling files 

4. Apply the different distributions 

5. Use various graphical tools in R 

6. Describe the properties of discrete and continuous distribution functions 

Concepts to be covered:  

Introduction, How to run R, R Programming Structures, Control Statements, Loops, , Functions, 

Recursion, Doing Math and Simulation in R, Input /output, Accessing the Keyboard and Monitor, 

Reading and writer Files, Creating Graphs, Saving Graphs to Files, Probability Distributions, 

Correlation and Covariance, Linear Models. 

 

LIST OF EXPERIMENTS: 

 

Exercise 1: Introduction to R Programming  

Exercise 2: Getting Used to R: working with  Data  structures 

Exercise 3: Using Conditional & Iterative Statements in R 

Exercise 4: Working with functions  

Exercise 5: Doing Math and Simulation in R 

 Math Functions 

 Calculus 

 Linear algebraic operations 

 Set operations 
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Exercise 6: Reading in Your Own Data 

 Working with files 

 Accessing the Keyboard and Monitor, 

Exercise 7: Data visualization 

    Charts and plots 
 Find the mean, median, standard deviation and quintiles of a set of observations. 

    Students may experiment with real as well as artificial data sets. 
 
Exercise 8: Probability Distributions. 

 Generate and Visualize Discrete and continuous distributions using the statistical 
environment. Demonstration of Normal, binomial and Poisson distributions. 
 Students are expected to generate artificial data using and explore various distribution and 
its properties. Various parameter changes may be studied. 

 

Exercise 9: Correlation  
 

 Calculate the correlation between two variables.  

 Use the scatter plot to investigate the relationship between two variables 

 

Exercise 10: Fitting a straight line of type y=a+bx 
 

 A Statistical Model for a Linear Relationship   

 The R Function: lm  

 

TEXT BOOKS: 

1) Statistical Learning using R, WHITTON 

2) The Art of R Programming, A K Verma, Cengage Learning. 

3) R for Everyone, Lander, Pearson 

4) The Art of R Programming, Norman Matloff, No starch Press. 

REFERENCES: 

1) R Cookbook, Paul Teetor, Oreilly. 

2) R in Action, Rob Kabacoff, Manning 
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Constitution of India 

 

II Year – I Semester 
  Lecture: 2          Practical: 0                                                      Internal Marks:  - 

  Credits: 0           Tutorial: 0                             External Marks: - 

 

PREREQUISITES: -  

COURSE OUTCOMES: 

At the end of the course, the student will be able to have a clear knowledge on the following: 

1. Know the sources, features and principles of Indian Constitution. 

2. Learn about Union Government, State government and its administration. 

3. Get acquainted with Local administration and Pachayati Raj. 

4. Be aware of basic concepts and developments of Human Rights.  

5. Gain knowledge on roles and functioning of Election Commission 

 

SYLLABUS: 

 
UNIT-I 

Introduction to Indian Constitution: Constitution’ meaning of the term, Indian Constitution - 

Sources and constitutional history, Features - Citizenship, Preamble, Fundamental Rights and 

Duties, Directive Principles of State Policy. 

 

UNIT-II 

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- State 

relationship, President: Role, power and position, PM and Council of ministers, Cabinet and 

Central Secretariat, Lok Sabha, Rajya Sabha, The Supreme Court and High Court: Powers and 

Functions;  

 

UNIT-III 

State Government and its Administration Governor - Role and Position - CM and Council of 

ministers, State Secretariat: Organisation, Structure and Functions 

 

UNIT-IV 

A.Local Administration - District’s Administration Head - Role and Importance, Municipalities -  

Mayor and role of Elected Representative - CEO of Municipal Corporation PachayatiRaj: 

Functions PRI: Zila Panchayat, Elected officials and their roles, CEO Zila Panchayat:  Block level 
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Organizational Hierarchy - (Different departments), Village level - Role of Elected and Appointed 

officials - Importance of grass root democracy 

UNIT-V  

Election Commission: Election Commission- Role of Chief Election Commissioner and Election 

Commissionerate State Election Commission:, Functions of Commissions for the welfare of 

SC/ST/OBC and women  

 

REFERENCES:  

1. Durga Das Basu, Introduction to the Constitution of India, Prentice – Hall of India Pvt. 

Ltd.. New Delhi  

2. SubashKashyap, Indian Constitution, National Book Trust 

3. J.A. Siwach, Dynamics of Indian Government & Politics  

4. D.C. Gupta, Indian Government and Politics 

5. H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law 

Publication) 

6. J.C. Johari, Indian Government and Politics Hans  

7. J. Raj Indian Government and Politics  

8. M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law, 

Prentice – Hall of India Pvt. Ltd.. New Delhi 

9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil 

Right), Challenges to Civil Rights Guarantees in India, Oxford University Press 2012 

 E-RESOURCES:  

1. nptel.ac.in/courses/109104074/8  

2. nptel.ac.in/courses/109104045/ 

3. nptel.ac.in/courses/101104065/  

4. www.hss.iitb.ac.in/en/lecture-details 

5. www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution  
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Technical Seminar 

II Year – I Semester 
  Lecture: 1          Practical: 0                                                      Internal Marks:  - 

  Credits: 1           Tutorial: 0                             External Marks: - 

  

The Student Shall give a detailed presentation of any technical topic in the domain of Computer 

Science and Engineering which shall be evaluated by the Department committee. 
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Discrete Mathematics 

         II Year – II Semester 
 

  Lecture: 2          Practical: 0                                                      Internal Marks:  30 

  Credits: 2           Tutorial: 0                             External Marks: 70 

 

SYLLABUS: 

 

UNIT-I 

Mathematical Logic:Introduction, Statements and Notation, Connectives, Normal forms, Theory 

of inference for Statement Calculus, The Predicate Calculus, Inference theory of Predicate 

calculus. 

 

UNIT-II 

Set Theory: Introduction, Basic concepts of set theory, Principle of Inclusion and Exclusion, 

Properties of Binary relations, Relation matrix and Digraph, operations on relations, Partition and 

covering, Transitive closure, Equivalence, Compatibility and Partial Ordering Relations, Hasse 

Diagrams, Bijective functions, Inverse functions, Composition of functions, Recursive functions, 

Pigeonhole principle and its applications. 

 

UNIT-III 

Algebraic Structures: Algebraic systems and examples, general properties, semigroup, monoid, 

groups and subgroups. 

Number Theory:Properties of integers, Division algorithm, The greatest common divisor, 

Euclidean algorithm (without proof), Least common multiple, testing of prime numbers, The 

fundamental theorem of Arithmetic, Fermat’s theorem and Euler’s theorem (without proofs) and 

its applications. 

 

UNIT-IV 

Combinatorics and Recurrence Relations: Basic counting principles- sum rule, solving 

recurrence relations by substitution and by the method of characteristic roots. 
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UNIT -V: 

Graph Theory: Basic Concepts of Graphs, Sub graphs, Matrix Representation of Graphs: 

Adjacency Matrices, Incidence Matrices, Isomorphic Graphs, Paths and Circuits, Eulerian and 

Hamiltonian Graphs, Multigraphs, Planar Graphs, Euler’s Formula, Graph Colouring and 

Covering, Chromatic Number, Spanning Trees, Algorithms for Spanning Trees (Problems Only 

and Theorems withoutProofs). 

 

TEXT BOOKS: 

1. Discrete Mathematics for Computer Scientists and Mathematicians, J. L. Mott, A. Kandel, 

T.P. Baker, 2nd Edition, Prentice Hall of India. 

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

Tremblayand P. Manohar, Tata McGraw Hill 

3. Mathematical Foundation for Computer science, S. Santha, E.V. Prasad, Cengage 

publications. 

.. 

REFERENCE BOOKS: 

1. Discrete Mathematics and its Applications with Combinatorics and Graph Theory, K. 

H.Rosen, 7th Edition, Tata McGraw Hill. 

2. Discrete Mathematical Structures, BernandKolman, Robert C. Busby, Sharon Cutler 

Ross, PHI. 3. Discrete Mathematics, S. K. Chakraborthy and B.K. Sarkar, Oxford, 2011. 
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DATA BASE MANAGEMENT SYSTEMS 

II Year – II Semester 
  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

PREREQUISITES: - 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

 
1. Describe a database and different database models 

2. Design Entity Relationship models And Relational Model 

3. Design and implement queries using Structured Query Language 

4. Design database schema using normalization.  

5. Understand the characteristics of database transaction management. 

SYLLABUS: 

Unit – I:  

Introduction: Database system, Characteristics (Database Vs File System), Database Users 

(Actors on Scene, Workers behind the scene), Advantages of Data base systems, and Database 

applications. 

Brief introduction of different Data Models- the ER Model – Relational Model – Other Models; 

Concepts of Schema, Instance and data independence; Three tier schema architecture for data 

independence; Database system structure. 

Unit – II: 

Entity Relationship Model: Introduction, Representation Of Entities, Attributes, Entity Set, 

Relationship, Relationship Set, Constraints, Sub Classes, Super Class, Inheritance, Specialization, 

And Generalization Using ER Diagrams. 

Relational Model: Introduction to Relational Model, Concepts of Domain, Attribute, Tuple, 

Relation, Importance Of Null Values, Constraints (Domain, Key Constraints, Integrity Constraints) 

And Their Importance 

Unit – III:  

SQL: Simple Database schema, data types, table definitions (create, alter), different DML 

operations (insert, delete, update), basic SQL querying (select and project) using where clause, 
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arithmetic & logical operations, SQL functions (Date and Time, Numeric, String conversion), 

Creating tables with relationship, implementation of key and integrity constraints, nested queries, 

sub queries, grouping, aggregation, ordering.  

Implementation of different types of joins, view(updatable and non-updatable), relational set 

operations, Definition of NOSQL, History of NOSQL and Different NOSQL products, 

Applications, features of NoSQL, Difference between SQL and NoSQL 

Unit-IV 

Schema Refinement (Normalization): Purpose of Normalization or schema refinement, concept 

of functional dependency, normal forms based on functional dependency(1NF, 2NF and 3 NF), 

concept of surrogate key, Boyce-Codd normal form(BCNF), Lossless join and dependency 

preserving decomposition, Fourth normal form(4NF). 

Indexing: Hashing, single and multi-level indexes, dynamic multilevel indexing using B-Tree and 

B+ tree, index on multiple keys. 

Unit-V 

Transaction Management And Concurrency Control: Transaction, properties of transactions, 

transaction log, and transaction management with SQL using commit rollback and savepoint, 

Concurrency control for lost updates, uncommitted data, inconsistent retrievals and the Scheduler. 

Concurrency control with locking methods: lock granularity, lock types, two-phase locking for 

ensuring serializability, deadlocks. 

Recovery System:Introduction to ARIE, The Log, The Write-Ahead Log Protocol, check 

pointing, Recovery from system crash 

TEXT BOOKS:  
1. Raghurama Krishnan, Johannes Gehrke, “Data base Management Systems”, 3rd Edition, TATA 
McGrawHill, 2008.  

2. Silberschatz, Korth, “Data base System Concepts”, 6th Edition, McGraw Hill, 2010.  

3. C.J.Date, “Introduction to Database Systems”, 7th Edition, Pearson Education, 2002. 
4. Professional NOSQL” by Shashank Tiwari, 2011, WROX Press. 
REFERENCES:  
1. Peter Rob & Carlos Coronel, “Data base Systems design, Implementation, and Management”, 
7th Edition, Pearson Education, 2000.  

2. ElmasriNavrate, “Fundamentals of Database Systems”, 5th Edition, Pearson Education, 2007.  
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COMPUTER ORGANIZATION & ARCHITECTURE 

II Year – II Semester 
  Lecture: 2          Practical: 0                                                      Internal Marks:  30 

  Credits: 2           Tutorial: 0                             External Marks: 70 

PREREQUISITES: -DLD 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  
 

1. Understand the architecture of a modern computer with its various processing units.  

2. Understand RTL, micro operations, instruction cycle  

3. Understand the features of hardwired and micro programmed control units. 

4. Analyze the memory hierarchy system and performance improvement by cache memory. 

5. Analyze the communication methods of I/O devices and standard I/O interfaces. 

 

SYLLABUS: 

UNIT I: 

Basic Structure of Computers: Computer Types, Functional unit, Basic Operational concepts, 

Bus structures, Data Representation: Data types, Complements, Fixed Point Representation. 

Floating – Point Representation. Other Binary Codes, Error Detection codes. Performance, The 

history of computer development. 

 

UNIT II: 

Register Transfer Language And Micro Operations:Register Transfer language. Register 

Transfer Bus and memory transfers, Arithmetic Micro operations, logic micro operations, 

shiftmicro operations, Arithmetic logic shift unit. 

Basic Computer Organization and Design: Instruction codes, Computer Register, Computer 

instructions, Timing and control, Instruction cycle, Memory – Reference Instructions. Input –

Output and Interrupt. 
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UNIT III : 

Central Processing Unit: Stack Organization, Instruction formats, Addressing modes, Data 

Transfer and Manipulation Instructions, Program control Instructions. 

Control Unit: Control Memory, Hard wired control, Micro programmed control and Micro 

Instruction Format, Address Sequencing, Design of Control Unit. 

 

UNIT IV:  

Memory Organization: 

Memory Hierarchy, Primary Memory, Introduction to Secondary Memory, Associative Memory, 

Cache Memory, virtual Memory, Memory Management hardware. 

 

UNIT V: 

PIPELINE AND VECTOR PROCESSING: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction 

Pipeline, RISC Pipeline Vector Processing, Array Processors. 

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous data 

transfer, Modes of Transfer, Priority Interrupts, Direct memory Access, IOP, Serial 

Communication. 

 

TEXT BOOKS  
1.M.Morris Mano, ―Computer Systems Architecture, Pearson Education publishers, 3rd 
edition.  
2. Carl Hamacher, ZvonkoVranesic, SafwatZaky, ―Computer Organization, TMH 
publications, 5th edition, 2002. 
 

REFERENCE BOOKS: 

1. William Stallings, ―Computer Organization and Architecture, Pearson/PHI publishers, 
6th edition, 2004. 
2. Andrew S. Tanenbaum, ―Structured Computer Organization, Pearson/PHI publishers, 
4th edition, 2005. 
3.John D Carpinelli, ―Computer Systems Organization and Architecture‖, Pearson 
Education, 1st edition, 2001 
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OPERATING SYSTEMS 

II Year – II Semester 
  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

PREREQUISITES: - 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

 
1.Understand the functionalities of an operating system and Evaluate different CPU scheduling 

algorithms. 

