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ARTIFCIAL INTELLIGENCE & DATA SCIENCE
COURSE STRUCTURE
B. TECH I SEMESTER

c Hours per week
ourse C . Contact .
Code c a::,:;(s:'y Course Title Hours | Credits
Lecture | Tutorial Practical
Linear Algebra and
20AD1TO1 BSC Differential Equations 3 ) ) 3 3
20AD1TO2 BSC |Applied Chemistry 3 - - 3 3
20AD1TO3 | HSMC |English 3 - - 3 3
20AD1L04 ESC Computer Engineering 1 ) 4 3 3
Workshop
20AD1TOS ESC |Problem Solving through C 3 - - 3 3
English Communication
20AD1L0O6 | HSMC Skills Lab - - 3 3 1.5
20AD1L0O7 BSC |Applied Chemistry Lab - - 3 3 1.5
50AD1LOS ESC Problem Solving through C ) ) 3 3 15
Lab
20AD1MO09 MC |Environmental Science 2 - - 2 -
Total Number of Credits 19.5
B. TECH II SEMESTER
Hours per week
Course Course . Contact .
Code Category Course Title Lecture | Tutorial | Practical Hours Credits
20AD2TO01 BSC Transform Techniques 3 - - 3 3
20AD2T02 BSC Applied Physics 3 - - 3 3
20AD2TO03 ESC Computer Organization 3 - - 3 3
20AD2T04 ESC Data Structures 3 - - 3 3
20AD2T05 ESC Python Programming 3 - - 3 3
20AD2L06 BSC Applied Physics Lab - - 3 3 1.5
20AD2L07 ESC Data Structures Lab - - 3 3 1.5
20AD2L08 ESC Python Programming Lab - - 3 3 1.5
Total Number of Credits 19.5
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B. TECH III SEMESTER

Course . Hours per week |, . Credits
S.No [Course Code Cat;gor Course Title Lecture | Tutorial | Practical | Hours
1 | 20AD3TO1 BSC Numerical Methods & 3 ) ) 3 3
Vector Calculus
o | 20AD3TO2 PCC Introc.luctlon to Artificial 3 ) ) 3 3
Intelligence
3 | 20AD3TO3 PCC Object Oriented Programming 3 i i 3 3
through Java
4 | 20AD3TO4 PCC Data Base Management 3 ) ) 3 3
Systems
S | 20AD3T05 PCC |Operating Systems 3 - - 3 3
Object Oriented
6 | 20AD3L06 PCC |Programming through Java Lab - - 3 1.5
7 | 20AD3LO7 PCC Data Base Management ) ) 3 15
Systems Lab
8 | 20aD3L08 | pcc |ONIX and Shell - - 3 1.5
programming Lab
Data Analysis and visualization
9 | 20AD3S09 SC with Python - - 4 2
10 | 20AD3M10 MC |Constitution of India 2 - - -
Total Number of Credits 21.5
B. TECH IV SEMESTER
Course Hours per week Contact
S.No | Course Code | Category Course Title Lecture | Tutorial |Practicall HOUTS | Credits
1 20AD4TO01 BSC Probability and Statistics 3 - - 3 3
5 90AD4TO2 ESC Discrete Mathematical 3 ) ) 3 3
Structures
3 20AD4TO3 PCC Demgn and Analysis of 3 ) ) 3 3
Algorithms
4 | 20aD4T04 | Ppcc |Foundations of Data 3 - - 3 3
science
5 | 20aD4T05 | HsMc | Managerial Economicsand | 4 - - 3 3
Financial Analysis
6 20AD4L06 ESC R Programming Lab - - 3 3 1.5
7 20AD4LO07 PCC Data Science lab - - 3 3 1.5
Design and Analysis of
8 20AD4L08 PCC Algorithms Lab - - 3 3 1.5
9 20AD4S09 SC Basic Web programming - - 4 4 2
Total number of credits 21.5
Internship 2 Months (Mandatory) during summer vacation
Honors/Minor courses 4 0 0 - 4
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B.TECH V SEMESTER

Cours Hours per week
S.No Cgu;se c ° Course Title f:lntac Credit
ode ateg Lecture Tutorial Practical ours s
ory
1 20ADSTO1 PCC | Theory of Automata 3 0 0 3 3
20ADST02 PCC | Data Warehousing & Mining
3 20ADSTO03 PCC | Machine Learning 0
Program Elective-I
4 20ADS5T04 Advanced Data Structures 3 0 o 3 3
5 20AD5TO05 PE-I E-Commerce
6 20ADSTO06 Software Engineering
7 Open Elective-I 3 0] 0 3 3
8 20ADSLO08 PCC | Machine Learning Lab 0 0 3 3 1.5
9 20ADSL09 PCC | Data Warehousing and Mining Lab 0 0 3 3 1.5
10 20AD5S10 SC Testing Tools Lab/Text Analytics Lab 0 0 4 4 2
11 20AD5SM11 MC Disaster Management 2 0 0 2 -
12 20ADSI12 I Summer Internship 0 0 0 1.5 1.5
Total number of credits 21.5
Honors/Minor courses ‘ 4 o 0 - 4
B.TECH VI SEMESTER
Course Course ' Hours per week Contac Credit
S.No Cod Course Title t
ode Category Lecture | Tutorial | Practical | Hours s
1 20AD6TO1 PCC NoSQL Databases 3 0 0 3 3
2 20AD6T02 PCC Computer Networks 3 0 0 3 3
3 20AD6T03 PCC Big Data Analytics 3 0 0 3 3
Program Elective-II
4 20AD6T04 MEAN Stack Technologies
- . 3 0 0 3 3
20AD6TO05 PE-II Compiler Design
6 20AD6TO6 Software Architecture and
Design patterns
7 Open Elective-II 3 0 0 3 3
8 20AD6L08 PCC NoSQL Lab 0 0 3 3 1.5
9 20AD6L09 PCC Computer Networks Lab 0 0 3 3 1.5
10 20AD6L10 PCC BDA Lab 0 0 3 3 1.5
11 20AD6S11 SC Soft Skills 0 4 4 2
12 20AD6M12 MC Essence of Indian traditional 5 0 0 9 .
knowledge
13 20AD6P13 P Community Service Project - - - - 4
Total number of credits 25.5
Honors/Minor courses ‘ 4 (0] 0 - 4
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B.TECH VII SEMESTER

Course Hours per week .
S.No | Course Code Course Title Contact | Credit
Category Lecture Tutorial Practical ours s
Program Elective-III
1 20AD7TO1 Cloud computing
3 0 3 3
2 20AD7T02 PE-II | Natural Language Processing
3 20AD7T03 Software Project Management
Program Elective-IV
4 20AD7TO4 Neura'l Networks and Deep
Learning 3 0 3 3
5 20AD7TO05 PE-IV Information Security
6 20AD7T06 Business Intelligence
Program Elective-V
7 20AD7TO07 Soft Computing
3 0 3 3
8 20AD7T08 PE-V Computer Vision
9 20AD7T09 Internet of Things
10 Open Elective-III 0
11 Open Elective-IV 0
12 20AD5L12 HSMC Universal Hl.ll’l’lal’l Values 2: 0 0 3 3
Understanding Harmony
13 20ADS5S13 SC Data Visualization using Tableau 0 0 4 2
14 20ADSI14 I Industrial Internship - - - 3
Total number of credits 23
Honors/Minor courses 4 0 - 4
B.TECH VIII SEMESTER
Course Hours per week Total
S.No | Course Code Course Title Contact | Credits
Category Lecture | Tutorial | Practical Hours
1 20AD8PO1 P Project 0 0 12 8
Total number of credits 8
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OPEN ELECTIVE -I:

Nsc;. Cg:;:e Course Name L|T P|C Oft:;ed

1 20CES5T04 | Architecture and Town Planning 310 |03 CE

2 20CESTOS | Elements of Civil Engineering 3 10 |03 CE

3 20EES5T04 | Basics of Control Systems 3 |0 |03 EEE

4 20EESTOS | Special Electrical Machines 3 10 |03 EEE

S 20MESTO04 | Design Thinking & Product Innovation 3 10 |03 ME

6 20MESTOS | Nanotechnology 3 10 |03 ME

7 20EC5T04 | Linear System Analysis 3 /0 |0]3 ECE

8 20ECSTOS | Digital Logic Design 3 /0 |0]3 ECE

9 20ECS5T06 | Solid State Devices 3 10 |03 ECE

10 20CSS5TO07 Introduction to Artificial Intelligence 3 /0 |0]3 CSE

11 20CSS5T08 Operating System 3 /0 |0]3 CSE

12 20CSS5T09 Software Engineering 3 /0 |0]3 CSE

13 20ITSTO7 Computer Networks 3 |0 |03 IT

14 | 20175708 | Computer Graphics 3 |0 |03 IT

15 20HSSTO2 Operations Research 3 10 |03 BED

16 20MBS5TO1 | Principles of Management 3 |0 |03 DMS

17 20MBSTO2 | Technology Management 3 |0 |03 DMS

18 20ADSTO7 | Foundations of Data Science 3 |0 |03 AIDS

19 20AMSTO7 | Introduction to Machine Learning 3 /0 |0]3 AIML

OPEN ELECTIVE -II:

NS(; Cg:;:e Course Name L T P C O:f:;e
1 | 20CE6TO08 | Remote Sensing and GIS 3/0|0]3 CE
2 20CE6T09 | Environmental Impact Assessment 310103 CE
3 20EE6TO08 | Renewable Energy Sources 3 10|0]| 3| EEE
4 20EE6T09 | Energy Auditing Conservation and Management | 3 | O | O | 3 | EEE
5 | 20ME6TO7 | Industrial Robotics 310]0]3 ME
6 | 20ME6TO8 | Additive manufacturing 310]0]|3 ME
7 | 20ECeTO7 | Electronic Circuits and Networks 31olol 3| ECE
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8 | 20ECceTO8 | Principles of Communications 310/01| 3| ECE
9 | 20ECETO9 | Microcontrollers & its Applications 31o0lol 3| ECE
10 | 20CS6TO7 | Introduction to Machine Learning 310|0|3| CSE
11 | 20CS6TO8 | Information Security 310|0|3| CSE
12 | 20CS6T09 | Agile Technologies 310|0|3| CSE
13 | 20IT6TO7 | Fundamentals of Machine Learning 31003 IT
14 | 20IT6TO8 | Database Management Systems 310|103 IT
15 | 20HS6TO2 | Quantitative Aptitude & Reasoning 310|0| 3| BED
16 | 20MB6TO1 | Organizational Behaviour 3 ]0|0]| 3| DMS
17 | 20MB6TO2 | Project Management 3 ]1]0|0]| 3| DMS
18 | 20AD6TO7 | Visual Analytics 3 ]1]0|0]| 3| AIDS
19 | 20AM6TO7 | Big data Analytics 3 ]0|0]| 3| AIML
OPEN ELECTIVE -III:
NS(;. Course code Course Name L T P|C Oft:yred
1 | 20CE7T13 &;ijg;f;? Technology and 3| 0 ]o0o|3| CE
2 20CE7T14 | Green Buildings 3 0 013 CE
3 20EE7T13 | Concept of Power System Engineering 3 0 013 EEE
4 20EE7T14 | Instrumentation 3 0 0|3 EEE
S 20ME7T10 | Green Engineering Systems 3 0] 0|3 ME
6 20ME7T11 | Hybrid Electric Vehicles 3 0] 0|3 ME
7 20EC7T10 | Data Communications 3 0 013 ECE
8 20EC7T11 | Mechatronics 3 0 0|3 ECE
9 20EC7T12 Bio Medical Instrumentation 3 0 0|3 ECE
10 20CS7T10 | Artificial Neural Networks 3 0 ol 3 CSE
11 | 20CS7T11 | Cyber Security 3 0 |[0]|3]| CSE
12 20CS7T12 Software Testing Methodologies 3 0 0l 3 CSE
13 | 201T7T10 | Internet of Things 3 |0 ]0|3 IT
14 | 20IT7T11 | Computer Vision 3 0O |03 IT
15 20HS7TO01 | Fuzzy sets 3 0 0|3 BED
16 20MB7TO1 | Digital Media management 3 0 0|3 DMS
17 20MB7T02 | Entrepreneurship Development 3 0 0|3 DMS
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18 20AD7T10 E;t;loﬁnalysis and Visualization with 3 0 ol 3 AIDS
19 20AM7T10 NOSQL Databases 3 0 0| 3| AIML
OPEN ELECTIVE -IV:

Nsc;. Course Code Course Name L T P|C Oft:;ed
1 20CE7T15 Waste water treatment 3100 3 CE
5 20CE7T16 Repair and Rehabilitation of Concrete 310l o0 3 CE

Structures

3 20EE7T15 Power Quality 3 10| O0 3 EEE
4 20EE7T16 Electric Vehicles 3101] 0 3 EEE
5 20ME7T12 Micro-Electro- Mechanical Systems 310l o0 3 ME
6 20ME7T13 Solar Energy Systems 3 10| 0 3 ME
7 20EC7T13 Introduction to Embedded Systems 3101l o0 3 ECE
8 20EC7T14 Internet of Things 3 0 0 3 ECE
9 20EC7T15 Analog and Digital IC applications 3101l o0 3 ECE
10 20CS7T13 Data Analytics 3 10|00 3 CSE
11 20CS7T14 Block Chain Technology 3101| 0 3 CSE
12 20CS7T15 Software Project Management 3 10|00 3 CSE
13 20IT7T13 Cloud Computing 3 10| O 3 IT
14 20IT7T14 Business Intelligence 3100 3 IT
15 20HS7T02 Polymer Chemistry 3 10|03 BED
16 20MB7TO03 Total Engineering Quality Management 3 /0|0 3 DMS
17 20MB7T04 Stress Management 3101] 0 3 DMS
18 20AD7T11 Natural Language Processing 3 10|00 3 AIDS
19 20AM7T11 | Deep Learning 3|/0| 0| 3| AIML
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HONORS/MINOR COURSES OFFERED BY THE DEPARTMENT

Honors/ Minor Course Fulfillments:

The 20 additional credits need to be acquired, 16 credits can be earned by undergoing
specified courses, with each carrying 4 credits.
The remaining 4 credits must be acquired through two online MOOCs (SWAYAM

/NPTEL),

duration of 8/12weeks as recommended by the Board of Studies.

Minor Engineering subjects are offered to other branches by AIDS Department (except
for AIDS Students).

Honors engineering subjects are offered to AIDS Students.
The head of the department will float the list of allowed MOOC electives in each

academic year, based on the list floated by MOOCs (SWAYAM/NPTEL).

HONORS COURSES

which shall be domain specific, each with 2 credits and with a minimum

S.No. Course Course Name LT P|C
code
Pool-1
1 20ADHNO1 | Introduction to cyber Security 3/]1/014
2 20ADHNO2 | Computer Networks 3/1/0|4
3 20ADHNO3 | Distributed Systems 310|214
Pool-2
4 20ADHNOS | Software Engineering 3]1/014
S 20ADHNO6 | Systems programming 3/1]0|4
6 20ADHNO7 | Social Network Analysis 3104
Pool-3
7 20ADHNO9 | Case Tools 3/]1/014
8 20ADHN10 | Adhoc and Sensor Networks 3/1]0/4
9 20ADHNI11 | Parallel Computing 3/1|0]4
Pool-4
10 20ADHN13 | Pattern Recognition 3/1]0|4
11 20ADHN14 | Fault Tolerant Computing 3/]1/0]4
12 20ADHNI15 | Data Centre Design and Management 3]1/014
MINOR COURSES
S.No Course Course Name L T P|C Offered
code by
1 20ADMNO1 | Introduction to Data Science 3111014 AIDS
2 20ADMNO2 | Introduction to Machine Learning 3|11[0]4]| AIDS
3 20ADMNO3 | Advanced Data Structures 3/11[0]4]| AIDS
4 20ADMNO4 | Social Network Analysis 3(1]0]4, AIDS
5 20ADMNOS | Natural Language Processing 3|11[0]4]| AIDS
6 20ADMNO6 | Robotic Process Automation 3(1|0]4, AIDS
7 20ADMNO7 | MOOC1 - | -12 ] AIDS
8 20ADMNO08 | MOOC2 - -1 - 12 AIDS
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L T P C

B.TECH I SEMESTER BSC
3 0 0 3

20AD1TO01 LINEAR ALGEBRA AND DIFFERENTIAL EQUATIONS

Pre-requisite: Basic knowledge about matrices, differentiation and integration

Course Objective: Objective of the course is to impart

e Basic understanding of mathematical methods to solve simultaneous linear

systems
e Understanding of formation and solutions of ordinary differential equations

e Knowing the mathematical methods to solve applications of differential

equations
Course Outcomes:

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

CO1: Apply the knowledge to solve a system of homogeneous and non
homogeneous linear equations

CO2: Illustrate the methods of computing eigen values and eigen vectors

CO3: Able to analyze the real life situations, formulate the differential equations
and then applying the methods

CO4: Determine the solutions of linear differential equations

CO5: Optimize functions of several variables and able to find extreme values of

constrained functions

SYLLABUS
UNIT-I: Linear systems of equations:
Rank of a matrix, Echelon form, Normal form, PAQ is in normal form, linear dependence
and independence of vectors, Consistency of linear system of equations, System of linear

homogeneous equations, Gauss-elimination and Gauss -Jordan methods.

UNIT-II: Eigen values & Eigen vectors:

Eigen values, Eigen vectors, Properties of Eigen values (without proofs), Cayley-Hamilton
theorem (without proof), finding inverse and powers of a matrix using C-H theorem,
Reduction to diagonal form, reduction of quadratic form to canonical form using
orthogonal reduction, nature of quadratic forms.

UNIT-III: Ordinary Differential Equations of first order:

Linear equations, Bernoulli’s equation, Exact differential equations. Equations reducible
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to exact equations, Applications: Orthogonal Trajectories, Newton’s Law of cooling, Rate
of decay & growth, R-L series circuits.

UNIT-IV: Linear Differential Equations higher order:

Definitions, Complete solution (without proof), Operator D, Rules to find complementary
function, Inverse operator, Rules to find the particular integral(nonhomogeneous term of
the form eer, sin(ax+b), cos(ax+b), polynomials in xm, e V(x), any other function), Method

of variation of parameters.

UNIT-V: Partial Differentiation:

Functions of two variables, Partial derivatives, Homogeneous functions, Euler’s theorem,
Total derivative, Jacobian and functional dependence, Taylor’s theorem for functions of
two variables. Applications: Maxima and Minima of functions of two variables,

Lagrange’s method of undetermined multipliers.

Text Books:

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

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

Reference Books:

1. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th
Edition, 2015.

2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics,
Lakshmi Publications, 9th Edition, 2014.
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B.TECH1 SEMESTER BSC

20AD1T02 APPLIED CHEMISTRY

Pre-requisite: Knowledge of basic concepts of Chemistry for Engineering students
will help them as professional engineers later in design and material selection, as

well as utilizing the availableresources

Course Objective: Objective of the course is to impart

e Importance of usage of plastics in household appliances and composites (FRP) in
aerospace and automotive industries.

e QOutline the basics for the construction of electrochemical cells, batteries and fuel
cells. Understand the mechanism of corrosion and how it can be prevented.

e Explain the preparation of semiconductors and nanomaterials, engineering
applications of nanomaterials, superconductors and liquid crystals.

e Recall the increase in demand for power and hence alternative sources of power
are studied due to depleting sources of fossil fuels. Advanced instrumental
techniques are introduced.

e Outline the basics of green chemistry and molecular switches

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

CO1: Analyze the different types of composite plastic materials and interpret the
mechanism ofconduction in conducting polymers.

CO2: Utilize the theory of construction of electrodes, batteries and fuel cells in
redesigning newengineering products and categorize the reasons for
corrosion and study methods to control corrosion.

CO3: Synthesize nanomaterials for modern advances of engineering technology.
Summarize the preparation of semiconductors; analyze the applications of
liquid crystalsand superconductors.

CO4: Design models for energy by different natural sources.

Analyze the principles of different analytical instruments and their
applications.

CO5: Obtain the knowledge of green chemistry and molecular machines
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SYLLABUS
UNIT-I: Polymer Technology

Polymerisation: Introduction, methods of polymerization (addition and Condensation),
Physical and mechanical properties.

Plastics: Compounding, fabrication (compression, injection, blown film and extrusion),
preparation, properties and applications (PVC, polycarbonates and Bakelite), mention
some examples of plastic materials used in electronic gadgets.

Elastomers: Natural rubber-Drawbacks-vulcanization, preparation, properties and
applications (Buna S, thiokol and polyurethanes).

Composite materials: Fiber reinforced plastics - GFRP and Aramid FRP

Conducting polymers: Intrinsic and extrinsic conducting polymers

Biodegradable polymers: preparation and applications

UNIT-II: Electrochemical Cells And Corrosion

Part I: ELECTROCHEMICAL CELLS: Single electrode potential, electrochemical series
and uses of series, standard hydrogen electrode,calomel electrode, batteries (Dry cell, Li
ion battery and zinc air cells), fuel cells (H2-O2, CH30H-02, phosphoric acid and molten
carbonate).

Part II: Corrosion: Definition, theories of corrosion (chemical and electrochemical),
galvanic corrosion, differential aeration corrosion, stress corrosion, galvanic series,
factors influencing rate of corrosion, corrosion control (cathodic protection), Protective

coatings (cathodic coatings, anodic coatings, electroplating and electroless plating)

UNIT-III: Material Chemistry

Part I: Non-elemental semiconducting materials: Stoichiometric, controlled valency &
chalcogen photo/semiconductors-preparation of semiconductors (distillation, zone
refining, Czochralski crystal pulling technique) - Semiconductor devices (p-n junction
diode as rectifier, junction transistor).

Super conductors:-Type -I, Type II-characteristics and applications

Part II: Nano materials: Introduction, sol-gel method, characterization by (Brunauer
Emmet Teller[BET]), (scanning electron microscopy [SEM]) and (transmission electron
microscopy [TEM]),applications of graphene and fullerenes, carbon nanotubes (types,
preparation and applications)

Liquid crystals: Introduction-types-applications.
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UNIT-IV: Non-Conventional Energy Sources & Spectroscopy

Part I: NON-CONVENTIONAL ENERGY SOURCES

Design, working, schematic diagram, advantages and disadvantages of photovoltaic
cell, hydropower, geothermal power, tidal and wave power, ocean thermal energy
conversion.

Part II: SPECTROSCOPY

UV spectroscopy- Basic principle-Instrumentation-Applications

IR spectroscopy- Basic principle-Instrumentation-Applications

NMR spectroscopy- Basic principle-Instrumentation-Applications

UNIT-V: Advanced Concepts/Topics In Chemistry

Part-I: Green chemistry: Introduction, Principles of green chemistry, Green synthesis-
Aquaeous Phase method-Microwave method-Phase transfer catalysis method, R4M4
principles (Econoburette).

PART-II: Molecular switches: characteristics of molecular motors and machines,
Rotaxanes and Catenanes as artificial molecular machines, prototypes — linear motions
in rotaxanes, an acid- base controlled molecular shuttle, a molecular elevator, an

autonomous light-powered molecular motor.

Text Books:

1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai & Sons,
Delhi, (Latest edition).

2. Shikha Agarwal, “Engineering Chemistry”, Cambridge University Press, New
Delhi, (2019).

3. S.S. Dara, “A Textbook of Engineering Chemistry”, S.Chand & Co, (2010).

4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co. (Latest

edition).

References:

1. K. Sesha Maheshwaramma and Mridula Chugh, “Engineering Chemistry”,
PearsonlIndia

2. O.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education Private
Limited, (2009).

3. CNR Rao and JM Honig (Eds) “Preparation and characterization of materials”
Academic press, New York (latest edition)

4, B. S. Murthy, P. Shankar and others, “Textbook of Nanoscience and

Nanotechnology”,University press (latest edition)
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B.TECH1 SEMESTER HSMC

W
o+
o w
w0

20AD1TO03 ENGLISH

Pre-requisite:
Course Objective:

e Facilitate effective listening skills for better comprehension of academic
lectures and English spoken by native speakers

e Focus on appropriate reading strategies for comprehension of various
academic texts and authentic materials

e Help improve speaking skills through participation in activities such as role
plays, discussions and structured talks/oral presentations

e Impart effective strategies for good writing and demonstrate the same in
summarizing, writing well organized essays, record and report useful
information

e Provide knowledge of grammatical structures and vocabulary and encourage

their appropriate use in speech and writing

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

CO1 understand social or transactional dialogues spoken by native speakers of
English and identify the context, topic, and pieces of specific information

CO2 ask and answer general questions on familiar topics

CO3 employ suitable strategies to master the art of letter writing and email writing

CO4 recognize paragraph structure and be able to match
beginnings/endings/headings with paragraphs

CO5 form sentences using proper grammatical structures and correct word forms

SYLLABUS
UNIT-I A Drawer full of happiness (Detailed Study)
Deliverance (Non-detailed Study)
UNIT-II Nehru’s letter to his daughter Indira on her birthday(Detailed Study)
Bosom Friend (Non-detailed Study)
UNIT-III Stephen Hawking-Positivity ‘Benchmark’ (Detailed Study)
Shakespeare’s Sister(Non-detailed Study)

UNIT-IV Liking a Tree, Unbowed: Wangari Maathai-biography (Detailed
Study)
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Telephone Conversation(Non-detailed Study)

UNIT-V  Stay Hungry-Stay foolish (Detailed Study)
Still I Rise(Non-detailed Study)

Text Books
1.“Infotech English”, Maruthi Publications. (Detailed)

2. “The Individual Society”, Pearson Publications.(Non-detailed)

Reference Books
1. Bailey, Stephen. Academic writing: A handbook for international students.
Routledge, 2014.
2. Chase, Becky Tarver. Pathways: Listening, Speaking and Critical
Thinking. Heinley ELT; 2nd Edition, 2018.
3. Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan
Educational.

4. Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.
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B.TECH1 SEMESTER ESC

20AD1L04 COMPUTER ENGIENERING WORKSHOP

Course Objectives:

Skills and knowledge provided by this subject are the following:

e PC Hardware: Identification of basic peripherals, Assembling a PC, Installation
of system software like MS Windows, device drivers, etc. Troubleshooting of PC
Hardware and Software issues.

e Internet & World Wide Web: Different ways of hooking the PC on to the
internet from home and workplace and effectively usage of the internet, web
browsers, email, newsgroups and discussion forums. Awareness of cyber
hygiene (protecting the personal computer from getting infected with the
viruses), worms and other cyber attacks.

e Productivity Tools: Understanding and practical approach of professional
word documents, excel spread sheets, power point presentations and personal

web sites using the Microsoft suite office tools.

Course Outcomes:

CO1: Identify, assemble and update the components of a computer

CO2: Configure, evaluate and select hardware platforms for the implementation and
execution of computer applications, services and systems

CO3: Make use of tools for converting pdf to word and vice versa

CO4: Develop presentation, documents and small applications using productivity

tools such as word processor, presentation tools, spreadsheets, HTML, LaTex

LIST OF EXERCISES

Task 1: Identification of the peripherals of a computer - Prepare a report containing
the block diagram of the computer along with the configuration of each component

and its functionality. Describe about various I/O Devices and its usage.
Task 2: Practicing disassembling and assembling components of a PC

Task 3: Installation of Device Drivers, MS Windows, Linux Operating systems and

Disk Partitioning, dual boating with Windows and Linux.
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Task 4: Introduction to Memory and Storage Devices, I/O Port, Assemblers,

Compilers, Interpreters, Linkers and Loaders.
Task 5: Demonstration of Hardware and Software Troubleshooting

Task 6: Demonstrating Importance of Networking, Transmission Media, Networking
Devices- Gateway, Routers, Hub, Bridge, NIC, Bluetooth Technology, Wireless
Technology, Modem, DSL, and Dialup Connection.

Task 7: Surfing the Web using Web Browsers, Awareness of various threats on the
Internet and its solutions, Search engines and usage of various search engines, Need
of anti-virus, Installation of anti-virus, configuring personal firewall and windows

update.

(Students should get connected to their Local Area Network and access the Internet.
In the process they should configure the TCP/IP setting and demonstrate how to
access the websites and email. Students customize their web browsers using

bookmarks, search toolbars and popup blockers)
Productivity Tools:

Task 8: Basic HTML tags, Introduction to HTMLS and its tags, Introduction to CSS3

and its properties. Preparation of a simple website/ homepage,

Assignment: Develop your home page using HTML Consisting of your photo, name,

address and education details as a table and your skill set as a list.

Features to be covered:- Layouts, Inserting text objects, Editing text objects, Inserting
Tables, Working with menu objects, Inserting pages, Hyper linking, Renaming,

deleting, modifying pages, etc.,

Task 9: Demonstration and Practice of various features of Microsoft Word
Assignment:

1. Create a project certificate.

2. Creating a news letter

Features to be covered:-Formatting Fonts, Paragraphs, Text effects, Spacing, Borders
and Colors, Header and Footer, Date and Time option, tables, Images, Bullets and
Numbering, Table of Content, Newspaper columns, Drawing toolbar and Word Art

and Mail Merge in word etc.,
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Task 10: Demonstration and Practice of various features Microsoft Excel
Assignment: 1. Creating a scheduler

2. Calculating GPA

3. Calculating Total, average of marks in various subjects and ranks of students
based on marks

Features to be covered:Format Cells, Summation, auto fill, Formatting Text, Cell

Referencing, Formulae in excel, Charts, Renaming and Inserting worksheets, etc.,
Task 11: Demonstration and Practice of various features Microsoft Power Point

Features to be covered:Slide Layouts, Inserting Text, Word Art, Formatting Text,
Bullets and Numbering, Auto Shapes, Hyperlinks Tables and Charts, Master Layouts,

Types of views, Inserting — Background, textures, Design Templates, etc.,

Task 12: Demonstration and Practice of various features LaTeX - document
preparation, presentation (Features covered in Task 9 and Task 11 need to be

explored in LaTex)
Task 13: Tools for converting word to pdf and pdf to word

Task 14: Internet of Things (IoT): IoT fundamentals, applications, protocols,

communication models, architecture, IoT devices

Reference Books:
1. Computer Fundamentals, Anita Goel, Pearson India Education, 2017
2. PC Hardware Trouble Shooting Made Easy, TMH

3. Introduction to Information Technology, ITL Education Solutions Limited, 2nd

Edition, Pearson, 2020

4. Upgrading and Repairing PCs, 18th Edition, Scott Mueller, QUE, Pearson, 2008
5. LaTeX Companion — Leslie Lamport, PHI/Pearson

6. Introducing HTMLS5, Bruce Lawson, Remy Sharp, 2nd Edition, Pearson, 2012
7. Teach yourself HTML in 24 hours, By Techmedia

8. HTML 5 and CSS 3.0 to the Real World by Alexis Goldstein, Sitepoint

publication.
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9. Internet of Things, Technologies, Applications, Challenges and Solutions, B K
Tripathy, J Anuradha, CRC Press

10. Comdex Information Technology Course Tool Kit, Vikas Gupta, Wiley

Dreamtech.

11. IT Essentials PC Hardware and Software Companion Guide Third Edition by

David Anfinson and Ken Quamme, CISCO Press, Pearson Education.

12. Essential Computer and IT Fundamentals for Engineering and Science

Students, Dr. N. B. Venkateswarlu, S. Chand Publishers
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L T PC

B.TECH I SEMESTER ESC
3 0 0 3

20AD1TOS5 PROBLEM SOLVING THROUGH C
Pre-requisite:

Course Objective:

= To learn about the computer systems, computing environments, developing of a
computer program and Structure of a C Program

= To gain knowledge of the operators, selection, control statements and repetition
in C. To learn about the design concepts of arrays, strings, enumerated structure
and union types and their usage. To assimilate about pointers, dynamic memory
allocation and know the significance of Preprocessor. To assimilate about File
I/0O and significance of functions

Course Outcomes: At the end of the course, student will be able to
CO1: Understand the basic concepts of programming
CO2: Understand and Apply loop construct for a given problem
CO03: Demonstrate the use pointers
CO4: Understand the use of functions and develop modular reusable code

CO5: Understand File I/O operations

SYLLABUS
UNIT-I:
INTRODUCTION TO COMPUTERS: Functional Components of computer, computer
software, categories of memory, types of programming languages, Development of
algorithms, flow charts, software development process, Computer Numbering system
BASICS OF C PROGRAMMING: Introduction to programming paradigms, Structure of C
program, Data Types, C Tokens, Operators: Precedence and Associativity, Expressions

Input/output statements, Assignment statements

UNIT-II:

Decision making statements: if, if else, nester if. Multi way decision making statements:

else if, Switch statement. Loop statements: while, do while, for, Compilation process.

UNIT-III:
Introduction to Arrays: Declaration, Initialization, One dimensional array, Example

Programs on one dimensional array, Selection sort, linear and binary search, two
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dimensional arrays, Matrix Operations, Multi-dimensional Arrays

Strings: Declaration, String operations: length, compare, concatenate, copy, String
handling functions.