2. Apply synchronization to cooperating processes and handle the deadlocks 

3. Learn various management techniques for efficient utilization of system memory. 

4. Understand and analyze theory andimplementation offiles and Evaluate different disk 

scheduling algorithms. 

 5. Analyze the functionalities in various operating systems. 
 

SYLLABUS: 

 

UNIT I 

Introduction to Operating System Concept: Types of operating systems, operating systems 

concepts, operating systems services, Introduction to System call, System call types. 

Process Management – Process concept, the process, Process State Diagram, Process control 

block, Process Scheduling- Scheduling Queues, Schedulers, Operations on Processes, Inter process 

Communication, Scheduling-Basic Concepts, Scheduling Criteria, and Scheduling Algorithms. 

 

UNIT-II: 

Concurrency: Process Synchronization, The Critical-Section Problem, Synchronization 

Hardware, Semaphores, Classic Problems of Synchronization, Monitors, Synchronization 

examples 

Principles of deadlock – System Model, Deadlock Characterization, Deadlock Prevention, 

Detection and Avoidance, Recovery form Deadlock 
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UNIT-III: 

Memory Management: Swapping, Contiguous Memory Allocation, Paging, structure of the Page 

Table, Segmentation 

Virtual Memory Management: 

Virtual Memory, Demand Paging, Page-Replacement Algorithms, Thrashing 

UNIT-IV: 

File system Interface- the concept of a file, Access Methods, Directory structure, File system 

mounting, file sharing, protection.  

File System implementation- File system structure, allocation methods, free-space management 

Mass-storage structure overview of Mass-storage structure, Disk scheduling, Device drivers, 

UNIT V: 

Linux System: Components of LINUX, Inter process Communication, Synchronization, Interrupt, 

Exception and System Call. 

Android Software Platform: Android Architecture, Operating System Services, Android Runtime 

Application Development, Application Structure, Application Process management 

 

TEXT BOOKS: 

1. Operating System Concepts, Abraham Silberschatz, Peter Baer Galvin and Greg Gagne 9th 

Edition, John Wiley and Sons Inc., 2012. 

2. Operating Systems – Internals and Design Principles, William Stallings, 7th Edition, Prentice 

Hall, 2011. 

3. Operating Systems-S Halder, Alex A Aravind Pearson Education Second Edition 2016 . 

 

REFERENCES: 

1. Modern Operating Systems, Andrew S. Tanenbaum, Second Edition, Addison Wesley, 2001. 

2. Operating Systems: A Design-Oriented Approach, Charles Crowley, Tata Mc Graw Hill 

Education”, 1996. 

3. Operating Systems: A Concept-Based Approach, D M Dhamdhere, Second Edition, Tata Mc 

Graw-Hill Education, 2007. 
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Managerial Economics & Financial Analysis 

II Year – II Semester 
  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

COURSE OUTCOMES: 

At the end of this course the student will able to: 

 
 The Learner is equipped with the knowledge of estimating the Demand for a product and 

the relationship between Price and Demand. 

 One should understand the Cost Concepts for decision making and to estimate the least cost 

combination of inputs. 

 One has to understand the nature of different markets and Price Output determination under 

various market conditions. 

 One should equipped with the knowledge of different Business Units 

 The Learner is able to prepare Financial Statements and the usage of various Accounting 

tools for Analysis. 

 The Learner is able to evaluate various investment project proposals with the help of 

capital budgeting techniques for decision making. 

 

SYLLABUS 

 

UNIT – I: 

Introduction to Managerial Economics and demand Analysis: 

Definition of Managerial Economics and Scope-Managerial Economics and its relation with other 

subjects-Concepts of Demand-Types-Determents-Law of Demand its Exception-Elasticity of 

Demand-Types and Measurement- Demand forecasting and its Methods. 

 

UNIT – II: 

Production and Cost Analyses: 

Production function-Isoquants and Isocosts-Law of Variable proportions- Cobb-Douglas 

Production function-Economics of Sale-Cost Concepts- Opportunity Cost-Fixed vs Variable Costs-

Explicit Costs vs Implicit Costs-Out of Pocket Costs vs Imputed Costs-Cost Volume Profit 

analysis- Determination of Break-Even Point (Simple Problem). 
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UNIT – III: 

Introduction to Markets, Theories of the Firm & Pricing Policies: 

Market Structures: Perfect Competition, Monopoly and Monopolistic and Oligopoly – Features – 

Price, Output Determination – Managerial Theories of firm: Maris and Williamson’s models – 

Methods of Pricing: Limit Pricing, Market Skimming Pricing, Internet Pricing: Flat Rate Pricing, 

Usage sensitive, Transaction based pricing, Priority Pricing. 

UNIT – IV: 

Types of Business Organization and Business Cycles: 

Features and Evaluation of Sole Trader – Partnership – Joint Stock Company – State/Public 

Enterprises and their forms – Business Cycles – Meaning and Features – Phases of Business Cycle. 

 

UNIT – V: 

Introduction to Accounting & Financing Analysis: 

Introduction to Double Entry Systems – Preparation of Financial Statements- Analysis and 

Interpretation of Financial Statements 

Capital Budgeting: Meaning of Capital Budgeting-Need for Capital Budgeting- Techniques of 

Capital Budgeting-Traditional and Modern Methods. 

 

TEXT BOOKS : 

1. Dr. N. Appa Rao, Dr. P. Vijay Kumar: ‘Managerial Economics and Financial Analysis’, 
Cengage Publications, New Delhi – 2011. 

2. Dr. A. R. Aryasri – Managerial Economics and Financial Analysis, TMH 2011. 

3. Prof. J.V.Prabhakararao, Prof. P. Venkatarao. ‘Managerial Economics and Financial Analysis’, 
Ravindra Publication. 

 

REFERENCES : 

1. V. Maheswari : Managerial Economics, Sultan Chand. 

2. Suma Damodaran : Managerial Economics, Oxford 2011. 

3. Dr. B. Kuberudu and Dr. T. V. Ramana : Managerial Economics & Financial Analysis, 

Himalaya Publishing House 2011. 

4. VanithaAgarwal : Managerial Economics, Pearson Publications 2011. 

5. Sanjay Dhameja : Financial Accounting for Managers, Pearson. 

6. Maheswari : Financial Accounting, Vikas Publications. 

7. S. A. Siddiqui & A. S. Siddiqui : Managerial Economics and Financial Analysis, New Age 

International Publishers, 2012. 
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PROFESSIONAL ETHICS 

II Year – II Semester 
  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

 
Course Objectives: 

 To give basic insights and inputs to the student to inculcate Human values to grow as a 

responsible human beings with proper personality. 

 Professional Ethics instills the student to maintain ethical conduct and discharge their 

professional duties. 

UNIT I: Principles for Harmony 
Truthfulness – Customs and Traditions – Value Education – Human Dignity – Human Rights – 
Fundamental Duties – Aspirations and Harmony (I, We & Nature) – Gender Bias – Emotional 
Intelligence – Salovey – Mayer Model – Emotional Competencies – Conscientiousness. 
UNIT II: Engineering Ethics and Social Experimentation: 
History of Ethics – Need of Engineering Ethics – Senses of Engineering Ethics – Profession and 
Professionalism – Self Interest – Moral Autonomy – Utilitarianism – Virtue Theory – Uses of 
Ethical Theories – Deontology – Types of Inquiry – Kohlberg’s Theory – Gilligan’s Argument – 
Heinz’s Dilemma – Comparison with Standard Experiments – Learning from the Past – Engineers  
as Mangers – Consultants and Leaders – Balanced Outlook on Law – Role of Codes – Codes and 
Experimental Nature of Engineering. 
UNIT III: Engineers’ Responsibilities towards Safety and Risk: 
Concept of Safety – Safety and Risk – Types of Risks – Voluntary v/s Involuntary Risk – 
Consequences – Risk Assessment- Accountability- Liability – Reversible Effects – Threshold 
Levels of Risk – Delayed v/s Immediate Risk – Safety and the Engineer – Designing for Safety- 
Risk – Benefit Analysis- Accidents. 
UNIT IV: Engineers’ Duties and Rights: 
Concept of Duty – Professional Duties- Collegiality- Techniques for Achieving Collegiality – 
Senses of Loyalty- Consensus and Controversy – Professional and Individual Rights – 
Confidential and Proprietary Information – Conflict of Interest – Ethical egoism – Collective 
Bargaining – Confidentiality – Gifts and Bribes – problem solving – Occupational Crimes – 
Industrial Espionage – Price Fixing – Whistle Blowing. 
UNIT V:  Global Issues: 
Globalization and MNCs – Cross Culture Issues – Business Ethics – Media Ethics- Environmental 
Ethics – Endangering Lives – Bio Ethics – Computer Ethics – War Ethics – Research Ethics – 
Intellectual Property Rights. 
 
Outcome: 

 It gives a comprehensive understanding of a variety issues that are encountered by every 

professional in discharging professional duties. 
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 It provides the student the sensitivity and global outlook in the contemporary world to 

fulfill the professional obligations effectively. 

References: 

1. Professional Ethics by R. Subramaniam – Oxford Publications, New Delhi. 

2. Ethics in Engineering by Mike W. Martin and Roland Schinzinger – Tata McGraw – Hill – 

2003.  

3. Professional Ethics and Morals by Prof.A.R.Aryasri, Dharanikota Suyodhana – Maruthi 

Publications. 

4. Engineering Ethics by Harris, Pritchard and Rabins, Cengage Learning, New Delhi. 

5. Human Values & Professional Ethics by S.B.Gogate, Vikas Publishing House Pvt. Ltd., 

Noida. 

6. Enginnering Ethics & Human Values by M.Govindarajan, S. Natarajan and V.S.Senthil 

Kumar – PHI Learning Pvt.Ltd – 2009. 

7. Professional Ethics and Human Values by A. Alavudeen, R.Kalil Rahman and 

M.Jayakumaran – University Science Press. 

8. Professional Ethics and Human Values by Prof. D.R.Kiran – Tata McGraw – Hill – 2013. 

9. Human Values and Professional Ethics by Jayshree Suresh and B.S. Raghavan, S.Chand 

Publications. 
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DATA BASE MANAGEMENT SYSTEMS LAB 

II Year – II Semester 
  Lecture: 0          Practical: 4                                                    Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES: - 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

1. Create own database. 
2. Manipulate data in database using SQL language. 
3. Experiment with various SQL queries with database created 
4. Write programs using PL/SQL language. 
5.  Create triggers using PL/SQL. 
LIST OF LAB EXPERIMENTS: 

1. Introduction to SQL: DDL, DML, DCL, TCL.  

2. Queries for Creating Tables with Constraints, Views. 

3. Example SQL Queries using select. 

4. Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN). 

5. Queries using Group By, Order By, and Having Clauses and Working with Index, Sequence, 

Synonym. 

6. Queries to facilitate acquaintance of Built-In Functions, String Functions, Numeric Functions, 

Date Functions and Conversion Functions. 

7. Queries on Joins and Correlated Sub-Queries. 

8. Write a PL/SQL Code using Basic Variable, Anchored declarations, and Usage of Assignment 

Operation. 

9. Write a PL/SQL Code Bind and Substitution Variables. Printing in PL/SQL. 

10. Write a PL/SQL block using SQL and Control Structures in PL/SQL. 

11. Write a PL/SQL Code using Cursors, Exceptions and Triggers. 

12. Write a PL/SQL Code using Procedures, Functions, and Packages. 

TEXT BOOKS : 

1) ORACLE PL/SQL by example. Benjamin Rosenzweig, ElenaSilvestrova, Pearson 
2) ORACLE DATA BASE LOG PL/SQL Programming SCOTT URMAN, TMH. 
3) SQL & PL/SQL for Oracle 10g, Black Book, Dr.P.S. Deshpande. 
4) Data Base Management System, Oracle SQL and PL/SQL, Pranabkumar Das Gupta, P Radha 
Krishna, PHI. 
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OPERATING SYSTEMS &LINUX PROGRAMMING LAB 

II Year – II Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES:  C programming 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

1. Implement various basic functionalities of operating systems 

2.  Illustrate kernel functionalities using LINUX 

LIST OF LAB EXPERIMENTS: 

Operating Systems: 

1. Simulate the following CPU scheduling algorithms: a) Round Robin b) SJF c) FCFS d) Priority 

2. Simulate Bankers Algorithm for Dead Lock Avoidance 

3. Simulate Bankers Algorithm for Dead Lock Detection. 

4. Simulate the placement algorithms in Multiprogramming  

5. Simulate the following page replacement algorithms: a) FIFO b) LRU c) Optimal 

6. Simulate the following File allocation strategies:  a) Sequenced b) Indexed c) Linked 

Linux Programming: 

1.  a) Study of Unix/Linux general purpose utility command list:man,who,cat, cd, cp, ps, ls, 

mv, rm, mkdir, rmdir, echo, more, date, time, kill, history, chmod, chown, finger, pwd, cal, 

logout, shutdown. 

b) Study of vi editor.c) Study of Bash shell, Bourne shell and C shell in Unix operating 

system. 

2. Write a C program that makes a copy of a file using standard I/O, and system calls 

3. Write a C program to emulate the UNIX ls –l command. 

4. Write a C program that illustrates how to execute two commands concurrently with a command 

pipe.Ex: - ls –l | sort 

5. Write a C program that illustrates two processes communicating using shared memory 

6. Write a C program to simulate producer and consumer problem using semaphores 
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7. Write C program to create a thread using pthreads library and let it run its function. 

8. Write a C program to illustrate concurrent execution of threads using pthreads library. 
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PYTHON PROGRAMMING LAB 

II Year – II Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES:   

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

1. Structure simple Python programs for solving problems. 

2. Decompose a Python program into functions.  

3. Represent compound data using Python lists, tuples, and dictionaries. 

4. Read and write data from/to files in Python Programs. 

5. To build software for real needs. 

Concepts to be covered:  

 Introduction:Variables,Assignment,Keywords, Comments, Input-Output, Indentation 

 Types, Operators and Expressions: Datatypes, Operators, Control flow statements 

 Data Structures: Lists, Tuples, Sets, Dictionary,Sequences,Comprehensions 

 Functions: Types of Arguments, Anonymous, Fruitful and Lambda Functions. 

 Python Packages: Installation and Importing packages, Brief tour of packages like System, 

math, random, date  and time, Numpy, Matplotlib, Multi-threading, scikit-learn and 

Internet Access. 

 OOPs using Python 

 Exception handling in python 

Lab Exercises: 

1. Write a program to perform various list of operations(eg: Arithmetic,logical,bitwise etc) in 

python. 