UNIT-IV:

FUNCTIONS: Introduction to functions: Function prototype, function definition, function
call, Built-in functions, Recursion, Storage classes, Passing Arrays & Strings to the
functions, Preprocessor directives

POINTERS: Pointers, Pointer operators, Pointer arithmetic, Arrays and pointers, Array of

pointers, Parameter passing: Pass by value, Pass by reference, Dynamic Memory Allocation

UNIT-V:
STRUCTURES AND UNIONS: Structure, Nested structures, Pointer and Structures, Array
of structures, Example Program using structures and pointers, Self-referential structures,
Unions.
FILE PROCESSING: Files, Types of file processing: Sequential access, Random access,

Sequential access file, Random access file, Command line arguments

Text Books:

1. Krnighan. B.W and Ritche, D.M, “The C Programming Language”, Second

Edition, Pearson Education, 2006

2. ReemaThareja, “Programming in C”, Oxford University Press, Second Edition,

2016.

References:

1. Pradepdey, Manas Ghosh, “Fundamentals of Computing and programming in C”,
First Edition, Oxford University Press, 2009.

2. Paul Deitel and Harvey Deitel, “C How to Program”, Seventh Edition, Pearson
Publication.

3. E Balagursamy, “Programming in C, Sixth Edition, Tata McGraw Hill.

4. Ajay Mittal, “Programming in C A practical Approach”, Pearson education
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L TP C

B.TECH I SEMESTER HSMC 4, o 3 1.5

20AD1L06 ENGLISH COMMUNICATION SKILLS LAB

Course Objectives:
e Facilitate effective usage of functional English through role plays
e Focus on vocabulary enhancement

e Foster various nuances of phonetics and accent neutralization

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

CO1: Acquire basic proficiency in English by learning functional aspects of
English language
CO2: Learn the methods of enhancing vocabulary

CO3: Acquaint himself/herself with nuances of Phonetics

LIST OF EXPERIMENTS
Greetings and Introductions
Requesting Permission & Giving Directions
Inviting/Complaining/Congratulating
Root Words
Phonetics-Sounds and Symbols

Pronunciation Rules

S U AW N =

References:

1. Strengthen Your Steps, Maruti Publications
2. Interact, Orient Blackswan

3. Word Power Made Easy, Pocket Books
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L TP C

B.TECH I SEMESTER BSC 4 0 3 15

20AD1L07 APPLIED CHEMISTRY LAB

Pre-requisite: Acquire some experimental skills.

Course Objective: Objective of the course is to impart
e The experiments introduce volumetric analysis; redox titrations with different
indicators; EDTA titrations.

e A few instrumental methods of chemical analysis.

Course Outcomes:
At the end of the course, student will be able to
CO1l: The student is exposed to different methods of chemical analysis and use
of some commonly employed instruments. They thus acquire some

experimental skills.

LIST OF EXPERIMENTS

1 Determination of HCI using standard Na2CO3 solution.
2 Determination of alkalinity of a sample containing Na2CO3 and NaOH.

3 Determination of Mn+2 using standard oxalic acid solution.

4 Determination of ferrous iron using standard K2Cr207 solution.

S Determination of Cu+2 using standard hypo solution.

6 Determination of temporary and permanent hardness of water using
standard EDTA solution.

7 Determination of Fe+3 by a colorimetric method.

8 Determination of the concentration of acetic acid using sodium hydroxide
(pH-metry method).
9 Determination of iso-electric point of amino acids using pH-metry
method/conductometric method
10 Determination of the concentration of strong acid vs strong base (by
conductometric method).

11 Determination of strong acid vs strong base (by potentiometric method).
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12 Determination of Mg+2 present in an antacid.

13 Determination of CaCO3 present in an egg shell.

14 Estimation of Vitamin C.

15 Determination of phosphoric content in soft drinks.
16 Adsorption of acetic acid by charcoal.

17 Preparation of nylon-6, 6 and Bakelite (demonstration only).
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L TP C
0O O 3 1.5

B.TECH I SEMESTER ESC

20AD1L08 PROBLEM SOLVING THROUGH C LAB

Course Objectives:
e Apply the principles of C language in problem solving.
e To design flowcharts, algorithms and knowing how to debug programs.
e To design & develop of C programs using arrays, strings pointers
&functions.
e To review the file operations, preprocessor commands.
Course Outcomes:
e Demonstrate Knowledge on various concepts of a C language.
e Able to draw flowcharts and write algorithms.
e Able design and development of C problem solving skills.
e Able to design and develop modular programming skills.

e Able to trace and debug a program

Exercise 1:
1. Write a C program to print a block F using hash (#), where the F has a height
of six characters and width of five and four characters.
2. Write a C program to compute the perimeter and area of a rectangle with a
height of 7 inches and width of Sinches.
3. Write a C program to display multiple variables.
Exercise 2:
1. Write a C program to calculate the distance between the two points.
2. Write a C program that accepts 4 integers p, q, 1, s from the user where r and
s are positive and p is even. If q is greater than r and s is greater than p and
if the sum of r and s is greater than the sum of p and q print "Correct values",

otherwise print "Wrong values".

Exercise 3:
1. Write a C program to convert a string to a long integer.
2. Write a program in C which is a Menu-Driven Program to compute the area
of the various geometrical shape.

3. Write a C program to calculate the factorial of a given number.

Exercise 4:
1. Write a program in C to display the n terms of even natural number and their

sum.
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2. Write a program in C to display the n terms of harmonic series and their
sum.1+1/2+1/3+1/4+1/5...1/n terms.
3. Write a C program to check whether a given number is an Armstrong number
or not.
Exercise 5:
1. Write a program in C to print all unique elements in an array.
2. Write a program in C to separate odd and even integers in separate arrays.
3. Write a program in C to sort elements of array in ascending order.
Exercise 6:
1. Write a program in C for multiplication of two square Matrices.
2. Write a program in C to find transpose of a given matrix.
Exercise 7:
1 Write a program in C to search an element in a row wise and column wise
sorted matrix.
2. Write a program in C to print individual characters of string in reverse order.
Exercise 8:
1. Write a program in C to compare two strings without using string library
functions.
2. Write a program in C to copy one string to another string.
Exercise 9:
1. Write a C Program to Store Information Using Structures with Dynamically
Memory Allocation
2. Write a program in C to demonstrate how to handle the pointers in the

program.

Exercise 10:
1. Write a program in C to demonstrate the use of & (address of) and *(value at
address) operator.
2. Write a program in C to add two numbers using pointers.
Exercise 11:
1. Write a program in C to add numbers using call by reference.
2. Write a program in C to find the largest element using Dynamic Memory
Allocation.
Exercise 12:
1. Write a program in C to swap elements using call by reference.
2. Write a program in C to count the number of vowels and consonants in a

string using a pointer.
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Exercise 13:
1. Write a program in C to show how a function returning pointer.
2. Write a C program to find sum of n elements entered by user. To perform this

program, allocate memory dynamically using malloc( )function.

Exercise 14:

1. Write a C program to find sum of n elements entered by user. To perform this
program, allocate memory dynamically using calloc( ) function. Understand
the difference between the above two programs

2. Write a program in C to convert decimal number to binary number using the
function.

Exercise 15:

1. Write a program in C to check whether a number is a prime number or not
using function.

2. Write a program in C to get the largest element of an array using the function.

Exercise 16:
1. Write a program in C to append multiple lines at the end of a text file.
2. Write a program in C to copy a file in another name

3. Write a program in C to remove a file from the disk.
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B.TECH I SEMESTER MC

20AD1IMO09 ENVIRONMENTAL SCIENCE

Course objective:
To understand the importance of Environment and the importance of biodiversity

Course outcomes:

e The importance of environment, Natural resources and current global
environmental challenges for the sustenance of the life on planet earth.

e The concepts of the ecosystem and its function in the environment.

e 3.The biodiversity of India and the threats to biodiversity, and conservation
practices to protect the biodiversity

e The various attributes of the pollution and their impacts and measures to
reduce or control the pollution along with waste management practices.

e The environmental legislations of India and Social issues and the possible
means

e 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- 1leproduction& 2°production- Major
ecosystems: Forest ecosystem- Grassland ecosystem, 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-
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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
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

Environmental 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

REFERENCES:

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
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B.TECH II SEMESTER BSC

20AD2T01 TRANSFORM TECHNIQUES

Pre-requisite: Linear Algebra and Differential Equations
Course Objective: Objective of the course is to impart
e Learning the techniques of Laplace transforms to solve ordinary differential
equations

e knowledge of Fourier series & Fourier transforms for piecewise continuous

functions

e knowledge of solving boundary valued problems

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

CO1: Able to analyze a class of integrals in terms of beta and gamma functions

CO2: Provide the techniques of Laplace transformations and able to solve
problems related to digital signal processing

CO3: Analyze the general periodic functions in the form of an infinite convergent
sine and cosine series

CO4: Illustrate the methods to solve the boundary value problems

CO5: Determine a solution of a discrete system using Z- transforms

SYLLABUS

UNIT-I: Special functions:

Beta function, Properties & problems, Gamma function, properties & problems, Relation

between Beta and Gamma functions, Evaluation of improper integrals.

UNIT-II: Laplace Transforms (all properties without proofs):

Definition, Transforms of elementary functions, properties of Laplace transforms,
Transforms of periodic functions, Transforms of derivatives and integrals,
Multiplication by tn, Division by t, Evaluation of improper integrals.

Inverse Laplace transforms-Method of partial fractions, other methods of finding
inverse transforms, Convolution theorem (without proof). Application: Application to

differential equations.
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UNIT-III: Fourier Series & Fourier Transforms:

Euler’s formulae (without proof), Conditions of Fourier expansion, Functions having
points of discontinuity, Change of inerval, Even and odd functions, Half-range series.

Fourier Integral theorem (without proof), Fourier cosine & sine integral, complex form of
Fourier integral, Fourier transform, Fourier sine & cosine transforms, properties of
Fourier transforms (without proof), Convolution theorem(without proof), finite & infinite

Fourier sine & cosine transforms.

UNIT-IV: Partial Differential Equations:

Formation of partial differential equations by eliminating arbitrary constants and
arbitrary functions, solutions of first order linear (Lagrange) equation and nonlinear
(standard type) equations. Method of separation of Variables, Applications: One-

dimensional wave and heat equations, two-dimensional heat equation.

UNIT-V: Z-Transforms: (all properties without proofs)

Introduction, definition, some standard z-transforms, linearity property, damping rule,
some standard results, shifting U, to the right, multiplication by n, initial and final value
theorems, Inverse z-transforms, convolution theorem, evaluation of inverse z-transforms

by partial fractions, applications to difference equations.

Text Books:

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

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

Reference Books:

1. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th
Edition, 2015.

2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics,
Lakshmi Publications, 9th Edition, 2014.
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B.TECH II SEMESTER BSC

20AD2T02 APPLIED PHYSICS

Pre-requisite: Knowledge of basic concepts of waves, Optics, Electricity and

Magnetism

Course Objective: Objective of the course is to impart

e Knowledge of fundamentals of Physics which helps them in the study of
advanced topics of Engineering.
e Develop analytical capability and understand various Engineering concepts.
Course Outcomes:
At the end of the course, student will be able to
CO1l: Impart knowledge of Physical Optics phenomenon Polarization and identify
these phenomenon in natural processes
CO2: G@Gain knowledge of applications of lasers and optical fibers in various fields .
CO3: Classify magnetic and dielectric materials and their Engineering
applications.
CO4: Understand basic quantum mechanics and free electron theories.

COS5: Obtain the concept of concept of holes and electrons in semiconductors.

SYLLABUS
UNIT-I: Wave Optics:
Interference: Introduction-Principle of Superposition — Coherent Sources — Interference
in thin films (reflection geometry) — Colors in thin films-Newton’s rings-Determination of
wave length nd refractive index.
Diffraction: C Introduction- Fresnel and Fraunhofer diffraction - Fraunhofer Diffraction
due to Single slit, Double slit, N —slits(Qualitative) - Diffraction Grating — Resolving Power
of Grating(Qualitative).
Polarizations: Introduction- Types of polarization-polarization by reflection, refraction
and Double refraction-Nicol’s prism —Half and Quarter wave plates.
UNIT-II: Lasers and Fiber Optics:
Lasers:: Introduction — Characteristics of laser — Spontaneous and Stimulated emissions
of radiation — Einstein’s coefficients — Population inversion — Lasing action - Pumping

Schemes — Ruby laser — He-Ne laser - Applications of lasers.
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Fiber optics: Introduction —Principle of optical fiber-Construction- - Acceptance Angle -
Numerical Aperture -Classification of optical fibers based on refractive index profile and
modes .

UNIT-III: Magnetic and Dielectric Materials:

Magnetic Materials: Introduction — Magnetic dipole moment — Magnetization — Magnetic
susceptibility and permeability — Origin of permanent magnetic moment — Bohr magneton
— Classification of magnetic materials: Dia, para ferro, anti ferro & ferri — Domain concept

of Ferromagnetism(Qualitative) - Hysteresis — soft and hard magnetic materials .

Dielectric Materials: Introduction - Dielectic polarization — Dielectric Polarizability,
Susceptibility and Dielectric constant-types of polarizations: Electronic and Ionic
(Quantitative), Orientational polarizations (qualitative) — Lorentz Internal field —
Claussius-Mossoti equation.

UNIT-IV: Quantum Mechanics,Free Electron Theory:

Quantum Mechanics: Dual nature of matter — Heisenberg’s Uncertainty Principle -
Significance and properties of wave function — Schrodinger’s time independent and
dependent wave equations— Particle in a one-dimensional infinite potential well.

Free Electron Theory: Classical free electron theory (Qualitative with discussion of
merits and demerits) — Quantum free electron theory— Equation for electrical conductivity
based on quantum free electron theory- Fermi-Dirac distribution- Density of
States(3D),Fermi energy.

UNIT-V: Band Theory of Solids and Semiconductors:

Band theory of Solids: Introduction- Bloch’s Theorem (Qualitative) - Kronig - Penney
model (Qualitative)- E vs K diagram - V vs K diagram - effective mass of electron —
Classification of crystalline solids—concept of hole.

Semiconductors::Introduction- Intrinsic semi conductors - density of charge carriers -
Electrical conductivity — Fermi level — extrinsic semiconductors - p-type & n-type -
Density of charge carriers - Dependence of Fermi energy on carrier concentration and
temperature — Drift and Diffusion currents — Einstein’s equation-Hall effect- Hall

coefficient - Applications of Hall effect.

Text Books

1. “A Text book of Engineering Physics” by M.N. Avadhanulu, P.G. Kshirsagar - S.
Chand Publications, 2019.

2. “Engineering Physics” by D.K. Bhattacharya and Poonam Tandon, Oxford press
(2015).
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3. “Engineering Physics” by R.K Gaur. and S.L Gupta., - Dhanpat Rai publishers,
2012.
Reference Books
1. Applied Physics by P.K. Palanisamy, Scitech publications (2014).
2. Engineering Physics by M. Arumugam, Anuradha Publication (2014).
3. Physics for Engineers by M.R. Srinivasan, New Age international publishers (2009).
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B.TECH II SEMESTER ESC

20AD2T03 COMPUTER ORGANIZATION

Course Objectives:

e The purpose of the course is to introduce principles of computer

organization and the basic architectural concepts.

e It provides an in depth understanding of basic organization, design,
programming of a simple digital computer, computer arithmetic,
instruction set design, micro programmed control unit, pipelining and

vector processing, memory organization and I/O systems.

Course Outcomes
By the end of the course the student will be able to

CO1: Demonstrate an understanding of the design of the functional units of a digital
computer system. Relate Postulates of Boolean algebra and minimize
combinational functions

CO2: Design and analyze combinational and sequential circuits

CO3: Implementation of computer arithmetic operations and to know the basic
computer instruction formats

CO4: Obtain how micro programmed control is used to interact with units of
components of CPU

COS5: Understanding of organization and architecture of input output and memory

SYLLABUS
UNIT I:

Digital Components and Data Representation:

Data Representation: Data types, Complements, Fixed Point Representation, Floating
Point Representation, other Binary codes, Error Detection Codes

Digital Components: Digital Components, logic gates, Boolean Algebra, Map
Simplification

UNIT II:

Digital logic circuits: Combinatorial Circuits: Introduction, Combinatorial Circuit
Decoders, Multiplexers.

Sequential Circuits: Flip-Flops-SR Flip flop, D Flip flop, JK Flip flop, T Flip flop, Edge
Triggered File flop. Sequential Circuits: flip flop input equations, state table, state

diagram, Design example and procedure Registers, Shift Registers, Binary Counters
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UNIT III:
Computer Arithmetic: Addition and subtraction, multiplication Algorithms, Division
Algorithms, Floating — point Arithmetic operations. Decimal Arithmetic unit, Decimal
Arithmetic operations.
Basic Computer Organization and Design: Instruction codes, Computer Registers
Computer instructions, Timing and Control, Instruction cycle, Memory Reference
Instructions, Input — Output and Interrupt.
UNIT IV:
Micro programmed Control: Control memory, Address sequencing, micro program
example, design of control unit.
Central Processing Unit: General Register Organization, Instruction Formats,
Addressing modes, Data Transfer and Manipulation, Program Control.
UNIT V:
Memory Organization: Memory Hierarchy, Main Memory, Auxiliary memory,
Associate Memory, Cache Memory.
Input-Output Organization: Input-Output Interface, Asynchronous data transfer,
Modes of Transfer, Priority Interrupt Direct memory Access.
Text Books:

1. Computer System Architecture, 3rded., M.MorrisMano, PHI

Reference Books:

1. Digital Logic and Computer Organization, Rajaraman, Radhakrishnan, PHI,
2006

2. Computer Organization, Sthed., Hamacher, Vranesic and Zaky, TMH,2002

3. Computer Organization & Architecture: Designing for Performance, 7thed.,

William Stallings, PHI,
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B.TECH II SEMESTER ESC

20AD2T04 DATA STRUCTURES

Course Objectives:
o Introduce the fundamental concept of data structures and abstract data
types
e Emphasize the importance of data structures in developing and
implementing efficient algorithms
e Describe how arrays, records, linked structures, stacks, queues, trees,
and graphs are represented in memory and used by algorithms
Course Outcomes:
CO1: Understand the properties, interfaces, and behaviors of basic abstract data
types.
CO2: Understand and apply linked lists
CO3: Apply Stacks and Queue data structures.
CO4: Demonstrate different methods for traversing trees.

COS5: Demonstrate the application of Graphs

SYLLABUS

UNIT I

Data Structures - Definition, Classification of Data Structures, Operations on Data
Structures, Abstract Data Type (ADT), Preliminaries of algorithms. Time and Space
complexity.

Searching - Linear search, Binary search, Fibonacci search.

Sorting- Insertion sort, Selection sort, Exchange (Bubble sort, quick sort), distribution
(radix sort), merging (Merge sort) algorithms.

UNIT II

Linked List: Introduction, Single linked list, Representation of Linked list in memory,
Operations on Single Linked list-Insertion, Deletion, Search and Traversal, Reversing
Single Linked list, Applications on Single Linked list- Polynomial Expression
Representation, Addition and Multiplication, Sparse Matrix Representation using
Linked List, Advantages and Disadvantages of Single Linked list, Double Linked list-

Insertion, Deletion, Circular Linked list-Insertion, Deletion.
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UNIT III

Queues: Introduction to Queues, Representation of Queues-using Arrays and using
Linked list, Implementation of Queues-using Arrays and using Linked list,
Application of Queues- Circular Queues

Stacks: Introduction to Stacks, Array Representation of Stacks, Operations on
Stacks, Linked list Representation of Stacks, Operations on Linked Stack,

Applications- Infix to Postfix Conversion, Evaluating Postfix Expressions.

UNIT IV

Trees: Basic Terminology in Trees, Binary Trees-Properties, Representation of Binary
Trees sing Arrays and Linked lists. Binary Search Trees- Basic Concepts, BST
Operations: Insertion, Deletion, Tree Traversals, Applications-Expression Trees, Heap

Sort, Balanced Binary Trees- AVL Trees, Insertion, Deletion and Rotations.

UNIT V

Graphs: Basic Concepts, Representations of Graphs-Adjacency Matrix and using
Linked list, Graph Traversals (BFT & DFT), Applications- Minimum Spanning Tree
Using Prims &Kruskals Algorithm, Dijkstra’s shortest path, Transitive closure,

Warshall’s Algorithm.

Text Books:
1. Data Structures Using C. 2ndEdition. Reema Thareja, Oxford.

2. Data Structures and algorithm analysis in C, 2nded, Mark Allen Weiss.

Reference Books:
1 Fundamentals of Data Structures in C, 2nd Edition, Horowitz, Sahni,
Universities Press.
2. Data Structures: A PseudoCode Approach, 2/e, Richard F.Gilberg, Behrouz A.
Forouzon, Cengage.

3. Data Structures with C, Seymour Lipschutz TMH
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B.TECH II SEMESTER ESC

20AD2T05 PYTHON PROGRAMMING

Course Objectives:
» Identify/characterize /define a problem
» Design a program to solve the problem
+ Create executable code
* Read most Python code
Course Outcomes:
CO1: Understand the fundamentals of Python programming language.
CO2: Understand Data Structures
CO3: Understand the use of functions in Python
CO4: Understand the Object-Oriented Programming concepts of Python

COS3: Apply regular expressions for different situations.

SYLLABUS

UNIT -I:

Introduction: History of Python, Need of Python Programming, Applications of Python
Programming Variables, Assignment, Keywords, Input-Output, Indentation.

Types, Operators, and Expressions: Types — Integers, Strings, Booleans; Operators-
Arithmetic Operators, Comparison (Relational) Operators, Assignment Operators,
Logical Operators, Bitwise Operators, Membership Operators, Identity Operators,
Expressions and order of evaluations Control Flow- if, if-elif-else, for, while break,

continue, pass

UNIT - II:
Data Structures Lists — Operations, Slicing, Methods; Tuples, Sets, Dictionaries,

Sequences. Comprehensions.

UNIT - III:

Functions — Defining Functions, Calling Functions, Passing Arguments, Keyword
Arguments, Default Arguments, Variable-length arguments, Anonymous Functions,
Fruitful Functions (Function Returning Values), Scope of the Variables in a Function-
Global and Local Variables. Modules: Creating modules, import statements, from. The
import statement, name spacing, Python packages, Introduction to PIP, Installing

Packages via PIP, Using Python Packages
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UNIT - IV:

Object-Oriented Programming OOP in Python: Classes, ‘self-variable’, Methods,
Constructor Method, Inheritance, Overriding Methods, Data hiding, Error, and
Exceptions: Difference between an error and Exception, Handling Exception, try

except for block, Raising Exceptions, User Defined Exceptions

UNIT - V:

Regular expressions: Power of pattern matching and searching using regex in python,
Meta characters and Sequences used in Patterns, Password, email, URL validation
using regular expression, Pattern finding programs using regular expression.

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. Reema Thareja, “Python Programming using Problem Solving Approach”, ISBN-
13:978-0-19- 948017-3, Oxford University Press, 2017.

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.
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B.TECH II SEMESTER BSC 00 3 1.5

20AD2L06 APPLIED PHYSICS LAB

Pre-requisite: Fundamental understanding of usage of an instrument with
proper care.
Course Objective: Objective of the course is to impart
e Training Engineering graduates to handle instruments and their usage
methods to improve the accuracy of measurements.
At the end of the course, student will be able to
CO1l: Outcomes: The student is exposed to different methods of chemical
analysis and use of some commonly employed instruments. They
thus acquire some experimental skills.
CO2: Implement the basic principles of Mechanics to measure different
physical parameters.
CO3: Enhance the knowledge of Usage of electronic devices in various
applications
SYLLABUS
1. Newton’s rings —Determination of radius of curvature of Plano Convex
Lens.
2. Determination of wavelength of spectral lines -Diffraction Grating
3. Determination of thickness of a spacer using wedge film and parallel
interference fringes.
4. Determination of wavelength of laser source using diffraction grating
5. Determination of Numerical Aperture and bending loss of a given Optical
Fiber.
6. Determination of dispersive power of prism.
7. Determination of Rigidity modulus of a material- Torsional Pendulum.
8. Determination of Acceleration due to Gravity and Radius of Gyration-
Compound Pendulum.
9. Determination of Young’s modulus by method of single cantilever
oscillations

10. Verification of laws of vibrations in stretched strings — Sonometer.
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11. Estimation of Planck’s Constant using Photo electric Effect

12. Study of I /V Characteristics of Semiconductor diode.

13.1/V characteristics of Zener diode.

14. Magnetic field along the axis of a current carrying coil — Stewart and
Gee’s apparatus

15. Energy Band gap of a Semiconductor using p - n junction diode

Reference Books

1. A Text book of Practical Physics, Balasubramanian S, Srinivasan M.N, S

Chand Publishers, 2017.

B. Tech in Artificial Intelligence & Data science Page 42 of 89



="~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2021-22)
=" (An Autonomous Institution)

L TP C
0O 0 3 1.5

B.TECH II SEMESTER ESC

20AD2L07 DATA STRUCTURES LAB

Course Objectives:
The objective of this lab is to
e Demonstrate the different data structures implementation.
Course Outcomes:
e Use basic data structures such as arrays and linked list.
e Programsto demonstrate fundamental algorithmic problems
including Tree Traversals, Graph traversals, and shortest paths.

e Use various searching and sorting algorithms.

List of Experiments:
Exercise -1 (Searching)
a)Write C program that use both recursive and non-recursive functions to
perform Linear search for a Key value in a given list.
b)Write C program that use both recursive and non-recursive functions to
perform Binary search for a Key value in a given list.
Exercise -2 (Sorting-I)
a) Write C program that implement Bubble sort, to sort a given list of integers in
ascending order.
b) Write C program that implement Quick sort, to sort a given list of integers in
ascending order.
C) Write C program that implement Insertion sort, to sort a given list of integers
in ascending order.
Exercise -3 (Sorting-II)
a) Write C program that implement radix sort, to sort a given list of integers in
ascending order
b) Write C program that implement merge sort, to sort a given list of integers in
ascending order
Exercise -4 (Singly Linked List)
a) Write a C program that uses functions to create a singly linked list
b) Write a C program that uses functions to perform insertion operation on a

singly linked list
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C) Write a C program that uses functions to perform deletion operation on a
singly linked list
d) Write a C program to reverse elements of a single linked List.
Exercise -5 (Queue)
a) Write C program that implement Queue (its operations) using arrays.
b) Write C program that implement Queue (its operations) using linked lists
Exercise -6 (Stack)
a) Write C program that implement stack (its operations) using arrays
b) Write C program that implement stack (its operations) using Linked list
C) Write C program for implementing infix to postfix conversion
d) Write a C program that uses Stack operations to evaluate postfix expression
Exercise -7 (Binary Tree)
Write a recursive C program for traversing a binary tree in preorder, in-
order and post-order.
Exercise -8 (Binary Search Tree)
a) Write a C program to Create a BST
b) Write a C program to insert a node into a BST.
C) Write a C program to delete a node from a BST.
Exercise-9

Write a program for implementing Heap Sort.
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20AD2L08 PYTHON PROGRAMMING LAB

Course Objectives:
The objective of this lab is to
e To elucidate problem solving through python programming language.
e To introduce function-oriented programming paradigm through
python.
e To train in development of solutions using modular concepts.
e To teach practical Python solution patterns

Course Outcomes

CO1: Develop fundamental programs in python programming language.

CO2: Develop Python programs for numerical and text-based problems.

CO3: Develop Python programs on object-oriented programming and regular
expressions.

CO4: Develop python programs on data structures.

LIST OF EXPERIMENTS

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 program implementing various predefined function of Lists, Sets,

Tuples and Dictionaries.

Write a program covering various arguments for a function.

Write a program to implement various types of functions.

Write a program to implement recursion.

Write a program to implement command line arguments.

Write a program to create a class and its constructors.

A

Write a program to implement inheritance.
10.Write a program for exception handling.
11.Write a program to perform various linear algebra operations like finding

eigen values and vectors, determinant and trace for a matrix.
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12.Write a program to perform matrix operations like addition, subtraction,
multiplication of matrices using Numpy Module.

13.Write a program to use System, math etc., packages.

14.Write a Python program to find the occurrence and position of the
substrings within a string.

15.Write a Python program to replace all occurrences of space, comma, or
dot with a colon.

16.Write a Python program to match a string that contains only upper and

lowercase letters, numbers, and underscores.
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B.TECH III SEMESTER

20AD3T01 NUMERICAL METHODS & VECTOR CALCULUS

Course Objectives:
e Understand the basic numerical methods to solve simultaneous linear
equations.
e Knowledge of numerical methods to solve ordinary differential equations.

e The types of integration over the lines, surfaces & volumes.

Course Outcomes:

By the end of the course students shall be able to

CO1: Determine the solution of transcendental equations by different numerical
methods

CO2: Provide the interpolation techniques which analyze the data of an unknown
function.

CO3: Illustrate the numerical methods to determine solutions for a class of
ordinary differential equations involving irregularly shaped boundaries.

CO4: Evaluate areas and volumes using double & triple integrals.

COS5: Apply the concepts of calculus to scalar and vector fields and establish

the relation between line, surface and volume integrals.

SYLLABUS
UNIT-I: Numerical Solution of Equations:
Solution of Algebraic and transcendental equations: Bisection method, Method of
false position and Newton-Raphson method. Iterative methods of solution of linear
simultaneous equations: Jacobi’s and Gauss-Seidel iteration methods.
UNIT-II: Interpolation:
Forward and backward, relation between these operators, Differences of a
polynomial, Interpolation with unequal intervals: Lagrange’s interpolation formula,
Newton’s forward & backward interpolation formulae & problems
UNIT-III: Numerical Integration & Numerical Solutions of ordinary
differential equations with initial conditions:
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.
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UNIT-IV: Multiple Integrals:

Double integrals in Cartesian & polar coordinates, Change of order of integration,
Triple integrals, Change of variables (Cartesian to Polar, Rectangular coordinates to
Cylindrical & Rectangular coordinates to Spherical polar coordinate systems).
Applications: Area enclosed by plane curves, Volume of solids.

UNIT-V: Vector Differentiation & Vector Integration:

Introduction, Scalar and Vector point functions, Del applied to scalar point
functions- Gradient, directional derivatives, Del applied to vector point functions-
Div& Curl, physical interpretation of div & curl, Del applied twice to point functions,
Del applied to products of point functions (Identities without proofs).

Line integral, Green’s theorem in the plane (without proof), Surface integrals,
Stoke’s theorem (without proof), Volume integral, Gauss Divergence theorem

(without proof)

TEXT BOOKS:
1. B. S. GREWAL, Higher Engineering Mathematics, Khanna Publishers, 43
Edition, 2014
2. B.V.RAMANA, Higher Engineering Mathematics, Tata MC Graw Hill, 1st
Edition, 2007

REFERENCE:
1. ERWINKREYSZIG, Advanced Engineering Mathematics, John Wiley &

Sons, 10™ Edition, 2015
2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering

Mathematics, Lakshmi Publications, 9th Edition, 2014.
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B.TECH III SEMESTER
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20AD3T02 OBJECT ORIENTED PROGRAMMING THROUGH JAVA

Course Objectives:

e To learn the fundamentals of object-oriented programming.
e To implement object-oriented concepts using Java.

e To understand how to design object-oriented applications using Java.

Course Outcomes:
At the end of the course, student will be able to
CO1: Understand the concepts of Object-Oriented Programming and Java
Programming constructs.
CO2: Demonstrate the concepts — Strings, Inheritance and Interfaces.
CO3: Build efficient and error-free codes using exception handling and
demonstrate multi-threading
CO4: Design GUI applications using Event Handling and Abstract Window Toolkit.
COS5: Develop real-time applications using Applets and Swings.

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.
Control Statements: Introduction, if statement, Nested if statement, if-else
statements, Ternary Operator, Switch Statement, Iteration Statements: while
statement, do-while Loop, for Loop, Nested for Loop, For—Each for Loop, Break
Statement, Continue Statement.
Classes and objects: class declaration, creating objects, methods, method
overloading, constructors and constructor overloading, garbage collector.
UNIT - II:
Basic Input-Output Operations. String, String Buffer and String Tokenizer classes.
Inheritance: types of inheritance, super keyword, final keyword, overriding and
abstract class.
Interfaces: Introduction, Declaration of Interface, Implementation of Interface,
Multiple Interfaces, Nested Interfaces, Inheritance of Interfaces, Default Methods in
Interfaces, Static Methods in Interface, importance of static keyword, this keyword,

arrays, command line arguments, nested classes
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UNIT - III:

Packages and Java Library: creating and wusing packages, importance of
CLASSPATH and java. Lang package.

Exception handling: importance of try, catch, throw, throws and finally block,
user- defined exceptions, Assertions.

Multithreading: Introduction, thread life cycle, creation of threads, thread
priorities, thread synchronization, communication between threads. File Handling:
Reading data from files and writing data to files, random access file.

UNIT - IV:

Event Handling: Events, Event sources, Event classes, Event Listeners, Event
Delegation model, handling mouse and key board events, Adapter classes, inner
classes.

AWT: Class hierarchy, user- interface components- labels, button, canvas,
scrollbars, text components, checkbox, checkbox groups, choices, list panes-scroll
pane, dialogs, menu bar, graphics, layout manager- layout manager types- boarder,
grid, flow, card and grid bag.

UNIT - V:

Applets: Concepts of Applets, differences between applets and applications, life
cycle of an applet, types of applets, creating applets, passing parameter stoapplets.
Swings: Introduction, limitations of AWT, MVC architecture, components,
containers, exploring swing— JApplet, JFrame and J Component, I consand Labels,
text fields, buttons-The J Button class, Check boxes, Radio Buttons, Combo boxes,

Tabbed panes, Scroll panes, Trees and Tables

TEXTBOOKS:

1. Herbert Schildt —Java The Complete Reference, 11th Edition, McGraw-Hill
Education.

2. E Balagurusamy —Programming with Java: A Primer, 4th Ed, Tata
McGraw Hill Education Pvt Ltd

REFERENCES:
1. Java Programming, K. Rajkumar. Pearson
2. Core Java, Black Book, R Nageswararao, Wiley, Dream Tech
3. Core Java for Beginners, Rashmi Kanta Das,vikas.
4. Object Oriented Programming Through java, P. Radha Krishna, Universities

Press.

5. Introduction to java programming, 7th edition by Y Daniel Liang, Pearson.
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20AD3T03 DATABASE MANAGEMENT SYSTEMS
Course Objectives:

o Understand the basic database concepts, applications, schema and various
models

e Familiarize with entity relation model for a data base and write queries using
SQL

e Emphasize the importance of normalization, transaction management and

concurrency control in databases.

Course Outcomes:
Upon successful completion of the course, the student will be able to:
CO1: Understand the concept of database, database models and familiarize with
Entity Relationship models.
CO2: Demonstrate the use of constraints, relational algebra operations.
CO3: Apply SQL queries to interact with database and understand the basics of
NOSQL.
CO4: Apply normalization in database design to eliminate anomalies
COS: Understand the basic concepts of transaction processing and concurrency
control.

SYLLABUS

UNIT - It

Database System Applications: A Historical Perspective, File Systems versus a
DBMS, the Data Model, Levels of Abstraction in a DBMS, Data Independence,
Structure of a DBMS.

Introduction to Database Design: Database Design and ER Diagrams, Entities,
Attributes, and Entity Sets, Relationships and Relationship Sets, Additional
Features of the ER Model, Conceptual Design with the ER Model.

UNIT - II:

Introduction to the Relational Model: Integrity constraint over relations,
enforcing integrity constraints, querying relational data, logical data base
design, introduction to views, destroying/altering tables and views.

Relational Algebra, Tuple relational Calculus, Domain relational calculus.

UNIT - III:
SQL: QUERIES, CONSTRAINTS, TRIGGERS: form of basic SQL query, UNION,
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INTERSECT, and EXCEPT, Nested Queries, aggregation operators, NULL values,
complex integrity constraints in SQL, triggers and active data bases.

NOSQL: Definition of NOSQL, History of NOSQL and Different NOSQL products,
Applications, features of NoSQL, Difference between SQL and NoSQL

UNIT - IV:

Schema Refinement (Normalization): Introduction to Schema Refinement,
Functional Dependencies Reasoning about FDs, Normal Forms, Properties of
decomposition, Normalization, Schema refinement in database design, Other kinds
of dependencies

UNIT - V:

Transaction Management and Concurrency Control: Properties of transactions,
Transactions and Schedules, Concurrent execution of transactions, Lock-based
concurrency control, deadlocks, Performance of locking.

Concurrency Control: 2PL, Serializability, recoverability, Introduction to lock

management, dealing with deadlocks.

TEXT BOOKS:

1. Raghu rama Krishnan, Johannes Gehrke, “Data base Management Systems”,
3rd Edition, TATA McGraw Hill.
2. "Professional NOSQL” by Shashan k Tiwari, 2011, WROX Press

REFERENCES:

1. Peter Rob & Carlos Coronel, “Data base Systems design, Implementation, and
Management”, 7th Edition, Pearson Education, 2000.

2. Silberschatz, Korth, “Data base System Concepts”, 6th Edition, McGraw Hill,
2010.

3. Elmasri Navathe, “Fundamentals of Database Systems”, 5th Edition, Pearson
Education, 2007.

4. C.J.Date, “Introduction to Database Systems”, 7th Edition, Pearson

Education,2002
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20AD3T04 INTRODUCTION TO ARTIFICIAL INTELLIGENCE

Course Objective:

e To have a basic proficiency in a traditional Al language including an ability to
write simple to intermediate programs and an ability to understand code
written in that language

e To have an understanding of the basic issues of knowledge representation
and blind and heuristic search, as well as an understanding of other topics
such as minimax, resolution, etc. that play an important role in Al programs

e To have a basic understanding of some of the more advanced topics of Al
such as learning, natural language processing, agents and robotics, expert

systems, and planning

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

CO1: Outline problems that are amenable to solution by Al methods, and which
Al methods may be suited to solving a given problem

CO2: Apply the language/framework of different AI methods for a given problem.

CO3: Implement basic Al algorithms- standard search algorithms or dynamic
programming

CO4: Design and carry out an empirical evaluation of different algorithms on
problem formalization, and state the conclusions that the evaluation

supports

SYLLABUS

Unit-I:

Introduction, history, intelligent systems, foundations of Al, applications, tic-tac-toe
game playing, development of Al languages, current trends.

Unit-II:

Problem solving: state-space search and control strategies: Introduction, general
problem solving, characteristics of problem, exhaustive searches, heuristic search
techniques, iterative deepening A*, constraint satisfaction.

Problem reduction and game playing: Introduction, problem reduction, game
playing, alpha beta pruning, two-player perfect information games

Unit-III:

Logic concepts: Introduction, propositional calculus, proportional logic, natural

deduction system, axiomatic system, semantic tableau system in proportional logic,
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resolution refutation in proportional logic, predicate logic.

Unit-IV:

Knowledge representation: Introduction, approaches to knowledge representation,
knowledge representation using semantic network, extended semantic networks for
KR, knowledge representation using frames. Advanced knowledge representation
techniques: Introduction, conceptual dependency theory, script structure, CYC
theory, case grammars, semantic web.

Unit-V:

Expert system and applications: Introduction phases in building expert systems,
expert system versus traditional systems

Uncertainty measure: probability theory: Introduction, probability theory,
Bayesian belief networks, certainty factor theory, dempster-shafer theory. Fuzzy
sets and fuzzy logic: Introduction, fuzzy sets, fuzzy set operations, types of
membership functions, multi valued logic, fuzzy logic, linguistic variables and

hedges, fuzzy propositions, inference rules for fuzzy propositions, fuzzy systems.

TEXT BOOKS:

1. Artificial Intelligence- Saroj Kaushik, CENGAGE Learning
2. Artificial intelligence, A modern Approach , 2nded, Stuart Russel, Peter
Norvig, PEA

REFERENCES:

1. Artificial Intelligence- Deepak Khemani, TMH, 2013
2. Introduction to Artificial Intelligence, Patterson, PHI.

3. Atificial intelligence, structures and Strategies for Complex problem solving, -

George F Lugar, Sthed, PEA.

E-RESOURCES:
1. https://nptel.ac.in

2. http://aima.cs.berkeley.edu/
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20AD3TO0S OPERATING SYSTEMS

Course Objectives:
o Understand the importance of Operating System and its services.
e To impart the concepts of process, memory and file management techniques.

o To familiarize with the deadlock handling techniques.

Course Outcomes:

CO1: Understand the importance, functions and structures of operating
systems

CO2: Analyze and compare the performance of various CPU scheduling
algorithms.

CO03: Develop software or hardware-based solutions for process
synchronization.

CO4: Apply deadlock handling techniques to avoid deadlocks.

CO5: Compare various Memory Management Schemes and analyze various disk

Scheduling Algorithms.

SYLLABUS
UNIT-I:
Introduction: Defining operating system, operating system structures, operating
systems operations, User and Operating-System Interface, Operating-system
services, System calls: Types of system calls, operating system debugging, System
Boot.
Study of Linux System: Components of LINUX, Inter process Communication
UNIT-II:
Process Management: Process Concept, Process state, Process control block (PCB),
Process scheduling, Scheduling queues, Schedulers, Operations on Processes,
Process creation, Process Termination, Process, Inter process communication.
Multithreaded Programming: Multi threading models, Scheduling: Basic Concepts,
Scheduling algorithms
UNIT-III:
Synchronization: The critical section problem, Peterson’s  solution,
Synchronization hardware, Semaphores, Classic problems of synchronization,
Monitors.
File System Interface: File attributes, File operations, Access methods, Directory

and Disk structures
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UNIT-IV:
Deadlocks: Deadlock characterization, Methods for handling deadlocks: deadlock-
Prevention - Mutual Exclusion, Hold and wait, No preemption, Circular wait,
Avoidance-Safe state, Resource allocation, Bankers’s Algorithm, Safety Algorithm,
Detection-Single instance of each resource type, several instances of a resource
type, Detection algorithm usage, recovery from Deadlock
UNIT-V:
Memory Management Strategies: Swapping, Contiguous memory allocation,
Paging, Segmentation
Virtual-Memory Management: Demand paging, Page replacement Algorithms,
Thrashing.
Mass-storage structure: Magnetic disk, Disk Scheduling.
TEXT BOOKS:

1. Abraham Silberschatz, Peter B, Galvin, Greg Gagne, Operating System, John

Wiley,9thedition.(Unit-1,2,3,4,5)
2. Stallings, Operating Systems - Internal and Design Principles, Pearson

education, 6thedition-2005.(Unit-5).

REFERENCES:
1. D. M. Dhamdhere, Operating systems- A Concept based Approach, TMH, 2nd
edition.
2. Andrew S Tanenbaum, Modern Operating Systems, PHI, 4t edition.
3. Charles Crowley, Operating Systems: A Design-Oriented Approach, Tata Mc
Graw HillEducation, 1996.
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B. TECH III SEMESTER L TP C
PCC 0 O 3 1.5

20AD3L06 OBJECT ORIENTED PROGRAMMING THROUGH JAVA LAB

Course Objectives:
e Understand fundamentals of Object-Oriented Programming in java including
defining classes, invoking methods using class libraries etc.,
e Demonstrate an understanding of graphical user interfaces, multi-threaded

programming and event driven programming.

Course Outcomes: At the end of the course, the students will be able to:
CO1: Implement java applications using OOP principles and proper program
structuring.
CO2: Develop java programs using packages, inheritance and interfaces
CO3: Implement error and exception handling techniques

CO04: Design event driven GUI and real-time web related applications.

SYLLABUS

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 String Buffer to delete, remove character.

Exercise - 3 (Class, Objects)
Implement java programs using the concept of
a) Class mechanism. Create a class, methods and invoke them inside main
method.

b) Constructor. ¢) Construct or over loading. d) Method overloading
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Exercise -4 (Inheritance) Implement java programs using the concept of

a) Single Inheritance b) Multilevel Inheritance c) Abstract class

Exercise - 5 (Inheritance - Continued) Implement java programs using the
concept of

a) “super” keyword. D) Interfaces

Exercise — 6 (Runtime Polymorphism)

a) Write a JAVA program that implements Runtime polymorphism
Exercise — 7 (Exception)
Implement the programs by using the concepts of

a) Exception handling mechanism b) Multiple catch clauses

c¢) Finally d) Creating user defined exceptions
Exercise — 8 (Threads)

a) Write a JAVA program that creates threads by extending Thread class. First
thread displays “Good Morning” every 1 sec, the second thread displays
“Hello” every 2 seconds and the third display “Welcome” every 3 seconds,
(Repeat the same by implementing Runnable)

b) Write a program illustrating is Alive and join()

¢) Write a Program illustrating Daemon Threads.

Exercise — 9 (Packages)
a) Create a user defined package and demonstrate different ways of importing

packages

Exercise - 10 (Applet)
a) Write a JAVA program to paint like paint brush in applet.
d) Write a JAVA program to create different shapes and fill colors using Applet.

Exercise -11 (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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B. TECH III SEMESTER L T P C
0O 0O 3 1.5

1

20AD3LO07 DATABASE MANAGEMENT SYSTEMS LAB

Course Objectives:

e Populate and query a database using SQL-DDL/DML ‘commands.

e Understand various advanced query executions such as relational
constraints, joins, set operations, aggregate functions, trigger, views and
embedded SQL.

e Develop solutions using PL/SQL for database applications using procedures,
cursors and triggers.

Course Outcomes:

CO1: Design database schema for a given application and apply normalization.

CO2: Acquire skills in using SQL commands for data definition and data

manipulation.

CO3: Develop solutions for database applications using procedures, cursors and

triggers

CO04: Develop solutions using PL/SQL procedures.

LIST OF EXPERIMENTS

Introduction to SQL: DDL, DML, DCL,TCL.
Queries for Creating Tables with Constraints, Views.
Example SQL Queries using select.

Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN).

U

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:
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1. ORACLE PL/SQL by example, Benjamin Rosen Zweig, Elena Silvestrova,
Pearson.

2. ORACLE database log PL/SQL programming SCOTT URMAN, TMH.

3. SQL and PL/SQL for ORACLE10g, Black Book, Dr.P.S Deshpande.

4. Data Base Management System, Oracle SQL and PL/SQL, Pranab Kumar
Das Gupta, P Radha Krishna, PHI
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B.TECH III SEMESTER PCC L T P C

0O 0 3 1.5
20AD3L08 UNIX AND SHELL PROGRAMMING LAB

Pre-Requisite:

Familiarity with the Unix/Linux command line and running simple commands

Course Objective:
Upon successful completion of this Lab the student will be able to

e Demonstrate how to use the following Bourne Shell commands: cat, grep, ls,
more, ps, chmod, finger, ftp, etc.

e Use the following Bourne Shell constructs: test, if then, if then else, if then
elif, for, while, until, and case.

e Learn tracing mechanisms (for debugging), user variables, Bourne Shell
variables, read-only variables, positional parameters, reading input to a
Bourne Shell script, command substitution, comments, and exporting
variables. In addition, test on numeric values, test on file type, and test on
character strings are covered.

e Copy, move, and delete files and directories

e Write moderately complex Shell scripts.

e Make a Shell script executable.

o Create a ".profile" script to customize the user environment.

e Use advanced features of File Transfer Protocol (FTP)

e Compile source code into object and executable modules.

e Execute programs written in ¢ under UNIX environment.

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

CO1: Understand and usage of vi editor, file operations commands

CO2: Apply UNIX commands for File handling mechanism and illustrate the
changing of File permissions and ownership

CO3: Analyze a given problem and apply requisite facets of Shell programming
in order to devise a shell script to solve the problem

CO4: Develop various tasks by using Shell Scripting

COS: Able to understand the various UNIX Commands

LIST OF EXPERIMENTS
Exercisel:
a) Log in to the system
b) Use Vi editor to create a file called myfile.txt which contains some text.
c) Correct typing errors during creation
d) Save the file
e) Logout of the file.
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Exercise2:

a) Log into the system

b) Open the file created in session 1

c) Add some text

d) Change some text

e) Delete some text

f) Save the changes

g) Logout of the system

Exercise 3:

a) log into the system

b) Use the cat command to create a file containing the following data. Call it
mutable use tabs to separate the fields
1425 Ravi 15.65
4320 Ramu 26.27
6830 Sita 36.15
1450 Raju 21.86

c) Use the cat command to display the file, my table

d) Use the vi command to correct any errors in the file, my table

e) Use the sort command to sort the file my table according to the first field.
Call the sorted file my table (same name)

f) Print the file my table

g) Use the cut & paste commands to swap fields 2 and 3 my table. Call it my
table (same name)

h) Print the new file, my table

i) Logout of the system

Exercise4:

a) Log in the system

b) Use the appropriate commands to determine ur login shell

c¢) Use the /etc/passwd file to verify the result of step b.

d) Uses the who command redirect the result to a file called myfilel.Use the
more command to see the contents of myfilel.

e) Use the date and who commands in sequence ?(in one line) such that the
output of date will display on the screen and the output of who will be
redirected to a file called my file2.Use the more command to check the
contents of myfile2.

f) Write a sed command that deletes the first character in each line in a file

g) Write a sed command that deletes the character before the last character in

each line in a file.
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h) Write a sed command that swaps the files and second words in each line in a

file.
Exercise5:

a) pipe ur /etc/passwd file to awk and print out the home directory of each
user.

b) Develop an interactive grep script that asks for a word and a file name and
then tells how many lines contain that word

c) Repeat

d) Part using awk

Exercise6:
a) Write A shell script that takes a command -line argument and reports on
whether it is directory, a file, or something else
b) Write a shell script that accepts one or more file name as a arguments and
converts all of them to uppercase, provided they exist in the current directory
c) Write a shell script that determines the period for which a specified user is

working on the system

Exercise 7:
a) Write a shell script that accepts a file name starting and ending line numbers
as arguments and displays all the lines between the given line numbers
b) Write a shell script that deletes all lines containing a specified word I one or

more files supplied as arguments to it

Exercise8:

a) Write a shell script that computes the gross salary of a employee according to
the following rules:
i) If basic salary is <1500 then HRA=10% of the basic and DA =90% of the
basic
ii) If basic salary is >=1500 then HRA=Rs500 and DA =98% of the basic
The basic salary is entered interactively through the key board

b) Write a shell script that accepts two integers as its arguments and computes

the value of first number raised to the power of the second number

Exercise9:

a) Write an interactive file handling shell program. Let it offer the user the
choice of copying, removing, renaming or linking files. Once the use has
made a choice, have the program ask the user for necessary information,
such as the file name, new name and so on.

b) Write a shell script that takes a login name as command -line argument and
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reports when that person logs in

c¢) Write a shell script which receives two files names as arguments. It should
check whether the two file contents are same or not. If they are same then
second file should be deleted

ExerciselO:

a) Write a shell script that displays a list of all files in the current directory to
which the user has read write and execute permissions

b) Develop an interactive script that asks for a word and file name and then
tells how many times that word occurred in the file.

c) Write a shell script to perform the following string operations:
i) To extract a sub string from a given string

ii) To find the length of a given string

Exercisell:
a) Write a C program that takes one or more file or directory names as
command line input and reports the following information on the file:
i) file type  ii) number of links iii) read, write and execute permissions

iv) time of last access (Note: use /fstat system calls)

Exercisel2:
a) Write C program that simulate the following UNIX commands:
i) mv ii) cp
Exercisel3:

a) Write a C program that simulates 1s command

(Use system calls /directory API)

TEXT BOOKS:
1. The Unix programming Environment by Brain W. Kernighan & Rob Pike,
Pearson.
2. Introduction to Unix Shell Programming by M. G. Venkateshmurthy,

Pearson.

REFERENCE BOOKS:
1. Unix and shell programming by B.M. Harwani, OXFORD university press.
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B. TECH III SEMESTER SC L T POC

0O 0 4 2

20AD3S09 DATA ANALYSIS AND VISUALIZATION WITH PYTHON
(Skill Oriented Course)
Pre-Requisite: Python Programming
Course Objectives:

e To acquire programming skills in Python package NumPy and perform
mathematical and statistical operations.

e To understand the fundamentals of the Pandas library in Python and how it
is used to handle data and also develop basic skills in data analysis and
visualization

Course Outcomes:
By the end of this lab the student is able to

CO1: Understand the workings of various numerical techniques, different

descriptive measures of Statistics, correlation and regression to solve the
engineering problems.

CO2: Understand how to apply some linear algebra operations to n-dimensional

arrays.

CO03: Use Pandas to create and manipulate data structures like Series and Data

Frames

CO4: Work with visualization of data frames

LIST OF EXPERIMENTS

1. NumPy Basics (np.array, np.arrange, np.linespace, np.zeros, np.ones,

np.random.random, np.empty)

2. Arrays (array.shape, len(array), array.ndim, array.dtype, array.astype(type),
type(array))

3. Array Manipulation (np.append, np.insert, np.resize, np.delete,

np.concatenate, np.vstack, np.hstack)

4. Mathematical Operations( np.add, np.substract, np.divide, np.multiply,
np.sqrt, np.sin, np.cos, np.log, np.dot, np.roots) , Statistical Operations(

np.mean, np.median, np.std, array.corrcoef( ) )

S. NumPy Linear Algebra Operations(norm,eigen values and vectors,
determinant of a matrix, sum of diagonal elements, inner product, matrix

decomposition etc..)
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6. Pandas DataFrames: Consider Sample Python dictionary data and list labels:
exam_data = {name': [Anastasia’, 'Dima’, 'Katherine', 'James', 'Emily’,
'Michael', 'Matthew', 'Laura’, 'Kevin', 'Jonas'], 'score: [12.5, 9, 16.5, np.nan,
9, 20, 14.5, np.nan, 8, 19], 'attempts" [1, 3, 2, 3, 2, 3, 1, 1, 2, 1], 'qualify":
['yes', 'no', 'yes', 'no', 'no', 'yes', 'yes', 'no', 'no’, 'yes']} labels = ['a', 'b', 'c', 'd, e,
£, m, 1 )

a. Write a Pandas program to create and display a DataFrame from a
specified dictionary

data which has the index labels.

b. Write a Pandas program to change the name 'James' to 'Suresh' in name

column of the
DataFrame.
c. Write a Pandas program to insert a new column in existing DataFrame.
d. Write a Pandas program to get list from DataFrame column headers.
e. Write a Pandas program to get list from DataFrame column headers.
7. Pandas Index:

a. Write a Pandas program to display the default index and set a column as

an Index in a given dataframe.

b. Write a Pandas program to create an index labels by using 64-bit integers,

using floating-point numbers in a given dataframe.
8. Pandas Joining and merging DataFrame:

a. Write a Pandas program to join the two given dataframes along rows and

assign all data.

b. Write a Pandas program to append a list of dictionaries or series to a

existing
DataFrame and display the combined data.

c. Write a Pandas program to join the two dataframes with matching records

from both
sides where available.
9. Excel:
a. Write a Pandas program to import excel data into a Pandas dataframe.

b. Write a Pandas program to find the sum, mean, max, min value of a

column of file.
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10.Pandas Library: Visualization: Write a program which use pandas inbuilt

visualization to plot following graphs:

i. Bar plots ii. Histograms iii. Line plots iv. Scatter plots
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B.TECH III SEMESTER L TPC
MC 2 - - -
20AD3M10 CONSTITUTION OF INDIA
COURSE OBJECTIVES:

e To Enable the student to understand the importance of constitution

e To understand the structure of executive, legislature and judiciary

e To understand philosophy of fundamental rights and duties

e 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 course, the student will be able to have a clear knowledge on the

following:

CO1: Understand historical background of the constitution making, importance for

building a democratic India, features and principles of Indian Constitution.

CO2: Understand the functioning of three wings of the government ie., executive,

legislative and judiciary.

CO3: Understand the roles and powers of State Government and its Administration

and value of the fundamental rights and duties for becoming good citizen of India.

CO4: Understand and analyze the decentralization of power between Union, State

and Local self-Government and local administration.

COS: Apply the knowledge in strengthening of the constitutional institutions like

CAG, Election Commission, UPSC, Welfare commissions for sustaining democracy.
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;
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UNIT III
State Government and its Administration Governor, Role and Position, CM and
Council of ministers, State Secretariat: Organisation, Structure and Functions
UNIT IV
Local Administration, District’s Administration Head, Role and Importance,
Municipalities, Mayor and role of Elected Representative, CEO of Municipal
Corporation Pachayati Raj: 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:

1. Durga Das Basu, Introduction to the Constitution of India, Prentice Hall of
India Pvt. Ltd.
Subash Kashyap, Indian Constitution, National Book Trust
J.A. Siwach, Dynamics of Indian Government &Politics

D.C. Gupta, Indian Government and Politics

AR R

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.. NewDelhi

9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges

to Civil Rights Guarantees in India, Oxford University Press2012

E-sources:

1. nptel.ac.in/courses/109104074/8
nptel.ac.in/courses/ 109104045/
nptel.ac.in/courses/ 101104065/

www.hss.iitb.ac.in/en/lecture-details

a & b

www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-

constitution
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B. TECH IV SEMESTER
BSC L T POC

3 0 0 3
20AD4TO01 PROBABILITY AND STATISTICS
Course Objectives:
e Computation of expectation and variance for probability distributions of a
random variable
e Description of sampling, distribution of means, proportions &variances

e Knowledge of different distributions to test statistical hypothesis.

Course Outcomes:

By the end of the course students will be able to

CO1: Understand random variables and discrete probability distributions

CO2: Determine probabilities based on practical situations using the normal
distributions.

CO3: Apply different distributions to compute confidence intervals.

CO4: Test the hypothesis concerning means and proportions.

COS5: Understand the concept of least square estimation linear regression

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)-
Central limit theorem- t-distribution- Sampling distribution of means (s unknown)-
Sampling, distribution of variances, 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.
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UNIT-V: Regression Analysis:
The method of Lease squares, Curvilinear Regression, Multiple regression,

Correlation.

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.

REFERENCES:
1. Shron L. Myers, Keying Ye, Ronald E Walpole, Probability and Statistics
Engineers and the Scientists, 8th Edition, Pearson2007.
2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction to

probability and statistics, Cengage learning, 2009.
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L T POC
B. TECH IV SEMESTER ESC

3 0 0 3
20AD4TO02 DISCRETE MATHEMATICAL STRUCTURES

Course Objectives:
e The validity or the strength of any particular argument or reasoning
e Knowledge of the theory of relations and functions

e Knowledge of types of graphs to apply in real life problems.

Course Outcomes:

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

CO1: Apply mathematical logic to design new programming languages.

CO2: Illustratethepropertiesofsetsandfunctionstodesignamodelingsoftware system.

CO03: Explain a structure of an algebra which is useful to understand the theory
of sequential machines, formal languages and coding theory.

CO4: Apply the techniques of recursion for representing the data in the analysis of
Algorithms

CO5: Provide the knowledge of graphs such as trees which is useful in

maintaining files and directories by Operating Systems

SYLLABUS

UNIT - I: Mathematical Logic:
Introduction, Statements and Notation, Connectives and Truth tables, Normal
forms, Theory of inference for Statement Calculus, The Predicate Calculus,

Inference theory of Predicate calculus.

UNIT - II: Set Theory & Functions:

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 & Number Theory:
Algebraic systems and examples, general properties, semigroup, monoid, groups
and subgroups. Properties of integers, Division algorithm, Greatest common divisor,

Euclidean algorithm (without proof), Least common multiple, testing of prime

B.Tech in Artificial Intelligence & Data Science Page 72 of 89



‘?;Q»;;” DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
=== (An Autonomous Institution)

numbers, The fundamental theorem of Arithmetic, Fermat’s theorem and Euler’s
theorem (without proofs) and its applications.

UNIT - IV: Recurrence Relations:

Recurrence Relations: Recurrence relations, solving recurrence relations by
substitution, the method of characteristic roots, Solutions of Inhomogeneous
recurrence relations.

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 Coloring
and Covering, Chromatic Number, Spanning Trees, Algorithms for Spanning Trees

(Problems Only and Theorems without Proofs).

TEXTBOOKS:

1. Discrete Mathematics for Computer Scientists and Mathematicians, J. L.
Mott, A. Kandel, T.P. Baker, 2nd Edition, Prentice Hall of India.
2. Mathematical Foundation for Computer science, S. Santha, E.V. Prasad,

Cengage publications
REFERENCES:

1. Discrete Mathematics and its Applications with Combinatorics and Graph
Theory, K. H. Rosen, 7th Edition, Tata Mc Graw Hill.
2. Discrete Mathematical Structures, Bernand Kolman, Robert C. Busby,

Sharon Cutler Ross, PHI.
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L T PC
B. TECH IV SEMESTER PCC
3 0 O 3

20AD4TO03 DESIGN AND ANALYSIS OF ALGORITHMS

Pre-requisite: Data structures, Basic knowledge of programming and mathematics
Course Objectives:
e To provide an introduction to formalisms to understand, analyze and denote
time complexities of algorithms.
e To introduce the different algorithmic approaches for problem solving
through numerous example problems.
e To provide some theoretical grounding in terms of finding the lower bounds of

algorithms and the NP-completeness.

Course Outcomes:
At the end of the course, student will be able to
CO1: Describe asymptotic notation used for denoting performance of algorithms.
CO2: Analyze the performance of a given algorithm and denote its time
complexity using the asymptotic notation for recursive and non-recursive
algorithms.
COg3: List and describe various algorithmic approaches.
CO4: Solve problems using divide and conquer, greedy, dynamic programming,
backtracking and branch and bound algorithmic approaches.

COS5: Apply graph search algorithms to real world problems.

SYLLABUS
UNIT-I:
Introduction: Algorithm Definition, Algorithm Specification, performance Analysis,
Randomized Algorithms.
Sets & Disjoint set union: introduction, union and find operations.
Basic Traversal & Search Techniques: Techniques for Graphs, connected
components and Spanning Trees, Bi-connected components and DFS.
UNIT-II:
Divide and Conquer: General Method, Defective chessboard, Binary Search, finding
the maximum and minimum, Merge sort, Quick sort.
The Greedy Method: The general Method, container loading, knapsack problem,

Job sequencing with deadlines, minimum-cost spanning Trees.
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UNIT-III:
Dynamic Programming: The general method, multistage graphs, All pairs-shortest
paths, single-source shortest paths: general weights, optimal Binary search trees,
0/1 knapsack, reliability Design, The traveling salesperson problem.
UNIT-IV:
Backtracking: The General Method, The 8-Queens problem, sum of subsets, Graph
coloring, Hamiltonian cycles, knapsack problem.
Branch and Bound: FIFO Branch-and-Bound, LC Branch-and-Bound, 0/1
Knapsack problem, Traveling salesperson problem.
UNIT-V:
NP-Hard and NP-Complete problems: Basic concepts, Cook’s Theorem. String
Matching: Introduction, String Matching-Meaning and Application, Nalve String
Matching Algorithm, Rabin-Karp Algorithm, Knuth-Morris-Pratt Automata, Tries,
Suffix Tree.
TEXT BOOKS:

1. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran, “Fundamentals of

Computer Algorithms”, 2nd Edition, Universities Press.

2. Harsh Bhasin, “Algorithms Design & Analysis”, Oxford University Press

REFERENCE BOOKS:
1. Horowitz E. Sahani S: “Fundamentals of Computer Algorithms”, 2nd Edition,
Galgotia Publications, 2008.
2. S. Sridhar, “Design and Analysis of Algorithms”, Oxford University Press.
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B. TECH IV SEMESTER L T P C
PCC 3 0 0 3
20AD4T04 FOUNDATIONS OF DATA SCIENCE

Course Objectives:
e This course explains vital data science concepts and teaches you how
to accomplish the fundamental tasks that occupy data scientists.
e You'll explore data visualization, graph databases, the use of NoSQL,
and the data science process.
e You'll use the Python language and common Python libraries as you

experience firsthand the challenges of dealing with data at scale

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

CO1: Enumerate the Basic Concepts of Web & Markup Languages

CO2: Develop web Applications using Scripting Languages & Frameworks

CO03: Make use of Express JS and Node JS frameworks

CO4: Illustrate the uses of web services concepts like restful, React JS

COS5: Apply Deployment Techniques & Working with cloud platform

SYLLABUS

UNIT-I:
Data Science in a Big Data World: Benefits and uses of data science and big data,
Facets of data, The data science process, The big data eco system and data science,

An introductory working example of Hadoop.

UNIT-II:

The data science process: Overview of the data science process, Step 1: Defining
research goals and creating a project charter, Step 2: Retrieving data, Step 3:
Cleansing, integrating, and transforming data, Step 4: Exploratory data analysis,
Step 5: Build the models, Step 6: Presenting findings and building applications on
top of them.

Machine Learning: What is machine learning and why should you care about it?,

The modeling process, Types of machine learning, Semi-supervised learning.

UNIT-III:

Handling large data on a single computer: The problems you face when handling
large data, General techniques for handling large volumes of data, General
programming tips for dealing with large data sets, Case study 1: Predicting

malicious URLs, Case study 2: Building a recommender system inside a database.
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UNIT-IV:

First steps in big data: Distributing data storage and processing with frameworks,
Case study: Assessing risk when loaning money,

Join the NoSQL movement: Introduction to NoSQL, ACID: the core principle of
relational databases, CAP Theorem: the problem with DBs on many nodes, The
BASE principles of NoSQL databases, NoSQL database types, Case study: What
disease is that?

UNIT-V:

The rise of graph databases: Introducing connected data and graph databases,
Introducing Neo4j: a graph database, Connected data example: a recipe
recommendation engine,

Text mining and text analytics: Text mining in the real world, Text mining

techniques, Case study: Classifying Reddit posts.

TEXT BOOKS:
1. Introducing Data Science by Davy Cielen, Arno D. B. Meysman, and Mohamed
Ali.
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B. TECH IV SEMESTER L T P C
HSMC 3 0 0 3

20AD4T0S MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
Course Objectives:

e The Learning objectives of this course are 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

o To familiarize about the Production function, Input Output relationship,
Cost- Output relationship and Cost-Volume-Profit Analysis

e 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

e To learn different Accounting Systems, preparation of Financial Statement
and uses of different tools for performance evaluation

e Finally, it is also to understand the concept of Capital, Capital Budgeting and
the techniques used to evaluate Capital Budgeting proposals.

Course Outcomes:

CO1: The Learner is equipped with the knowledge of estimating the Demand and
demand elasticity’s for a product.

CO2: The knowledge of understanding of the Input-Output-Cost relationships
and estimation of the least cost combination of inputs.

CO03: The pupilis 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.

CO4: The Learner is able to prepare Financial Statements and the usage of
various Accounting tools for Analysis.

COS: The Learner can 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 —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: Theories of Production and Cost Analyses:
Theories of Production function- Law of Variable Proportions - Isoquants and

Isocosts and choice of least cost factor combination-Concepts of Returns to
scaleand Economies of scale- Different cost concepts: opportunity costs,

explicit and implicit costs-Fixed costs, Variable Costs and Total costs —Cost —
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Volume-Profit analysis-Determination of Breakeven point(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, Business Cycles: Meaning and
Features — Phases of a Business Cycle. Features and Evaluation of Sole Trader,
Partnership, Joint Stock Company-State/Public Enterprises and their forms.