2. Write a program to implement control flow statements. 

3. Write a programs implementing various predefined function of Lists,Sets,Tuples and 

Dictionaries. 

4. Write a program covering various arguments for a function. 

5. Write a program to implement various types of functions.  
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6. Write a program to implement recursion. 

7. Write a program to implement command line arguments. 

8. Write a program to create a class and its constructors . 

9. Writea program to implement inheritance. 

10. Write a program for exception handling. 

11. Write a program to perform various linear algebra operations like finding eigen vales and 

vectors, determinant for a matrix. 

12. Write a program to read a file. 

13. Write a program to use System,mathetc packages. 

14. Write a program for visualizing the data using matplotlibpackage . 

15. Write a program to access data from the web and validate it. 

16. Write a program to perform multi threading. 

 

TEXT BOOKS 

1. Learning Python, Mark Lutz, Orielly 

2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and 

updated for Python 3.2, Network Theory Ltd., 2011. 

3. John V Guttag, ―Introduction to Computation and Programming Using Python‘‘, Revised 

and expanded Edition, MIT Press , 2013. 

Reference Books: 

1. Think Python, Allen Downey, Green Tea Press 

2. Core Python Programming, W.Chun, Pearson. 

3. Introduction to Python, Kenneth A. Lambert, Cengage 

4. “Python in easy steps In Easy Steps”, Mike MC Grath, illustrated edition, In easy steps 

2013 publishers. 

5. Professional Python Frameworks: Web 2.0 Programming, Dana Moore, Raymond Budd, 

William Wright, Wrox Publication, ISBN: 978-0-470-13809-0, October 2007. 

6. “Introduction to Programming Concepts with Case Studies in Python”, GöktürkÜçoluk 

Sinan Kalkan, Springer 

  



 

 

CRYPTOGRAPHY AND NETWORK SECURITY 

 

OBJECTIVES: 

• In this course the following principles and practice of cryptography and network security 

are covered:  

• Classical systems, symmetric block ciphers (DES, AES, other contemporary symmetric 

ciphers)  

• Public-key cryptography (RSA, discrete logarithms),  

• Algorithms for factoring and discrete logarithms, cryptographic protocols, hash functions, 

authentication, key management, key exchange, signature schemes, 

• Email and web security, viruses, firewalls, digital right management, and other topics. 

 

UNIT- I:  

Basic Principles 

Security Goals, Cryptographic Attacks, Services and Mechanisms, Mathematics of Cryptography 

UNIT- II:  

Symmetric Encryption 

Mathematics of Symmetric Key Cryptography, Introduction to Modern Symmetric Key Ciphers, 

Data Encryption Standard, Advanced Encryption Standard. 

UNIT- III:  

Asymmetric Encryption 

Mathematics of Asymmetric Key Cryptography, Asymmetric Key Cryptography 

UNIT- IV:  

Data Integrity, Digital Signature Schemes & Key Management 

Message Integrity and Message Authentication, Cryptographic Hash Functions, Digital 

Signature, Key Management. 

UNIT -V:  

Network Security-I 

Security at application layer: PGP and S/MIME, Security at the Transport Layer: SSL and TLS 

UNIT -VI:  

Network Security-II 

Security at the Network Layer: IPSec, System Security 

 

 

 

  

IV Year – I Semester  
L T P C 

4 0 0 3 



 

 

 

OUTCOMES: 

• To be familiarity with information security awareness and a clear understanding of 

its importance. 

• To master fundamentals of secret and public cryptography 

• To master protocols for security services 

• To be familiar with network security threats and countermeasures 

• To be familiar with network security designs using available secure solutions (such 

asPGP,  

• SSL, IPSec, etc) 

 

TEXT BOOKS: 

1) Cryptography and Network Security, Behrouz A Forouzan, DebdeepMukhopadhyay, (3e) 

Mc Graw Hill. 

2) Cryptography and Network Security, William Stallings, (6e) Pearson. 

3) Everyday Cryptography, Keith M.Martin, Oxford. 

REFERENCE BOOKS: 

      1)  Network Security and Cryptography, Bernard Meneges, Cengage Learning. 

 

 

 

 

 

 

 

 

 

 

  



 

 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS 

 

OBJECTIVES: 

The course should enable the student: 
 

• To understand interrelationships, principles and guidelines governing architecture 
and evolution over time.  

• To understand various architectural styles of software systems. 

• To understand design patterns and their underlying object oriented concepts. 

• To understand implementation of design patterns and providing solutions to real 
world software design problems. 

• To understand patterns with each other and understanding the consequences of 

combining patterns on the overall quality of a system. 

UNIT-I: 

Envisioning Architecture 

The Architecture Business Cycle, What is Software Architecture, Architectural patterns, 

reference models, reference architectures, architectural structures and views. 

Creating and Architecture Quality Attributes, Achieving qualities, Architectural styles and 

patterns, designing the Architecture, Documenting software architectures, Reconstructing 

Software Architecture. 

UNIT-II: 

Analyzing Architectures  

Architecture Evaluation, Architecture design decision making, ATAM, CBAM 

 Moving from One System to Many 
Software Product Lines, Building systems from off the shelf components, Software architecture 

in future. 

 

UNIT-III: 

Patterns 

Pattern Description, Organizing catalogs, role in solving design problems, Selection and usage. 

Creational Patterns  

Abstract factory, Builder, Factory method, Prototype, Singleton 

 

UNIT-IV: 

Structural Patterns  

Adapter, Bridge, Composite, Decorator, Façade, Flyweight, PROXY.  

UNIT-V: 

Behavioral Patterns 

IV Year – I Semester  
L T P C 

4 0 0 3 



 

 

Chain of responsibility, command, Interpreter, iterator, mediator, memento, observer, state, 

strategy, template method, visitor. 

UNIT-VI: 

Case Studies 

A-7E – A case study in utilizing architectural structures, The World Wide Web - a case study in 

Interoperability, Air Traffic Control – a case study in designing for high availability, Celsius 

Tech – a case study in product line development. 

A Case Study (Designing a Document Editor): Design Problems, Document Structure, 

Formatting, Embellishing the User Interface, Supporting Multiple Look-and-Feel Standards, 

Supporting Multiple Window Systems, User Operations, Spelling Checking and Hyphenation. 

 

TEXT BOOKS: 

 1. Software Architecture in Practice, second edition, Len Bass, Paul Clements & Rick   

     Kazman, Pearson Education, 2003. 

 2. Design Patterns, Erich Gamma, Pearson Education, 1995. 

 

REFERENCE BOOKS: 

 1. Beyond Software architecture, Luke Hohmann, Addison wesley, 2003. 

 2. Software architecture, David M. Dikel, David Kane and James R. Wilson, Prentice Hall  

     PTR,      2001 

3. Software Design, David Budgen, second edition, Pearson education, 2003 

4. Head First Design patterns, Eric Freeman & Elisabeth Freeman, O’REILLY, 2007. 

5. Design Patterns in Java, Steven John Metsker & William C. Wake, Pearson education, 

    2006 

6. J2EE Patterns, Deepak Alur, John Crupi & Dan Malks, Pearson education, 2003. 

7. Design Patterns in C#, Steven John metsker, Pearson education, 2004. 

8. Pattern Oriented Software Architecture, F.Buschmann & others, John Wiley & Sons. 

 

 

  



 

 

WEB TECHNOLOGIES 

OBJECTIVES: 

• This course is designed to introduce students with no programming experience to the 

programming languages and techniques associated with the World Wide Web. The 

course will introduce web-based media-rich programming tools for creating interactive 

web pages. 

 

 

 

UNIT-I: HTML, CSS  

Basic Syntax, Standard HTML Document Structure, Basic Text Markup, Images, Hypertext 

Links, Lists, Tables, Forms, HTML5 

 

CSS:  Levels of Style Sheets, Style Specification Formats, Selector Forms, The Box Model, 

Conflict Resolution  

 

UNIT-II: 

Java script  

The Basic of Java script:  Objects, Primitives Operations and Expressions, Screen Output and 

Keyboard Input, Control Statements, Object Creation and Modification, Arrays, Functions, 

Constructors, Pattern Matching using Regular Expressions  

DHTML:  Positioning Moving and Changing Elements  

 

UNIT-III:  

XML: Document type Definition, XML schemas, Document object model, XSLT,  

DOM and SAX Approaches,  

 

AJAX A New Approach: Introduction to AJAX, Integrating PHP and AJAX.  

 

UNIT-IV: 

 

PHP Programming: Introducing PHP: Creating PHP script, Running PHP script. 

Working with variables and constants: Using variables, Using constants, Data 

types,Operators.Controlling program flow:  Conditional statements,Control 

statements,Arrays,functions.Working with forms and Databases such as MySQL. 

 

UNIT-V: 

Introduction to PERL, Operators and if statements, Program design and control structures, Arrays, 

Hashs and File handling, Regular expressions, Subroutines,  Retrieving documents from the web with 

Perl. 

 

 

 

UNIT-VI: 

Introduction to Ruby, Variables, types, simple I/O, Control, Arrays, Hashes, Methods, Classes, 

Iterators, Pattern Matching. Overview of Rails. 

IV Year – I Semester  
L T P C 

4 0 0 3 



 

 

 

 

OUTCOMES: 

• Analyze a web page and identify its elements and attributes. 

• Create web pages using XHTML and Cascading Styles sheets.  

•  Build dynamic web pages.  

• Build web applications using PHP.  

• Programming through PERL and Ruby 

• Write simple client-side scripts using AJAX  

 

TEXT BOOKS: 

1. Programming the World Wide Web, Robet W Sebesta, 7ed, Pearson. 

2. Web Technologies, Uttam K Roy, Oxford 

3. The Web Warrior Guide to Web Programming, Bai, Ekedahl, Farrelll, Gosselin, Zak, 

Karparhi, Maclntyre, Morrissey, Cengage 

REFERENCE BOOKS: 

1. Ruby on Rails Up and Running, Lightning fast Web development, Bruce Tate, Curt 

Hibbs, Oreilly ( 2006) 

2. Programming Perl, 4ed, Tom Christiansen, Jonathan Orwant, Oreilly (2012) 

3. Web Technologies, HTML< JavaScript, PHP, Java, JSP, XML and AJAX, Black book, 

Dream Tech. 

4. An Introduction to Web Design, Programming, Paul S Wang, Sanda S Katila, Cengage 

Learning  

5. http://www.upriss.org.uk/perl/PerlCourse.html 

 

  



 

 

 

MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 

(Common to all Branches) 

• Course Objectives:  

• The Learning objectives of this paper is to understand the concept and nature of Managerial 

Economics and its relationship with other disciplines and also to understand the Concept of 

Demand and Demand forecasting, Production function, Input Output relationship, Cost-

Output relationship and Cost-Volume-Profit Analysis. 

• To understand the nature of markets, Methods of Pricing in the different market structures 

and to know the different forms of Business organization and the concept of Business Cycles. 

• To learn different Accounting Systems, preparation of Financial Statement and uses of 

different tools for performance evaluation. Finally, it is also to understand the concept of 

Capital, Capital Budgeting and the techniques used to evaluate Capital Budgeting proposals. 

 

UNIT-I 

Introduction to Managerial Economics and demand Analysis: 

Definition of Managerial Economics –Scope of Managerial Economics and its relationship with 

other subjects –Concept of Demand, Types of Demand, Determinants of Demand- Demand 

schedule, Demand curve, Law of Demand and its limitations- Elasticity of Demand, Types of 

Elasticity of Demand and Measurement- Demand forecasting and Methods of forecasting, 

Concept of Supply and Law of Supply. 

UNIT – II:  

Production and Cost Analyses:  

Concept of Production function- Cobb-Douglas Production function- Leontief production 

function - Law of Variable proportions-Isoquants and Isocosts and choice of least cost factor 

combination-Concepts of Returns to scale and Economies of scale-Different cost concepts: 

opportunity costs, explicit and implicit costs- Fixed costs, Variable Costs and Total costs –Cost –

Volume-Profit analysis-Determination of Breakeven point(simple problems)-Managerial 

significance and limitations of Breakeven point. 

UNIT – III:  

Introduction to Markets, Theories of the Firm & Pricing Policies: 

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly – 

Features – Price and Output Determination – Managerial Theories of firm: Marris and 

Williamson’s models – other Methods of Pricing: Average cost pricing, Limit Pricing, Market 

Skimming Pricing, Internet Pricing: (Flat Rate Pricing, Usage sensitive pricing) and Priority 

Pricing. 

UNIT – IV:  

Types of Business Organization and Business Cycles:  

Features and Evaluation of Sole Trader, Partnership, Joint Stock Company – State/Public 

Enterprises and their forms – Business Cycles : Meaning and Features – Phases of a Business 

Cycle. 
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Unit – V:  

Introduction to Accounting & Financing Analysis: 

Introduction to Double Entry Systems – Preparation of Financial Statements-Analysis and 

Interpretation of Financial Statements-Ratio Analysis – Preparation of Funds flow and cash flow 

statements (Simple Problems) 

UNIT – VI:  
Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-

Meaning of Capital Budgeting-Time value of money- Methods of appraising Project 

profitability: Traditional Methods(pay back period, accounting rate of return) and modern 

methods(Discounted cash flow method, Net Present Value method, Internal Rate of Return 

Method and Profitability Index) 

 

Course Outcome: 

*The Learner is equipped with the knowledge of estimating the Demand and demand elasticities 

for a product and the knowledge of understanding of the Input-Output-Cost relationships and 

estimation of the least cost combination of inputs. 

* One is also ready to understand the nature of different markets and Price Output determination 

under various market conditions and also to have the knowledge of different Business Units. 

*The Learner is able to prepare Financial Statements and the usage of various Accounting tools  

for Analysis and to evaluate various investment project proposals with the help of capital 

budgeting techniques for decision making. 

TEXT BOOKS 

1. Dr. N. AppaRao, Dr. P. Vijay Kumar: ‘Managerial Economics and Financial Analysis’,   

    Cengage Publications, New Delhi – 2011 

2. Dr. A. R. Aryasri – Managerial Economics and Financial Analysis, TMH 2011 

3. Prof. J.V.Prabhakararao, Prof. P. Venkatarao. ‘Managerial Economics and Financial     

    Analysis’, Ravindra Publication. 

REFERENCES: 

1.Dr. B. Kuberudu and Dr. T. V. Ramana: Managerial Economics & Financial Analysis,    

Himalaya Publishing House, 2014. 