UNIT - IV: Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System, Journal, Ledger, Trail Balance and
Preparation of Final Accounts with adjustments - Preparation of Financial
Statements-Analysis and Interpretation of Financial Statements-Ratio Analysis —
Preparation of Funds flow and cash flow analysis(Problems).

UNIT - V: Capital and Capital Budgeting:

Meaning of Capital- Capitalization-Meaning of Capital Budgeting-Time value of
money- Methods of appraising Project profitability: Traditional Methods (payback
period, accounting rate of return) and modern methods(Discounted cash flow
method, Net Present Value method, Internal Rate of Return Method and Profitability
Index).

TEXT BOOKS:

1. A R Aryasri, Managerial Economics and Financial Analysis, The McGraw —
Hill companies.

REFERENCES:
1. Varshney R. L, K. L Maheswari, Managerial Economics, S. Chand &

CompanyLtd.

2. JL Pappas and EF Brigham, Managerial Economics, Holt, R & W; New edition
edition

3. N.P Srinivasn and M. Sakthivel Murugan, Accounting for Management, S.
Chand & Company Ltd.

4. Maheswari S. N ,An Introduction to Accountancy, Vikas Publishing House

Pvt Ltd
5. I. M Pandey, Financial Management , Vikas Publishing House Pvt Ltd
6. V. Maheswari, Managerial Economics, S. Chand &Company Ltd.
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B. TECH IV SEMESTER
PCC L T P C

0O 0 3 1.5
20AD4L06 R PROGRAMMING LAB
Course Outcomes:
CO1: Understand the use of operators in R
CO2: Use Data Structures to implement programs in R.
CO3: Implement Mathematical functions in R
CO4: Understand reading and writing files

COS5: Analyze data from various sources

LAB EXPERIMENTS
Exercise 1: Implement programs in R to work with different types of operators
Exercise 2: Implement programs in R with data structures
Exercise 3: Implement programs in R using the concept of functions
Exercise 4: Working with simulation inR
Math
functions
Calculus
Linear algebraic
operations Set operations
Exercise 5: Reading in your own data
Working with files
Accessing the keyboard and monitor
Exercise 6: Data visualization
Charts and plots
Exercise 7:
a) Program to implement simple and multiple linear regression.
b) Program to implement non- linear regression.
Exercise8:
a) Program to implement logistic regression.
Exercise9:

a) Program to perform ANOVA test (one-way, two way)
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B. TECH IV SEMESTER PCC L T P C

0O 0 3 1.5
20AD4LO07 DATA SCIENCE LAB

COURSE OBJECTIVE:
e To understand the basis python libraries (Math and Statistics) used for
mathematical calculations
e To understand data preprocessing and analysis using Pandas library
e To understand data visualization in the form of 2D graphs and plots using
Matplotlib library
e To understand the concept of simple linear and multiple linear regression on

actual data to do prediction

COURSE OUTCOMES:
CO1: Understand modern notions in predictive data analysis
CO2: Select data, model selection, model complexity and identify the trends
CO03: Understand a range of machine learning algorithms along with their
strengths and weaknesses

CO4: Build predictive models from data and analyze their performance

LIST OF LAB EXPERIMENTS

1. Write a python program to compute

a) Central Tendency Measures: Mean, Median, Mode

b) Measure of Dispersion: Variance, Standard Deviation
Study of Python Basic Libraries such as Statistics, Math, Numpy and Scipy
Study of Python Libraries for ML application such as Pandas and Matplotlib

Write a Python program to implement Simple Linear Regression

a & DN

Implementation of Multiple Linear Regression for House Price Prediction
using sklearn

Implementation of Decision tree using sklearn and its parameter tuning
Implementation of KNN using sklearn

Implementation of Logistic Regression using sklearn

Implementation of K-Means Clustering

= 0 o N o

0. Performance analysis of Classification Algorithms on a specific dataset
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B. TECH IV SEMESTER PCC L T P C
0O 0 3 1.5

20AD4L08 DESIGN AND ANALYSIS OF ALGORITHMS LAB

Prerequisites: Any Programming Language
Course Outcomes:
This course will enable students to,
o Employ various design strategies for problem solving.

e Measure and compare the performance of different algorithms.

Course Outcomes:

The students should be able to
CO1: Design algorithms using appropriate design techniques (brute-force, greedy,
Dynamic programming, etc.).
CO2: Implement a variety of algorithms such as sorting, graph related,
combinatorial, etc., in a high level language.
CO3: Apply and implement learned algorithm design techniques and data
structures to solve real world problems
CO4: Analyze and compare the performance of algorithms using language
feature

LIST OF LAB EXPERIMENTS

1. Sort a given set of elements using the Quick sort method and determine the
time required to sort the elements. Repeat the experiment for different values
of n, the number of elements in the list to be sorted. The elements can be
read from a file or can be generated using the random number generator

2. Implement a Merge Sort algorithm to sort a given set of elements and
determine the time required to sort the elements. Repeat the experiment for
different values of n, the number of elements in the list to be sorted .The
elements can be read from a file or can be generated using the random
number generator.

3. A) Obtain the Topological ordering of vertices in a given digraph.

B) Compute the transitive closure of a given directed graph using Warshall's
algorithm

4. Implement 0/1 Knapsack problem using Dynamic Programming

5. From a given vertex in a weighted connected graph, find shortest paths to
other vertices using Dijikstra’s algorithm

6. Find Minimum Cost Spanning Tree of a given undirected graph using

Kruskal’s algorithm
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7. A) Print all the nodes reachable from a given starting node in a digraph using
BFS method.
B) Check whether a given graph is connected or not using DFS method

8. Find a subset of a given set S = {s1, s2,....., sN} of n positive integers whose
sum is equal to a given positive integer d. For example, if S= {1, 2, 5, 6, 8}
and d = 9 there are two solutions {1,2,6}and{1,8}.A suitable message is to be
displayed if the given problem instance doesn't have a solution

9. Implement any scheme to find the optimal solution for the Traveling
Salesperson problem and then solve the same problem instance using any
approximation algorithm and determine the error in the approximation

10.Find Minimum Cost Spanning Tree of a given undirected graph using Prim’s
algorithm

11.Implement All-Pairs Shortest Paths Problem using Floyd's algorithm

12.Implement N Queen's problem using Back Tracking
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L T PC

B. TECH IV SEMESTER SC

0O 0 4 2

20AD4S09 BASIC WEB PROGRAMMING
(Skill Oriented Course)

Course Objectives:

To acquire skills in developing web pages.
To understand the use of HTML and CSS in designing web pages

To gain knowledge on Java Script for performing validations.

Course Outcomes:

By the end of this lab the student is able to

CO1: Understand and use various HTML Tags and apply CSS.

CO2: Develop websites that include static pages.

CO3: Design Front end for Web Applications

s e hd -

LIST OF EXPERIMENTS:

Exercises to demonstrate the use of Basic HTML tags.

Exercises to demonstrate Tables, Lists and Forms

Implement forms using HTML Frames and CSS

Write an HTML page that has one input, which can take multi-line text and a
submit button. Once the user clicks the submit button, it should show the
number of characters, lines and words in the text enter educing an alert
message. Words are separated with white space and lines are separated with
new line character.

Write an HTML page that contains a selection box with a list of 5 countries In
the above page when the user selects a country, its capital should be printed
next to the list, and add CSS to customize the properties of the font of the

capital.

6. Create a website using the HTML and CSS to create your personal portfolio.

7. Create a website using HTML and CSS for a Book Store.

8. Write a JavaScript to design a simple calculator to perform the operations:

sum, product, difference and quotient

Write a JavaScript that calculates the squares and cubes of the numbers
from O to 10 and outputs HTML text that displays the resulting values in
HTML table format.
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10.Write a JavaScript code that displays text “TEXT-GROWING” with increasing
font size in the interval of 100ms in RED COLOR, when the font size reaches
S0pt it displays “TEXT-SHRINKING” in BLUE color. Then the font size
decreases to Spt.
11.Demonstrate the Login page with user id and password validations.
12.Develop and demonstrate a HTMLS file that includes JavaScript script that
uses functions for the following problems:
a) Parameter: A string Output: The position in the string of the left-most
vowel
b) Parameter: A number Output: The number with its digits in the reverse
order
13.Write an HTML page with Java script that takes a number from one text field
in the range 0-999 and display it in other text field in words. If the number is
out of range, it should show “out of range” and if it is not a number, it should

show “not a number” message in the result box.
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B.TECH MINOR
MN L TP C

3 1 0 4
20ADMNO1 INTRODUCTION TO DATA SCIENCE

(Minor Engineering Course)
Course Objectives:
The objective of this course is to explain the relevant parts of statistics, computer
science, and machine learning that are crucial to data science. Data science draws
on tools from the empirical sciences, statistics, reporting, analytics, visualization,
business intelligence, expert systems, machine learning, databases, data
warehousing, data mining, and big data. The goal is to present data science from a

pragmatic, practice-oriented viewpoint.

Course Outcomes: By the end of the course the student will be able to
CO1: Understand roles and stages of data science project
CO2: Loading different data sets into R environment.
COg3: Visualize the data using graphs
CO4: Learn data preprocessing using R

COS5: Mapping various business problems to machine learning tasks

SYLLABUS

UNIT-I: Introduction to Data Science:

The data science process, the roles in a data science project, Stages of a data
science project, setting expectations, Summary.

UNIT-II: Loading data into R:

Working with data from files, working with well-structured data from files or URLs,
Using R on less-structured data, Working with relational databases, A production-
size example, Loading data from a database into R, Working with the PUMS data
UNIT-III: Exploring Data:

Using summary statistics to spot problems, Typical problems revealed by data
summaries, Spotting problems using graphics and visualization, Visually checking
distributions for a single variable, Visually checking relationships between two
variables.

UNIT-IV: Managing data:

Cleaning data, Treating missing values (nas), Data transformations, Sampling for
modeling and validation, Test and training splits, Creating a sample group column,

Record grouping, Data provenance.
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UNIT-V: Modeling methods:

Choosing and evaluating models, Mapping problems to machine learning tasks,
Solving classification problems, Solving scoring problems, Working without known
targets, Problem-to-method mapping, Evaluating models, Evaluating classification
models, Evaluating scoring models, Evaluating probability models, Evaluating
ranking models, Evaluating clustering models

Validating models, Identifying common model problems, Quantifying model

soundness, Ensuring model quality.

TEXT BOOKS:
1. Practical Data Science with R by NINA ZUMEL JOHN MOUNT

REFERENCE:
1. Data Science from Scratch: First Principles with Python by Joel Grus

2. Data Science for Dummies is a book by Lillian Pierson
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B.TECH MINOR my L TPC
3 10 4

20ADMNO2 INTRODUCTION TO MACHINE LEARNING
(Minor Engineering Course)

Course Objective:
e To understand the need for machine learning for various problem solving
e To study the various supervised, semi-supervised and unsupervised learning
algorithms in machine learning
e To understand the latest trends in machine learning

e To design appropriate machine learning algorithms for problem solving

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

CO1: Differentiate between supervised, unsupervised, semi-supervised machine
learning approaches

CO2: Discuss the decision tree algorithm and indentity and overcome the problem
of over fitting.

CO03: Discuss and apply the back propagation algorithm and genetic algorithms to
various problems

CO4: Apply the Bayesian concepts to machine learning

COS: Analyze and suggest appropriate machine learning approaches for various

types of problems

SYLLABUS
Unit-I: INTRODUCTION:

Learning Problems — Perspectives and Issues — Concept Learning — Version Spaces
and Candidate Eliminations - Inductive bias - Decision Tree learning -
Representation — Algorithm — Heuristic Space Search.

Unit-II: NEURAL NETWORKS AND GENETIC ALGORITHMS:

Neural Network Representation — Problems — Perceptrons — Multilayer Networks and
Back Propagation Algorithms —-Advanced Topics in ANN, Genetic Algorithms -
Hypothesis Space Search - Genetic Programming — Models of Evaluation and
Learning.

Unit-III: BAYESIAN AND COMPUTATIONAL LEARNING

Bayes Theorem — Concept Learning — Maximum Likelihood — Minimum Description

Length Principle — Bayes Optimal Classifier — Gibbs Algorithm - Naive Bayes
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Classifier — Bayesian Belief Network — EM Algorithm — Probability Learning — Sample
Complexity — Finite and Infinite Hypothesis Spaces — Mistake Bound Model

Unit-IV: INSTANT BASED LEARNING:

K- Nearest Neighbour Learning — Locally weighted Regression — Radial Basis
Functions — Case Based Learning.

Unit-V: ADVANCED LEARNING

Learning Sets of Rules — Sequential Covering Algorithm — Learning Rule Set — First
Order Rules — Sets of First Order Rules - Induction on Inverted Deduction -
Inverting Resolution — Analytical Learning — Perfect Domain Theories — Explanation

Base Learning.

TEXT BOOKS:

1. Tom M. Mitchell, —Machine Learning, McGraw-Hill Education (India) Private
Limited, 2013.

REFERENCES:

1. Ethem Alpaydin, —Introduction to Machine Learning (Adaptive Computation
and
Machine Learning), The MIT Press 2004.

2. Stephen Marsland, —Machine Learning: An Algorithmic Perspective, CRC
Press, 2009.
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ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

COURSE STRUCTURE
B. TECH I SEMESTER

B.Tech in Artificial Intelligence & Machine Learning

Hours per week
S.N Course Course Course Title Contact | Credits
°- Code Cat:gor Lecture | Tutorial| Practical Hours
Linear Algebra and
1| 20AMITOL| - po | Differential Equations 3 ) ) 3 3
2 | 20AM1TO02| BSC | Applied Chemistry 3 - - 3 3
3 | 20AM1T03| HSMC | English 3 - - 3 3
4 | 20AM1L04| Esc | Somputer Engineering 1 ; 4 3 3
Workshop
5 | 20AM1T05| ESC | Problem Solving through C 3 - - 3 3
English Communication
6 | 20AM1L06| HSMC Skills Lab - - 3 3 1.5
7 20AM1L07| BSC | Applied Chemistry Lab - - 3 3 1.5
3 20AM1L08| Esc Problem Solving through i . 3 3
C Lab 1.
9 | 20AM1MO09| MC | Environmental Science 2 - - 2 -
Total number of credits 19.5
B. TECH II SEMESTER
Course Hours per week
S.No ng&ze Categor Course Title Cﬁgﬁ?gt Credits
o y Lecture| Tutorial | Practical
1 20AM2T01 BSC Transform Techniques 3 _ _ 3 3
2 20AM2T02 BSC Applied Physics 3 _ _ 3 3
3 20AM2T03 ESC Computer organization 3 _ _ 3 3
4 20AM2T04 ESC Data Structures 3 _ _ 3 3
5 20AM2TO0S ESC Python Programming 3 _ _ 3 3
6 20AM2L0O6 | BSC Applied Physics Lab - - 3 3 1.5
7 20AM2L0O7 ESC Data Structures Lab _ - 3 3 1.5
8 20AM2L08 ESC | Python Programming Lab - - 3 3 1.5
Total number of credits 19.5
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B. TECH III SEMESTER
C Hours per week
S.No C&';‘E:e C:a:;g Course Title Cﬁgﬁigt Credits
o ry Lecture| Tutorial| Practical
Numerical Methods & Vector
1 |20AM3TO1 | BSC | glculus 3 - - 3 3
Introduction to Artificial 3
2 |20AM3T02 | PCC Intelligence 3 } B 3
Object Oriented Programmin
3 [20AM3T03 | PCC thrjough Java g g 3 - . 3 3
Data Base Management
4 |20AM3T04 | PCC Systems - _ 3
20AM3T05 | PCC | Operating Systems - - 3
Object Oriented Programmin,
6 |20aM3LO6 | PCC thrJough Java Lab © © ) ) 3 3 1.5
Data Base Management
7 |20aM3L07 | PCC | qodems Lab g - - 3 3 1.5
UNIX and Shell programmin
8 [20AM3L08 | PCC | ¢ prog g - - 3 3 1.5
9 |20AM3S09 sc Dgta analysis and visualization ) ) 4 4 5
with python
10 |[20AM3M10 | MC | Constitution of India 2 - - 2 -
Total number of credits 21.5
B. TECH IV SEMESTER
S.No Course Course _ Hours per week Contact )
Code Category Course Title Lecture | Tutorial| Practical Hours Credits
1 | 20AM4T01 | Bgc | Probability and Statistics 3 - - 3
Discrete Mathematical
2 | 20AM4TO02 | ESC | structures 3 - - 3
Design and Analysis of
3 | 20AM4T03 | PCC Algorithms 3 - - 3
4 | 20AM4T04 | PCC | Machine Learning 3 - - 3
Managerial Economics and
5 | 20AMA4TOS | HSMC | Financial Analysis 3 B B 3
6 | 20aM4L06| ESC | R Programming Lab _ _ 3 1.5
Machine Learning Using
Design and analysis of
8 | 20AM4L08 | PCC Algorithms Lab - - 3 1.5
9 | 20AM4S09 | SC Basic Web programming - - 4 2
Total number of credits 21.5
Internship 2 Months (Mandatory) during summer vacation
Honors/Minor courses 4 0 0] - 4
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B.TECH V SEMESTER

Hours per week :
S-N Course Code Course Course Title Contact | Credi
o Category Lecture Tutorial Practical Hours ts
1 20AMSTO1 PCC Theory of Automata 3 0 0 3 3
2 20AMSTO2 PCC Data Warehousing & Mining 0
3 20AMS5TO3 PCC Software Engineering 0
Program Elective-I
4 20AMS5TO04 Computer Graphics 3 0 0 3 3
5 20AMSTOS PE-I E-Commerce
6 20AMSTO6 Data Science and Visualization
7 Open Elective-I 3 0 0 3 3
8 20AMSLO8 PCC CASE Tools Lab 0 0 3 3 1.5
9 | 20AM5L09 PCC E:ga Warehousing and Mining 0 0 3 3 1.5
10 20AMS5S10 sc ’Iljzztmg Tools Lab/Text Analytics 0 0 4 4 5
11 20AMS5M11 MC Disaster Management 2 0 0 2 -
12 20AMSI12 I Summer Internship 0 0 1.5 1.5
Total number of credits 21.5
Honors/Minor courses 4 o o . 4
B.TECH VI SEMESTER
Course . Hours per week Contac Credit
S.No | Course Code | Catego Course Title t
ry Lecture Tutorial Practical Hours i
1 20AM6TO1 PCC Deep Learning 3 0 0 3 3
20AM6TO2 PCC Computer Networks 3 0 0 3 3
20AM6TO03 PCC | Big Data Analytics 3 0 0 3 3
Program Elective-II
20AM6TO04 MEAN Stack Technologies
5 | 20AM6TOS | .. . | Compiler Design 3 0 0 3 3
6 20AM6TO6 Softyvare Architecture and
Design patterns
7 Open Elective-II 3 0 0 3 3
8 20AM6L0O8 PCC | Deep Learning Lab 0 0 3 3 1.5
9 20AM6L09 PCC | Computer Networks Lab 0 0 3 3 1.5
10 20AM6L10 PCC | BDA Lab 0 0 3 3 1.5
11 20AM6S11 SC Soft Skills 0 0 4 4 2
12 20AM6M 12 MC Essence of Indian traditional 9 0 0 5 )
knowledge
13 20AM6P13 P Community Service Project - - - - 4
Total number of credits 25.5
Honors/Minor courses ‘ 4 ‘ (0] (0] ‘ - 4
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B.TECH VII SEMESTER

Course Hours per week Contac .
Course Code Course Title t Credit
S.No Categor s
y Lecture Tutorial Practical Hours
Program Elective-III
1 20AM7TO01 Cloud Computing
3 0 0 3 3
20AM7TO02 PE-III | Natural Language Processing
20AM7TO03 Software Project Management
Program Elective-IV
4 20AM7TO4 Software Te§t1ng
Methodologies 3 0 0 3 3
5 20AM7T05 | PE-IV | Information Security
6 20AM7T06 Business Intelligence
Program Elective-V
7 20AM7TO7 Soft Computing
3 0 0 3 3
8 20AM7TO08 PE-V | Robotics and its Applications
9 20AM7T09 Internet of Things
10 Open Elective-III 3 0 0 3 3
11 Open Elective-IV 3 0 0 3 3
12 | 20AMsL12 | Hsmc | Universal Human Values 0 0 3 3 3
Understanding Harmony
13 20AMS5S13 sc Data Visualization using 0 0 4 4 5
Tableau
14 20AMSI14 I Industrial Internship - - - - 3
Total number of credits 23
Honors/Minor courses 4 o 0 _ 4
B.TECH VIII SEMESTER
Course Hours per week Total
S.No | Course Code Course Title Contact | Credits
Category Lecture | Tutorial | Practical Hours
2 | 20AM8PO1 P Project 0] 0] 0] - 8
8

Total number of credits
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OPEN ELECTIVE -I:

Nsc;. Cg:;:e Course Name L T P C Oft:;ed
1 20CES5T04 | Architecture and Town Planning 3100 3 CE
2 20CESTOS | Elements of Civil Engineering 3100 3 CE
3 20EES5T04 | Basics of Control Systems 3100 3 EEE
4 20EESTOS | Special Electrical Machines 3100 3 EEE
5 20MESTO04 | Design Thinking & Product Innovation 3100 3 ME
6 20MESTOS | Nanotechnology 310(0]| 3 ME
7 20EC5T04 | Linear System Analysis 3/0(0]| 3 ECE
8 20ECS5TOS | Digital Logic Design 310|0]| 3 ECE
9 20ECS5T06 | Solid State Devices 3/0|0|3 ECE
10 20CSS5STO07 | Introduction to Artificial Intelligence 31003 CSE
11 20CSS5TO08 | Operating Systems 3100 3 CSE
12 20CSS5T09 | Software Engineering 3100 3 CSE
13 20IT5TO7 | Computer Networks 3/0(0]| 3 IT
14 20IT5TO8 | Computer Graphics 3100 3 IT
15 20HS5T02 | Operations Research 310|0]| 3 BED
16 | 20MBS5TO1 | Principles of Management 3/0|0|3 DMS
17 | 20MBS5TO2 | Technology Management 3/0|0|3 DMS
18 20ADSTO7 | Foundations of Data Science 3/0(0]| 3 AIDS
19 20AMSTO7 | Introduction to Machine Learning 3100 3 AIML

OPEN ELECTIVE -II:

NS(;. Cg:;:e Course Name L| T P|C Oft:;ed
1 20CE6T08 | Remote Sensing and GIS 3 10| O0 3 CE
2 20CE6T09 | Environmental Impact Assessment 3 10| 0 3 CE
3 | 20EE6TO08 | Renewable Energy Sources 31003 EEE
4 | 20EE6T09 | Energy Audit, Conservation and Management | 3 | O | O | 3 EEE
S | 20ME6TO07 | Industrial Robotics 310|033 ME
6 | 20ME6TO08 | Additive manufacturing 3 10| O0 3 ME
7 20EC6T07 | Electronic Circuits and Networks 3 /10| O0 3 ECE
8 | 20EC6TO08 | Principles of Communications 3 /10| O0 3 ECE

B.Tech in Artificial Intelligence & Machine Learning
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9 20EC6T09 | Microcontrollers & its Applications 3 /0| O0 3 ECE
10 | 20CS6TO7 | Introduction to Machine Learning 3 /10| O0 3 CSE
11 | 20CS6TO8 | Information Security 3 /0| O0 3 CSE
12 | 20CS6T09 | Agile Technologies 3 /10| O0 3 CSE
13 | 20IT6TO7 | Fundamentals of Machine Learning 3 /10| O0 3 IT
14 | 20IT6TO8 | Database Management Systems 3 10| O0 3 IT
15 | 20HS6TO2 | Quantitative Aptitude and Reasoning 3 /10| O0 3 BED
16 | 20MB6TO1 | Organizational Behaviour 3 /0| O0 3 DMS
17 | 20MB6TO2 | Project Management 3100 | 3 DMS
18 | 20AD6TO7 | Visual Analytics 3 /0| O0 3 AIDS
19 | 20AM6TO7 | Big data Analytics 310 0| 3 | AIML
OPEN ELECTIVE -III:
Nsc;. Course code Course Name L T |[P|C Ofi:;ed
1 | 20CE7T13 &Zij;;ﬁf;? Technology and 3| 0 |o|3| cE

2 20CE7T14 | Green Buildings 3 0 0|3 CE

3 20EE7T13 | Concept of Power System Engineering 3 0 013 EEE
4 20EE7T14 | Instrumentation 3 0 0|3 EEE
S 20ME7T10 | Green Engineering Systems 3 0 0|3 ME
6 20ME7T11 | Hybrid Electric Vehicles 3 0 013 ME
7 20EC7T10 | Data Communications 3 0 013 ECE
8 20EC7T11 | Mechatronics 3 0 0|3 ECE
9 20EC7T12 Bio Medical Instrumentation 3 0 0|3 ECE
10 20CS7T10 | Artificial Neural Networks 3 0 0|3 CSE
11 20CS7T11 Cyber Security 3 0 0|3 CSE
12 20CS7T12 Software Testing Methodologies 3 0 0|3 CSE
13 20IT7T10 Internet of Things 3 0 0|3 IT
14 20IT7T11 Computer Vision 3 0 0|3 IT
15 20HS7TO01 | Fuzzy sets 3 0 0|3 BED
16 20MB7TO01 | Digital Media management 3 0 0|3 DMS
17 20MB7T02 | Entrepreneurship Development 3 0 0|3 DMS
18 50AD7T10 E}i‘cﬁoﬁnalysis and Visualization with 3 0 ol 3l AmDs
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19 20AM7T10 NoSQL Databases 3 0 0| 3| AIML

OPEN ELECTIVE -IV:

Nsc;. Course Code Course Name L T P|C Oﬂl':;ed
1 20CE7T15 Waste water treatment 3100 3 CE
9 20CE7T16 gfriag:uizg Rehabilitation of Concrete 310l o0 3 CE
3 20EE7T15 Power Quality 3 10| O0 3 EEE
4 20EE7T16 Electric Vehicles 3 10| 0 3 EEE
) 20ME7T12 Micro-Electro- Mechanical Systems 3 /10| 0 3 ME
6 20ME7T13 Solar Energy Systems 3100 3 ME
7 20ECT7T13 Introduction to Embedded Systems 3100 3 ECE
8 20ECT7T14 Internet of Things 3 /10| 0 3 ECE
9 20ECT7T15 Analog and Digital IC applications 3 /10| 0 3 ECE
10 20CS7T13 Data Analytics 3 /0] 03 CSE
11 20CS7T14 Block Chain Technology 3 /10| 0 3 CSE
12 20CS7T15 Software Project Management 3 /10| 0 3 CSE
13 20IT7T13 Cloud Computing 3 /10| 0 3 IT
14 20IT7T14 Business Intelligence 3100 3 IT
15 20HS7T02 Polymer Chemistry 3100 3 BED
16 20MB7TO03 Total Engineering Quality Management 3 /10| 0 3 DMS
17 20MB7T04 Stress Management 3 /10| 0 3 DMS
18 20AD7T11 Natural Language Processing 3100 3 AIDS
19 20AM7T11 Deep Learning 3 /10| 0 3 AIML
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HONORS/MINOR COURSES OFFERED BY THE DEPARTMENT

Honors/ Minor Course Fulfillments:

The 20 additional credits need to be acquired, 16 credits can be earned by undergoing
specified courses, with each carrying 4 credits.
The remaining 4 credits must be acquired through two online MOOCs (SWAYAM
/NPTEL), which shall be domain specific, each with 2 credits and with a minimum
duration of 8/12weeks as recommended by the Board of Studies.
Minor Engineering subjects are offered to other branches by AIML Department (except
for AIML Students).

Honors engineering subjects are offered to AIML Students.
The head of the department will float the list of allowed MOOC electives in each
academic year, based on the list floated by MOOCs (SWAYAM/NPTEL).

HONORS COURSES

S.No. Course Course Name LT P|C
code
Pool-1
1 20AMHNO1 | Introduction to cyber Security 31|04
2 20AMHNO2 | Computer Networks 3/1]0]4
3 20AMHNO3 | Distributed Systems 3 24
Pool-2
4 20AMHNOS | Software Engineering 31104
5 20AMHNOG6 | Systems programming 3 0|4
6 20AMHNO7 | Social Network Analysis 3 04
Pool-3
7 20AMHNO9 | Case Tools 3/1|0|4
8 20AMHN10 | Adhoc and Sensor Networks 3104
9 20AMHN11 | Parallel Computing 3/]1/0]4
Pool-4
10 20AMHN13 | Pattern Recognition 3 0|4
11 20AMHN14 | Fault Tolerant Computing 3 0|4
12 20AMHN1S5 | Data Centre Design and Management 31|04
MINOR COURSES
S.No. Course Course Name L | T P|C Offered
code by
1 20AMMNO1 | Foundation of Data Science 31104 AIML
2 20AMMNO?2 | Introduction to Al 311014 AIML
3 20AMMNO3 | NOSQL Databases 31104 AIML
4 20AMMNO4 | Social Network Analysis 31104 AIML
5 20AMMNOS | Natural Language Processing 311014 AIML
6 20AMMNO6 | Robotic Process Automation 31104 AIML
7 20AMMNO7 | MOOC1 - -1-12 AIML
8 20AMMNO8 | MOOC2 - -1 - 12 AIML

B.Tech in Artificial Intelligence & Machine Learning
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L T P C

B.TECH I SEMESTER BSC
3 0 0 3

20AM1TO1 LINEAR ALGEBRA AND DIFFERENTIAL EQUATIONS

Pre-requisite: Basic knowledge about matrices, differentiation and integration

Course Objective: Objective of the course is to impart

e Basic understanding of mathematical methods to solve simultaneous linear
systems
e Understanding of formation and solutions of ordinary differential equations

e Knowing the mathematical methods to solve applications of differential

equations
Course Outcomes:

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

CO1: Apply the knowledge to solve a system of homogeneous and non
homogeneous linear equations

CO2: Illustrate the methods of computing eigen values and eigen vectors

CO3: Able to analyze the real life situations, formulate the differential equations
and then applying the methods

CO4: Determine the solutions of linear differential equations

CO5: Optimize functions of several variables and able to find extreme values of

constrained functions

SYLLABUS
UNIT-I: Linear systems of equations:
Rank of a matrix, Echelon form, Normal form, PAQ is in normal form, linear dependence
and independence of vectors, Consistency of linear system of equations, System of linear

homogeneous equations, Gauss-elimination and Gauss -Jordan methods.

UNIT-II: Eigen values & Eigen vectors:

Eigen values, Eigen vectors, Properties of Eigen values (without proofs), Cayley-Hamilton
theorem (without proof), finding inverse and powers of a matrix using C-H theorem,
Reduction to diagonal form, reduction of quadratic form to canonical form using

orthogonal reduction, nature of quadratic forms.

UNIT-III: Ordinary Differential Equations of first order:

Linear equations, Bernoulli’s equation, Exact differential equations. Equations reducible

B.Tech in Artificial Intelligence & Machine Learning
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to exact equations, Applications: Orthogonal Trajectories, Newton’s Law of cooling, Rate
of decay & growth, R-L series circuits.

UNIT-IV: Linear Differential Equations higher order:

Definitions, Complete solution (without proof), Operator D, Rules to find complementary
function, Inverse operator, Rules to find the particular integral(nonhomogeneous term of
the form eer, sin(ax+b), cos(ax+b), polynomials in xm, e V(x), any other function), Method

of variation of parameters.

UNIT-V: Partial Differentiation:

Functions of two variables, Partial derivatives, Homogeneous functions, Euler’s theorem,
Total derivative, Jacobian and functional dependence, Taylor’s theorem for functions of
two variables. Applications: Maxima and Minima of functions of two variables,

Lagrange’s method of undetermined multipliers.

Text Books:

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

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

Reference Books:

1. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th
Edition, 2015.

2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics,
Lakshmi Publications, 9th Edition, 2014.

B.Tech in Artificial Intelligence & Machine Learning
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B.TECH1 SEMESTER BSC

20AM1TO02 APPLIED CHEMISTRY

Pre-requisite: Knowledge of basic concepts of Chemistry for Engineering students
will help them as professional engineers later in design and material selection, as

well as utilizing the availableresources

Course Objective: Objective of the course is to impart

e Importance of usage of plastics in household appliances and composites (FRP) in
aerospace and automotive industries.

e QOutline the basics for the construction of electrochemical cells, batteries and fuel
cells. Understand the mechanism of corrosion and how it can be prevented.

e Explain the preparation of semiconductors and nanomaterials, engineering
applications of nanomaterials, superconductors and liquid crystals.

e Recall the increase in demand for power and hence alternative sources of power
are studied due to depleting sources of fossil fuels. Advanced instrumental
techniques are introduced.

e Outline the basics of green chemistry and molecular switches

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

CO1: Analyze the different types of composite plastic materials and interpret the
mechanism ofconduction in conducting polymers.

CO2: Utilize the theory of construction of electrodes, batteries and fuel cells in
redesigning newengineering products and categorize the reasons for
corrosion and study methods to control corrosion.

CO3: Synthesize nanomaterials for modern advances of engineering technology.
Summarize the preparation of semiconductors; analyze the applications of
liquid crystalsand superconductors.