2. V. Maheswari: Managerial Economics, Sultan Chand.2014 

3. Suma Damodaran: Managerial Economics, Oxford 2011. 

4. VanithaAgarwal: Managerial Economics, Pearson Publications 2011. 

5. Sanjay Dhameja: Financial Accounting for Managers, Pearson. 

6. Maheswari: Financial Accounting, Vikas Publications. 

7. S. A. Siddiqui& A. S. Siddiqui: Managerial Economics and Financial Analysis, New Age 

International Publishers, 2012 

8. Ramesh Singh, Indian Economy, 7
th

 Edn., TMH2015 

9. Pankaj Tandon A Text Book of Microeconomic Theory, Sage Publishers, 2015 

10. Shailaja Gajjala and Usha Munipalle, Univerties press, 2015 

 

 

 

 



 

 

BIG DATA ANALYTICS 

(Elective - 1) 

OBJECTIVES: 

• Optimize business decisions and create competitive advantage with Big Data analytics 

• Introducing Java concepts required for developing map reduce programs 

• Derive business benefit from unstructured data 

• Imparting the architectural concepts of Hadoop and introducing map reduce paradigm  

• To introduce programming tools PIG & HIVE in Hadoop echo system. 

 

UNIT-I 

Data structures in Java: Linked List, Stacks, Queues, Sets, Maps; Generics: Generic classes and 

Type parameters, Implementing Generic Types, Generic Methods, Wrapper Classes, Concept of 

Serialization 

 
UNIT-II 
Working with Big Data:  Google File System, Hadoop Distributed File System (HDFS) – 

Building blocks of Hadoop (Namenode, Datanode, Secondary Namenode, JobTracker, 

TaskTracker), Introducing and Configuring Hadoop cluster (Local, Pseudo-distributed mode, 

Fully Distributed mode), Configuring XML files. 

 

UNIT-III 

Writing MapReduce Programs: A Weather Dataset, Understanding Hadoop API for 

MapReduce Framework (Old and New), Basic programs of Hadoop MapReduce: Driver code, 

Mapper code, Reducer code, RecordReader, Combiner, Partitioner 

 

UNIT-IV 

Hadoop I/O: The Writable Interface, WritableComparable and comparators, Writable Classes: 

Writable wrappers for Java primitives, Text, BytesWritable, NullWritable, ObjectWritable and 

GenericWritable, Writable collections, Implementing a Custom Writable: Implementing a 

RawComparator for speed, Custom comparators 
 
 
UNIT-V 
Pig: Hadoop Programming Made Easier 
Admiring the Pig Architecture, Going with the Pig Latin Application Flow, Working through the 

ABCs of Pig Latin, Evaluating Local and Distributed Modes of Running Pig Scripts, Checking 

out the Pig Script Interfaces, Scripting with Pig Latin 

 

UNIT-VI 

Applying Structure to Hadoop Data with Hive: 

Saying Hello to Hive, Seeing How the Hive is Put Together, Getting Started with Apache Hive, 

Examining the Hive Clients, Working with Hive Data Types, Creating and Managing Databases 

and Tables, Seeing How the Hive Data Manipulation Language Works, Querying and Analyzing 

Data 
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OUTCOMES: 

• Preparing for data summarization, query, and analysis. 

• Applying data modeling techniques to large data sets 

• Creating applications for Big Data analytics 

• Building a complete business data analytic solution 

 

TEXT BOOKS: 

1. Big Java 4th Edition, Cay Horstmann, Wiley John Wiley & Sons, INC 

2. Hadoop: The Definitive Guide by Tom White, 3
rd

 Edition, O’reilly 

3. Hadoop in Action by Chuck Lam, MANNING Publ. 

4. Hadoop for Dummies by Dirk deRoos, Paul C.Zikopoulos, Roman B.Melnyk,Bruce 

Brown, Rafael Coss 

 

REFERENCE BOOKS: 

1. Hadoop in Practice by Alex Holmes, MANNING Publ. 

2. Hadoop MapReduce Cookbook, SrinathPerera, ThilinaGunarathne 

 

  

SOFTWARE LINKS: 

1. Hadoop:http://hadoop.apache.org/ 

2. Hive: https://cwiki.apache.org/confluence/display/Hive/Home  

3. Piglatin: http://pig.apache.org/docs/r0.7.0/tutorial.html 

 

 

 

 

 

 

 

 

  



 

 

 

INFORMATION RETRIEVAL SYSTEMS 

(Elective - 1) 

OBJECTIVES 

• To provide the foundation knowledge in information retrieval.  

• To equip students with sound skills to solve computational search problems.  

• To appreciate how to evaluate search engines.  

• To appreciate the different applications of information retrieval techniques in the Internet 

or Web environment.  

• To provide hands-on experience in building search engines and/or hands-on experience in  

evaluating search engines. 

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- II: 
Inverted files: Introduction, Structures used in Inverted Files, Building Inverted file using a 

sorted array, Modifications to Basic Techniques. 

  

UNIT -III: 
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 Stemming to Compress Inverted Files 

  

UNIT- VI: 
Thesaurus Construction: Introduction, Features of Thesauri, Thesaurus Construction, 

Thesaurus construction from Texts, Merging existing Thesauri 

  

 

 

 

 

  



 

 

 

OUTCOMES 

• Identify basic theories in information retrieval systems  

• Identify the analysis tools as they apply to information retrieval systems  

• Understands the problems solved in current IR systems 

• Describes the advantages of current IR systems 

• Understand the difficulty of representing and retrieving documents. 

• Understand the latest technologies for linking, describing and searching the web. 

 

TEXT BOOK: 
1. Frakes, W.B., Ricardo Baeza-Yates: Information Retrieval Data Structures and 

Algorithms, Prentice Hall, 1992. 

2 Modern Information Retrieval by Yates Pearson Education. 

3 Information Storage & Retrieval by Robert Korfhage – John Wiley & Sons. 

  

REFERENCES: 
1. Kowalski, Gerald, Mark T Maybury: Information Retrieval Systems: Theory and 

Implementation, Kluwer Academic Press, 1997. 

2. Information retrieval Algorithms and Heuristics, 2ed, Springer 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

MOBILE COMPUTING 

      (Elective - 1) 

 

OBJECTIVE: 

• To make the student understand the concept of mobile computing paradigm, its novel 

applications and limitations. 

• To understand the typical mobile networking infrastructure through a popular GSM 

protocol 

• To understand the issues and solutions of various layers of mobile networks, namely 

MAC layer, Network Layer & Transport Layer  

• To understand the database issues in mobile environments & data delivery models. 

• To understand the ad hoc networks and related concepts. 

• To understand the platforms and protocols used in mobile environment. 

UNIT- I 

Introduction: Mobile Communications, Mobile Computing – Paradigm, Promises/Novel 

Applications and Impediments and Architecture; Mobile and Handheld Devices, Limitations of 

Mobile and Handheld Devices. 

GSM – Services, System Architecture, Radio Interfaces, Protocols, Localization, Calling, 

Handover, Security, New Data Services, GPRS. 

 

UNIT –II  

(Wireless) Medium Access Control (MAC) :Motivation for a specialized MAC (Hidden and 

exposed terminals, Near and far terminals), SDMA, FDMA, TDMA, CDMA, Wireless 

LAN/(IEEE 802.11) 

 

UNIT –III 

Mobile Network Layer: IP and Mobile IP Network Layers, Packet Delivery and Handover 

Management, Location Management, Registration, Tunneling and Encapsulation, Route 

Optimization, DHCP. 

 

UNIT –IV 

Mobile Transport Layer: Conventional TCP/IP Protocols, Indirect TCP, Snooping TCP, 

Mobile TCP, Other Transport Layer Protocols for Mobile Networks. 

Database Issues: Database Hoarding & Caching Techniques, Client-Server Computing & 

Adaptation, Transactional Models, Query processing, Data Recovery Process &QoS Issues. 

 

UNIT- V 

Data Dissemination and Synchronization : Communications Asymmetry, Classification of 

Data Delivery Mechanisms, Data Dissemination, Broadcast Models, Selective Tuning and 

Indexing Methods, Data Synchronization – Introduction, Software, and Protocols. 

 

 

  



 

 

UNIT- VI 

Mobile Ad hoc Networks (MANETs) : Introduction, Applications & Challenges of a MANET, 

Routing, Classification of  

Routing Algorithms, Algorithms such as DSR, AODV, DSDV, etc. , Mobile Agents, Service 

Discovery. 

Protocols and Platforms for Mobile Computing :WAP, Bluetooth, XML, J2ME, Java Card, 

PalmOS, Windows CE, SymbianOS, Linux for Mobile Devices, Android. 

 

OUTCOMES: 

• Able to think and develop new mobile application. 

• Able to take any new technical issue related to this new paradigm and come up with a 

solution(s). 

• Able to develop new ad hoc network applications and/or algorithms/protocols. 

• Able to understand & develop any existing or new protocol related to  mobile 

environment 

 

TEXT BOOKS: 

1. Jochen Schiller, “Mobile Communications”, Addison-Wesley, Second Edition, 2009. 

2. Raj Kamal, “Mobile Computing”, Oxford University Press, 2007, ISBN: 0195686772 

 

 REFERENCE BOOKS:  

1. ASOKE K TALUKDER, HASAN AHMED, ROOPA R YAVAGAL, “Mobile 

Computing,   Technology Applications and Service Creation” Second Edition, Mc 

Graw Hill. 

2. UWE Hansmann, LotherMerk, Martin S. Nocklous, Thomas Stober, “Principles of 

Mobile Computing,” Second Edition, Springer. 

 

 

 

 

 

  



 

 

 

CLOUD COMPUTING 

(Elective - 2) 

 

 

OBJECTIVES: 

• The student will learn about the cloud environment, building software systems and 

components that scale to millions of users in modern internetcloud concepts capabilities 

across the various cloud service models including Iaas, Paas, Saas, and developing cloud 

based software applications on top of cloud platforms. 

UNIT -I: Systems modeling, Clustering and virtualization 

Scalable Computing over the Internet, Technologies for Network based systems, System models 

for Distributed and Cloud Computing, Software environments for distributed systems and 

clouds, Performance, Security And Energy Efficiency 

UNIT- II:Virtual Machines and Virtualization of Clusters and Data Centers 

Implementation Levels of Virtualization, Virtualization Structures/ Tools and mechanisms, 

Virtualization of CPU, Memory and I/O Devices, Virtual Clusters and Resource Management, 

Virtualization for Data Center Automation. 

UNIT- III: Cloud Platform Architecture 

Cloud Computing and service Models, Architectural Design of Compute and Storage Clouds, 

Public Cloud Platforms, Inter Cloud Resource Management, Cloud Security and Trust 

Management. Service Oriented Architecture, Message Oriented Middleware. 

UNIT -IV: Cloud Programming and Software Environments 

Features of Cloud and Grid Platforms, Parallel & Distributed Programming Paradigms, 

Programming Support of Google App Engine, Programming on Amazon AWS and Microsoft 

Azure, Emerging Cloud Software Environments. 

UNIT- V: Cloud Resource Management and Scheduling 

Policies and Mechanisms for Resource Management Applications of Control Theory to Task 

Scheduling on a Cloud, Stability of a Two Level Resource Allocation Architecture, Feedback 

Control Based on Dynamic Thresholds. Coordination of Specialized Autonomic Performance 

Managers, Resource Bundling, Scheduling Algorithms for Computing Clouds, Fair Queuing, 

Start Time Fair Queuing, Borrowed Virtual Time, Cloud Scheduling Subject to Deadlines, 

Scheduling MapReduce Applications Subject to Deadlines. 

UNIT- VI: Storage Systems 

Evolution of storage technology, storage models, file systems and database, distributed file 

systems, general parallel file systems. Google file system. Apache Hadoop, Big Table, 

Megastore, Amazon Simple Storage Service (S3)  
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OUTCOMES: 

• Understanding the key dimensions of the challenge of Cloud Computing 

• Assessment of the economics , financial, and technological  implications for selecting 

cloud computing for own organization 

• Assessing the financial, technological, and organizational capacity of employer’s for 

actively initiating and installing cloud-based applications. 

• Assessment of own organizations’ needs for capacity building and training in cloud 

computing-related IT areas 

TEXT BOOKS: 

1. Distributed and Cloud Computing, Kai Hwang, Geoffry C. Fox, Jack J. Dongarra MK 

Elsevier. 

2. Cloud Computing, Theory and Practice, Dan C Marinescu, MK Elsevier. 

3. Cloud Computing, A Hands on approach, ArshadeepBahga, Vijay Madisetti, University 

Press 

 

REFERNCE BOOKS: 

1. Cloud Computing, A Practical Approach, Anthony T Velte, Toby J Velte, Robert 

Elsenpeter, TMH 

2. Mastering Cloud Computing, Foundations and Application Programming, Raj Kumar 

Buyya, Christen vecctiola, S Tammaraiselvi, TMH 

 

 

 

 

 

 

 

  



 

 

SOFTWARE PROJECT MANAGEMENT 

(Elective - 2) 

 

OBJECTIVES: 

• To study how to plan and manage projects at each stage of the software development life 

cycle (SDLC) 

• To train software project managers and other individuals involved in software project 

planning and tracking and oversight in the implementation of the software project 

management process. 

• To understand successful software projects that support  organization's strategic goals 

 

 

UNIT -I:Introduction 
Project, Management, Software Project Management activities, Challenges in software projects, 

Stakeholders, Objectives & goals 

Project Planning: Step-wise planning, Project Scope, Project Products & deliverables, Project 

activities, Effort estimation, Infrastructure 

 

UNIT -II:Project Approach 
Lifecycle models, Choosing Technology, Prototyping 

Iterative & incremental Process Framework:  Lifecycle phases, Process Artifacts, Process 

workflows (Book 2) 

 

UNIT -III:Effort estimation & activity Planning 
Estimation techniques, Function Point analysis, SLOC, COCOMO, Use case-based estimation , 

Activity Identification Approaches, Network planning models, Critical path analysis 

 

UNIT -IV: Risk Management 
Risk categories, Identification, Assessment, Planning and management, PERT technique, Monte 

Carlo approach 

 

UNIT -V:Project Monitoring & Control, Resource Allocation 
Creating a framework for monitoring & control, Progress monitoring, Cost monitoring, Earned 

value Analysis, Defects Tracking, Issues Tracking, Status reports, Types of Resources,  

Identifying resource requirements, Resource scheduling 

 

UNIT -VI:Software Quality 
Planning Quality, Defining Quality - ISO 9016, Quality Measures, Quantitative Quality 

Management Planning, Product Quality & Process Quality 

 Metrics, Statistical Process Control Capability Maturity Model, Enhancing software Quality 

(Book3) 

 

 

 

 

 

 

 

  



 

 

OUTCOMES: 

 

• To match organizational needs to the most effective software development model 

• To understand the basic concepts and issues of software project management 

• To effectively Planning the software projects 

• To implement the project plans through managing people, communications and change 

• To select and employ mechanisms for tracking the software projects 

• To conduct activities necessary to successfully complete and close the Software projects 

• To develop the skills for tracking and controlling software deliverables 

• To create project plans that address real-world management challenges 

 

TEXT BOOKS: 

1. Software Project Management, Bob Hughes & Mike Cotterell, TATA Mcgraw-Hill 

2. Software Project Management, Walker Royce: Pearson Education, 2005. 

3. Software Project Management in practice, Pankaj Jalote, Pearson. 

 

REFERENCE BOOKS: 

1. Software Project Management, Joel Henry, Pearson Education. 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

SCRIPTING LANGUAGES 

(Elective - 2) 

 

OBJECTIVES: 

• The course demonstrates an in depth understanding of the tools and the scripting 

languages necessary for design and development of applications dealing with Bio-

information/ Bio-data.  