CO4: Design models for energy by different natural sources.

Analyze the principles of different analytical instruments and their
applications.

CO5: Obtain the knowledge of green chemistry and molecular machines

B.Tech in Artificial Intelligence & Machine Learning
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SYLLABUS
UNIT-I: Polymer Technology

Polymerisation: Introduction, methods of polymerization (addition and Condensation),
Physical and mechanical properties.

Plastics: Compounding, fabrication (compression, injection, blown film and extrusion),
preparation, properties and applications (PVC, polycarbonates and Bakelite), mention
some examples of plastic materials used in electronic gadgets.

Elastomers: Natural rubber-Drawbacks-vulcanization, preparation, properties and
applications (Buna S, thiokol and polyurethanes).

Composite materials: Fiber reinforced plastics - GFRP and Aramid FRP

Conducting polymers: Intrinsic and extrinsic conducting polymers

Biodegradable polymers: preparation and applications

UNIT-II: Electrochemical Cells And Corrosion

Part I: ELECTROCHEMICAL CELLS: Single electrode potential, electrochemical series
and uses of series, standard hydrogen electrode,calomel electrode, batteries (Dry cell, Li
ion battery and zinc air cells), fuel cells (H2-O2, CH30H-02, phosphoric acid and molten
carbonate).

Part II: Corrosion: Definition, theories of corrosion (chemical and electrochemical),
galvanic corrosion, differential aeration corrosion, stress corrosion, galvanic series,
factors influencing rate of corrosion, corrosion control (cathodic protection), Protective

coatings (cathodic coatings, anodic coatings, electroplating and electroless plating)

UNIT-III: Material Chemistry

Part I: Non-elemental semiconducting materials: Stoichiometric, controlled valency &
chalcogen photo/semiconductors-preparation of semiconductors (distillation, zone
refining, Czochralski crystal pulling technique) - Semiconductor devices (p-n junction
diode as rectifier, junction transistor).

Super conductors:-Type -I, Type II-characteristics and applications

Part II: Nano materials: Introduction, sol-gel method, characterization by (Brunauer
Emmet Teller[BET]), (scanning electron microscopy [SEM]) and (transmission electron
microscopy [TEM]),applications of graphene and fullerenes, carbon nanotubes (types,
preparation and applications)

Liquid crystals: Introduction-types-applications.

B.Tech in Artificial Intelligence & Machine Learning
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UNIT-IV: Non-Conventional Energy Sources & Spectroscopy

Part I: NON-CONVENTIONAL ENERGY SOURCES

Design, working, schematic diagram, advantages and disadvantages of photovoltaic
cell, hydropower, geothermal power, tidal and wave power, ocean thermal energy
conversion.

Part II: SPECTROSCOPY

UV spectroscopy- Basic principle-Instrumentation-Applications

IR spectroscopy- Basic principle-Instrumentation-Applications

NMR spectroscopy- Basic principle-Instrumentation-Applications

UNIT-V: Advanced Concepts/Topics In Chemistry

Part-I: Green chemistry: Introduction, Principles of green chemistry, Green synthesis-
Aquaeous Phase method-Microwave method-Phase transfer catalysis method, R4M4
principles (Econoburette).

PART-II: Molecular switches: characteristics of molecular motors and machines,
Rotaxanes and Catenanes as artificial molecular machines, prototypes — linear motions
in rotaxanes, an acid- base controlled molecular shuttle, a molecular elevator, an

autonomous light-powered molecular motor.

Text Books:

1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai & Sons,
Delhi, (Latest edition).

2. Shikha Agarwal, “Engineering Chemistry”, Cambridge University Press, New
Delhi, (2019).

3. S.S. Dara, “A Textbook of Engineering Chemistry”, S.Chand & Co, (2010).

4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co. (Latest

edition).

References:

1. K. Sesha Maheshwaramma and Mridula Chugh, “Engineering Chemistry”,
PearsonlIndia

2. O.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education Private
Limited, (2009).

3. CNR Rao and JM Honig (Eds) “Preparation and characterization of materials”
Academic press, New York (latest edition)

4, B. S. Murthy, P. Shankar and others, “Textbook of Nanoscience and

Nanotechnology”,University press (latest edition)
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B.TECH1 SEMESTER HSMC

W
o+
o w
w0

20AM1TO03 ENGLISH

Pre-requisite:

Course Objective:

Facilitate effective listening skills for better comprehension of academic

lectures and English spoken by native speakers

Focus on appropriate reading strategies for comprehension of various

academic texts and authentic materials

Help improve speaking skills through participation in activities such as role

plays, discussions and structured talks/oral presentations

Impart effective strategies for good writing and demonstrate the same in

summarizing, writing well organized essays, record and report useful

information

Provide knowledge of grammatical structures and vocabulary and encourage

their appropriate use in speech and writing

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

Col1

CO2
Co3
Cco4

COS

understand social or transactional dialogues spoken by native speakers of
English and identify the context, topic, and pieces of specific information

ask and answer general questions on familiar topics

employ suitable strategies to master the art of letter writing and email writing
recognize paragraph structure and be able to match
beginnings/endings/headings with paragraphs

form sentences using proper grammatical structures and correct word forms

SYLLABUS

UNIT-I A Drawer full of happiness (Detailed Study)

Deliverance (Non-detailed Study)

UNIT-II Nehru’s letter to his daughter Indira on her birthday(Detailed Study)

Bosom Friend (Non-detailed Study)

UNIT-III Stephen Hawking-Positivity ‘Benchmark’ (Detailed Study)

Shakespeare’s Sister(Non-detailed Study)

UNIT-IV Liking a Tree, Unbowed: Wangari Maathai-biography (Detailed

Study)

B.Tech in Artificial Intelligence & Machine Learning
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Telephone Conversation(Non-detailed Study)

UNIT-V  Stay Hungry-Stay foolish (Detailed Study)
Still I Rise(Non-detailed Study)

Text Books
1.“Infotech English”, Maruthi Publications. (Detailed)

2. “The Individual Society”, Pearson Publications.(Non-detailed)

Reference Books
1. Bailey, Stephen. Academic writing: A handbook for international students.
Routledge, 2014.
2. Chase, Becky Tarver. Pathways: Listening, Speaking and Critical
Thinking. Heinley ELT; 2nd Edition, 2018.
3. Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan
Educational.

4. Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.

B.Tech in Artificial Intelligence & Machine Learning
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B.TECH1 SEMESTER ESC

20AM1L04 COMPUTER ENGIENERING WORKSHOP

Course Objectives:

Skills and knowledge provided by this subject are the following:

e PC Hardware: Identification of basic peripherals, Assembling a PC, Installation
of system software like MS Windows, device drivers, etc. Troubleshooting of PC
Hardware and Software issues.

e Internet & World Wide Web: Different ways of hooking the PC on to the
internet from home and workplace and effectively usage of the internet, web
browsers, email, newsgroups and discussion forums. Awareness of cyber
hygiene (protecting the personal computer from getting infected with the
viruses), worms and other cyber attacks.

e Productivity Tools: Understanding and practical approach of professional
word documents, excel spread sheets, power point presentations and personal

web sites using the Microsoft suite office tools.

Course Outcomes:

CO1: Identify, assemble and update the components of a computer

CO2: Configure, evaluate and select hardware platforms for the implementation and
execution of computer applications, services and systems

CO3: Make use of tools for converting pdf to word and vice versa

CO4: Develop presentation, documents and small applications using productivity

tools such as word processor, presentation tools, spreadsheets, HTML, LaTex

LIST OF EXERCISES

Task 1: Identification of the peripherals of a computer - Prepare a report containing
the block diagram of the computer along with the configuration of each component

and its functionality. Describe about various I/O Devices and its usage.
Task 2: Practicing disassembling and assembling components of a PC

Task 3: Installation of Device Drivers, MS Windows, Linux Operating systems and

Disk Partitioning, dual boating with Windows and Linux.

B.Tech in Artificial Intelligence & Machine Learning
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Task 4: Introduction to Memory and Storage Devices, I/O Port, Assemblers,

Compilers, Interpreters, Linkers and Loaders.
Task 5: Demonstration of Hardware and Software Troubleshooting

Task 6: Demonstrating Importance of Networking, Transmission Media, Networking
Devices- Gateway, Routers, Hub, Bridge, NIC, Bluetooth Technology, Wireless
Technology, Modem, DSL, and Dialup Connection.

Task 7: Surfing the Web using Web Browsers, Awareness of various threats on the
Internet and its solutions, Search engines and usage of various search engines, Need
of anti-virus, Installation of anti-virus, configuring personal firewall and windows

update.

(Students should get connected to their Local Area Network and access the Internet.
In the process they should configure the TCP/IP setting and demonstrate how to
access the websites and email. Students customize their web browsers using

bookmarks, search toolbars and popup blockers)
Productivity Tools:

Task 8: Basic HTML tags, Introduction to HTMLS and its tags, Introduction to CSS3

and its properties. Preparation of a simple website/ homepage,

Assignment: Develop your home page using HTML Consisting of your photo, name,

address and education details as a table and your skill set as a list.

Features to be covered:- Layouts, Inserting text objects, Editing text objects, Inserting
Tables, Working with menu objects, Inserting pages, Hyper linking, Renaming,

deleting, modifying pages, etc.,

Task 9: Demonstration and Practice of various features of Microsoft Word
Assignment:

1. Create a project certificate.

2. Creating a news letter

Features to be covered:-Formatting Fonts, Paragraphs, Text effects, Spacing, Borders
and Colors, Header and Footer, Date and Time option, tables, Images, Bullets and
Numbering, Table of Content, Newspaper columns, Drawing toolbar and Word Art

and Mail Merge in word etc.,

B.Tech in Artificial Intelligence & Machine Learning
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Task 10: Demonstration and Practice of various features Microsoft Excel
Assignment: 1. Creating a scheduler

2. Calculating GPA

3. Calculating Total, average of marks in various subjects and ranks of students
based on marks

Features to be covered:Format Cells, Summation, auto fill, Formatting Text, Cell

Referencing, Formulae in excel, Charts, Renaming and Inserting worksheets, etc.,
Task 11: Demonstration and Practice of various features Microsoft Power Point

Features to be covered:Slide Layouts, Inserting Text, Word Art, Formatting Text,
Bullets and Numbering, Auto Shapes, Hyperlinks Tables and Charts, Master Layouts,

Types of views, Inserting — Background, textures, Design Templates, etc.,

Task 12: Demonstration and Practice of various features LaTeX - document
preparation, presentation (Features covered in Task 9 and Task 11 need to be

explored in LaTex)
Task 13: Tools for converting word to pdf and pdf to word

Task 14: Internet of Things (IoT): IoT fundamentals, applications, protocols,

communication models, architecture, IoT devices

Reference Books:
1. Computer Fundamentals, Anita Goel, Pearson India Education, 2017
2. PC Hardware Trouble Shooting Made Easy, TMH

3. Introduction to Information Technology, ITL Education Solutions Limited, 2nd

Edition, Pearson, 2020

4. Upgrading and Repairing PCs, 18th Edition, Scott Mueller, QUE, Pearson, 2008
5. LaTeX Companion — Leslie Lamport, PHI/Pearson

6. Introducing HTMLS5, Bruce Lawson, Remy Sharp, 2nd Edition, Pearson, 2012
7. Teach yourself HTML in 24 hours, By Techmedia

8. HTML 5 and CSS 3.0 to the Real World by Alexis Goldstein, Sitepoint

publication.
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9. Internet of Things, Technologies, Applications, Challenges and Solutions, B K
Tripathy, J Anuradha, CRC Press

10. Comdex Information Technology Course Tool Kit, Vikas Gupta, Wiley

Dreamtech.

11. IT Essentials PC Hardware and Software Companion Guide Third Edition by

David Anfinson and Ken Quamme, CISCO Press, Pearson Education.

12. Essential Computer and IT Fundamentals for Engineering and Science

Students, Dr. N. B. Venkateswarlu, S. Chand Publishers
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L T PC

B.TECH I SEMESTER ESC
3 0 0 3

20AM1TOS PROBLEM SOLVING THROUGH C
Pre-requisite:

Course Objective:

= To learn about the computer systems, computing environments, developing of a
computer program and Structure of a C Program

= To gain knowledge of the operators, selection, control statements and repetition
in C. To learn about the design concepts of arrays, strings, enumerated structure
and union types and their usage. To assimilate about pointers, dynamic memory
allocation and know the significance of Preprocessor. To assimilate about File
I/0O and significance of functions

Course Outcomes: At the end of the course, student will be able to
CO1: Understand the basic concepts of programming
CO2: Understand and Apply loop construct for a given problem
CO03: Demonstrate the use pointers
CO4: Understand the use of functions and develop modular reusable code

CO5: Understand File I/O operations

SYLLABUS
UNIT-I:
INTRODUCTION TO COMPUTERS: Functional Components of computer, computer
software, categories of memory, types of programming languages, Development of
algorithms, flow charts, software development process, Computer Numbering system
BASICS OF C PROGRAMMING: Introduction to programming paradigms, Structure of C
program, Data Types, C Tokens, Operators: Precedence and Associativity, Expressions

Input/output statements, Assignment statements

UNIT-II:

Decision making statements: if, if else, nester if. Multi way decision making statements:

else if, Switch statement. Loop statements: while, do while, for, Compilation process.

UNIT-III:
Introduction to Arrays: Declaration, Initialization, One dimensional array, Example

Programs on one dimensional array, Selection sort, linear and binary search, two

B.Tech in Artificial Intelligence & Machine Learning
Page 20 of 90



="~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2021-22)
=" (An Autonomous Institution)

dimensional arrays, Matrix Operations, Multi-dimensional Arrays

Strings: Declaration, String operations: length, compare, concatenate, copy, String
handling functions.

UNIT-IV:

FUNCTIONS: Introduction to functions: Function prototype, function definition, function
call, Built-in functions, Recursion, Storage classes, Passing Arrays & Strings to the
functions, Preprocessor directives

POINTERS: Pointers, Pointer operators, Pointer arithmetic, Arrays and pointers, Array of

pointers, Parameter passing: Pass by value, Pass by reference, Dynamic Memory Allocation

UNIT-V:
STRUCTURES AND UNIONS: Structure, Nested structures, Pointer and Structures, Array
of structures, Example Program using structures and pointers, Self-referential structures,
Unions.
FILE PROCESSING: Files, Types of file processing: Sequential access, Random access,

Sequential access file, Random access file, Command line arguments

Text Books:

1. Krnighan. B.W and Ritche, D.M, “The C Programming Language”, Second

Edition, Pearson Education, 2006

2. ReemaThareja, “Programming in C”, Oxford University Press, Second Edition,

2016.

References:

1. Pradepdey, Manas Ghosh, “Fundamentals of Computing and programming in C”,
First Edition, Oxford University Press, 2009.

2. Paul Deitel and Harvey Deitel, “C How to Program”, Seventh Edition, Pearson
Publication.

3. E Balagursamy, “Programming in C, Sixth Edition, Tata McGraw Hill.

4. Ajay Mittal, “Programming in C A practical Approach”, Pearson education
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L TP C

B.TECH I SEMESTER HSMC 4, o 3 1.5

20AM1L06 ENGLISH COMMUNICATION SKILLS LAB

Course Objectives:
e Facilitate effective usage of functional English through role plays
e Focus on vocabulary enhancement

e Foster various nuances of phonetics and accent neutralization

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

CO1: Acquire basic proficiency in English by learning functional aspects of
English language
CO2: Learn the methods of enhancing vocabulary

CO3: Acquaint himself/herself with nuances of Phonetics

LIST OF EXPERIMENTS
Greetings and Introductions
Requesting Permission & Giving Directions
Inviting/Complaining/Congratulating
Root Words
Phonetics-Sounds and Symbols

Pronunciation Rules

S U AW N =

References:

1. Strengthen Your Steps, Maruti Publications
2. Interact, Orient Blackswan

3. Word Power Made Easy, Pocket Books
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L TP C

B.TECH I SEMESTER BSC 4 0 3 15

20AM1L07 APPLIED CHEMISTRY LAB

Pre-requisite: Acquire some experimental skills.

Course Objective: Objective of the course is to impart
e The experiments introduce volumetric analysis; redox titrations with different
indicators; EDTA titrations.

e A few instrumental methods of chemical analysis.

Course Outcomes:
At the end of the course, student will be able to
CO1l: The student is exposed to different methods of chemical analysis and use
of some commonly employed instruments. They thus acquire some

experimental skills.

LIST OF EXPERIMENTS

1 Determination of HCI using standard Na2CO3 solution.
2 Determination of alkalinity of a sample containing Na2CO3 and NaOH.

3 Determination of Mn+2 using standard oxalic acid solution.

4 Determination of ferrous iron using standard K2Cr207 solution.

S Determination of Cu+2 using standard hypo solution.

6 Determination of temporary and permanent hardness of water using
standard EDTA solution.

7 Determination of Fe+3 by a colorimetric method.

8 Determination of the concentration of acetic acid using sodium hydroxide
(pH-metry method).
9 Determination of iso-electric point of amino acids using pH-metry
method/conductometric method
10 Determination of the concentration of strong acid vs strong base (by
conductometric method).

11 Determination of strong acid vs strong base (by potentiometric method).
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12 Determination of Mg+2 present in an antacid.

13 Determination of CaCO3 present in an egg shell.

14 Estimation of Vitamin C.

15 Determination of phosphoric content in soft drinks.
16 Adsorption of acetic acid by charcoal.

17 Preparation of nylon-6, 6 and Bakelite (demonstration only).
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L TP C
0O O 3 1.5

B.TECH I SEMESTER ESC

20AM1L08 PROBLEM SOLVING THROUGH C LAB

Course Objectives:
e Apply the principles of C language in problem solving.
e To design flowcharts, algorithms and knowing how to debug programs.
e To design & develop of C programs using arrays, strings pointers
&functions.
e To review the file operations, preprocessor commands.
Course Outcomes:
e Demonstrate Knowledge on various concepts of a C language.
e Able to draw flowcharts and write algorithms.
e Able design and development of C problem solving skills.
e Able to design and develop modular programming skills.

e Able to trace and debug a program

Exercise 1:
1. Write a C program to print a block F using hash (#), where the F has a height
of six characters and width of five and four characters.
2. Write a C program to compute the perimeter and area of a rectangle with a
height of 7 inches and width of Sinches.
3. Write a C program to display multiple variables.
Exercise 2:
1. Write a C program to calculate the distance between the two points.
2. Write a C program that accepts 4 integers p, q, 1, s from the user where r and
s are positive and p is even. If q is greater than r and s is greater than p and
if the sum of r and s is greater than the sum of p and q print "Correct values",

otherwise print "Wrong values".

Exercise 3:
1. Write a C program to convert a string to a long integer.
2. Write a program in C which is a Menu-Driven Program to compute the area
of the various geometrical shape.

3. Write a C program to calculate the factorial of a given number.

Exercise 4:
1. Write a program in C to display the n terms of even natural number and their

sum.
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2. Write a program in C to display the n terms of harmonic series and their
sum.1+1/2+1/3+1/4+1/5...1/n terms.
3. Write a C program to check whether a given number is an Armstrong number
or not.
Exercise 5:
1. Write a program in C to print all unique elements in an array.
2. Write a program in C to separate odd and even integers in separate arrays.
3. Write a program in C to sort elements of array in ascending order.
Exercise 6:
1. Write a program in C for multiplication of two square Matrices.
2. Write a program in C to find transpose of a given matrix.
Exercise 7:
1 Write a program in C to search an element in a row wise and column wise
sorted matrix.
2. Write a program in C to print individual characters of string in reverse order.
Exercise 8:
1. Write a program in C to compare two strings without using string library
functions.
2. Write a program in C to copy one string to another string.
Exercise 9:
1. Write a C Program to Store Information Using Structures with Dynamically
Memory Allocation
2. Write a program in C to demonstrate how to handle the pointers in the

program.

Exercise 10:
1. Write a program in C to demonstrate the use of & (address of) and *(value at
address) operator.
2. Write a program in C to add two numbers using pointers.
Exercise 11:
1. Write a program in C to add numbers using call by reference.
2. Write a program in C to find the largest element using Dynamic Memory
Allocation.
Exercise 12:
1. Write a program in C to swap elements using call by reference.
2. Write a program in C to count the number of vowels and consonants in a

string using a pointer.
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Exercise 13:
1. Write a program in C to show how a function returning pointer.
2. Write a C program to find sum of n elements entered by user. To perform this

program, allocate memory dynamically using malloc( )function.

Exercise 14:

1. Write a C program to find sum of n elements entered by user. To perform this
program, allocate memory dynamically using calloc( ) function. Understand
the difference between the above two programs

2. Write a program in C to convert decimal number to binary number using the
function.

Exercise 15:

1. Write a program in C to check whether a number is a prime number or not
using function.

2. Write a program in C to get the largest element of an array using the function.

Exercise 16:
1. Write a program in C to append multiple lines at the end of a text file.
2. Write a program in C to copy a file in another name

3. Write a program in C to remove a file from the disk.
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B.TECH I SEMESTER MC

20AM1MO09 ENVIRONMENTAL SCIENCE

Course objective:
To understand the importance of Environment and the importance of biodiversity

Course outcomes:

e The importance of environment, Natural resources and current global
environmental challenges for the sustenance of the life on planet earth.

e The concepts of the ecosystem and its function in the environment.

e 3.The biodiversity of India and the threats to biodiversity, and conservation
practices to protect the biodiversity

e The various attributes of the pollution and their impacts and measures to
reduce or control the pollution along with waste management practices.

e The environmental legislations of India and Social issues and the possible
means

e 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- 1leproduction& 2°production- Major
ecosystems: Forest ecosystem- Grassland ecosystem, 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-
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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
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

Environmental 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

REFERENCES:

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
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B.TECH II SEMESTER BSC

20AM2T01 TRANSFORM TECHNIQUES

Pre-requisite: Linear Algebra and Differential Equations
Course Objective: Objective of the course is to impart
e Learning the techniques of Laplace transforms to solve ordinary differential
equations

e knowledge of Fourier series & Fourier transforms for piecewise continuous

functions

e knowledge of solving boundary valued problems

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

CO1: Able to analyze a class of integrals in terms of beta and gamma functions

CO2: Provide the techniques of Laplace transformations and able to solve
problems related to digital signal processing

CO3: Analyze the general periodic functions in the form of an infinite convergent
sine and cosine series

CO4: Illustrate the methods to solve the boundary value problems

CO5: Determine a solution of a discrete system using Z- transforms

SYLLABUS

UNIT-I: Special functions:

Beta function, Properties & problems, Gamma function, properties & problems, Relation

between Beta and Gamma functions, Evaluation of improper integrals.

UNIT-II: Laplace Transforms (all properties without proofs):

Definition, Transforms of elementary functions, properties of Laplace transforms,
Transforms of periodic functions, Transforms of derivatives and integrals,
Multiplication by tn, Division by t, Evaluation of improper integrals.

Inverse Laplace transforms-Method of partial fractions, other methods of finding
inverse transforms, Convolution theorem (without proof). Application: Application to

differential equations.
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UNIT-III: Fourier Series & Fourier Transforms:

Euler’s formulae (without proof), Conditions of Fourier expansion, Functions having
points of discontinuity, Change of inerval, Even and odd functions, Half-range series.

Fourier Integral theorem (without proof), Fourier cosine & sine integral, complex form of
Fourier integral, Fourier transform, Fourier sine & cosine transforms, properties of
Fourier transforms (without proof), Convolution theorem(without proof), finite & infinite

Fourier sine & cosine transforms.

UNIT-IV: Partial Differential Equations:

Formation of partial differential equations by eliminating arbitrary constants and
arbitrary functions, solutions of first order linear (Lagrange) equation and nonlinear
(standard type) equations. Method of separation of Variables, Applications: One-

dimensional wave and heat equations, two-dimensional heat equation.

UNIT-V: Z-Transforms: (all properties without proofs)

Introduction, definition, some standard z-transforms, linearity property, damping rule,
some standard results, shifting U, to the right, multiplication by n, initial and final value
theorems, Inverse z-transforms, convolution theorem, evaluation of inverse z-transforms

by partial fractions, applications to difference equations.

Text Books:

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

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

Reference Books:

1. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley & Sons, 10th
Edition, 2015.

2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering Mathematics,
Lakshmi Publications, 9th Edition, 2014.
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B.TECH II SEMESTER BSC

20AM2T02 APPLIED PHYSICS

Pre-requisite: Knowledge of basic concepts of waves, Optics, Electricity and

Magnetism

Course Objective: Objective of the course is to impart

e Knowledge of fundamentals of Physics which helps them in the study of
advanced topics of Engineering.
e Develop analytical capability and understand various Engineering concepts.
Course Outcomes:
At the end of the course, student will be able to
CO1l: Impart knowledge of Physical Optics phenomenon Polarization and identify
these phenomenon in natural processes
CO2: G@Gain knowledge of applications of lasers and optical fibers in various fields .
CO3: Classify magnetic and dielectric materials and their Engineering
applications.
CO4: Understand basic quantum mechanics and free electron theories.

COS5: Obtain the concept of concept of holes and electrons in semiconductors.

SYLLABUS
UNIT-I: Wave Optics:
Interference: Introduction-Principle of Superposition — Coherent Sources — Interference
in thin films (reflection geometry) — Colors in thin films-Newton’s rings-Determination of
wave length nd refractive index.
Diffraction: C Introduction- Fresnel and Fraunhofer diffraction - Fraunhofer Diffraction
due to Single slit, Double slit, N —slits(Qualitative) - Diffraction Grating — Resolving Power
of Grating(Qualitative).
Polarizations: Introduction- Types of polarization-polarization by reflection, refraction
and Double refraction-Nicol’s prism —Half and Quarter wave plates.
UNIT-II: Lasers and Fiber Optics:
Lasers:: Introduction — Characteristics of laser — Spontaneous and Stimulated emissions
of radiation — Einstein’s coefficients — Population inversion — Lasing action - Pumping

Schemes — Ruby laser — He-Ne laser - Applications of lasers.
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Fiber optics: Introduction —Principle of optical fiber-Construction- - Acceptance Angle -
Numerical Aperture -Classification of optical fibers based on refractive index profile and
modes .

UNIT-III: Magnetic and Dielectric Materials:

Magnetic Materials: Introduction — Magnetic dipole moment — Magnetization — Magnetic
susceptibility and permeability — Origin of permanent magnetic moment — Bohr magneton
— Classification of magnetic materials: Dia, para ferro, anti ferro & ferri — Domain concept

of Ferromagnetism(Qualitative) - Hysteresis — soft and hard magnetic materials .

Dielectric Materials: Introduction - Dielectic polarization — Dielectric Polarizability,
Susceptibility and Dielectric constant-types of polarizations: Electronic and Ionic
(Quantitative), Orientational polarizations (qualitative) — Lorentz Internal field —
Claussius-Mossoti equation.

UNIT-IV: Quantum Mechanics,Free Electron Theory:

Quantum Mechanics: Dual nature of matter — Heisenberg’s Uncertainty Principle -
Significance and properties of wave function — Schrodinger’s time independent and
dependent wave equations— Particle in a one-dimensional infinite potential well.

Free Electron Theory: Classical free electron theory (Qualitative with discussion of
merits and demerits) — Quantum free electron theory— Equation for electrical conductivity
based on quantum free electron theory- Fermi-Dirac distribution- Density of
States(3D),Fermi energy.

UNIT-V: Band Theory of Solids and Semiconductors:

Band theory of Solids: Introduction- Bloch’s Theorem (Qualitative) - Kronig - Penney
model (Qualitative)- E vs K diagram - V vs K diagram - effective mass of electron —
Classification of crystalline solids—concept of hole.

Semiconductors::Introduction- Intrinsic semi conductors - density of charge carriers -
Electrical conductivity — Fermi level — extrinsic semiconductors - p-type & n-type -
Density of charge carriers - Dependence of Fermi energy on carrier concentration and
temperature — Drift and Diffusion currents — Einstein’s equation-Hall effect- Hall

coefficient - Applications of Hall effect.

Text Books

1. “A Text book of Engineering Physics” by M.N. Avadhanulu, P.G. Kshirsagar - S.
Chand Publications, 2019.

2. “Engineering Physics” by D.K. Bhattacharya and Poonam Tandon, Oxford press
(2015).
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3. “Engineering Physics” by R.K Gaur. and S.L Gupta., - Dhanpat Rai publishers,
2012.
Reference Books
1. Applied Physics by P.K. Palanisamy, Scitech publications (2014).
2. Engineering Physics by M. Arumugam, Anuradha Publication (2014).
3. Physics for Engineers by M.R. Srinivasan, New Age international publishers (2009).
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B.TECH II SEMESTER ESC

20AD2T03 COMPUTER ORGANIZATION

Course Objectives:

e The purpose of the course is to introduce principles of computer

organization and the basic architectural concepts.

e It provides an in depth understanding of basic organization, design,
programming of a simple digital computer, computer arithmetic,
instruction set design, micro programmed control unit, pipelining and

vector processing, memory organization and I/O systems.

Course Outcomes
By the end of the course the student will be able to
CO1: Demonstrate an understanding of the design of the functional units of
a digital computer system. Relate Postulates of Boolean algebra and
minimize combinational functions
CO2: Design and analyze combinational and sequential circuits
CO3: Implementation of computer arithmetic operations and to know the basic
computer instruction formats
CO4: Obtain how micro programmed control is used to interact with units of
components of CPU
COS5: Understanding of organization and architecture of input output and
memory

SYLLABUS
UNIT I:

Digital Components and Data Representation:

Data Representation: Data types, Complements, Fixed Point Representation, Floating
Point Representation, other Binary codes, Error Detection Codes

Digital Components: Digital Components, logic gates, Boolean Algebra, Map
Simplification

UNIT II:

Digital logic circuits: Combinatorial Circuits: Introduction, Combinatorial Circuit
Decoders, Multiplexers.

Sequential Circuits: Flip-Flops-SR Flip flop, D Flip flop, JK Flip flop, T Flip flop, Edge
Triggered File flop. Sequential Circuits: flip flop input equations, state table, state

diagram, Design example and procedure Registers, Shift Registers, Binary Counters
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UNIT III:
Computer Arithmetic: Addition and subtraction, multiplication Algorithms, Division
Algorithms, Floating — point Arithmetic operations. Decimal Arithmetic unit, Decimal
Arithmetic operations.
Basic Computer Organization and Design: Instruction codes, Computer Registers
Computer instructions, Timing and Control, Instruction cycle, Memory Reference
Instructions, Input — Output and Interrupt.
UNIT IV:
Micro programmed Control: Control memory, Address sequencing, micro program
example, design of control unit.
Central Processing Unit: General Register Organization, Instruction Formats,
Addressing modes, Data Transfer and Manipulation, Program Control.
UNIT V:
Memory Organization: Memory Hierarchy, Main Memory, Auxiliary memory,
Associate Memory, Cache Memory
Input-Output Organization: Input-Output Interface, Asynchronous data transfer,
Modes of Transfer, Priority Interrupt Direct memory Access
Text Books:

1. Computer System Architecture, 3rded., M.MorrisMano, PHI

Reference Books:

1. Digital Logic and Computer Organization, Rajaraman, Radhakrishnan, PHI,
2006
Computer Organization, Sthed., Hamacher, Vranesic and Zaky,TMH,2002
Computer Organization & Architecture: Designing for Performance, 7thed.,

William Stallings, PHI,
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B.TECH II SEMESTER ESC

20AM2T04 DATA STRUCTURES

Course Objectives:
o Introduce the fundamental concept of data structures and abstract data
types
e Emphasize the importance of data structures in developing and
implementing efficient algorithms
e Describe how arrays, records, linked structures, stacks, queues, trees,
and graphs are represented in memory and used by algorithms
Course Outcomes:
CO1: Understand the properties, interfaces, and behaviors of basic abstract data
types.
CO2: Understand and apply linked lists
CO3: Apply Stacks and Queue data structures.
CO4: Demonstrate different methods for traversing trees.

COS5: Demonstrate the application of Graphs

SYLLABUS

UNIT I

Data Structures - Definition, Classification of Data Structures, Operations on Data
Structures, Abstract Data Type (ADT), Preliminaries of algorithms. Time and Space
complexity.

Searching - Linear search, Binary search, Fibonacci search.

Sorting- Insertion sort, Selection sort, Exchange (Bubble sort, quick sort), distribution
(radix sort), merging (Merge sort) algorithms.

UNIT II

Linked List: Introduction, Single linked list, Representation of Linked list in memory,
Operations on Single Linked list-Insertion, Deletion, Search and Traversal, Reversing
Single Linked list, Applications on Single Linked list- Polynomial Expression
Representation, Addition and Multiplication, Sparse Matrix Representation using
Linked List, Advantages and Disadvantages of Single Linked list, Double Linked list-

Insertion, Deletion, Circular Linked list-Insertion, Deletion.
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UNIT III

Queues: Introduction to Queues, Representation of Queues-using Arrays and using
Linked list, Implementation of Queues-using Arrays and using Linked list,
Application of Queues- Circular Queues

Stacks: Introduction to Stacks, Array Representation of Stacks, Operations on
Stacks, Linked list Representation of Stacks, Operations on Linked Stack,

Applications- Infix to Postfix Conversion, Evaluating Postfix Expressions.

UNIT IV

Trees: Basic Terminology in Trees, Binary Trees-Properties, Representation of Binary
Trees sing Arrays and Linked lists. Binary Search Trees- Basic Concepts, BST
Operations: Insertion, Deletion, Tree Traversals, Applications-Expression Trees, Heap

Sort, Balanced Binary Trees- AVL Trees, Insertion, Deletion and Rotations.

UNIT V

Graphs: Basic Concepts, Representations of Graphs-Adjacency Matrix and using
Linked list, Graph Traversals (BFT & DFT), Applications- Minimum Spanning Tree
Using Prims &Kruskals Algorithm, Dijkstra’s shortest path, Transitive closure,

Warshall’s Algorithm.

Text Books:
1. Data Structures Using C. 2ndEdition. Reema Thareja, Oxford.

2. Data Structures and algorithm analysis in C, 2nded, Mark Allen Weiss.

Reference Books:
1 Fundamentals of Data Structures in C, 2nd Edition, Horowitz, Sahni,
Universities Press.
2. Data Structures: A PseudoCode Approach, 2/e, Richard F.Gilberg, Behrouz A.
Forouzon, Cengage.

3. Data Structures with C, Seymour Lipschutz TMH
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B.TECH II SEMESTER ESC

20AM2T0S PYTHON PROGRAMMING

Course Objectives:
» Identify/characterize /define a problem
» Design a program to solve the problem
+ Create executable code
* Read most Python code
Course Outcomes:
CO1: Understand the fundamentals of Python programming language.
CO2: Understand Data Structures
CO3: Understand the use of functions in Python
CO4: Understand the Object-Oriented Programming concepts of Python

COS3: Apply regular expressions for different situations.

SYLLABUS

UNIT -I:

Introduction: History of Python, Need of Python Programming, Applications of Python
Programming Variables, Assignment, Keywords, Input-Output, Indentation.

Types, Operators, and Expressions: Types — Integers, Strings, Booleans; Operators-
Arithmetic Operators, Comparison (Relational) Operators, Assignment Operators,
Logical Operators, Bitwise Operators, Membership Operators, Identity Operators,
Expressions and order of evaluations Control Flow- if, if-elif-else, for, while break,

continue, pass

UNIT - II:
Data Structures Lists — Operations, Slicing, Methods; Tuples, Sets, Dictionaries,

Sequences. Comprehensions.

UNIT - III:

Functions — Defining Functions, Calling Functions, Passing Arguments, Keyword
Arguments, Default Arguments, Variable-length arguments, Anonymous Functions,
Fruitful Functions (Function Returning Values), Scope of the Variables in a Function-
Global and Local Variables. Modules: Creating modules, import statements, from. The
import statement, name spacing, Python packages, Introduction to PIP, Installing

Packages via PIP, Using Python Packages
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UNIT - IV:

Object-Oriented Programming OOP in Python: Classes, ‘self-variable’, Methods,
Constructor Method, Inheritance, Overriding Methods, Data hiding, Error, and
Exceptions: Difference between an error and Exception, Handling Exception, try

except for block, Raising Exceptions, User Defined Exceptions

UNIT - V:

Regular expressions: Power of pattern matching and searching using regex in python,
Meta characters and Sequences used in Patterns, Password, email, URL validation
using regular expression, Pattern finding programs using regular expression.

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. Reema Thareja, “Python Programming using Problem Solving Approach”, ISBN-
13:978-0-19- 948017-3, Oxford University Press, 2017.

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.
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L TP C

B.TECH II SEMESTER BSC 00 3 1.5

20AM2L06 APPLIED PHYSICS LAB

Pre-requisite: Fundamental understanding of usage of an instrument with
proper care.
Course Objective: Objective of the course is to impart
e Training Engineering graduates to handle instruments and their usage
methods to improve the accuracy of measurements.
At the end of the course, student will be able to
CO1l: Outcomes: The student is exposed to different methods of chemical
analysis and use of some commonly employed instruments. They
thus acquire some experimental skills.
CO2: Implement the basic principles of Mechanics to measure different
physical parameters.
CO3: Enhance the knowledge of Usage of electronic devices in various
applications
SYLLABUS
1. Newton’s rings —Determination of radius of curvature of Plano Convex
Lens.
2. Determination of wavelength of spectral lines -Diffraction Grating
3. Determination of thickness of a spacer using wedge film and parallel
interference fringes.
4. Determination of wavelength of laser source using diffraction grating
5. Determination of Numerical Aperture and bending loss of a given Optical
Fiber.
6. Determination of dispersive power of prism.
7. Determination of Rigidity modulus of a material- Torsional Pendulum.
8. Determination of Acceleration due to Gravity and Radius of Gyration-
Compound Pendulum.
9. Determination of Young’s modulus by method of single cantilever
oscillations

10. Verification of laws of vibrations in stretched strings — Sonometer.
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11. Estimation of Planck’s Constant using Photo electric Effect

12. Study of I /V Characteristics of Semiconductor diode.

13.1/V characteristics of Zener diode.

14. Magnetic field along the axis of a current carrying coil — Stewart and
Gee’s apparatus

15. Energy Band gap of a Semiconductor using p - n junction diode

Reference Books

1. A Text book of Practical Physics, Balasubramanian S, Srinivasan M.N, S

Chand Publishers, 2017.
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B.TECH II SEMESTER ESC

20AM2L07 DATA STRUCTURES LAB

Course Objectives:
The objective of this lab is to
e Demonstrate the different data structures implementation.
Course Outcomes:
e Use basic data structures such as arrays and linked list.
e Programsto demonstrate fundamental algorithmic problems
including Tree Traversals, Graph traversals, and shortest paths.

e Use various searching and sorting algorithms.

List of Experiments:
Exercise -1 (Searching)
a)Write C program that use both recursive and non-recursive functions to
perform Linear search for a Key value in a given list.
b)Write C program that use both recursive and non-recursive functions to
perform Binary search for a Key value in a given list.
Exercise -2 (Sorting-I)
a) Write C program that implement Bubble sort, to sort a given list of integers in
ascending order.
b) Write C program that implement Quick sort, to sort a given list of integers in
ascending order.
C) Write C program that implement Insertion sort, to sort a given list of integers
in ascending order.
Exercise -3 (Sorting-II)
a) Write C program that implement radix sort, to sort a given list of integers in
ascending order
b) Write C program that implement merge sort, to sort a given list of integers in
ascending order
Exercise -4 (Singly Linked List)
a) Write a C program that uses functions to create a singly linked list
b) Write a C program that uses functions to perform insertion operation on a

singly linked list

B.Tech in Artificial Intelligence & Machine Learning
Page 43 of 90



="~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2021-22)
=" (An Autonomous Institution)

C) Write a C program that uses functions to perform deletion operation on a
singly linked list
d) Write a C program to reverse elements of a single linked List.
Exercise -5 (Queue)
a) Write C program that implement Queue (its operations) using arrays.
b) Write C program that implement Queue (its operations) using linked lists
Exercise -6 (Stack)
a) Write C program that implement stack (its operations) using arrays
b) Write C program that implement stack (its operations) using Linked list
C) Write C program for implementing infix to postfix conversion
d) Write a C program that uses Stack operations to evaluate postfix expression
Exercise -7 (Binary Tree)
Write a recursive C program for traversing a binary tree in preorder, in-
order and post-order.
Exercise -8 (Binary Search Tree)
a) Write a C program to Create a BST
b) Write a C program to insert a node into a BST.
C) Write a C program to delete a node from a BST.
Exercise-9

Write a program for implementing Heap Sort.
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L TP C
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B.TECH II SEMESTER ESC

20AM2L08 PYTHON PROGRAMMING LAB

Course Objectives:
The objective of this lab is to
e To elucidate problem solving through python programming language.
e To introduce function-oriented programming paradigm through
python.
e To train in development of solutions using modular concepts.
e To teach practical Python solution patterns

Course Outcomes

CO1: Develop fundamental programs in python programming language.

CO2: Develop Python programs for numerical and text-based problems.

CO3: Develop Python programs on object-oriented programming and regular
expressions.

CO4: Develop python programs on data structures.

LIST OF EXPERIMENTS

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 program implementing various predefined function of Lists, Sets,

Tuples and Dictionaries.

Write a program covering various arguments for a function.

Write a program to implement various types of functions.

Write a program to implement recursion.

Write a program to implement command line arguments.

Write a program to create a class and its constructors.

A

Write a program to implement inheritance.
10.Write a program for exception handling.
11.Write a program to perform various linear algebra operations like finding

eigen values and vectors, determinant and trace for a matrix.
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12.Write a program to perform matrix operations like addition, subtraction,
multiplication of matrices using Numpy Module.

13.Write a program to use System, math etc., packages.

14.Write a Python program to find the occurrence and position of the
substrings within a string.

15.Write a Python program to replace all occurrences of space, comma, or
dot with a colon.

16.Write a Python program to match a string that contains only upper and

lowercase letters, numbers, and underscores.
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B.TECH III SEMESTER L T P C

3 0 0 3

BSC

20AM3TO01 NUMERICAL METHODS & VECTOR CALCULUS

Course Objectives:
e Understand the basic numerical methods to solve simultaneous linear
equations.
e Knowledge of numerical methods to solve ordinary differential equations.

e The types of integration over the lines, surfaces & volumes.

Course Outcomes:
By the end of the course students shall be able to

CO1: Determine the solution of transcendental equations by different numerical
methods

CO2: Provide the interpolation techniques which analyze the data of an unknown
function.

CO3: Illustrate the numerical methods to determine solutions for a class of
ordinary differential equations involving irregularly shaped boundaries.

CO4: Evaluate areas and volumes using double & triple integrals.

COS5: Apply the concepts of calculus to scalar and vector fields and establish the

relation between line, surface and volume integrals.

SYLLABUS

UNIT-I: Numerical Solution of Equations:

Solution of Algebraic and transcendental equations: Bisection method, Method of
false position and Newton-Raphson method. Iterative methods of solution of linear
simultaneous equations: Jacobi’s and Gauss-Seidel iteration methods.

UNIT-II: Interpolation:

Forward and backward, relation between these operators, Differences of a
polynomial, Interpolation with unequal intervals: Lagrange’s interpolation formula,
Newton’s forward & backward interpolation formulae & problems

UNIT-III: Numerical Integration & Numerical Solutions of ordinary
differential equations with initial conditions:

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.
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UNIT-IV: Multiple Integrals:
Double integrals in Cartesian & polar coordinates, Change of order of integration,
Triple integrals, Change of variables (Cartesian to Polar, Rectangular coordinates to
Cylindrical & Rectangular coordinates to Spherical polar coordinate systems).
Applications: Area enclosed by plane curves, Volume of solids.
UNIT-V: Vector Differentiation & Vector Integration:
Introduction, Scalar and Vector point functions, Del applied to scalar point
functions- Gradient, directional derivatives, Del applied to vector point functions-
Div& Curl, physical interpretation of div & curl, Del applied twice to point functions,
Del applied to products of point functions (Identities without proofs).
Line integral, Green’s theorem in the plane (without proof), Surface integrals,
Stoke’s theorem (without proof), Volume integral, Gauss Divergence theorem
(without proof)
TEXT BOOKS:
1. B. S. GREWAL, Higher Engineering Mathematics, Khanna Publishers, 43
Edition, 2014
2. B.V.RAMANA, Higher Engineering Mathematics, Tata MC Graw Hill, 1st
Edition, 2007

REFERENCE:
1. ERWINKREYSZIG, Advanced Engineering Mathematics, John Wiley &

Sons, 10™ Edition, 2015
2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering

Mathematics, Lakshmi Publications, 9th Edition, 2014.
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3 0 O 3

20AM3T02 OBJECT ORIENTED PROGRAMMING THROUGH JAVA
Course Objectives:

e To learn the fundamentals of object-oriented programming.
e To implement object-oriented concepts using Java.
e To understand how to design object-oriented applications using Java.
Course Outcomes:
At the end of the course, student will be able to
CO1: Understand the concepts of Object-Oriented Programming and Java
Programming constructs.
CO2: Demonstrate the concepts — Strings, Inheritance and Interfaces.
CO3: Build efficient and error-free codes using exception handling and
demonstrate multi-threading
CO4: Design GUI applications using Event Handling and Abstract Window Toolkit.
COS5: Develop real-time applications using Applets and Swings.

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.
Control Statements: Introduction, if statement, Nested if statement, if-else
statements, Ternary Operator, Switch Statement, Iteration Statements: while
statement, do-while Loop, for Loop, Nested for Loop, For—Each for Loop, Break
Statement, Continue Statement.
Classes and objects: class declaration, creating objects, methods, method
overloading, constructors and constructor overloading, garbage collector.
UNIT - II:
Basic Input-Output Operations. String, String Buffer and String Tokenizer classes.
Inheritance: types of inheritance, super keyword, final keyword, overriding and
abstract class.
Interfaces: Introduction, Declaration of Interface, Implementation of Interface,
Multiple Interfaces, Nested Interfaces, Inheritance of Interfaces, Default Methods in
Interfaces, Static Methods in Interface, importance of static keyword, this keyword,

arrays, command line arguments, nested classes
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UNIT - III:

Packages and Java Library: creating and using packages, importance of
CLASSPATH and java. Lang package.

Exception handling: importance of try, catch, throw, throws and finally block,
user- defined exceptions, Assertions.

Multithreading: Introduction, thread life cycle, creation of threads, thread
priorities, thread synchronization, communication between threads. File Handling:
Reading data from files and writing data to files, random access file.

UNIT - IV:

Event Handling: Events, Event sources, Event classes, Event Listeners, Event
Delegation model, handling mouse and key board events, Adapter classes, inner
classes.

AWT: Class hierarchy, user- interface components- labels, button, canvas,
scrollbars, text components, checkbox, checkbox groups, choices, list panes-scroll
pane, dialogs, menu bar, graphics, layout manager- layout manager types- boarder,
grid, flow, card and grid bag.

UNIT - V:

Applets: Concepts of Applets, differences between applets and applications, life
cycle of an applet, types of applets, creating applets, passing parameter stoapplets.
Swings: Introduction, limitations of AWT, MVC architecture, components,
containers, exploring swing— JApplet, JFrame and J Component, I consand Labels,
text fields, buttons-The J Button class, Check boxes, Radio Buttons, Combo boxes,

Tabbed panes, Scroll panes, Trees and Tables

TEXTBOOKS:

1. Herbert Schildt —Java The Complete Reference, 11th Edition, McGraw-Hill
Education.

2. E Balagurusamy —Programming with Java: A Primer, 4th Ed, Tata
McGraw Hill Education Pvt Ltd

REFERENCES:
1. Java Programming, K. Rajkumar. Pearson
2. Core Java, Black Book, R Nageswararao, Wiley, Dream Tech
3. Core Java for Beginners, Rashmi Kanta Das,vikas.
4. Object Oriented Programming Through java, P. Radha Krishna, Universities

Press.

S. Introduction to java programming, 7th edition by Y Daniel Liang, Pearson.
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20AM3T03 DATABASE MANAGEMENT SYSTEMS
Course Objectives:
o Understand the basic database concepts, applications, schema and various
models
e Familiarize with entity relation model for a data base and write queries using
SQL
e Emphasize the importance of normalization, transaction management and

concurrency control in databases.

Course Outcomes:
Upon successful completion of the course, the student will be able to:
CO1: Understand the concept of database, database models and familiarize with
Entity Relationship models.
CO2: Demonstrate the use of constraints, relational algebra operations.
CO3: Apply SQL queries to interact with database and understand the basics of
NOSQL.
CO4: Apply normalization in database design to eliminate anomalies
COS: Understand the basic concepts of transaction processing and concurrency
control.

SYLLABUS

UNIT - It

Database System Applications: A Historical Perspective, File Systems versus a
DBMS, the Data Model, Levels of Abstraction in a DBMS, Data Independence,
Structure of a DBMS.

Introduction to Database Design: Database Design and ER Diagrams, Entities,
Attributes, and Entity Sets, Relationships and Relationship Sets, Additional
Features of the ER Model, Conceptual Design with the ER Model.

UNIT - II:

Introduction to the Relational Model: Integrity constraint over relations,
enforcing integrity constraints, querying relational data, logical data base
design, introduction to views, destroying/altering tables and views.

Relational Algebra, Tuple relational Calculus, Domain relational calculus.

UNIT - III:
SQL: QUERIES, CONSTRAINTS, TRIGGERS: form of basic SQL query, UNION,
INTERSECT, and EXCEPT, Nested Queries, aggregation operators, NULL values,
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complex integrity constraints in SQL, triggers and active data bases.

NOSQL: Definition of NOSQL, History of NOSQL and Different NOSQL products,
Applications, features of NoSQL, Difference between SQL and NoSQL

UNIT - IV:

Schema Refinement (Normalization): Introduction to Schema Refinement,
Functional Dependencies Reasoning about FDs, Normal Forms, Properties of
decomposition, Normalization, Schema refinement in database design, Other kinds
of dependencies

UNIT - V:

Transaction Management and Concurrency Control: Properties of transactions,
Transactions and Schedules, Concurrent execution of transactions, Lock-based
concurrency control, deadlocks, Performance of locking.

Concurrency Control: 2PL, Serializability, recoverability, Introduction to lock

management, dealing with deadlocks.

TEXT BOOKS:

1. Raghu rama Krishnan, Johannes Gehrke, “Data base Management Systems”,
3rd Edition, TATA McGraw Hill.
2. "Professional NOSQL” by Shashan k Tiwari, 2011, WROX Press

REFERENCES:

1. Peter Rob & Carlos Coronel, “Data base Systems design, Implementation, and
Management”, 7th Edition, Pearson Education, 2000.

2. Silberschatz, Korth, “Data base System Concepts”, 6th Edition, McGraw Hill,
2010.

3. Elmasri Navathe, “Fundamentals of Database Systems”, 5th Edition, Pearson
Education, 2007.

4. C.J.Date, “Introduction to Database Systems”, 7th Edition, Pearson

Education,2002
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B. TECH III SEMESTER 3 00 3

20AM3T04 INTRODUCTION TO ARTIFICIAL INTELLIGENCE

Course Objective:

e To have a basic proficiency in a traditional Al language including an ability to
write simple to intermediate programs and an ability to understand code
written in that language

e To have an understanding of the basic issues of knowledge representation
and blind and heuristic search, as well as an understanding of other topics
such as minimax, resolution, etc. that play an important role in Al programs

e To have a basic understanding of some of the more advanced topics of Al
such as learning, natural language processing, agents and robotics, expert

systems, and planning

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

CO1: Outline problems that are amenable to solution by Al methods, and which Al
methods may be suited to solving a given problem

CO2: Apply the language/framework of different Al methods for a given problem.

CO3: Implement basic Al algorithms- standard search algorithms or dynamic
programming

CO4: Design and carry out an empirical evaluation of different algorithms on

problem formalization, and state the conclusions that the evaluation supports

SYLLABUS

Unit-I:

Introduction, history, intelligent systems, foundations of Al, applications, tic-tac-toe
game playing, development of Al languages, current trends.

Unit-II:

Problem solving: state-space search and control strategies: Introduction, general
problem solving, characteristics of problem, exhaustive searches, heuristic search
techniques, iterative deepening A*, constraint satisfaction.

Problem reduction and game playing: Introduction, problem reduction, game
playing, alpha beta pruning, two-player perfect information games

Unit-III:

Logic concepts: Introduction, propositional calculus, proportional logic, natural
deduction system, axiomatic system, semantic tableau system in proportional logic,

resolution refutation in proportional logic, predicate logic.
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Unit-IV:

Knowledge representation: Introduction, approaches to knowledge representation,
knowledge representation using semantic network, extended semantic networks for
KR, knowledge representation using frames. Advanced knowledge representation
techniques: Introduction, conceptual dependency theory, script structure, CYC
theory, case grammars, semantic web.

Unit-V:

Expert system and applications: Introduction phases in building expert systems,
expert system versus traditional systems

Uncertainty measure: probability theory: Introduction, probability theory,
Bayesian belief networks, certainty factor theory, dempster-shafer theory .Fuzzy
sets and fuzzy logic: Introduction, fuzzy sets, fuzzy set operations, types of
membership functions, multi valued logic, fuzzy logic, linguistic variables and

hedges, fuzzy propositions, inference rules for fuzzy propositions, fuzzy systems.

TEXT BOOKS:

1. Artificial Intelligence- Saroj Kaushik, CENGAGE Learning
2. Artificial intelligence, A modern Approach , 2nded, Stuart Russel, Peter
Norvig, PEA

REFERENCES:

1. Artificial Intelligence- Deepak Khemani, TMH, 2013
2. Introduction to Artificial Intelligence, Patterson, PHI.
3. Atificial intelligence, structures and Strategies for Complex problem solving, -

George F Lugar, Sthed, PEA.

E-RESOURCES:
1. https://nptel.ac.in

2. http://aima.cs.berkeley.edu/
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B. TECH III SEMESTER L T P C
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20AM3TO0S OPERATING SYSTEMS

Course Objectives:
e Understand the importance of Operating System and its services.
e To impart the concepts of process, memory and file management techniques.

e To familiarize with the deadlock handling techniques.

Course Outcomes:

CO1: Understand the importance, functions and structures of operating
systems

CO2: Analyze and compare the performance of various CPU scheduling
algorithms.

CO03: Develop software or hardware-based solutions for process
synchronization.

CO4: Apply deadlock handling techniques to avoid deadlocks.

CO5: Compare various Memory Management Schemes and analyze various disk

Scheduling Algorithms.

SYLLABUS
UNIT-I:
Introduction: Defining operating system, operating system structures, operating
systems operations, User and Operating-System Interface, Operating-system
services, System calls: Types of system calls, operating system debugging, System
Boot.
Study of Linux System: Components of LINUX, Inter process Communication
UNIT-II:
Process Management: Process Concept, Process state, Process control block (PCB),
Process scheduling, Scheduling queues, Schedulers, Operations on Processes,
Process creation, Process Termination, Process, Inter process communication.
Multithreaded Programming: Multi threading models, Scheduling: Basic Concepts,
Scheduling algorithms
UNIT-III:
Synchronization: The critical section problem, Peterson’s solution,
Synchronization hardware, Semaphores, Classic problems of synchronization,
Monitors.
File System Interface: File attributes, File operations, Access methods, Directory
and Disk structures

UNIT-IV:
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Deadlocks: Deadlock characterization, Methods for handling deadlocks: deadlock-
Prevention - Mutual Exclusion, Hold and wait, No preemption, Circular wait,
Avoidance-Safe state, Resource allocation, Bankers’s Algorithm, Safety Algorithm,
Detection-Single instance of each resource type, several instances of a resource
type, Detection algorithm usage, recovery from Deadlock
UNIT-V:
Memory Management Strategies: Swapping, Contiguous memory allocation,
Paging, Segmentation
Virtual-Memory Management: Demand paging, Page replacement Algorithms,
Thrashing.
Mass-storage structure: Magnetic disk, Disk Scheduling.
TEXT BOOKS:

1. Abraham Silberschatz, Peter B, Galvin, Greg Gagne, Operating System, John

Wiley, 9th edition. (Unit-1,2,3,4,5)
2. Stallings, Operating Systems - Internal and Design Principles, Pearson

education, 6t edition —2005. (Unit-5).

REFERENCES:
1. D. M. Dhamdhere, Operating systems- A Concept based Approach, TMH, 2nd
edition.
2. Andrew S Tanenbaum, Modern Operating Systems, PHI, 4th edition.
3. Charles Crowley, Operating Systems: A Design-Oriented Approach, Tata Mc
Graw HillEducation, 1996.

B.Tech in Artificial Intelligence & Machine Learning
Page 56 of 90



v DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
===~ (An Autonomous Institution)

B. TECH III SEMESTER L T PC
PCC O O 3 1.5
20AM3L06 OBJECT ORIENTED PROGRAMMING THROUGH JAVA LAB

Course Objectives:
e Understand fundamentals of Object-Oriented Programming in java including
defining classes, invoking methods using class libraries etc.,
e Demonstrate an understanding of graphical user interfaces, multi-threaded

programming and event driven programming.

Course Outcomes: At the end of the course, the students will be able to:
CO1: Implement java applications using OOP principles and proper program
structuring.
CO2: Develop java programs using packages, inheritance and interfaces
CO3: Implement error and exception handling techniques

CO04: Design event driven GUI and real-time web related applications.

SYLLABUS

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 String Buffer to delete, remove character.

Exercise - 3 (Class, Objects)
Implement java programs using the concept of
a) Class mechanism. Create a class, methods and invoke them inside main
method.

b) Constructor. ¢) Construct or over loading. d) Method overloading

Exercise -4 (Inheritance) Implement java programs using the concept of
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a) Single Inheritance b) Multilevel Inheritance c) Abstract class

Exercise - 5 (Inheritance - Continued) Implement java programs using the
concept of

a) “super” keyword. b) Interfaces

Exercise — 6 (Runtime Polymorphism)

a) Write a JAVA program that implements Runtime polymorphism
Exercise — 7 (Exception)
Implement the programs by using the concepts of

a) Exception handling mechanism b) Multiple catch clauses

c¢) Finally d) Creating user defined exceptions
Exercise — 8 (Threads)

a) Write a JAVA program that creates threads by extending Thread class. First
thread displays “Good Morning” every 1 sec, the second thread displays
“Hello” every 2 seconds and the third display “Welcome” every 3 seconds,
(Repeat the same by implementing Runnable)

b) Write a program illustrating is Alive and join()

c) Write a Program illustrating Daemon Threads.

Exercise — 9 (Packages)
a) Create a user defined package and demonstrate different ways of importing

packages

Exercise - 10 (Applet)
a) Write a JAVA program to paint like paint brush in applet.
d) Write a JAVA program to create different shapes and fill colors using Applet.

Exercise -11 (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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B. TECH III SEMESTER L TP C
0O 0 315
20AM3LO07 DATABASE MANAGEMENT SYSTEMS LAB

Course Objectives:

e Populate and query a database using SQL-DDL/DML ‘commands.

e Understand various advanced query executions such as relational
constraints, joins, set operations, aggregate functions, trigger, views and
embedded SQL.

e Develop solutions using PL/SQL for database applications using procedures,
cursors and triggers.

Course Outcomes:

CO1: Design database schema for a given application and apply normalization.

CO2: Acquire skills in using SQL commands for data definition and data

manipulation.

CO3: Develop solutions for database applications using procedures, cursors and

triggers

CO04: Develop solutions using PL/SQL procedures.

LIST OF EXPERIMENTS

Introduction to SQL: DDL, DML, DCL,TCL.
Queries for Creating Tables with Constraints, Views.
Example SQL Queries using select.

Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN).

a s L=

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 Rosen Zweig, Elena Silvestrova,
Pearson.

2. ORACLE database log PL/SQL programming SCOTT URMAN, TMH.
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3. SQL and PL/SQL for ORACLE10g, Black Book, Dr.P.S Deshpande.
4. Data Base Management System, Oracle SQL and PL/SQL, Pranab Kumar
Das Gupta, P Radha Krishna, PHI
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L T P C
B.TECH III SEMESTER PCC

- - 3 1.5

20AM3L08 UNIX AND SHELL PROGRAMMING LAB

Pre-Requisite:

Familiarity with the Unix/Linux command line and running simple commands

Course Objective:
Upon successful completion of this Lab the student will be able to

e Demonstrate how to use the following Bourne Shell commands: cat, grep, ls,
more, ps, chmod, finger, ftp, etc.

e Use the following Bourne Shell constructs: test, if then, if then else, if then
elif, for, while, until, and case.

e Learn tracing mechanisms (for debugging), user variables, Bourne Shell
variables, read-only variables, positional parameters, reading input to a
Bourne Shell script, command substitution, comments, and exporting
variables. In addition, test on numeric values, test on file type, and test on
character strings are covered.

e Copy, move, and delete files and directories

e Write moderately complex Shell scripts.

o Make a Shell script executable.

o Create a ".profile" script to customize the user environment.

e Use advanced features of File Transfer Protocol (FTP)

e Compile source code into object and executable modules.

e Execute programs written in ¢ under UNIX environment.

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

CO1: Understand and usage of vi editor, file operations commands

CO2: Apply UNIX commands for File handling mechanism and illustrate the
changing of File permissions and ownership

CO3: Analyze a given problem and apply requisite facets of Shell programming
in order to devise a shell script to solve the problem

CO4: Develop various tasks by using Shell Scripting

COS: Able to understand the various UNIX Commands

LIST OF EXPERIMENTS
Exercisel:
a) Log in to the system
b) Use Vi editor to create a file called myfile.txt which contains some text.
c) Correct typing errors during creation
d) Save the file
e) Logout of the file.
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Exercise2:

a) Log into the system

b) Open the file created in session 1

c¢) Add some text

d) Change some text

e) Delete some text

f) Save the changes

g) Logout of the system

Exercise 3:

a) loginto the system

b) Use the cat command to create a file containing the following data. Call it
mutable use tabs to separate the fields
1425 Ravi 15.65
4320 Ramu 26.27
6830 Sita 36.15
1450 Raju 21.86

c) Use the cat command to display the file, my table

d) Use the vi command to correct any errors in the file, my table

e) Use the sort command to sort the file my table according to the first field.
Call the sorted file my table (same name)

f) Print the file my table

g) Use the cut & paste commands to swap fields 2 and 3 my table. Call it my
table (same name)

h) Print the new file, my table

i) Logout of the system

Exercise4:

a) Log in the system

b) Use the appropriate commands to determine ur login shell

c) Use the /etc/passwd file to verify the result of step b.

d) Uses the who command redirect the result to a file called myfilel.Use the
more command to see the contents of myfilel.

e) Use the date and who commands in sequence ?(in one line) such that the
output of date will display on the screen and the output of who will be
redirected to a file called my file2.Use the more command to check the
contents of myfile2.

f) Write a sed command that deletes the first character in each line in a file

g) Write a sed command that deletes the character before the last character in

each line in a file.
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h) Write a sed command that swaps the files and second words in each line in a

file.
Exercise5:

a) pipe ur /etc/passwd file to awk and print out the home directory of each
user.

b) Develop an interactive grep script that asks for a word and a file name and
then tells how many lines contain that word

c) Repeat

d) Part using awk

Exercise6:
a) Write A shell script that takes a command -line argument and reports on
whether it is directory, a file, or something else
b) Write a shell script that accepts one or more file name as a arguments and
converts all of them to uppercase, provided they exist in the current directory
c) Write a shell script that determines the period for which a specified user is

working on the system

Exercise 7:
a) Write a shell script that accepts a file name starting and ending line numbers
as arguments and displays all the lines between the given line numbers
b) Write a shell script that deletes all lines containing a specified word I one or

more files supplied as arguments to it

Exercise8:
a) Write a shell script that computes the gross salary of a employee according to
the following rules:
i) If basic salary is <1500 then HRA=10% of the basic and DA =90% of
the basic
ii) If basic salary is >=1500 then HRA=Rs500 and DA =98% of the
basic
The basic salary is entered interactively through the key board
b) Write a shell script that accepts two integers as its arguments and computes

the value of first number raised to the power of the second number

Exercise9:

a) Write an interactive file handling shell program. Let it offer the user the
choice of copying, removing, renaming or linking files. Once the use has
made a choice, have the program ask the user for necessary information,
such as the file name, new name and so on.

b) Write a shell script that takes a login name as command -line argument and
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reports when that person logs in

c) Write a shell script which receives two files names as arguments. It should
check whether the two file contents are same or not. If they are same then
second file should be deleted

ExerciselO:

a) Write a shell script that displays a list of all files in the current directory to
which the user has read write and execute permissions

b) Develop an interactive script that asks for a word and file name and then
tells how many times that word occurred in the file.

c) Write a shell script to perform the following string operations:
i) To extract a sub string from a given string

ii) To find the length of a given string

Exercisell:
a) Write a C program that takes one or more file or directory names as
command line input and reports the following information on the file:
i) file type ii) number of links iii) read, write and execute permissions

iv) time of last access (Note: use /fstat system calls)

Exercisel2:
a) Write C program that simulate the following UNIX commands:
i) mv ii) cp
Exercisel3:

a) Write a C program that simulates 1s command

(Use system calls /directory API)

TEXT BOOKS:
1. The Unix programming Environment by Brain W. Kernighan & Rob Pike,
Pearson.
2. Introduction to Unix Shell Programming by M. G. Venkateshmurthy,

Pearson.

REFERENCE BOOKS:
1. Unix and shell programming by B.M. Harwani, OXFORD university press.
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L TPC
B. TECH III SEMESTER SC

0O 0 4 2

20AM3S09 DATA ANALYSIS AND VISUALIZATION WITH PYTHON
(Skill Oriented Course)

Pre-Requisite: Python Programming
Course Objectives:

e To acquire programming skills in Python package NumPy and perform
mathematical and statistical operations.

e To understand the fundamentals of the Pandas library in Python and how it
is used to handle data and also develop basic skills in data analysis and
visualization

Course Outcomes:
By the end of this lab the student is able to
CO1: Understand the workings of various numerical techniques, different
descriptive measures of Statistics, correlation and regression to solve the
engineering problems.
CO2: Understand how to apply some linear algebra operations to n-dimensional
arrays.
CO3: Use Pandas to create and manipulate data structures like Series and Data
Frames

CO4: Work with visualization of data frames

LIST OF EXPERIMENTS

1. NumPy Basics (np.array, np.arrange, np.linespace, np.zeros, np.ones,

np.random.random, np.empty)

2. Arrays (array.shape, len(array), array.ndim, array.dtype, array.astype(type),
type(array))

3. Array  Manipulation (np.append, np.insert, np.resize, np.delete,
np.concatenate, np.vstack, np.hstack)

4. Mathematical Operations( np.add, np.substract, np.divide, np.multiply,
np.sqrt, np.sin, np.cos, np.log, np.dot, np.roots) , Statistical Operations(
np.mean, np.median, np.std, array.corrcoef( ) )

S. NumPy Linear Algebra Operations(norm,eigen values and vectors,

determinant of a matrix, sum of diagonal elements, inner product, matrix
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decomposition etc..)