• The instructor is advised to discuss examples in the context of Bio-data/ Bio-information 

application development.     

 

UNIT - I 

Introduction to PERL and Scripting Scripts and Programs, Origin of Scripting , Scripting Today, 

Characteristics of Scripting Languages, Uses for Scripting Languages, Web Scripting, and the 

universe of Scripting Languages. PERL- Names and Values, Variables, Scalar Expressions, 

Control Structures, arrays, list, hashes, strings, pattern and regular expressions, subroutines.  

 

UNIT - II 
Advanced perl Finer points of looping, pack and unpack, file system, eval, data structures, 

packages, modules, objects, interfacing to the operating system, Creating Internet ware 

applications, Dirty Hands Internet Programming, security Issues.  

 

UNIT- III 
PHP Basics PHP Basics- Features, Embedding PHP Code in your Web pages, Outputting the 

data to the browser, Data types, Variables, Constants, expressions, string interpolation, control 

structures, Function, Creating a Function, Function Libraries, Arrays, strings and Regular 

Expressions.   

 

UNIT - IV 
Advanced PHP Programming PHP and Web Forms, Files, PHP Authentication and 

Methodologies -Hard Coded, File Based, Database Based, IP Based, Login Administration, 

Uploading Files with PHP, Sending Email using PHP, PHP Encryption Functions, the Mcrypt 

package, Building Web sites for the World. 

 

UNIT -V 
TCL  Structure, syntax, Variables and Data in TCL, Control Flow, Data Structures, input/output, 

procedures , strings , patterns, files, Advance TCL- eval, source, exec and uplevel commands, 

Name spaces, trapping errors, event driven programs, making applications internet aware, Nuts 

and Bolts Internet Programming, Security Issues, C Interface. Tk-Visual Tool Kits, Fundamental 

Concepts of Tk, Tk by example, Events and Binding , Perl-Tk.   

 

UNIT- VI 

Python Introduction to Python language, python-syntax, statements, functions, Built-in-functions 

and Methods, Modules in python, Exception Handling. Integrated Web Applications in Python – 

Building Small, Efficient Python Web Systems, Web Application Framework.   

 

  



 

 

OUTCOMES: 

 

• To master the theory behind scripting and its relationship to classic programming.  

• To survey many of the modern and way cool language features that show up frequently in 

scripting languages. 

• To gain some fluency programming in Ruby, JavaScript, Perl, Python, and related 

languages.  

• To design and implement one's own scripting language. 

TEXT BOOKS:  

 

 1. The World of Scripting Languages, David Barron, Wiley Publications.  

 2. Python Web Programming, Steve Holden and David Beazley, New Riders   

     Publications.  

 3. Beginning PHP and MySQL, 3rd Edition, Jason Gilmore, Apress Publications (Dream  

     tech) 

 

REFERENCE BOOKS: 

 

 1. Open Source Web Development with LAMP using Linux, Apache, MySQL, Perl and   

     PHP, J.Lee and B.Ware (Addison Wesley) Pearson Education.   

 2.  Programming Python, M.Lutz,SPD.    

 3.  PHP 6 Fast and Easy Web Development, Julie Meloni and Matt Telles, Cengage  

      Learning Publications.   

 4.  PHP 5.1, I.Bayross and S.Shah, The X Team, SPD.  

 5.  Core Python Programming, Chun, Pearson Education.   

 6.  Guide to Programming with Python, M.Dawson, Cengage Learning.   

 7.  Perl by Example, E.Quigley, Pearson Education.   

 

 

 

 

 

 

  



 

 

SOFTWARE ARCHITECTURE AND DESIGN PATTERNS LAB 

 

Software Architecture Lab 

The course project is divided in 6 small components that will be performed during the different 

lab sessions; there are, in principle, 7 lab sessions. The project consists of the design and 

implementation of the software architecture of a Weather Mapping System (WMS). 

Implementation will take place both in Java and C++ (combination of both languages).  

Each lab assignment consists of a theoretical part and a practical part, which are defined in 

specific lab assignment statements that are posted at least one or two weeks before the session.  

Report and demo (if applicable) for each assignment is due for the following session. 

1. Tool Presentation 

This session is an introductory session; there is no lab assignment for this session. 

Introduction to working with an industrial strength software development environment, namely 

Rational Rose: how to write and maintain a UML specification; configuration management; 

architecture design; CORBA-IDL document generation; Java code generation from a UML 

model etc. 

Presentation of the Project: Weather Mapping System. 

2.  Use Case View  

Design of the Use Case View. Risk Analysis. 

3: Logical View  

Design of the Logical View of the Weather Mapping System (WMS). 

4: Integrating Patterns in the Architecture  

Integration of selected architectural and design patterns in the logical view obtained previously. 

5: Implementation, Process, and Deployment Views  

Design of the implementation, process, and deployment views for the Weather Mapping System. 

 

6: Component and Interprocess Communication Design  
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Generation from the previous architecture design of CORBA Interfaces and Components 

Definitions. 

7: Implementation of WMS  

Implementation of the Weather Mapping System (Java & C++), with a particular emphasis on 

the Interprocess communication mechanism and the software components identified.  

 

 Lab Reports:  

Lab reports should include: 

• The answers to the questions included in the assignment statement. The answers should 

motivate briefly your design choices. 

• The printout of the diagrams and related documents (e.g. class, use cases, operations 

descriptions etc.) produced using Rational Rose. 

 

Reference:  http://www.ece.uvic.ca/~itraore/seng422-06/eng422-06.html 

 

Design Patterns Lab 

S. No Programs 

1. Use case Diagram for Librarian  Scenario 

2. Using UML design Abstract factory design pattern 

3. Using UML design Adapter-class Design pattern 

4. Using UML design Adapter-object Design pattern 

5. Using UML design Strategy Design pattern 

6. Using UML design Builder Design pattern 

7. Using UML design Bridge Design pattern 

8. Using UML design Decorator Design pattern 

 

9. User gives a print command from a word document. Design to represent this 

chain of responsibility Design pattern 

10. Design a Flyweight Design pattern 

11. Using UML design Facade Design pattern 



 

 

. 

 

 

 

 

 

 

 

 

 

 

  

12. Using UML design Iterator Design pattern 

13. Using UML design Mediator Design pattern 

14. Using UML design Proxy Design pattern 

15. Using UML design Visitor Design pattern 



 

 

WEB TECHNOLOGIES LAB 

 

 

OBJECTIVES: 

• To acquire knowledge of XHTML, Java Script and XML to develop web applications  

• Ability to develop dynamic web content using  Java Servlets and JSP  

• To understand JDBC connections and  Java Mail API  

• To understand the design and development process of a complete web application   

 

1. Design the following static web pages required for an online book store web site. 

 

1) HOME PAGE: 

The static home page must contain three frames. 

Top frame: Logo and the college name and links to Home page, Login page, Registration page, 

Catalogue page and Cart page (the description of these pages will be given below). 

Left frame: At least four links for navigation, which will display the catalogue of respective 

links. 

For e.g.: When you click the link “MCA” the catalogue for MCABooks should be displayed in 

the Right frame. 

Right frame: The pages to the links in the left frame must be loaded here. Initially this page 

contains description of the web site. 

 
 

2)login page 
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3) CATOLOGUE PAGE: 

The catalogue page should contain the details of all the books available in the web site in a table. 

The details should contain the following: 

1. Snap shot of Cover Page. 

2. Author Name. 

3. Publisher. 

4. Price. 

5. Add to cart button. 

 

 
 

 

4. REGISTRATION PAGE: 

Create a “registration form “with the following fields 

1) Name (Text field) 

2) Password (password field) 

3) E-mail id (text field) 

4) Phone number (text field) 

5) Sex (radio button) 

6) Date of birth (3 select boxes) 

7) Languages known (check boxes – English, Telugu, Hindi, Tamil) 

8) Address (text area) 

 

 

5. Design a web page using CSS (Cascading Style Sheets) which includes the following: 

1) Use different font, styles: 

In the style definition you define how each selector should work (font, color etc.). 

Then, in the body of your pages, you refer to these selectors to activate the styles 

 

6. Write an XML file which will display the Book information which includes the following: 

1) Title of the book 

2) Author Name 

3) ISBN number 

4) Publisher name 

5) Edition 

6) Price 



 

 

Write a Document Type Definition (DTD) to validate the above XML file. 

 

7. Write Ruby program reads a number and calculates the factorial value of it and prints the  

Same. 

 

8. Write a Ruby program which counts number of lines in a text files using its regular  

Expressions facility. 

 

9.Write a Ruby program that uses iterator to find out the length of a string. 

 

10. Write simple Ruby programs that uses arrays in Ruby. 

 

11. Write programs which uses associative arrays concept of Ruby. 

 

12. Write Ruby program which uses Math module to find area of a triangle. 

 

13. Write Ruby program which uses tk module to display a window 

 

14. Define complex class in Ruby and do write methods to carry operations on complex objects. 

 

15. Write a program which illustrates the use of associative arrays in perl. 

 

16.Write perl program takes set names along the command line and prints whether they are  

      regular files or special files 

 

17. Write a perl program to implement UNIX `passed' program 

 

18. An example perl program to connect to a MySQl database table and executing simple  

     commands. 

 

19. Example PHP program for cotactus page. 

 

20. User Authentication:  

Assume four users user1, user2, user3 and user4 having the passwords pwd1, pwd2, pwd3 and 

pwd4 respectively.  Write a PHP for doing the following. 

1. Create a Cookie and add these four user id’s and passwords to this Cookie. 

2. Read the user id and passwords entered in the Login form (week1)   and authenticate with the 

values (user id and passwords) available in the cookies. 

If he is a valid user (i.e., user-name and password match) you should welcome him by name 

(user-name) else you should display “You are not an authenticated user ’’.  

Use init-parameters to do this.  

 

21. Example PHP program for registering users of a website and login. 

 

22. Install a database(Mysql or Oracle). 

Create a table which should contain at least the following fields: name, password, email-id, 

phone number(these should hold the data from the registration form). 

Write a PHP program   to connect to that database and extract data from the tables and display 

them. Experiment with various SQL queries. 

Insert the details of the users who register with the web site, whenever a new user clicks the 

submit button in the registration page (week2). 

 



 

 

23. Write a PHP  which does the following job:  

Insert the details of the 3 or 4 users who register with the web site (week9) by using registration 

form. Authenticate the user when he submits the login form using the user name and password 

from   the database ( similar to week8 instead of  cookies). 

 

24.Create tables in the database which contain the details of items (books in our case like  Book 

name , Price, Quantity,  Amount ) of each category. Modify your catalogue page (week 2)in such 

a way that you should connect to the database and extract data from the tables and display them 

in the catalogue page using PHP 

 

25.HTTP  is a stateless protocol. Session is required to maintain the state.  

The user may add some items to cart from the catalog page. He can check the cart page for the 

selected items. He may visit the catalogue again and select some more items. Here our interest is 

the selected items should be added to the old cart rather than a new cart. Multiple users can do 

the same thing at a time(i.e., from different systems in the LAN using the ip-address instead of 

local host). This can be achieved through the use of sessions. Every user will have his own 

session which will be created after his successful login to the website. When the user logs out his 

session should get invalidated (by using the method session. Invalidate (). 

Modify your catalogue and cart PHP pages to achieve the above mentioned functionality using 

sessions. 

 

OUTCOMES:  

• Students will be able to develop static web sites using XHTML and Java Scripts 

• To implement XML and XSLT for web applications  

• Develop Dynamic web content using Java Servlets and JSP  

• To develop JDBC connections and implement a complete Dynamic web   

application 

  



 

 

DISTRIBUTED SYSTEMS 

OBJECTIVES: 

• Provides an introduction to the fundamentals of distributed computer systems, assuming 

the availability of facilities for data transmission, IPC mechanisms in distributed 

systems, Remote procedure calls. 

• Expose students to current technology used to build architectures to enhance distributed  

  Computing infrastructures with various computing principles 

 

UNIT-I: 

Characterization of Distributed Systems: Introduction, Examples of Distributed Systems, 

Resource Sharing and the Web, Challenges. 

System Models: Introduction, Architectural Models- Software Layers, System Architecture, 

Variations, Interface and Objects, Design Requirements for Distributed Architectures, 

Fundamental Models- Interaction Model, Failure Model, Security Model. 

 

UNIT-II: 

Interprocess Communication: Introduction, The API for the Internet Protocols- The 

Characteristics of Interprocess communication, Sockets, UDP Datagram Communication, TCP 

Stream Communication; External Data Representation and Marshalling; Client Server 

Communication; Group Communication- IP Multicast- an implementation of group 

communication, Reliability and Ordering of Multicast. 

 

UNIT-III: 
Distributed Objects and Remote Invocation: Introduction, Communication between 

Distributed Objects- Object Model, Distributed Object Modal, Design Issues for RMI, 

Implementation of RMI, Distributed Garbage Collection; Remote Procedure Call, Events and 

Notifications, Case Study: JAVA RMI 

 

UNIT-IV: 

Operating System Support: Introduction, The Operating System Layer, Protection, Processes 

and Threads –Address Space, Creation of a New Process, Threads.  

 

UNIT-V: 

Distributed File Systems: Introduction, File Service Architecture; Peer-to-Peer Systems: 

Introduction, Napster and its Legacy, Peer-to-Peer Middleware, Routing Overlays. 

Coordination and Agreement: Introduction, Distributed Mutual Exclusion, Elections, 

Multicast Communication. 

 

UNIT-VI: 
Transactions & Replications: Introduction, System Model and Group Communication, 

Concurrency Control in Distributed Transactions, Distributed Dead Locks, Transaction 

Recovery; Replication-Introduction, Passive (Primary) Replication, Active Replication. 
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OUTCOMES: 

• Develop a familiarity with distributed file systems. 

• Describe important characteristics of distributed systems and the salient architectural 

features of such systems. 

• Describe the features and applications of important standard protocols which are used in 

distributed systems. 

• Gaining practical experience of inter-process communication in a distributed environment 

 

TEXT BOOKS: 

1. Ajay D Kshemkalyani, MukeshSighal, “Distributed Computing, Principles, Algorithms 

and Systems”, Cambridge 

2. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems- Concepts and 

Design”, Fourth Edition, Pearson Publication 

 

REFERENCE BOOKS  

1. Distributed-Systems-Principles-Paradigms-Tanenbaum PHI 

 

 



 

 

 

MANAGEMENT SCIENCE 

 

Course Objectives:  

*To familiarize with the process of management and to provide basic insight into select 

contemporary management practices 

*To provide conceptual knowledge on functional management and strategic management. 

 

UNIT I 

Introduction to Management: Concept –nature and importance of Management –Generic 

Functions of Management – Evaluation of Management thought- Theories of Motivation – 

Decision making process-Designing organization structure- Principles of organization – 

Organizational typology- International Management: Global Leadership and Organizational 

behavior Effectiveness(GLOBE) structure 

 

UNIT II 

Operations Management: Principles and Types of Management – Work study- Statistical 

Quality Control- Control charts (P-chart, R-chart, and C-chart) Simple problems- Material 

Management: Need for Inventory control- EOQ, ABC analysis (simple problems) and Types of 

ABC analysis (HML, SDE, VED, and FSN analysis). 

 

UNIT III 

Functional Management: Concept of HRM, HRD and PMIR- Functions of HR Manager- Wage 

payment plans(Simple Problems) – Job Evaluation and Merit Rating - Marketing Management- 

Functions of Marketing – Marketing strategies based on product Life Cycle, Channels of 

distributions. Operationlizing change through performance management. 

 

UNIT IV 

Project Management: (PERT/CPM): Development of Network – Difference between PERT and 

CPM Identifying Critical Path- Probability- Project Crashing (Simple Problems) 

 

Unit V 

Strategic Management: Vision, Mission, Goals, Strategy – Elements of Corporate Planning 

Process – Environmental Scanning – SWOT analysis- Steps in Strategy Formulation and 

Implementation, Generic Strategy Alternatives. Global strategies, theories of Multinational 

Companies. 

 

UNIT VI 

Contemporary Management Practice: Basic concepts of MIS, MRP, Justin- Time(JIT) system, 

Total Quality Management(TQM), Six sigma and Capability Maturity Model(CMM) Levies, 

Supply Chain Management , Enterprise Resource Planning (ERP),  Business Process outsourcing 

(BPO),  Business process Re-engineering and Bench Marking, Balanced Score Card. 

 

  

IV Year – II Semester  
L T P C 

4 0 0 3 



 

 

Course Outcome:  

*After completion of the Course the student will acquire the knowledge on management  

functions, global leadership and organizational behavior. 

*Will familiarize with the concepts of functional management project management and 

strategic management. 

 

 

Text Books 

1. Dr. P. Vijaya Kumar & Dr. N. Appa Rao, ‘Management Science’ Cengage, Delhi, 2012. 

2. Dr. A. R. Aryasri, Management Science’ TMH 2011. 

 

References: 

 

1. Koontz & Weihrich: ‘Essentials of management’ TMH 2011 

2. Seth & Rastogi: Global Management Systems, Cengage learning , Delhi, 2011 

3. Robbins: Organizational Behaviour, Pearson publications, 2011 

4. Kanishka Bedi: Production & Operations Management, Oxford    Publications, 2011 

5. Philip Kotler & Armstrong: Principles of Marketing, Pearson publications 

6. Biswajit Patnaik: Human Resource Management, PHI, 2011 

7. Hitt and Vijaya Kumar: Starategic Management, Cengage learning 

8. Prem Chadha: Performance Management, Trinity Press(An imprint of Laxmi Publications Pvt.  

Ltd.)    Delhi 2015. 

9. Anil Bhat& Arya Kumar : Principles of Management, Oxford University Press, New Delhi, 

2015. 

 

 

  



 

 

MACHINE LEARNING 

 

OBJECTIVES: 

• Familiarity with a set of well-known supervised, unsupervised and semi-supervised    

• learning algorithms. 

• The ability to implement some basic machine learning algorithms  

• Understanding of how machine learning algorithms are evaluated  

 

UNIT -I:The ingredients of machine learning, Tasks: the problems that can be solved with 

machine learning, Models: the output of machine learning, Features, the workhorses of machine 

learning. Binary classification and related tasks: Classification, Scoring and ranking, Class 

probability estimation 

 

UNIT- II:Beyond binary classification:Handling more than two classes, Regression, 

Unsupervised and descriptive learning. Concept learning: The hypothesis space, Paths through 

the hypothesis space, Beyond conjunctive concepts 

 

UNIT- III: Tree models: Decision trees, Ranking and probability estimation trees, Tree learning 

as variance reduction. Rule models:Learning ordered rule lists, Learning unordered rule sets, 

Descriptive rule learning, First-order rule learning 

 

UNIT -IV:Linear models: The least-squares method, The perceptron: a heuristic learning 

algorithm for linear classifiers, Support vector machines, obtaining probabilities from linear 

classifiers, Going beyond linearity with kernel methods.Distance Based Models: Introduction, 

Neighbours and exemplars, Nearest Neighbours classification, Distance Based Clustering, 

Hierarchical Clustering. 

 

UNIT- V:Probabilistic models: The normal distribution and its geometric interpretations, 

Probabilistic models for categorical data, Discriminative learning by optimising conditional 

likelihoodProbabilistic models with hidden variables.Features: Kinds of feature, Feature 

transformations, Feature construction and selection. Model ensembles: Bagging and random 

forests, Boosting 

 
UNIT- VI: Dimensionality Reduction: Principal Component Analysis (PCA), Implementation 

and demonstration. Artificial Neural Networks:Introduction, Neural network representation, 

appropriate problems for neural network learning, Multilayer networks and the back propagation 

algorithm. 

 

 

 

 

 

 

 

 

 

 

IV Year – II Semester  
L T P C 

4 0 0 3 



 

 

OUTCOMES: 

• Recognize the characteristics of machine learning that make it useful to real-world  

• Problems. 

• Characterize machine learning algorithms as supervised, semi-supervised, and  

• Unsupervised.  

• Have heard of a few machine learning toolboxes.  

• Be able to use support vector machines.  

• Be able to use regularized regression algorithms.  

• Understand the concept behind neural networks for learning non-linear functions.  

 

 

 

TEXT BOOKS: 

1.  Machine Learning: The art and science of algorithms that make sense of data, Peter Flach,  

Cambridge. 

2.  Machine Learning, Tom M. Mitchell, MGH. 

REFERENCE BOOKS: 

1. UnderstandingMachine Learning: From Theory toAlgorithms, Shai Shalev-Shwartz, Shai 

Ben- 

David, Cambridge. 

2.  Machine Learning in Action, Peter Harington, 2012, Cengage. 

 

 

 

 

 

 

 

 

 

  



 

 

CONCURRENT AND PARALLEL PROGRAMMING 

(Elective - 3) 

 

OBJECTIVES: 

• Improvement of students comprehension of CPP, new programming concepts, paradigms 

and  idioms  

• Change of ’mood’ regarding Concurrency counter-intuitiveness  

• Proactive attitude: theoretical teaching shouldn’t be so dull  

• Multipath, individually paced, stop–and–replay, personalized learning process  

• Frequent assessment of learning advances on the subject 

UNIT- 1 

Concurrent versus sequential programming. Concurrent programming constructs and race 

condition. Synchronization primitives. 

 

UNIT-II 

Processes and threads. Interprocess communication. Livelock and deadlocks, starvation, and 

deadlock prevention. Issues and challenges in concurrent programming paradigm and current 

trends.  

 

UNIT-III 

Parallel algorithms – sorting, ranking, searching, traversals, prefix sum etc., 

 

UNIT- IV 

Parallel programming paradigms – Data parallel, Task parallel, Shared memory and message 

passing, Parallel Architectures, GPGPU, pthreads, STM,  

 

UNIT-V 

OpenMP, OpenCL, Cilk++, Intel TBB, CUDA  

 

UNIT-VI 

Heterogeneous Computing: C++AMP, OpenCL 
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OUTCOMES: 

• Understanding improvement of CPP concepts presented  

• The number of reinforcement–exercises assigned  

• The time required for the resolution of exercises  

• Compliance level with the new model of theoretical teaching 

 

TEXT BOOKS: 

1. Mordechai Ben-Ari. Principles of Concurrent and Distributed Programming, Prentice-Hall  

    International. 

 2. Greg Andrews. Concurrent Programming: Principles and Practice, Addison Wesley. 

 3. GadiTaubenfeld. Synchronization Algorithms and Concurrent Programming, Pearson.  

4. M. Ben-Ari. Principles of Concurrent Programming, Prentice Hall. 

 5. Fred B. Schneider. On Concurrent Programming, Springer. 

 6. Brinch Hansen. The Origins of Concurrent Programming: From Semaphor 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

ARTIFICIAL NEURAL NETWORKS 

(Elective-3) 

 

OBJECTIVES: 

• Understand the role of neural networks in engineering, artificial intelligence, and 

cognitive  modeling.  

• Provide knowledge of supervised learning in neural networks  

• Provide knowledge of computation and dynamical systems using neural networks  

• Provide knowledge of reinforcement learning using neural networks.  

• Provide knowledge of unsupervised learning using neural networks.  

• Provide hands-on experience in selected applications 

 

UNIT-I: Introduction and ANN Structure. 

Biological neurons and artificial neurons. Model of an ANN. Activation functions used in ANNs.  

Typical classes of network architectures. 

 

UNIT-II 

Mathematical Foundations and Learning mechanisms.Re-visiting vector and matrix algebra. 

State-space concepts. Concepts of optimization. Error-correction learning. Memory-based 

learning. Hebbian learning. Competitive learning. 

 

UNIT-III 

Single layer perceptrons. Structure and learning of perceptrons.  Pattern classifier - introduction 

and Bayes' classifiers. Perceptron as a pattern classifier. Perceptron convergence.  Limitations of 

a perceptrons. 

 

UNIT-IV: Feed forward ANN. 

Structures of Multi-layer feed forward networks. Back propagation algorithm. Back propagation 

- training and convergence. Functional approximation with back propagation. Practical and 

design issues of back propagation learning. 

 

UNIT-V: Radial Basis Function Networks. 

Pattern separability and interpolation. Regularization Theory. Regularization and RBF 

networks.RBF network design and training. Approximation properties of RBF. 

 

UNIT-VI:  Support Vector machines. 

Linear separability and optimal hyperplane.Determination of optimal hyperplane. Optimal 

hyperplane for nonseparable patterns.Design of an SVM.Examples of SVM. 

 



 

 

 

OUTCOMES: 

• This course has been designed to offer as a graduate-level/ final year undergraduate level 

elective subject to the students of any branch of engineering/ science, having basic 

foundations of matrix algebra, calculus and preferably (not essential) with a basic 

knowledge of optimization. 

• Students and researchers desirous of working on pattern recognition and classification, 

regression and interpolation from sparse observations; control and optimization are 

expected to find this course useful. The course covers theories and usage of artificial 

neural networks (ANN) for problems pertaining to classification (supervised/ 

unsupervised) and regression. 

• The course starts with some mathematical foundations and the structures of artificial 

neurons, which mimics biological neurons in a grossly scaled down version. It offers 

mathematical basis of learning mechanisms through ANN. The course introduces 

perceptrons, discusses its capabilities and limitations as a pattern classifier and later 

develops concepts of multilayer perceptrons with back propagation learning. 

 

TEXT BOOKS: 

1. Simon Haykin, "Neural Networks: A comprehensive foundation", Second Edition, Pearson   

    Education Asia. 

2. Satish Kumar, "Neural Networks: A classroom approach", Tata McGraw Hill, 2004. 

 

REFERENCE BOOKS: 

1. Robert J. Schalkoff, "Artificial Neural Networks", McGraw-Hill International Editions, 1997. 

 

  



 

 

OPERATION RESEARCH 

(Elective - 3) 

 

OBJECTIVE: 

• Identify and develop operational research models from the verbal description of the real 

system.  

• Understand the mathematical tools that are needed to solve optimisation problems.  

• Use mathematical software to solve the proposed models.  

• Develop a report that describes the model and the solving technique, analyse the results 

and propose recommendations in language understandable to the decision-making 

processes in Management Engineering 

 

UNIT-I:  

Introduction to Operations Research: Basics definition, scope, objectives, phases, models and 

limitations of Operations Research. Linear Programming Problem – Formulation of LPP, 

Graphical solution of LPP. Simplex Method, Artificial variables, big-M method, two-phase 

method, degeneracy and unbound solutions. 

UNIT-II: 

 Transportation Problem. Formulation, solution, unbalanced Transportation problem. Finding 

basic feasible solutions – Northwest corner rule, least cost method and Vogel’s approximation 

method. Optimality test: the stepping stone method and MODI method 

 

UNIT-III: 

Assignment model. Formulation. Hungarian method for optimal solution. Solving unbalanced 

problem. Traveling salesman problem and assignment problem Sequencing models. Solution of 

Sequencing Problem – Processing n Jobs through 2 Machines – Processing n Jobs through 3 

Machines – Processing 2 Jobs through m machines – Processing n Jobs through m Machines 

 

UNIT-IV: 

Dynamic programming. Characteristics of dynamic programming. Dynamic programming 

approach for Priority Management employment smoothening, capital budgeting, Stage 

Coach/Shortest Path, cargo loading and Reliability problems Games Theory. Competitive games, 

rectangular game, saddle point, minimax (maximin) method of optimal strategies, value of the 

game. Solution of games with saddle points, dominance principle. Rectangular games without 

saddle point – mixed strategy for 2 X 2 games 

 

UNIT-V: 

Replacement Models. Replacement of Items that Deteriorate whose maintenance costs increase 

with time without change in the money value. Replacement of items that fail suddenly: 

individual replacement policy, group replacement policy 

 

  



 

 

UNIT-VI: 

Inventory models. Inventory costs. Models with deterministic demand – model (a) demand rate 

uniform and production rate infinite, model (b) demand rate non-uniform and production rate 

infinite, model (c) demand rate uniform and production rate finite. 