6. Pandas DataFrames: Consider Sample Python dictionary data and list labels:
exam_data = {name': [Anastasia’, 'Dima', 'Katherine', 'James', 'Emily’,
'Michael', 'Matthew', 'Laura’, 'Kevin', 'Jonas'], 'score': [12.5, 9, 16.5, np.nan,
9, 20, 14.5, np.nan, 8, 19], 'attempts" [1, 3, 2, 3, 2, 3, 1, 1, 2, 1], 'qualify":
['yes', 'no', 'yes', 'no', 'no', 'yes', 'yes', 'no', 'no’, 'yes'|} labels = ['a’, 'b', 'c', 'd’, 'e’,
f,0g, b, )

a. Write a Pandas program to create and display a DataFrame from a
specified dictionary

data which has the index labels.

b. Write a Pandas program to change the name 'James' to 'Suresh' in name

column of the
DataFrame.
c. Write a Pandas program to insert a new column in existing DataFrame.
d. Write a Pandas program to get list from DataFrame column headers.
e. Write a Pandas program to get list from DataFrame column headers.
7. Pandas Index:

a. Write a Pandas program to display the default index and set a column as

an Index in a given dataframe.

b. Write a Pandas program to create an index labels by using 64-bit integers,

using floating-point numbers in a given dataframe.
8. Pandas Joining and merging DataFrame:

a. Write a Pandas program to join the two given dataframes along rows and

assign all data.

b. Write a Pandas program to append a list of dictionaries or series to a

existing
DataFrame and display the combined data.

c. Write a Pandas program to join the two dataframes with matching records

from both
sides where available.
9. Excel:
a. Write a Pandas program to import excel data into a Pandas dataframe.

b. Write a Pandas program to find the sum, mean, max, min value of a
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column of file.

10.Pandas Library: Visualization: Write a program which use pandas inbuilt

visualization to plot following graphs:

i. Bar plots ii. Histograms iii. Line plots iv. Scatter plots
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B.TECH III SEMESTER L TPOC
MC 2 - - -
20AD3M10 CONSTITUTION OF INDIA
COURSE OBJECTIVES:

e To Enable the student to understand the importance of constitution

e To understand the structure of executive, legislature and judiciary

e To understand philosophy of fundamental rights and duties

e 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.

e To understand the central and state relation financial and administrative

COURSE OUTCOMES:

At the end of the course, the student will be able to have a clear knowledge on the
following:

CO1: Understand historical background of the constitution making, importance for
building a democratic India, features and principles of Indian Constitution.

CO2: Understand the functioning of three wings of the government ie., executive,
legislative and judiciary.

CO3: Understand the roles and powers of State Government and its Administration
and value of the fundamental rights and duties for becoming good citizen of
India.

CO4: Understand and analyze the decentralization of power between Union, State
and Local self-Government and local administration.

COS5: Apply the knowledge in strengthening of the constitutional institutions like
CAG, Election Commission, UPSC, Welfare commissions for sustaining
democracy.

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;
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UNIT III

State Government and its Administration Governor, Role and Position, CM and
Council of ministers, State Secretariat: Organisation, Structure and Functions

UNIT IV

Local Administration, District’s Administration Head, Role and Importance,
Municipalities, Mayor and role of Elected Representative, CEO of Municipal
Corporation Pachayati Raj: 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:
1. Durga Das Basu, Introduction to the Constitution of India, Prentice Hall of
India Pvt. Ltd.
Subash Kashyap, Indian Constitution, National Book Trust
J.A. Siwach, Dynamics of Indian Government &Politics

D.C. Gupta, Indian Government and Politics

a & b

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.. NewDelhi

9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges

to Civil Rights Guarantees in India, Oxford University Press2012

E-sources:

1. nptel.ac.in/courses/109104074/8
nptel.ac.in/courses/ 109104045/
nptel.ac.in/courses/ 101104065/

www.hss.iitb.ac.in/en/lecture-details

A S

www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-

constitution
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B. TECH IV SEMESTER BSC L T PC
3 0 O 3

20AM4TO01 PROBABILITY AND STATISTICS

Course Objectives:
e Computation of expectation and variance for probability distributions of a
random variable
e Description of sampling, distribution of means, proportions &variances

o Knowledge of different distributions to test statistical hypothesis.

Course Outcomes:

By the end of the course students will be able to

CO1: Understand random variables and discrete probability distributions

CO2: Determine probabilities based on practical situations using the normal
distributions.

CO3: Apply different distributions to compute confidence intervals.

CO4: Test the hypothesis concerning means and proportions.

COS: Understand the concept of least square estimation linear regression

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)-
Central limit theorem- t-distribution- Sampling distribution of means (s unknown)-
Sampling, distribution of variances, 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.
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UNIT-V: Regression Analysis:
The method of Lease squares, Curvilinear Regression, Multiple regression,

Correlation.

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.

REFERENCES:
1. Shron L. Myers, Keying Ye, Ronald E Walpole, Probability and Statistics
Engineers and the Scientists, 8th Edition, Pearson2007.
2. William Menden Hall, Robert J. Bever and Barbara Bever, Introduction to

probability and statistics, Cengage learning, 2009.
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L T POC
B. TECH IV SEMESTER ESC

3 0 O 3
20AM4TO02 DISCRETE MATHEMATICAL STRUCTURES

Course Objectives:
e The validity or the strength of any particular argument or reasoning
e Knowledge of the theory of relations and functions

e Knowledge of types of graphs to apply in real life problems.

Course Outcomes:

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

CO1: Apply mathematical logic to design new programming languages.

CO2: Illustratethepropertiesofsetsandfunctionstodesignamodelingsoftware system.

CO03: Explain a structure of an algebra which is useful to understand the theory
of sequential machines, formal languages and coding theory.

CO4: Apply the techniques of recursion for representing the data in the analysis of
Algorithms

COS5: Provide the knowledge of graphs such as trees which is useful in

maintaining files and directories by Operating Systems

SYLLABUS

UNIT - I: Mathematical Logic:
Introduction, Statements and Notation, Connectives and Truth tables, Normal
forms, Theory of inference for Statement Calculus, The Predicate Calculus,

Inference theory of Predicate calculus.

UNIT - II: Set Theory & Functions:

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 & Number Theory:

Algebraic systems and examples, general properties, semigroup, monoid, groups
and subgroups. Properties of integers, Division algorithm, 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
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theorem (without proofs) and its applications.

UNIT - IV: Recurrence Relations:

Recurrence Relations: Recurrence relations, solving recurrence relations by
substitution, the method of characteristic roots, Solutions of Inhomogeneous
recurrence relations.

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 Coloring
and Covering, Chromatic Number, Spanning Trees, Algorithms for Spanning Trees

(Problems Only and Theorems without Proofs).

TEXTBOOKS:

1. Discrete Mathematics for Computer Scientists and Mathematicians, J. L.
Mott, A. Kandel, T.P. Baker, 2nd Edition, Prentice Hall of India.
2. Mathematical Foundation for Computer science, S. Santha, E.V. Prasad,

Cengage publications
REFERENCES:

1. Discrete Mathematics and its Applications with Combinatorics and Graph
Theory, K. H. Rosen, 7th Edition, Tata Mc Graw Hill.
2. Discrete Mathematical Structures, Bernand Kolman, Robert C. Busby,

Sharon Cutler Ross, PHI.
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L T PC
B. TECH IV SEMESTER PCC

3 0 O 3

20AM4TO03 DESIGN AND ANALYSIS OF ALGORITHMS

Pre-requisite: Data structures, Basic knowledge of programming and mathematics
Course Objectives:
e To provide an introduction to formalisms to understand, analyze and denote
time complexities of algorithms.
e To introduce the different algorithmic approaches for problem solving
through numerous example problems.
e To provide some theoretical grounding in terms of finding the lower bounds of

algorithms and the NP-completeness.

Course Outcomes:
At the end of the course, student will be able to
CO1: Describe asymptotic notation used for denoting performance of algorithms.
CO2: Analyze the performance of a given algorithm and denote its time complexity
using the asymptotic notation for recursive and non-recursive algorithms.
CO3: List and describe various algorithmic approaches.
CO4: Solve problems using divide and conquer, greedy, dynamic programming,
backtracking and branch and bound algorithmic approaches.

COS5: Apply graph search algorithms to real world problems.

SYLLABUS
UNIT-I:
Introduction: Algorithm Definition, Algorithm Specification, performance Analysis,
Randomized Algorithms.
Sets & Disjoint set union: introduction, union and find operations.
Basic Traversal & Search Techniques: Techniques for Graphs, connected
components and Spanning Trees, Bi-connected components and DFS.
UNIT-II:
Divide and Conquer: General Method, Defective chessboard, Binary Search, finding
the maximum and minimum, Merge sort, Quick sort.
The Greedy Method: The general Method, container loading, knapsack problem,
Job sequencing with deadlines, minimum-cost spanning Trees.
UNIT-III:
Dynamic Programming: The general method, multistage graphs, All pairs-shortest

paths, single-source shortest paths: general weights, optimal Binary search trees,

B.Tech in Artificial Intelligence & Machine Learning
Page 74 of 90



== DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)

———

=== (An Autonomous Institution)

0/1 knapsack, reliability Design, The traveling salesperson problem.
UNIT-IV:
Backtracking: The General Method, The 8-Queens problem, sum of subsets, Graph
coloring, Hamiltonian cycles, knapsack problem.
Branch and Bound: FIFO Branch-and-Bound, LC Branch-and-Bound, 0/1
Knapsack problem, Traveling salesperson problem.
UNIT-V:
NP-Hard and NP-Complete problems: Basic concepts, Cook’s Theorem. String
Matching: Introduction, String Matching-Meaning and Application, Nalve String
Matching Algorithm, Rabin-Karp Algorithm, Knuth-Morris-Pratt Automata, Tries,
Suffix Tree.
TEXT BOOKS:

1. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran, “Fundamentals of

Computer Algorithms”, 2nd Edition, Universities Press.

2. Harsh Bhasin, “Algorithms Design & Analysis”, Oxford University Press

REFERENCE BOOKS:
1. Horowitz E. Sahani S: “Fundamentals of Computer Algorithms”, 2nd Edition,
Galgotia Publications, 2008.
2. S. Sridhar, “Design and Analysis of Algorithms”, Oxford University Press.
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B. TECH IV SEMESTER L T P

20AM4T04 MACHINE LEARNING

Pre-requisite: Probability and Statistics, Linear Algebra

Course Objectives:
e To understand the need for machine learning for various problem
solving
e To study the various supervised, semi-supervised and unsupervised
learning algorithms in machine learning
e To understand the latest trends in machine learning

e To design appropriate machine learning algorithms for problem solving

Course Outcomes:

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

CO1: Differentiate between supervised, unsupervised, semi-supervised machine
learning approaches

CO2: Discuss the decision tree algorithm and indentity and overcome the problem
of over fitting

CO03: Discuss and apply the back propagation algorithm and genetic algorithms to
various problems

CO4: Apply the Bayesian concepts to machine learning

COS5: Analyze and suggest appropriate machine learning approaches for various
types of problems

SYLLABUS

UNIT-I: Introduction:

Learning Problems — Perspectives and Issues — Concept Learning — Version Spaces

and Candidate Eliminations - Inductive bias - Decision Tree learning -

Representation — Algorithm — Heuristic Space Search.

UNIT-II: Neural Networks and Genetic Algorithms:

Neural Network Representation — Problems — Perceptrons — Multilayer Networks and
Back Propagation Algorithms —-Advanced Topics in ANN, Genetic Algorithms -
Hypothesis Space Search - Genetic Programming - Models of Evaluation and

Learning.

UNIT-III: Bayesian and Computational Learning
Bayes Theorem — Concept Learning — Maximum Likelihood — Minimum Description

Length Principle — Bayes Optimal Classifier — Gibbs Algorithm - Naive Bayes
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Classifier — Bayesian Belief Network — EM Algorithm — Probability Learning — Sample
Complexity — Finite and Infinite Hypothesis Spaces — Mistake Bound Model.
UNIT-IV: Instant Based Learning

K- Nearest Neighbour Learning — Locally weighted Regression — Radial Basis
Functions — Case Based Learning

UNIT-V: Advanced Learning

Learning Sets of Rules — Sequential Covering Algorithm — Learning Rule Set — First
Order Rules — Sets of First Order Rules - Induction on Inverted Deduction -
Inverting Resolution — Analytical Learning — Perfect Domain Theories — Explanation

Base Learning.

TEXT BOOKS:
1. Tom M. Mitchell, —Machine Learning, McGraw-Hill Education (India) Private
Limited, 2013.

References:

1. Ethem Alpaydin, —Introduction to Machine Learning (Adaptive Computation
and
Machine Learning), The MIT Press 2004.

2. Stephen Marsland, —Machine Learning: An Algorithmic Perspective, CRC
Press, 2009
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B. TECH IV SEMESTER L T P C
HSMC 3 0 0 3

20AMA4TO0S5 MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS
Course Objectives:

e The Learning objectives of this course are 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

e To familiarize about the Production function, Input Output relationship,
Cost- Output relationship and Cost-Volume-Profit Analysis

e 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

e To learn different Accounting Systems, preparation of Financial Statement
and uses of different tools for performance evaluation

e Finally, it is also to understand the concept of Capital, Capital Budgeting and
the techniques used to evaluate Capital Budgeting proposals.

Course Outcomes:

CO1: The Learner is equipped with the knowledge of estimating the Demand and
demand elasticity’s for a product.

CO2: The knowledge of understanding of the Input-Output-Cost relationships
and estimation of the least cost combination of inputs.

CO3: The pupils 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.

CO4: The Learner is able to prepare Financial Statements and the usage of
various Accounting tools for Analysis.

COS: The Learner can 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 —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: Theories of Production and Cost Analyses:
Theories of 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(problems)-Managerial
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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, Business Cycles: Meaning and
Features - Phases of a Business Cycle. Features and Evaluation of Sole Trader,
Partnership, Joint Stock Company-State/Public Enterprises and their forms.

UNIT - IV: Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System, Journal, Ledger, Trail Balance and
Preparation of Final Accounts with adjustments - Preparation of Financial
Statements-Analysis and Interpretation of Financial Statements-Ratio Analysis —
Preparation of Funds flow and cash flow analysis(Problems).

UNIT - V: Capital and Capital Budgeting:

Meaning of Capital- Capitalization-Meaning of Capital Budgeting-Time value of
money- Methods of appraising Project profitability: Traditional Methods (payback
period, accounting rate of return) and modern methods(Discounted cash flow
method, Net Present Value method, Internal Rate of Return Method and Profitability

Index).

TEXT BOOKS:

1. A R Aryasri, Managerial Economics and Financial Analysis, The McGraw —

Hill companies.
REFERENCES:

1. Varshney R. L, K. L Maheswari, Managerial Economics, S. Chand &
CompanyLtd.

2. JL Pappas and EF Brigham, Managerial Economics, Holt, R & W; New edition
edition

3. N.P Srinivasn and M. Sakthivel Murugan, Accounting for Management, S.
Chand & Company Ltd.

4. Maheswari S. N ,An Introduction to Accountancy, Vikas Publishing House

Pvt Ltd
5. I. M Pandey, Financial Management , Vikas Publishing House Pvt Ltd
6. V. Maheswari, Managerial Economics, S. Chand &Company Ltd.
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L T P C
B. TECH IV SEMESTER ESC

0O 0 3 1.5
20AM4L06 R PROGRAMMING LAB

Course Outcomes:
CO1: Understand the use of operators in R
CO2: Use Data Structures to implement programs in R.
CO3: Implement Mathematical functions in R
CO4: Understand reading and writing files

COS5: Analyze data from various sources

LAB EXPERIMENTS
Exercise 1: Implement programs in R to work with different types of operators
Exercise 2: Implement programs in R with data structures
Exercise 3: Implement programs in R using the concept of functions
Exercise 4: Working with simulation inR
Math
functions
Calculus
Linear algebraic
operations Set operations
Exercise 5: Reading in your own data
Working with files
Accessing the keyboard and monitor
Exercise 6: Data visualization
Charts and plots
Exercise 7:
a) Program to implement simple and multiple linear regression.
b) Program to implement non- linear regression.
Exercise8:
a) Program to implement logistic regression.
Exercise9:

a) Program to perform ANOVA test (one-way, two way)
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B. TECH IV SEMESTER PCC L T P C

O 0 3 1.5
20AM4L07: MACHINE LEARNING USING PYTHON LAB

COURSE DESCRIPTION

Machine Learning is concerned with computer programs that automatically improve
their performance through experience. This course covers the theory and practical
algorithms for machine learning from a variety of perspectives. We cover topics such
as FIND-S, Candidate Elimination Algorithm, Decision tree (ID3 Algorithm), Back
propagation Algorithm, Naive Bayesian classifier, Bayesian Network, k-Means

Algorithm, k-Nearest Neighbour Algorithm, Locally Weighted Regression Algorithm

COURSE OBJECTIVE: This course will enable students to
e Make use of Data sets in implementing the machine learning algorithms
e Implement the machine learning concepts and algorithms in any suitable

language of choice

COURSE OUTCOMES: After studying this course, the students will be able to
CO1: Understand the implementation procedures for the machine learning
algorithms
CO2: Design Java/Python programs for various Learning algorithms
CO3: Apply appropriate data sets to the Machine Learning algorithms
CO4: Identify and apply Machine Learning algorithms to solve real world
problems

LIST OF LAB EXPERIMENTS

1. Implement and demonstrate the FIND-S algorithm for finding the most
specific hypothesis based on a given set of training data samples. Read the
training data from a .CSV file

2. For a given set of training data examples stored in a .CSV file, implement and
demonstrate the Candidate-Elimination algorithm to output a description of
the set of all hypotheses consistent with the training examples

3. Write a program to demonstrate the working of the decision tree based ID3
algorithm. Use an appropriate data set for building the decision tree and
apply this knowledge to classify a new sample

4. Build an Artificial Neural Network by implementing the Back propagation
algorithm and test the same using appropriate data sets.

S. Write a program to implement the naive Bayesian classifier for a sample
training data set stored as a .CSV file. Compute the accuracy of the classifier,

considering few test data sets.
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6. Assuming a set of documents that need to be classified, use the naive
Bayesian Classifier model to perform this task. Built-in Java classes/API can
be used to write the program. Calculate the accuracy, precision, and recall
for your data set.

7. Write a program to construct a Bayesian network considering medical data.
Use this model to demonstrate the diagnosis of heart patients using standard
Heart Disease Data Set. You can use Java/Python ML library classes/API.

8. Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the
same data set for clustering using k-Means algorithm. Compare the results of
these two algorithms and comment on the quality of clustering. You can add
Java/Python ML library classes/API in the program.

9. Write a program to implement k-Nearest Neighbor algorithm to classify the
iris data set. Print both correct and wrong predictions. Java/Python ML
library classes can be used for this problem.

10.Implement the non-parametric Locally Weighted Regression algorithm in
order to fit data points. Select appropriate data set for your experiment and

draw graphs
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B. TECH IV SEMESTER PCC L T P C
0O 0 3 1.5

20AM4L08: DESIGN AND ANALYSIS OF ALGORITHMS LAB

Prerequisites: Any Programming Language
Course Outcomes:
This course will enable students to,
o Employ various design strategies for problem solving.
e Measure and compare the performance of different algorithms.

Course Outcomes:

The students should be able to
CO1: Design algorithms using appropriate design techniques (brute-force, greedy,
Dynamic programming, etc.).
CO2: Implement a variety of algorithms such as sorting, graph related,
combinatorial, etc., in a high level language.
CO03: Apply and implement learned algorithm design techniques and data
structures to solve real world problems
CO4: Analyze and compare the performance of algorithms using language

feature

LIST OF LAB EXPERIMENTS

1. Sort a given set of elements using the Quick sort method and determine the
time required to sort the elements. Repeat the experiment for different values
of n, the number of elements in the list to be sorted. The elements can be
read from a file or can be generated using the random number generator

2. Implement a Merge Sort algorithm to sort a given set of elements and
determine the time required to sort the elements. Repeat the experiment for
different values of n, the number of elements in the list to be sorted .The
elements can be read from a file or can be generated using the random
number generator.

3. A) Obtain the Topological ordering of vertices in a given digraph.

B) Compute the transitive closure of a given directed graph using Warshall's
algorithm

4. Implement 0/1 Knapsack problem using Dynamic Programming

S. From a given vertex in a weighted connected graph, find shortest paths to
other vertices using Dijikstra’s algorithm

6. Find Minimum Cost Spanning Tree of a given undirected graph using

Kruskal’s algorithm
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7. A) Print all the nodes reachable from a given starting node in a digraph using
BFS method.
B) Check whether a given graph is connected or not using DFS method

8. Find a subset of a given set S = {s1, s2,....., sN} of n positive integers whose
sum is equal to a given positive integer d. For example, if S= {1, 2, 5, 6, 8}
and d = 9 there are two solutions {1,2,6}and{1,8}.A suitable message is to be
displayed if the given problem instance doesn't have a solution

9. Implement any scheme to find the optimal solution for the Traveling
Salesperson problem and then solve the same problem instance using any
approximation algorithm and determine the error in the approximation

10.Find Minimum Cost Spanning Tree of a given undirected graph using Prim’s
algorithm

11.Implement All-Pairs Shortest Paths Problem using Floyd's algorithm

12.Implement N Queen's problem using Back Tracking
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L T POC

B. TECH IV SEMESTER SC

0O 0 4 2

20AM4S09 BASIC WEB PROGRAMMING
(Skill Oriented Course)

Course Objectives:

To acquire skills in developing web pages.
To understand the use of HTML and CSS in designing web pages

To gain knowledge on Java Script for performing validations.

Course Outcomes:

By the end of this lab the student is able to
CO1: Understand and use various HTML Tags and apply CSS.

CO2: Develop websites that include static pages.

CO3: Design Front end for Web Applications

> LN

LIST OF EXPERIMENTS:

Exercises to demonstrate the use of Basic HTML tags.

Exercises to demonstrate Tables, Lists and Forms

Implement forms using HTML Frames and CSS

Write an HTML page that has one input, which can take multi-line text and a
submit button. Once the user clicks the submit button, it should show the
number of characters, lines and words in the text enter educing an alert
message. Words are separated with white space and lines are separated with
new line character.

Write an HTML page that contains a selection box with a list of 5 countries In
the above page when the user selects a country, its capital should be printed
next to the list, and add CSS to customize the properties of the font of the

capital.

6. Create a website using the HTML and CSS to create your personal portfolio.

7. Create a website using HTML and CSS for a Book Store.

8. Write a JavaScript to design a simple calculator to perform the operations:

sum, product, difference and quotient

Write a JavaScript that calculates the squares and cubes of the numbers
from O to 10 and outputs HTML text that displays the resulting values in
HTML table format.

10.Write a JavaScript code that displays text “TEXT-GROWING” with increasing

font size in the interval of 100ms in RED COLOR, when the font size reaches
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SOpt it displays “TEXT-SHRINKING” in BLUE color. Then the font size
decreases to Spt.
11.Demonstrate the Login page with user id and password validations.
12.Develop and demonstrate a HTMLS file that includes JavaScript script that
uses functions for the following problems:
a) Parameter: A string Output: The position in the string of the left-most
vowel
b) Parameter: A number Output: The number with its digits in the reverse
order
13.Write an HTML page with Java script that takes a number from one text field
in the range 0-999 and display it in other text field in words. If the number is
out of range, it should show “out of range” and if it is not a number, it should

show “not a number” message in the result box.
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L TPOC
B.TECH MINOR MN
3 10 4

20IAMMNO1 INTRODUCTION TO DATA SCIENCE
(Minor Engineering Course)

Course Objectives:

The objective of this course is to explain the relevant parts of statistics, computer
science, and machine learning that are crucial to data science. Data science draws
on tools from the empirical sciences, statistics, reporting, analytics, visualization,
business intelligence, expert systems, machine learning, databases, data
warehousing, data mining, and big data. The goal is to present data science from a

pragmatic, practice-oriented viewpoint.

Course Outcomes: By the end of the course the student will be able to
CO1: Understand roles and stages of data science project
CO2: Loading different data sets into R environment.
COg3: Visualize the data using graphs
CO4: Learn data preprocessing using R

CO5: Mapping various business problems to machine learning tasks

SYLLABUS

UNIT-I: Introduction to Data Science:

The data science process, the roles in a data science project, Stages of a data
science project, setting expectations, Summary.

UNIT-II: Loading data into R:

Working with data from files, working with well-structured data from files or URLs,
Using R on less-structured data, Working with relational databases, A production-

size example, Loading data from a database into R, Working with the PUMS data

UNIT-III: Exploring Data:

Using summary statistics to spot problems, Typical problems revealed by data
summaries, Spotting problems using graphics and visualization, Visually checking
distributions for a single variable, Visually checking relationships between two

variables.

UNIT-IV: Managing data:
Cleaning data, Treating missing values (nas), Data transformations, Sampling for
modeling and validation, Test and training splits, Creating a sample group column,

Record grouping, Data provenance.
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UNIT-V: Modeling methods:
Choosing and evaluating models, Mapping problems to machine learning tasks,
Solving classification problems, Solving scoring problems, Working without known
targets, Problem-to-method mapping, Evaluating models, Evaluating classification
models, Evaluating scoring models, Evaluating probability models, Evaluating
ranking models, Evaluating clustering models
Validating models, Identifying common model problems, Quantifying model
soundness, Ensuring model quality.
TEXT BOOKS:

1. Practical Data Science with R by NINA ZUMEL JOHN MOUNT

REFERENCE:
1. Data Science from Scratch: First Principles with Python by Joel Grus

2. Data Science for Dummies is a book by Lillian Pierson
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B.TECH MINOR my L T PC

3 1 0 4
20AMMNO2 INTRODUCTION TO ARTIFICIAL INTELLIGENCE
(Minor Engineering Course)

Course Objective:

e To have a basic proficiency in a traditional Al language including an ability to
write simple to intermediate programs and an ability to understand code
written in that language

e To have an understanding of the basic issues of knowledge representation
and blind and heuristic search, as well as an understanding of other topics
such as minimax, resolution, etc. that play an important role in Al programs

e To have a basic understanding of some of the more advanced topics of Al
such as learning, natural language processing, agents and robotics, expert

systems, and planning

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

CO1: Outline problems that are amenable to solution by Al methods, and which
Al methods may be suited to solving a given problem

CO2: Apply the language/framework of different Al methods for a given problem.

CO3: Implement basic Al algorithms- standard search algorithms or dynamic
programming

CO4: Design and carry out an empirical evaluation of different algorithms on
problem formalization, and state the conclusions that the evaluation

supports

SYLLABUS
Unit-I:
Introduction, history, intelligent systems, foundations of Al, applications, tic-tac-toe
game playing, development of Al languages, current trends.
Unit-II:
Problem solving: state-space search and control strategies: Introduction, general
problem solving, characteristics of problem, exhaustive searches, heuristic search
techniques, iterative deepening A*, constraint satisfaction.
Problem reduction and game playing: Introduction, problem reduction, game
playing, alpha beta pruning, two-player perfect information games.
Unit-III: Logic concepts: Introduction, propositional calculus, proportional logic,
natural deduction system, axiomatic system, semantic tableau system in

proportional logic, resolution refutation in proportional logic, predicate logic.

B.Tech in Artificial Intelligence & Machine Learning
Page 89 of 90



-;-i{f?;fDVR & Dr. HS MIC Col!egg of Technology MIC20 (w.e.f. 2020-21)
====(An Autonomous Institution)

Unit-IV:

Knowledge representation: Introduction, approaches to knowledge representation,
knowledge representation using semantic network, extended semantic networks for
KR, knowledge representation using frames. Advanced knowledge representation
techniques: Introduction, conceptual dependency theory, script structure, CYC
theory, case grammars, semantic web.

Unit-V:

Expert system and applications: Introduction phases in building expert systems,
expert system versus traditional systems

Uncertainty measure: probability theory: Introduction, probability theory,
Bayesian belief networks, certainty factor theory, dempster-shafer theory .Fuzzy
sets and fuzzy logic: Introduction, fuzzy sets, fuzzy set operations, types of
membership functions, multi valued logic, fuzzy logic, linguistic variables and

hedges, fuzzy propositions, inference rules for fuzzy propositions, fuzzy systems.

TEXT BOOKS:
1. Artificial Intelligence- Saroj Kaushik, CENGAGE Learning.