OUTCOME: 

• Methodology of Operations Research.  

• Linear programming: solving methods, duality, and sensitivity analysis.  

• Integer Programming.  

• Network flows.  

• Multi-criteria decision techniques.  

• Decision making under uncertainty and risk.  

• Game theory. Dynamic programming. 

 

TEXT BOOKS: 

1. P. Sankara Iyer,”Operations Research”, Tata McGraw-Hill, 2008. 

2.  A.M. Natarajan, P. Balasubramani, A. Tamilarasi, “Operations Research”, Pearson  

    Education, 2005. 

REFERENCE BOOKS: 

1. J K Sharma. “Operations Research Theory & Applications, 3e”, Macmillan India Ltd, 2007. 

2. P. K. Gupta and D. S. Hira, “Operations Research”, S. Chand & co., 2007. 

3. J K Sharma., “Operations Research, Problems and Solutions, 3e”, Macmillan India Ltd 

4. N.V.S. Raju, “Operations Research”, HI-TECH, 2002  
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PROBABILITY AND STATISTICS  

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

 

Prerequisites: - 

SYLLABUS:  

 

UNIT I: Discrete Random variables and Distributions: 

Introduction-Random variables- Discrete Random variable-Distribution function-Expectation-

Moment Generating function-Moments and properties.Discrete distributions: Binomial and Poisson 

distributions. 

 

UNIT II: Continuous Random variable and distributions: 

Introduction-Continuous Random variable-Distribution function- Expectation-MomentGenerating 

function-Moments and properties.Continuous distribution: Normal distributions, 

Normalapproximation to Binomial distribution. 

 

UNIT III: Sampling Theory: 

Introduction - Population and samples- Sampling distribution of means (s known)-Centrallimit 

theorem- t-distribution- Sampling distribution of means (s unknown)- Samplingdistribution of 

variances -𝜒2 and F-distributions- Point estimation- Maximum error ofestimate - Interval estimation. 

 

UNIT IV: Tests of Hypothesis: 

Introduction –Hypothesis-Null and Alternative Hypothesis- Type I and Type II errors –Levelof 

significance - One tail and two-tail tests- Tests concerning one mean and proportion, twomeans- 

Proportions and their differences- ANOVA for one-way and two-way classified data. 

 

UNIT V: Curve fitting and Correlation: 
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Introduction - Fitting a straight line –Second degree curve-exponential curve-power curve bymethod 

of least squares-Goodness of fit. Correlation and Regression – Properties. 

 

Text Books: 

1. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics for 

Engineering, 9th Edition, PHI. 

 

2. Jay l.devore, Probability and Statistics for Engineering and the Sciences, 8th edition, Cengage. 

 

Reference Books: 

1. ShronL.Myers, Keying Ye, Ronald E Walpole, Probability and StatisticsEngineers and the 

Scientists,8th Edition, Pearson 2007. 

 

2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction toprobability and 

statistics, Cengage learning, 2009. 
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ADVANCED DATA STRUCTURES 

IIYear – I Semester 
 

  Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

 

PREREQUISITES: Data Structures 

COURSE OUTCOMES: 
 

Upon successful completion of the course, the student will be able to: 

 

1. Create hash based index for efficient search  

2. Analyze the efficiency of various tree data structures 

3. Understand the concept of priority queues and its applications 

4. Implement tree data structures for multi-way search  

5. Identify and implement shortest path in various real time problems. 

 

SYLLABUS: 

 

UNIT-I: 

SORTING: Quick Sort, Merge Sort, External Sorting, Introduction, K-way Merging - Buffer 

Handling for parallel Operation. 

HASHING :Introduction-Static Hashing- Hash Table- Hash Functions- Secure Hash Function- 

Overflow Handling- Theoretical Evaluation of Overflow Techniques 

 

UNIT-II:  TREES 

Introduction, Terminology, Representation of Trees, Binary Trees, Properties of Binary Tress, 

Binary Tree Representations, Tree Traversal: Inorder Traversal, Preorder Traversal, Postorder 

Traversal, Binary Search Trees, Definition, Searching a Binary Search Tree, Insertion into a Binary 

Search Tree, Deletion from a Binary Search Tree, Height of Binary Search Tree, AVL Trees, 

Insertions and Deletions. 
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UNIT-III: PRIORITY QUEUES (HEAPS) 

Model, Simple Implementation, Binary Heap-Structure Property-Heap-Order Property-Basic Heap 

Operations- Other Heap Operation, Applications of Priority Queues- The Selection Problem Event 

Simulation Problem, Binomial Queues- Binomial Queue Structure – Binomial Queue Operation- 

Implementation of Binomial Queues 

 

UNIT-IV: MULTIWAY SEARCH TREES  

M-Way Search Trees, Definition and Properties- Searching an M-Way Search Tree, B-Trees, 

Definition and Properties- Number of Elements in a B-tree- Insertion into B-Tree- Deletion from a 

B-Tree- B+-Tree Definition- Searching a B+-Tree-  Insertion into B+-tree- Deletion from a B+-Tree. 

 

UNIT-V:  GRAPHS 

Introduction, Definition, Graph Representation, Elementary Graph Operation, Depth First Search, 

Breadth First Search, Connected Components, SpanningTrees, Minimum Cost Spanning Trees, 

Kruskal’S Algorithm, Prim’sAlgorithm,Sollin’s  Algorithm, Dijkstra's Algorithm 

 

TEXT BOOKS:   

1. Data Structures, a Pseudocode Approach, Richard F Gilberg, Behrouz A Forouzan,Cengage.   

2. Fundamentals of DATA STRUCTURES in C: 2nded, , Horowitz , Sahani, 

Andersonfreed,UniversitiesPress 

3. Data structures and Algorithm Analysis in C, 2ndedition, Mark Allen Weiss, Pearson 

 

REFERENCE  BOOKS: 

1. Web : http://lcm.csa.iisc.ernet.in/dsa/dsa.html 

2. http://utubersity.com/?page_id=878 

3. http://freevideolectures.com/Course/2519/C-Programming-and-Data-Structures 

4. http://freevideolectures.com/Course/2279/Data-Structures-And-Algorithms 

5. File Structures :An Object oriented approach with C++, 3ed, Michel J Folk, Greg Riccardi, 

BillZoellick 
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Humanities-I: Effective Technical Communication 

 
II Year – I Semester 

Lecture: 3          Practical: 0                                                      Internal Marks:  30 

  Credits: 3           Tutorial: 0                             External Marks: 70 

SYLLABUS: 
 
UNIT-I: Vocabulary Building 

The concept of word formation  
Root words from foreign languages and their use in English  
Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives  
Synonyms, antonyms and standard abbreviations  

UNIT-II: Writing Skills 

Sentence structures  
Use of phrases and clauses in sentences  
Importance of proper punctuation  
Creating coherence  
Organizing principles of paragraphs in documents  
Comprehension  

Essay writing  
UNIT-III: Identifying Common Errors in Writing 

Subject-verb agreement  
Noun-Pronoun agreement  
Misplaced Modifiers  
Articles  
Prepositions  
Redundancies  
Clichés  

UNIT-IV: Oral Communication 

Common Everyday situations: Conversations and Dialogues  
Communication at workplace  
Interviews  
Formal Presentations  

UNITV:  Life Skills 

Self-assessment and self esteem  
Attitudes, values and beliefs  
Personal goal setting  
Career planning  
Managing Time  
Complex Problem solving  
Creativity  
Suggested Readings:  
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1. Practical English usage, Michael Swan, OUP 1995  

2. Remedial English Grammar, F.T.Wood.Macmillan, 2007  

3. On writing well. William Zinsser, Harper Resource book, 2001  

4. Study Writing, Liz-Hamp-Lyons and Ben Heasly, Cambridge University Press, 2006  

5. Communication Skills, Sanjay Kumar and Pushp Latha, Oxford University press, 2011  

6. Exercises in spoken English parts I-III, CIEFL, Hyderabad Oxford university press  
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ADVANCED DATA STRUCTURES LAB 

II Year – I Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

 

PREREQUISITES: Data Structures, C/C++ programming 

COURSE OUTCOMES: 

 

Upon successful completion of the course, the student will be able to: 

 

1.  Develop indices. 

2. Implement various search trees. 

3. Crate a graph and traverse the graph 

4. Develop code for shortest path problems. 

LIST OF LAB EXPERIMENTS: 

 

1 To implementation of Quick Sort 

2 To implementation of Merge Sort  

3 To implementation of Static Hashing (Use Linear probing for collision resolution) 

4 To implementation of Binary Search trees.  

5 To perform various operations i.e., insertions and deletions on AVL trees. 

6 To implement operations on binary heap. 

7 To implement operations on graphs 

i) vertex insertion 

ii) Vertex deletion 

iii) finding vertex 

iv)Edge addition and deletion 

8 To implementation of Breadth First Search Techniques. 

9 To implementation of Depth First Search Techniques.  

10 To implement Prim’s algorithm to generate a min-cost spanning tree. 

11 To implement Krushkal’s algorithm to generate a min-cost spanning tree. 

12 To implement Dijkstra’s algorithm to find shortest path in the graph.  
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Indian Constitution 

II Year – I Semester 
  Lecture: 2          Practical: 0                                                      Internal Marks:  - 

  Credits: 0           Tutorial: 0                             External Marks: - 

 

PREREQUISITES: -  

COURSE OUTCOMES: 

At the end of the course, the student will be able to have a clear knowledge on the following: 

1. Know the sources, features and principles of Indian Constitution. 

2. Learn about Union Government, State government and its administration. 

3. Get acquainted with Local administration and Pachayati Raj. 

4. Be aware of basic concepts and developments of Human Rights.  

5. Gain knowledge on roles and functioning of Election Commission 

 

SYLLABUS: 

 
UNIT-I 

Introduction to Indian Constitution: Constitution’ meaning of the term, Indian Constitution - Sources 

and constitutional history, Features - Citizenship, Preamble, Fundamental Rights and Duties, 

Directive Principles of State Policy. 

 

UNIT-II 

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- State 

relationship, President: Role, power and position, PM and Council of ministers, Cabinet and Central 

Secretariat, Lok Sabha, Rajya Sabha, The Supreme Court and High Court: Powers and Functions;  

 

UNIT-III 

State Government and its Administration Governor - Role and Position - CM and Council of 

ministers, State Secretariat: Organisation, Structure and Functions 

 

UNIT-IV 

A.Local Administration - District’s Administration Head - Role and Importance, Municipalities 

-  Mayor and role of Elected Representative - CEO of Municipal Corporation PachayatiRaj: 

Functions PRI: Zila Panchayat, Elected officials and their roles, CEO Zila Panchayat:  Block level 

Organizational Hierarchy - (Different departments), Village level - Role of Elected and Appointed 

officials - Importance of grass root democracy 
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UNIT-V  

Election Commission: Election Commission- Role of Chief Election Commissioner and Election 

Commissionerate State Election Commission:, Functions of Commissions for the welfare of 

SC/ST/OBC and women  

 

REFERENCES:  

1. Durga Das Basu, Introduction to the Constitution of India, Prentice – Hall of India Pvt. Ltd.. 

New Delhi  

2. SubashKashyap, Indian Constitution, National Book Trust 

3. J.A. Siwach, Dynamics of Indian Government & Politics  

4. D.C. Gupta, Indian Government and Politics 

5. H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law 

Publication) 

6. J.C. Johari, Indian Government and Politics Hans  

7. J. Raj Indian Government and Politics  

8. M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law, 

Prentice – Hall of India Pvt. Ltd.. New Delhi 

9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil 

Right), Challenges to Civil Rights Guarantees in India, Oxford University Press 2012 

 E-RESOURCES:  

1. nptel.ac.in/courses/109104074/8  

2. nptel.ac.in/courses/109104045/ 

3. nptel.ac.in/courses/101104065/  

4. www.hss.iitb.ac.in/en/lecture-details 

5. www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution  
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Technical Seminar 

II Year – I Semester 
  Lecture: 1          Practical: 0                                                      Internal Marks:  - 

  Credits: 1           Tutorial: 0                             External Marks: - 

  

The Student Shall give a detailed presentation of any technical topic in the domain of Computer 

Science and Engineering which shall be evaluated by the Department committee.    
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COMPUTER ORGANIZATION & ARCHITECTURE 

II Year – II Semester 
  Lecture: 2          Practical: 0                                                      Internal Marks:  30 

  Credits: 2           Tutorial: 0                             External Marks: 70 

PREREQUISITES: -DLD 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  
 

1. Understand the architecture of a modern computer with its various processing units.  

2. Understand RTL, micro operations, instruction cycle  

3. Understand the features of hardwired and micro programmed control units. 

4. Analyze the memory hierarchy system and performance improvement by cache memory. 

5. Analyze the communication methods of I/O devices and standard I/O interfaces. 

 

SYLLABUS: 

UNIT I: 

Basic Structure of Computers: Computer Types, Functional unit, Basic Operational concepts, Bus 

structures, Data Representation: Data types, Complements, Fixed Point Representation. Floating – 

Point Representation. Other Binary Codes, Error Detection codes. Performance, The history of 

computer development. 

 

UNIT II: 

Register Transfer Language And Micro Operations:Register Transfer language. Register 

Transfer Bus and memory transfers, Arithmetic Micro operations, logic micro operations, shiftmicro 

operations, Arithmetic logic shift unit. 

Basic Computer Organization and Design: Instruction codes, Computer Register, Computer 

instructions, Timing and control, Instruction cycle, Memory – Reference Instructions. Input –Output 

and Interrupt. 

 

 



DVR & Dr. HS MIC College of Technology                                                           MIC18(w.e.f 2018-19) 
   (An Autonomous Institution) 

 

 

  

 
 Information Technology                                                                                                         Page 68 of 165 

 

 

UNIT III : 

Central Processing Unit: Stack Organization, Instruction formats, Addressing modes, Data 

Transfer and Manipulation Instructions, Program control Instructions. 

Control Unit: Control Memory, Hard wired control, Micro programmed control and Micro 

Instruction Format, Address Sequencing, Design of Control Unit. 

 

UNIT IV:  

Memory Organization: 

Memory Hierarchy, Primary Memory, Introduction to Secondary Memory, Associative Memory, 

Cache Memory, virtual Memory, Memory Management hardware. 

 

UNIT V: 

PIPELINE AND VECTOR PROCESSING: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction 

Pipeline, RISC Pipeline Vector Processing, Array Processors. 

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous data 

transfer, Modes of Transfer, Priority Interrupts, Direct memory Access, IOP, Serial Communication. 

 

TEXT BOOKS  
1.M.Morris Mano, ―Computer Systems Architecture, Pearson Education publishers, 3rd 
edition.  
2. Carl Hamacher, ZvonkoVranesic, SafwatZaky, ―Computer Organization, TMH 
publications, 5th edition, 2002. 
 

REFERENCE BOOKS: 

1. William Stallings, ―Computer Organization and Architecture, Pearson/PHI publishers, 
6th edition, 2004. 
2. Andrew S. Tanenbaum, ―Structured Computer Organization, Pearson/PHI publishers, 
4th edition, 2005. 
3.John D Carpinelli, ―Computer Systems Organization and Architecture‖, Pearson 
Education, 1st edition, 2001 
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OPERATING SYSTEMS &LINUX PROGRAMMING LAB 

II Year – II Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES:  C programming 

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

1. Implement various basic functionalities of operating systems 

2.  Illustrate kernel functionalities using LINUX 

LIST OF LAB EXPERIMENTS: 

Operating Systems: 

1. Simulate the following CPU scheduling algorithms: a) Round Robin b) SJF c) FCFS d) Priority 

2. Simulate Bankers Algorithm for Dead Lock Avoidance 
3. Simulate Bankers Algorithm for Dead Lock Detection. 
4. Simulate the placement algorithms in Multiprogramming  
5. Simulate the following page replacement algorithms: a) FIFO b) LRU c) Optimal 
6. Simulate the following File allocation strategies:  a) Sequenced b) Indexed c) Linked 
Linux Programming: 

1.  a) Study of Unix/Linux general purpose utility command list:man,who,cat, cd, cp, ps, ls, 

mv, rm, mkdir, rmdir, echo, more, date, time, kill, history, chmod, chown, finger, pwd, cal, 

logout, shutdown. 

b) Study of vi editor.c) Study of Bash shell, Bourne shell and C shell in Unix operating 

system. 

2. Write a C program that makes a copy of a file using standard I/O, and system calls 

3. Write a C program to emulate the UNIX ls –l command. 

4. Write a C program that illustrates how to execute two commands concurrently with a command 

pipe.Ex: - ls –l | sort 

5. Write a C program that illustrates two processes communicating using shared memory 

6. Write a C program to simulate producer and consumer problem using semaphores 

7. Write C program to create a thread using pthreads library and let it run its function. 

8. Write a C program to illustrate concurrent execution of threads using pthreads library. 
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PYTHON PROGRAMMING LAB 

II Year – II Semester 
  Lecture: 0          Practical: 4                                                      Internal Marks:  40 

  Credits: 2           Tutorial: 0                             External Marks: 60 

PREREQUISITES:   

COURSE OUTCOMES: 

Upon successful completion of the course, the student will be able to:  

1. Structure simple Python programs for solving problems. 

2. Decompose a Python program into functions.  

3. Represent compound data using Python lists, tuples, and dictionaries. 

4. Read and write data from/to files in Python Programs. 

5. To build software for real needs. 

Concepts to be covered:  

 Introduction:Variables,Assignment,Keywords, Comments, Input-Output, Indentation 

 Types, Operators and Expressions: Datatypes, Operators, Control flow statements 

 Data Structures: Lists, Tuples, Sets, Dictionary,Sequences,Comprehensions 

 Functions: Types of Arguments, Anonymous, Fruitful and Lambda Functions. 

 Python Packages: Installation and Importing packages, Brief tour of packages like System, 

math, random, date  and time, Numpy, Matplotlib, Multi-threading, scikit-learn and Internet 

Access. 

 OOPs using Python 

 Exception handling in python 

Lab Exercises: 

1. Write a program to perform various list of operations(eg: Arithmetic,logical,bitwise etc) in 

python. 

2. Write a program to implement control flow statements. 

3. Write a programs implementing various predefined function of Lists,Sets,Tuples and 

Dictionaries. 

4. Write a program covering various arguments for a function. 

5. Write a program to implement various types of functions.  
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6. Write a program to implement recursion. 

7. Write a program to implement command line arguments. 

8. Write a program to create a class and its constructors . 

9. Writea program to implement inheritance. 

10. Write a program for exception handling. 

11. Write a program to perform various linear algebra operations like finding eigen vales and 

vectors, determinant for a matrix. 

12. Write a program to read a file. 

13. Write a program to use System,mathetc packages. 

14. Write a program for visualizing the data using matplotlibpackage . 

15. Write a program to access data from the web and validate it. 

16. Write a program to perform multi threading. 

 

TEXT BOOKS 

1. Learning Python, Mark Lutz, Orielly 

2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and updated 

for Python 3.2, Network Theory Ltd., 2011. 

3. John V Guttag, ―Introduction to Computation and Programming Using Python‘‘, Revised 

and expanded Edition, MIT Press , 2013. 

Reference Books: 

1. Think Python, Allen Downey, Green Tea Press 

2. Core Python Programming, W.Chun, Pearson. 

3. Introduction to Python, Kenneth A. Lambert, Cengage 

4. “Python in easy steps In Easy Steps”, Mike MC Grath, illustrated edition, In easy steps 2013 

publishers. 

5. Professional Python Frameworks: Web 2.0 Programming, Dana Moore, Raymond Budd, 

William Wright, Wrox Publication, ISBN: 978-0-470-13809-0, October 2007. 

6. “Introduction to Programming Concepts with Case Studies in Python”, GöktürkÜçoluk 

Sinan Kalkan, Springer 
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PROBABILITY AND STATISTICS  

 
Scheme and Credits: L:3 T:0 P:0 C:3 

 
SYLLABUS:  

UNIT I: Discrete Random variables and Distributions: 

Introduction-Random variables- Discrete Random variable-Distribution function-Expectation-

Moment Generating function-Moments and properties. Discrete distributions: Binomial and 

Poisson distributions. 

 

UNIT II: Continuous Random variable and distributions: 

Introduction-Continuous Random variable-Distribution function- Expectation-Moment 

Generating function-Moments and properties. Continuous distribution: Normal distributions, 

Normal approximation to Binomial distribution. 

 

UNIT III: Sampling Theory: 

Introduction - Population and samples- Sampling distribution of means (s known)-Centrallimit 

theorem- t-distribution- Sampling distribution of means (s unknown)- Sampling distribution of 

variances -𝜒2 and F-distributions- Point estimation- Maximum error ofestimate - Interval 

estimation. 

UNIT IV: Tests of Hypothesis: 

Introduction –Hypothesis-Null and Alternative Hypothesis- Type I and Type II errors –Level of 

significance - One tail and two-tail tests- Tests concerning one mean and proportion, two means- 

Proportions and their differences- ANOVA for one-way and two-way classified data. 

 

UNIT V: Curve fitting and Correlation: 

Introduction - Fitting a straight line –Second degree curve-exponential curve-power curve by 

method of least squares-Goodness of fit. Correlation and Regression – Properties. 

Text Books: 

1. Richards A Johnson, Irvin Miller and Johnson E Freund. Probability and Statistics for 

Engineering, 9th Edition, PHI. 

2. Jay l.devore, Probability and Statistics for Engineering and the Sciences, 8th edition, Cengage. 

Reference Books: 

1. Shron L. Myers, Keying Ye, Ronald E Walpole, Probability and Statistics Engineers and the 

Scientists,8th Edition, Pearson 2007. 

2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction toprobability and 

statistics, Cengage learning, 2009. 
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ENVIRONMENTAL STUDIES 

COURSE OUTCOMES: 

1. The importance of environment, Natural resources and current global environmental 

challenges for the sustenance of the life on planet earth. 

2. The concepts of the ecosystem and its function in the environment. 

3. The biodiversity of India and the threats to biodiversity, and conservation practices to protect 

the biodiversity 

4. The various attributes of the pollution and their impacts and measures to reduce or control 

the pollution along with waste management practices. 

5. The environmental legislations of India and Social issues and the possible means 

6. Environmental assessment and the stages involved in EIA. 

 

SYLLABUS: 

UNIT-I:  MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL STUDIES 

Introduction- Scope of Environmental Studies- Importance of Environmental Studies- Need for 

public awareness, Environmental ethics- Contemporary Environmentalists- Environmental Global 

moves: Stockholm conference, Earth summit 

Concept of an ecosystem - Structure of an ecosystem- function of an ecosystem- Food chains, food 

webs- ecological pyramids- Energy flow in the ecosystem- Ecological succession- Nutrient 

cycling- 1oproduction& 2oproduction- Major ecosystems: Forest ecosystem- Grass land  eco 

system ,Desert ecosystem- Aquatic ecosystem: pond ,lake ecosystem- Streams ,river ecosystem, 

Oceans 

UNIT-II : NATURAL RESOURCES AND CONSERVATION 

Introduction and classification of natural resources-Forest resources: Use and over-exploitation   

- Deforestation-Timber extraction-Mining- Conservation-Water resources: Use and over 

utilization of surface and ground water,- Floods, drought, Dams and associated problems- Water 

conservation, rain water harvesting, water shed management-Energy resources: renewable energy 

sources –solar-wind-hydro-tidal- Ocean thermal-geo thermal-bio mass-bio gas-bio fuels- 

Hydrogen.- Non-renewable energy sources-coal-petroleum-natural gas-Nuclear energy 

 

UNIT-III: BIODIVERSITY AND ITS CONSERVATION 

Definition, classification- Value of biodiversity-Threats to biodiversity: habitat loss, man-wildlife 

conflicts- Endangered and endemic species of India-Conservation of biodiversity- Biodiversity at 

national and local levels, Hot-sports of biodiversity 
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UNIT-IV:ENVIRONMENTAL PROBLEMS 

Global warming, Climate change- Acid rain , Ozone depletion- Air pollution- Water pollution- 

Soil pollution- Noise pollution, Nuclear hazards- Solid Waste Management: Causes, 

Consequences and Control methods- Solid Waste Management- Population growth and explosion, 

effects, control measures- Pollution case studies- Role of an individual in prevention of pollution 

UNIT-V: ENVIRONMENTALLEGISLATION&MANAGEMENT 

Sustainable development- Air (Prevention and Control of Pollution) Act-Drawbacks- Water 

(Prevention and control of Pollution) Act- Drawbacks- Wildlife Protection Act- Drawbacks- Forest 

Conservation Act- Drawbacks- Environmental Protection Act-  Drawbacks- Environmental Impact 

Assessment and its significance- Preparation of Envirronmental Management Plan and 

Environmental Impact Statement- Ecotourism 

 

TEXT BOOKS: 

1. Environmental Studies, Anubha Kaushik, C P Kaushik, New Age Publications, New Delhi 
2. Environmental Studies, K. V. S. G. Murali Krishna, VGS Publishers, Vijayawada 
3. Environmental Studies, R. Rajagopalan, 2nd Edition, 2011, Oxford University Press. 
4. Environmental Studies, P. N. Palanisamy, P. Manikandan, A. Geetha, and K. Manjula Rani; 
Pearson Education, Chennai 
REFERENCE: 

1. Text Book of Environmental Studies, Deeshita Dave & P. UdayaBhaskar, Cengage Learning. 
2. A Textbook of Environmental Studies, Shaashi Chawla, TMH, New Delhi 
3. Environmental Studies, Benny Joseph, Tata McGraw Hill Co, New Delhi 
4. Perspectives in Environment Studies, Anubha Kaushik, C P Kaushik, New Delhi 

 
 

 

 

 

 

 



DVR & Dr. HS MIC College of Technology 
(An Autonomous Institution) 

MIC18(w.e.f 2018-19) 

Master of Computer Applications 

 

 

 

MANAGEMENT SCIENCE 
 

COURSE OUTCOMES: 

 
               1.  Defines the basic concepts in the field of management. 

2.  Discusses the basic importance of Operations Management. 

3.  Describes about the HRM and role of Marketing. 

4.  Defines about Project Management & Strategic Management. 

5.  Describes about the Contemporary Management Practices. 

SYLLABUS: 
 

Unit - I 

Introduction to Management: Concept –nature and importance of Management – Functions of 

Management – Evaluation of Management thought- Theories of Motivation – Decision making 

process-Designing organization structure- Principles of organization - Types of organization 

structure. 

Unit - II 

Operations Management: Principles and Types of Management – Work study- Statistical Quality Control- 

Control charts (P-chart, R-chart, and Cchart). Simple problems- Material Management: Need for Inventory 

control- EOQ, ABC analysis (simple problems) and Types of ABC analysis (HML, SDE, VED, and FSN 

analysis). 

 

Unit - III 

Functional Management: Concept of HRM, HRD and PMIR- Functions of HR Manager- Wage payment 

plans(Simple Problems) – Job Evaluation and Merit Rating - Marketing Management- Functions of 

Marketing – Marketing strategies based on product Life Cycle, Channels of distributions. 

 

Unit - IV 

Project Management: (PERT/CPM): Development of Network – Difference between PERT and CPM 

Identifying Critical Path- Probability- Project Crashing (Simple Problems). Strategic Management: Vision, 

Mission, Goals, Strategy – Elements of Corporate Planning Process – Environmental Scanning – SWOT 

analysis- Steps in Strategy Formulation and Implementation, Generic Strategy alternatives. 
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Unit - V 

Contemporary Management Practice: Basic concepts of MIS, MRP, Justin- Time (JIT) system, Total 

Quality Management (TQM), Six sigma and Capability Maturity Model (CMM) Levies, Supply Chain 

Management, Enterprise Resource Planning (ERP), Business Process outsourcing (BPO), Business process 

Re-engineering and Bench Marking, Balanced Score Card. 

 
 

Text Books 

1. Dr. P. Vijaya Kumar & Dr. N. Appa Rao, ‘Management Science’ Cengage, Delhi, 2012. 
2. Dr. A. R. Aryasri, Management Science’ TMH 2011. 
 

Reference Books 

1. Koontz & Weihrich: ‘Essentials of management’ TMH 2011. 
2. Seth & Rastogi: Global Management Systems, Cengage learning, Delhi, 2011. 
3. Robbins: Organizational Behaviour, Pearson publications, 2011. 
4. Kanishka Bedi: Production & Operations Management, Oxford Publications, 2011. 
5. Philip Kotler & Armstrong: Principles of Marketing, Pearson publications. 
6. Biswajit Patnaik: Human Resource Management, PHI, 2011. 
7. Hitt and Vijaya Kumar: Starategic Management, Cengage learning 
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