2. Artificial intelligence, A modern Approach , 2nded, Stuart Russel, Peter
Norvig, PEA

REFERENCES:

1. Artificial Intelligence- Deepak Khemani, TMH, 2013.
2. Introduction to Artificial Intelligence, Patterson, PHI.
3. Atificial intelligence, structures and Strategies for Complex problem solving, -

George F Lugar, Sthed, PEA

E-RESOURCES:
1. https://nptel.ac.in
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CIVIL ENGINEERING

COURSE STRUCTURE
B. TECH I SEMESTER

. Total :
l?;) Course Code | Course Course Title Hours per week coa Credits
Category Le(;tur Tutorial | Fractica | tHours
Linear Algebra and
1 |20CE1TO1 | BSC | Differential Equations 3 - - 3 3
2 |20CE1TO2 | BSC | Engineering Physics 3 - - 3 3
3 |20CE1T03 |[HSMcC| English 3 - . 3 3
Building Materials &
4 20CE 1TO4 ESC cOnstruction 3 - - 3 3
5 |20CE1TO5 | ESc | Engineering Graphics 1 _ 4 5 3
HSMC | English Communication
6 |20CE1LO6 | 1.AB Skills Lab - - 3 3 1.5
7 |20CE1LO7 BSC | Engineering Physics Lab B B 3 3 15
LAB
ESC Civil Engineering
8 |20CE1LO0O8 LAB Workshop - - 3 3 1.5
Total number of credits 19.5
B. TECH II SEMESTER
S. Course Course Title Hours per week Total Credits
Course Code Contac
No Categor Practic t
Lecture Tutorial al
y Hours
1 20CE2T01 | BSC | Transform Techniques 3 - - 3 3
2 | 20CE2T02 | BSC | Engineering Chemistry 3 - -
3 | 20CE2T03 | ESC | Engineering Mechanics 3 - - 3 3
Building Planning and
4 | 20CE2T04 | ESC Drawing 3 - - 3 3
Problem Solving Through
5 | 20CE2T0S | ESC | ¢ 3 - - 3 3
Bsc | Engineering Chemistry
6 | 20CE2L06 LAB | Lab - - 3 3 1.5
Esc | Computer Aided Building
7 | 20CE2L07 LAB | Drawing Lab - - 3 3 1.5
EscC | Problem Solving Through
8 | 20CE2L08 LAB | C Lab - - 3 3 1.5
9 20CE2MO09 | MC Environmental Science 2 - - 2 -
Total number of credits 19.5
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B. TECH III SEMESTER

H k Total
S. Course Course |Course Title ours per wee Contac (Credits
No Code Cat;gor Lecture Tutorial Pra(;tica t Hours
Numerical Methods and
1 20CE3T01 BSC Vector calculus 3 - - 3 3
2 |20CE3T02 | PCC |Strength of Materials 3 _ _ 3 3
3 [20CE3T03 | pccC |Fluid Mechanics 3 - - 3 3
4 |20CE3T04 | PCC |Concrete Technology 3 - - 3 3
5 |20CE3T05 | PCC |Surveying 3 - - 3 3
PCC |stren i
gth of Materials
6 |20CE3L06 LAB |Lab - - 3 3 1.5
PCC . .
7 | 20CE3L07 e Surveying Field Work _ _ 3 3 1.5
8 | 20CE3L08 iig Concrete Technology Lab _ _ 3 3 1.5
9 | 20CE3s09 | sc |AUTO CAD 2D&3D - - 4 4 2
Total number of credits 21.5
B. TECH IV SEMESTER
Total
S. Course Title Hours per week Co::::ct Credits
Course Course
No Hours
Code category Lecture Tutorial Practic
al
Complex Variables and
1 |20CE4TO01| BSC |Statistical Methods 3 - - 3
2 |20CE4T02| ESC |Engineering Geology 3 - - 3
Hydraulics and
20CE4T03| PCC |Hydraulic Machinery - B
20CE4T04| PCC Structural Analysis-1 - -
Managerial Economics
5 |20CE4TOS| HSMC |and Financial Analysis 3 - - 3 3
PCC . )
6 | 20CE4L06 LAB Engineering Geology Lab| _ _ 3 3 1.5
Fluid Mechanics and
PCC . .
7 |20CE4LO07| LAB Hydraulic Machinery - - 3 3 1.5
Lab
PCC | ag ds ing Lab
8 |20CE4LO8| 1.AB vanced surveying La - - 3 3 1.5
9 |20CE4S09 sC Revit Architecture _ _ 4 4 2
10 |20CE4M10 MC Constitution of India 2 - - - _
Total number of credits 21.5
Internship 2 Months (Mandatory) during summer vacation
Honors/ Minor Course | 4 | o | o | 4| 4
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B. TECH V SEMESTER

Total
S. Course Course Title Hours per week Contact | Credits
No|Course Code Cat;gor ecoe | Tutomar | Prectica | Hours
20CESTO1 PCC |Geotechnical Engineering-1 3 - - 3
2 | 20cESTO2 | PCC [Lransportation 3 - - 3
Engineering -1
Design and Drawing of
3 | 20CESTO3 PCC  |Reinforced Concrete Structures ) )
Open Elective-I - -
Professional Elective-I
20CESTO06 Structural Analysis — 2
Rural Water Supply and
5 | 20CESTOY PEC [Environmental Sanitation 3 - - 3 3
20CESTO8 Geo synthetics
20CESTO09 Interior Designs and Decorations
6 | 20CESL10 EEICB: Geotechnical Engineering Lab - - 3 3 1.5
PCC . . .
20CES5L11 LAB Transportation Engineering Lab - - 3 1.5
20CESL12 SC |STAAD PRO LAB - - 4 2
Essence of Indian
20CESM13 MC  rraditional Knowledge 2 j j 2 j
10| 20CES5I14 I Summer Internship - - - - 1.5
Total number of credits 21.5
Honors/ Minor Course 4 ‘ (o) ’ o ‘ 4 4
B. TECH VI SEMESTER
H Total
S. Course Course Course Title w::;s per Contact |Credits
No Catego
Code Lecture | Tutori | Practica | Hours
ry al 1
1 |20cE6T01 | PCC Design and Drawing of Steel 3 B B 3 3
Structures
20CE6TO2 | PCC | water Resources - -
Engineering-1
20CE6T03 PCC |Environmental Engineering - -
Professional Elective-II
20CE6TO04 Geotechnical Engineering -2
20CE6TO05 Air pollution and Control
4 . . 3 - - 3 3
20CE6T06 | PEC |Urban Transportation Planning
50CE6TO7 Ground water development and
Management.
5 Open Elective-II 3 - - 3 3
PCC |Environmental Engineering
20CE6L10 LAB |Lab - - 3 3 1.5
PCC |Design and Drawing of
7 |20CEGLIL | | \p Irrigation Structures j j 3 3 1.5
PCC |Geographical Information
20CE6L12 LAB |Systems Lab - - 3 3 1.5
20CE6S13 SC Soft Skills - - 2
10 |20CE6M14| MC |Disaster Management 2 - - - -
11 | 20CE6P15 P Community Service Project - - - - 4
Total number of credits 25.5
Internship 2 Months (Mandatory) during summer vacation
Honors/ Minor Course 4 (0] (0] 4 4

B. Tech in Civil Engineering
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B. TECH VII SEMESTER

s Course Hours per week Total
: Course Course Title Contact|Credits
No Categor
Code y Lecture Tutorial Practical Hours
Professional Elective-III
20CE7TO1 Trar}spor.tatlon
Engineering-2
Solid and Hazardous
1 | 20CE7TO2 PEC |Management 3 - - 3 3
20CE7TO03 Bridge Engineering
20CE7T04 Groun‘d Improvement
Techniques.
Professional Elective-IV
20CE7TO5 \E)ifatgr Re;ources
ngineering-2
20CE7TO06 PEC Finite Element Methods 3 - - 3 3
2 [20CE7TO7 Pavement Design
20CE7TO8 Port and Harbour
Structures
Professional Elective-V
20CE7T09 Estimation, Specification
and Contracts
20CE7T10 Pre stressed Concrete
3 PEC [G - T 3 - - 3 3
20CE7T11 eo.envujonmenta
Engineering
20CE7T12 Water Haryest1ng and
Conservation.
4 Open Elective-III 3 - - 3 3
S Open Elective-IV 3 - - 3 3
Universal Human Values 2
6 20CE7T17 | HSMC Understanding Harmony - - 3 3 3
7 20CE7S18 SC ETABS 1 _ 2 3 2
3 20CE7I19 I Industrial Internship 3
Total number of credits 23
Honors/ Minor Course 4 0] 0] 4 4
B. TECH VIII SEMESTER
s Course Hours per week Total
N(’) Course Code Categor Course Title - : Contact|Credits
g Lecture Tutorial Practical Hours
y
1 | 20CE8P01| PROJ Project - - - 8
Total number of credits 8

B. Tech in Civil Engineering
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OPEN ELECTIVE -I:

NS(;‘ Cg:;ze Course Name L T P|C Ofi:;ed
1 20CESTO04 | Architecture and Town Planning 31l0l0]l 3 CE
2 20CESTOS | Elements of Civil Engineering 31003 CE
3 20EE5T04 | Basics of Control Systems 3/0|0] 3 EEE
4 20EE5TO05 | Special Electrical Machines 3/0|0] 3 EEE
S 20MEST04 | Design Thinking & Product Innovation 3100 3 ME
6 20MESTOS | Nanotechnology 31003 ME
7 20EC5T04 | Linear System Analysis 3/01(0]| 3 ECE
8 20EC5T05 | Digital Logic Design 3/0(0]| 3 ECE
9 20EC5T06 | Solid State Devices 3/]0]0]|3 ECE
10 20CSS5TO07 | Introduction to Artificial Intelligence 3/0(0|3 CSE
11 20CSSTO08 | Operating System 31003 CSE
12 20CSST09 | Software Engineering 31003 CSE
13 | 20115707 | Computer Networks 3/0|0]|3 IT
14 | 20IT5T08 | Computer Graphics 3/0(0|3 IT
15 20HS5T01 | Quantitative Aptitude and Reasoning 3/0|0|3 BED
16 | 20MBS5TO1 | Principles of Management 3/]0]0|3 DMS
17 | 20MBS5TO2 | Technology Management 3/]0]0|3 DMS
18 20ADSTO7 | Foundations of Data Science 3/]0]0|3 AIDS
19 | 20AMSTO7 | Introduction to Machine Learning 3/]0]0|3 AIML

OPEN ELECTIVE -II:

NS(; Cg:;see Course Name L | T P|C Oif::;e
1 20CE6TO8 | Remote Sensing and GIS 3 /0|03 CE
2 20CE6T09 | Environmental Impact Assessment 31003 CE
3 | 20EE6T08 | Renewable Energy Sources 3/10|0| 3| EEE
4 | 20EE6T09 | Energy Audit, Conservation and Management 3/10|0| 3| EEE
S | 20ME6TO7 | Industrial Robotics 3 /0|03 ME
6 | 20ME6TO08 | Additive manufacturing 3 /0|03 ME
7 20EC6T07 | Electronic Circuits and Networks 31o0lo0!| 3| ECE

B. Tech in Civil Engineering
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8 20EC6TO08 | Principles of Communications 3 10|0| 3| ECE
9 20EC6T09 | Microcontrollers & its Applications 3 10|0| 3| ECE
10 | 20CS6TO7 | Introduction to Machine Learning 3 10|0|3| CSE
11 | 20CS6T08 | Information Security 3 ]1]0]|0] 3| CSE
12 | 20CS6T09 | Agile Technologies 310|0|3| CSE
13 | 20IT6TO7 | Fundamentals of Machine Learning 31003 IT
14 | 20IT6TO8 | Database Management Systems 3 /10|03 IT
15 | 20HS6TO1 | Operations Research 3 10|0| 3| BED
16 | 20MB6TO1 | Organizational Behaviour 3 10|03 | DMS
17 | 20MB6TO2 | Project Management 3 10|0| 3| DMS
18 | 20AD6TO7 | Visual Analytics 3 10|03 | AIDS
19 | 20AM6TO07 | Big data Analytics 3 10|03 | AIML
OPEN ELECTIVE -III:
NS(;. Course code Course Name L T |[P|C Ofi:;ed
1 | 20CE7T13 I?A‘;ijg‘;g;? Technology and 3|0 |0o|3| cE
2 20CE7T14 | Green Buildings 3 0 0|3 CE
3 20EE7T13 Concept of Power System Engineering 3 0 0|3 EEE
4 20EE7T14 Instrumentation 3 0 0|3 EEE
S 20ME7T10 | Green Engineering Systems 3 0 0|3 ME
6 20ME7T11 | Hybrid Electric Vehicles 3 0 0|3 ME
7 20EC7T10 | Data Communications 3 0 0ol 3 ECE
8 | 20EC7T11 |Mechatronics 3 |0 |0]|3| ECE
9 20EC7T12 | Bio Medical Instrumentation 3 0 ol 3 ECE
10 20CS7T10 | Artificial Neural Networks 3 0 0l 3 CSE
11 | 20Cs7T11 | Cyber Security 3 | 0 |0|3]| CSE
12 20CS7T12 Software Testing Methodologies 3 0 0l 3 CSE
13 | 20I1T7T10 | Internet of Things 3 |0 |0|3 IT
14 | 20IT7T11 | Computer Vision 3 0 |03 IT
15 20HS7TO1 Fuzzy sets 3 0 0] 3 BED
16 20MB7TO01 | Digital Media management 3 0 0|3 DMS
17 20MB7T02 | Entrepreneurship Development 3 0 0|3 DMS
18 20AD7T10 g;t;lioﬁnalysis and Visualization with 3 0 ol 3!l ADSs
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19 20AM7T10 NoSQL Databases 0 0] 3 AIML
OPEN ELECTIVE -IV:

NS(;. Course Code Course Name L T P |C Ofi:;ed
1 20CE7TLS | waste water treatment 3 (10|03 CE
5 20CE7T16 Repair and Rehabilitation of Concrete 3 1ol o 3 CE

Structures

3 20EE7T15 | Power Quality 3/0| 0| 3| EEE
4 20EE7T16 Electric Vehicles 310|013 EEE
5 20ME7T12 Micro-Electro- Mechanical Systems 310l o0/ 3 ME
6 20ME7T13 Solar Energy Systems 310] 0 3 ME
7 20EC7T13 Introduction to Embedded Systems 3101l 0 3 ECE
8 20EC7T14 Internet of Things 310!l 0] 3 ECE
9 20EC7T15 Analog and Digital IC applications 3101l 0 3 ECE
10 20CS7T13 Data Analytics 3101] 0 3 CSE
11 20CS7T14 Block Chain Technology 3 /0|0 3 CSE
12 20CS7T15 Software Project Management 3 0 0 3 CSE
13 20IT7T13 Cloud Computing 3101] 0 3 IT
14 20IT7T14 Business Intelligence 3101] 0 3 IT
15 20HS7T02 Polymer Chemistry 310|013 BED
16 20MB7T03 Total Engineering Quality Management 310l o0 3 DMS
17 20MB7T04 Stress Management 3101] 0 3 DMS
18 20AD7T11 Natural Language Processing 3 10| o 3 AIDS
19 20AM7T11 Deep Learning 3101| 0 3 AIML

B. Tech in Civil Engineering
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HONORS/MINOR COURSES OFFERED BY THE DEPARTMENT

Honors/ Minor Course Fulfillments:

The 20 additional credits need to be acquired, 16 credits can be earned by undergoing
specified courses, with each carrying 4 credits.
The remaining 4 credits must be acquired through two online MOOCs (SWAYAM
/NPTEL), which shall be domain specific, each with 2 credits and with a minimum
duration of 8/12weeks as recommended by the Board of Studies.
Minor Engineering subjects are offered to other branches by CE Department (except
for CE Students).

Honors engineering subjects are offered to CE Students.
The head of the department will float the list of allowed MOOC electives in each

academic year, based on the list floated by MOOCs (SWAYAM/NPTEL).

HONORS COURSES

S. Course Course Name
No. code L T | P C
Pool-1 (Structural Engineering)
1 20CEHNO1| Pre- Stressed Concrete 4 0 0ol 4
2 20CEHNO02| Theory of Elasticity 4 0 ol 4
3 20CEHNO3| Earthquake Resistant Design of Structures | 4 0 0| 4
4 | 20CEHNO04| Precast and Prefabricated Structures 4 0 ol 4
Pool-2 (Geo-technical Engineering)
5 20CEHNO5| Rock Mechanics 4 0 ol a
6 | 20CEHNO6| Earth and Rock fill Dams 4 ol ol 4
7 20CEHNO7| Reinforced Soil Structures 4 0 ol 4
8 | 20CEHNO08| Advanced Foundation Engineering 4 0 ol 4
Pool-3 (Transportation Engineering)
9 20CEHNO09| Pavement Construction and Evaluation 4 0 ol 4
10 | 20CEHN10| Urban Transportation Planning 4 0 ol 4
11 | 20CEHN11| Traffic Analysis 4 0 ol a
12 | 20CEHN12/| Intelligent Transportation System 4 0 ol 4
Pool-4 (Hydraulics and Water Resources Engineering)
13 |20CEHN13 | River Management 4 0 ol a4
14 |20CEHN14 | Hydraulic Structures 4 0 ol 4
15 |20CEHN15 | Advanced Hydrology 4 0 ol a4
16 |20CEHN16 ggglci)lsrrlren;rrlgjgcirsnpact Assessment for Water 4 0 ol 4
MINOR COURSES
S. Course Offered
No. code Course Name L T| P|C by
1 | 20cEMNO1 | Building Materials & Construction 3 1 o |4 CE
2 | 20CcEMNO?2 | Concrete Technology 3 1 o |a CE
3 | 20CEMNO3 | Surveying 3|10 |4| CE
4 | 20CEMNO04 | Traffic Engineering 3 1 o |4 CE

B. Tech in Civil Engineering
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20CE1TO1 LINEAR ALGEBRA AND DIFFERENTIAL EQUATIONS

Pre-requisite: Basic knowledge about matrices, differentiation and

integration

Course Objective: Objective of the course is to impart

e Basic understanding of mathematical methods to solve simultaneous
linear systems

e Understanding of formation and solutions of ordinary differential
equations

e Knowing the mathematical methods to solve applications of

differential equations
Course Outcomes:

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

CO1l: Apply the knowledge to solve a system of homogeneous and non-
homogeneous linear equations

CO2: Illustrate the methods of computing eigen values and eigen vectors

CO3: Able to analyze the real life situations, formulate the differential
equations and then applying the methods

CO4: Determine the solutions of linear differential equations

CO5: Optimize functions of several variables and able to find extreme values
of constrained functions

SYLLABUS

UNIT-I: Linear systems of equations:

Rank of a matrix, Echelon form, Normal form, PAQ is in normal form, linear
dependence and independence of vectors, Consistency of linear system of
equations, System of linear homogeneous equations, Gauss-elimination and

Gauss -Jordan methods.

UNIT-II: Eigen values & Eigen vectors:

P f32
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Eigen values, Eigen vectors, Properties of Eigen values (without proofs), Cayley-
Hamilton theorem (without proof), finding inverse and powers of a matrix using
C-H theorem, Reduction to diagonal form, reduction of quadratic form to

canonical form using orthogonal reduction, nature of quadratic forms.

UNIT-III: Ordinary Differential Equations of first order:
Linear equations, Bernoulli’s equation, Exact differential equations. Equations
reducible to exact equations, Applications: Orthogonal Trajectories, Newton’s

Law of cooling, Rate of decay & growth., R-L series circuits.

UNIT-IV: Linear Differential Equations higher order:

Definitions, Complete solution (without proof), Operator D, Rules to find
complementary function, Inverse operator, Rules to find the particular
integral(nonhomogeneous term of the form e® , sin(ax+b), cos(ax+b),
polynomials in xm, e% V(x), any other function), Method of variation of

parameters.

UNIT-V: Partial Differentiation:

Functions of two variables, Partial derivatives, Homogeneous functions, Euler’s
theorem, Total derivative, Jacobian and functional dependence, Taylor’s theorem
for functions of two variables. Applications: Maxima and Minima of functions of

two variables, Lagrange’s method of undetermined multipliers.

Text Books:

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

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

Reference Books:

1. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley &
Sons, 10th Edition, 2015.

2. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering
Mathematics, Lakshmi Publications, 9th Edition, 2014.

P 10 of 32
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B.TECHI SEMESTER BSC

20CE1T02 ENGINEERING PHYSICS

Pre-requisite: Knowledge of basic concepts of waves, Optics, Electricity and
Magnetism
Course Objective: Objective of the course is to impart
e Knowledge of fundamentals of Physics which helps them in the
study of advanced topics of Engineering.
e Develop analytical capability and understand various
Engineering concepts.
Course Outcomes:

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

CO1l: Impart knowledge of Physical Optics phenomenon Polarization
and identify these phenomenon in natural processes

CO2: Gain knowledge of applications of lasers and optical fibers in
various fields .

CO3: C(lassify magnetic and dielectric materials and their Engineering
applications.

CO4: Impart knowledge of architectural acoustics and Study of
Ultrasonics.

COS5: Classify crystal systems and analyze the crystalline structure

using various X-ray diffraction techniques .

SYLLABUS

UNIT-I: Wave Optics:

Interference: Introduction-Principle of Superposition - Coherent Sources -
Interference in thin films (reflection geometry) — Colors in thin films-Newton’s
rings-Determination of wave length nd refractive index.

Diffraction: C Introduction- Fresnel and Fraunhofer diffraction - Fraunhofer
Diffraction due to Single slit, Double slit, N -slits(Qualitative) - Diffraction
Grating — Resolving Power of Grating(Qualitative).

Polarizations: Introduction- Types of polarization-polarization by reflection,

P 11 of 32
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refraction and Double refraction-Nicol’s prism —Half and Quarter wave plates.
UNIT-II: Lasers and Fiber Optics:

Lasers:: Introduction — Characteristics of laser — Spontaneous and Stimulated
emissions of radiation — Einstein’s coefficients — Population inversion — Lasing
action - Pumping Schemes — Ruby laser — He-Ne laser - Applications of lasers.
Fiber optics: Introduction —Principle of optical fiber-Construction- - Acceptance
Angle - Numerical Aperture -Classification of optical fibers based on refractive
index profile and modes .

UNIT-III: Magnetic and Dielectric Materials:

Magnetic Materials: Introduction — Magnetic dipole moment — Magnetization —
Magnetic susceptibility and permeability — Origin of permanent magnetic
moment — Bohr magneton — Classification of magnetic materials: Dia, para ferro,
anti ferro & ferri — Domain concept of Ferromagnetism(Qualitative) - Hysteresis —
soft and hard magnetic materials .

Dielectric Materials: Introduction - Dielectic polarization - Dielectric
Polarizability, Susceptibility and Dielectric constant-types of polarizations:
Electronic and Ionic (Quantitative), Orientational polarizations (qualitative) —
Lorentz Internal field — Claussius-Mossoti equation.

UNIT-IV: Acoustics and Ultrasonics:

Acoustics:  Introduction - requirements of acoustically good auditorium-
Reverberation — Reverberation time- Sabine’s formula - Absorption coefficient
and its determination — Factors affecting acoustics of buildings and their
remedial measures.

Ultrasonics: Introduction - Properties - Production by magnetostriction and
piezoelectric methods — Detection - Non Destructive Testing — pulse echo system
through transmission and reflection modes - Applications.

UNIT-V: Crystallography and X-ray diffraction:

Crystallography: Space lattice, Basis, Unit Cell and lattice parameters — Bravais
Lattices — crystal systems (3D) — coordination number - packing fraction of SC,
BCC & FCC.

X-ray diffraction: Miller indices — separation between successive (hkl) planes-

Bragg’s law - X-ray Diffractometer — crystal structure determination by Laue’s
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and powder methods — powder pattern of bulk, nano materials of ZnO and

calculation of lattice cell by Scherrer’s formula.

Text books:
1. Engineering Physics — Dr. M.N. Avadhanulu& Dr. P.G. Kshirsagar, S.
Chand and Company
2. Engineering physics — D.K. Battacharya and Poonam Tandon, Oxford
University press.
3. Engineering Physics by P.K.Palanisamy SciTech publications.
Reference Books:
1. Fundamentals of Physics — Halliday, Resnick and Walker, John Wiley
&Sons
2. Engineering Physics — M.R.Srinivasan, New Age Publications
3. Engineering Physics — D K Pandey, S. Chaturvedi, Cengage Learning
4. Engineering Physics - Sanjay D. Jain, D. Sahasrambudhe and Girish,

University Press
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B.TECHI SEMESTER HSMC
20CE1T03 ENGLISH
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o
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Course Objective:

o Facilitate effective listening skills for better comprehension of academic
lectures and English spoken by native speakers

e Focus on appropriate reading strategies for comprehension of various
academic texts and authentic materials

e Help improve speaking skills through participation in activities such as
role plays, discussions and structured talks/oral presentations

e Impart effective strategies for good writing and demonstrate the same in
summarizing, writing well organized essays, record and report useful
information

e Provide knowledge of grammatical structures and vocabulary and

encourage their appropriate use in speech and writing

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

CO1 understand social or transactional dialogues spoken by native speakers
of English and identify the context, topic, and pieces of specific
information

CO2 ask and answer general questions on familiar topics

CO3 employ suitable strategies to master the art of letter writing and email
writing

CO4 recognize paragraph structure and be able to match
beginnings/endings/headings with paragraphs

COS5 form sentences using proper grammatical structures and correct word

forms

SYLLABUS
UNIT-I A Drawer full of happiness (Detailed Study)
Deliverance (Non-detailed Study)

UNIT-II Nehru’s letter to his daughter Indira on her birthday(Detailed
Study)
Bosom Friend (Non-detailed Study)
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UNIT-III Stephen Hawking-Positivity ‘Benchmark’ (Detailed Study)
Shakespeare’s Sister(Non-detailed Study)

UNIT-IV Liking a Tree, Unbowed: Wangari Maathai-biography (Detailed
Study)
Telephone Conversation(Non-detailed Study)

UNIT-V  Stay Hungry-Stay foolish (Detailed Study)
Still I Rise(Non-detailed Study)

Text Books
1.“Infotech English”, Maruthi Publications. (Detailed)
2. “The Individual Society”, Pearson Publications.(Non-detailed)

Reference Books
1. Bailey, Stephen. Academic writing: A handbook for international
students. Routledge, 2014.
2. Chase, Becky Tarver. Pathways: Listening, Speaking and Critical
Thinking. Heinley ELT; 2nd Edition, 2018.
3. Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan
Educational.

4. Hewings, Martin. Cambridge Academic English (B2). CUP, 2012.
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3 0 3 3
20CE1T04 BUILDING MATERIALS AND CONSTRUCTION

B.TECH I SEMESTER

Course Objectives:

* To learn about the nature, properties, classification and manufacturing
process of building materials and familiarize with various methods of
masonry construction.

* To understand the knowledge of building components, finishings.

SYLLABUS

UNIT - I: Stones, Bricks and Masonry Stones and Bricks

Properties of building stones, Relation to their structural requirements;
Classification of stones, Stone quarrying, Precautions in blasting; Dressing
of stone; Composition of good brick earth, various methods of manufacture
of bricks; Comparison between clamp burning and kiln burning; Qualities of
a good brick.

Masonry: Types of Masonry, Rubble and Ashlar masonry; English Bond,
Flemish Bond and Rat Trap Bond; Cavity walls and Partition walls.

UNIT - II: Wood, Lime and Cement

Wood: Classification of various types of wood used in buildings, Structure of
wood, Properties - Seasoning and Defects in timber.

Lime and Cement: Various ingredients of lime, Constituents of lime,
Classification of lime.

Cement: composition, cement manufacturing process, various types of
cements, their properties and uses; Various field and laboratory tests for
Cement.

UNIT - III: Aggregates

Classification of aggregate, Coarse and Fine aggregates; Particle shape and

Texture, Bond and Strength of Aggregate; Specific gravity; Bulk density
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; Porosity and Absorption, Moisture content of Aggregate— Bulking of sand.
UNIT - IV: Building Components

Lintels, Arches, Vaults, Types of Stair cases; Different types of floors -
Concrete, Mosaic and Terrazzo floors. Pitched, Flat and curved Roofs, Lean-
to-Roof ; Coupled roofs, Trussed roofs- King and Queen Post Trusses, RCC
flat and Shell roofs.

UNIT - V: Finishings
Damp proofing and Water proofing- materials used; Plastering, Pointing,
Whitewashing and Distempering; Painting — Constituents of paints — Types
of paints; Painting of new/old Wood Surface — Varnish — Form work and
scaffolding.
Text books
1. Building materials,S K Duggal,third Edition — New Age International
Publishers.
2. Building Construction,B.C.Punmia, Ashok Kumar Jain and Arun Kumar
Jain, third Edition - Laxmi Publications (P) ltd., New Delhi.
Reference Books
1. Construction Technology,R.Chudly- Volumes I and II 2nd Edition,
Longman,UK, 1987.
2. Engineering Materials, S.C.Rangwala, Fourth Edition, Charotar
Publications.
3. Building Construction,P.C.Varghese,SecondEdition, Prentice-Hall of
India private Ltd,New Delhi.
4. The Text Book of Building Construction,S.P.Arora and S.P.Bindra,
Dhanapati Rai, second Edition Publishers.
S. SP-7:2016 National Building Code of India 2016 (NBC 2016).

P 17 of 32
B. Tech in Civil Engineering age of 325



="z DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
=" (An Autonomous Institution)

B.TECH - I SEMESTER ESC

=
o
+
w O

20CE1TO05 : ENGINEERING GRAPHICS

Objective:
e To introduce the students to use orthographic projections, projections

of points & simple lines.

e To make the students draw the projections of the lines inclined to
both the planes.

e To make the students draw the projections of the plane inclined to
both the planes.

e To make the students draw the projections of the various types of
solids in different positions inclined to one of the planes.

e To represent the object in 3D view through isometric views. The
student will be able to represent and convert the isometric view to
orthographic view and vice versa.

Course Outcomes:

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

CO1: Understand the concepts of projections and draw projections for
simple entities such as points and lines.

CO2: Draw orthographic projections of planes and simple solids.

CO3: Understand the concept of sections and sectional views.

CO4: Develop the surfaces for various simple solids and understand the
concept of intersection of two solids.

COS5: Analyze the 2D drawings and convert to 3D isometric views.

CO6: Learn computer aided drafting with AutoCAD and draw simple 2D
part drawings and orthographic views using the software.

SYLLABUS
UNIT I

Orthographic Projections: Reference plane, importance of reference lines,
projections of points in various quadrants, projections of lines, line parallel

to both the planes, line parallel to one plane and inclined to other plane.
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Projections of straight lines inclined to both the planes, determination of

true lengths, angle of inclination and traces.

UNIT II

Projections of planes: regular planes perpendicular/parallel to one
reference plane and inclined to the other reference plane; inclined to both
the reference planes.

Projections of Solids — Prisms, Pyramids, Cones and Cylinders-Simple
positions

UNIT III

Projections of Solids — Prisms, Pyramids, Cones and Cylinders with the
axis inclined to one plane.

Sections of Solids: Sections and sectional views of Right regular solids-
Prisms, Pyramids, Cones and Cylinder.

UNIT IV

Interpenetration of right regular solids: Intersection of Cylinder Vs
Cylinder, Cylinder Vs Prism, Cylinder Vs Cone, Prism Vs Cone.
Development of Surfaces: Development of Surfaces of right regular solids-
Prisms, Pyramids, Cones and Cylinder

UNIT V
Conversion of orthographic views to isometric view for Simple Solids such as

prism, pyramid, cylinder and cone; Conversion of isometric view to
orthographic views.

Computer Aided Drafting: Introduction to AutoCAD, Geometric commands,
Modify commands, Annotation, Layers, display control and Properties tool

bars. Creation of simple 2D part drawings and orthographic views.

Text books:
1. Engineering Drawing by N.D. Butt, Chariot Publications
2. Engineering Drawing by K.L.Narayana & P. Kannaiah, Scitech Publishers

Reference books:
1. Engineering Graphics for Degree by K.C. John, PHI Publishers
2. Engineering Graphics by PI Varghese, McGrawHill Publishers
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3. Engineering Drawing + AutoCad — K Venugopal, V. Prabhu Raja, New Age
4. Engineering Drawing by Agarwal & Agarwal, Tata McGraw Hill Publishers
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L TP C
B.TECH I SEMESTER HSMC 00 3 15

20CE1L06 ENGLISH COMMUNICATION SKILLS LAB

Course Objectives:
e Facilitate effective usage of functional English through role plays
e Focus on vocabulary enhancement

e Foster various nuances of phonetics and accent neutralization

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

CO1: Acquire basic proficiency in English by learning functional aspects of
English language
CO2: Learn the methods of enhancing vocabulary

CO3: Acquaint himself/herself with nuances of Phonetics

LIST OF EXPERIMENTS
Greetings and Introductions
Requesting Permission & Giving Directions
Inviting/Complaining/Congratulating
Root Words

Phonetics-Sounds and Symbols

SO a1 AW N

Pronunciation Rules

References:

1. Strengthen Your Steps, Maruti Publications
2. Interact, Orient Blackswan

3. Word Power Made Easy, Pocket Books
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L TP C

B.TECH I SEMESTER BSC 00 3 1.5

20CE1L07 ENGINEERING PHYSICS LAB

Pre-requisite: Fundamental understanding of usage of an instrument with
proper care.
Course Objective: Objective of the course is to impart
e Training Engineering graduates to handle instruments and their
usage methods to improve the accuracy of measurements.
At the end of the course, student will be able to
CO1l: Outcomes: The student is exposed to different methods of chemical
analysis and use of some commonly employed instruments. They thus
acquire some experimental skills.
CO2: Implement the basic principles of Mechanics to measure different
physical parameters.
CO3: Enhance the knowledge of Usage of electronic devices in various
applications
LIST OF EXPERIMENTS
1. Newton’s rings —Determination of radius of curvature of Plano Convex
Lens.
2. Determination of wavelength of spectral lines -Diffraction Grating
3. Determination of thickness of a spacer using wedge film and parallel
interference fringes.
4. Determination of wavelength of laser source using diffraction grating
S. Determination of Numerical Aperture and bending loss of a given
Optical Fiber.
6. Determination of dispersive power of prism.
7. Determination of Rigidity modulus of a material- Torsional Pendulum.
8. Determination of Acceleration due to Gravity and Radius of Gyration-
Compound Pendulum.
9. Determination of Young’s modulus by method of single cantilever
oscillations

10. Verification of laws of vibrations in stretched strings — Sonometer.
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11.
12.
13.
14.

15.

Estimation of Planck’s Constant using Photo electric Effect

Study of I /V Characteristics of Semiconductor diode.

I/V characteristics of Zener diode.

Magnetic field along the axis of a current carrying coil — Stewart
and Gee’s apparatus

Energy Band gap of a Semiconductor using p - n junction diode

Reference Books

1. A Text book of Practical Physics, Balasubramanian S, Srinivasan M.N, S

Chand Publishers, 2017.
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L TP C
0 0 3 1.5
20CE1L08 CIVIL ENGINEERING WORKSHOP

B.TECH I SEMESTER ESC

Course objectives:

e To outline the process of identification of various building components

and their estimation

e To provide knowledge on operation of the various survey instruments
used for linear and angular measurements.

e To explain the concept of measurement of discharge and velocity in a
pipe and density of water

e To demonstrate automatic weather station

LIST OF EXPERIMENTS

1. Demonstration on usage of chain
2. Ranging - offsets — chain-age

3. To find the area of an irregular polygon using chain by using horizontal

measurements
4. Determination of bearings and included angles with prismatic compass.
5. Demonstration on various Building materials used in construction

6. Estimation of quantity of bricks, concrete, wood, paint for the given

single room building

7. Masonry work hands — on practice work deferent types of bonds in brick

masonry
8. Identification of quality of brick through physical tests

9. Identification of soil based on their physical properties
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10. Setting out of building: The student is required to set out a building
(Single room only) as per the given building plan using tape and cross

staff.

11. Demonstration on Installation of simple sanitary fittings and fixtures like

Tap, T-joint, Elbow, bend, threading etc.

12. Finding the discharge velocity in a water pipe line also find density of

water

13. Computation of Centre of gravity and moment of inertial of (i) I-section

and (ii) Channel section.
14. Welding (arc welding and gas welding)
15. Carpentry (Demonstration)

16. Identify deferent types of roads in the campus and write the physical

characteristics of layers

17. Demonstration on making of cement mortar/concrete for the given

nominal mix

18. Study of given Topo -sheet

REFERENCE BOOKS:

1. Laboratory Manual for Basic Civil Engineering workshops
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B.TECH II SEMESTER BSC

20CE2T01 TRANSFORM TECHNIQUES

Pre-requisite: Linear Algebra and Differential Equations

Course Objective: Objective of the course is to impart

e Learning the techniques of Laplace transforms to solve ordinary
differential equations

e knowledge of Fourier series & Fourier transforms for piecewise
continuous functions

e knowledge of solving boundary valued problems

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

CO1: Able to analyze a class of integrals in terms of beta and gamma
functions

CO2: Provide the techniques of Laplace transformations and able to solve
problems related to digital signal processing

CO3: Analyze the general periodic functions in the form of an infinite
convergent sine and cosine series

CO4: Illustrate the methods to solve the boundary value problems

CO5: Determine a solution of a discrete system using Z- transforms

SYLLABUS

UNIT-I: Special functions:

Beta function, Properties & problems, Gamma function, properties & problems,

Relation between Beta and Gamma functions, Evaluation of improper integrals.
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UNIT-II: Laplace Transforms (all properties without proofs):

Definition, Transforms of elementary functions, properties of Laplace
transforms, Transforms of periodic functions, Transforms of derivatives

and integrals, Multiplication by t», Division by t, Evaluation of improper
integrals.

Inverse Laplace transforms-Method of partial fractions, other methods of
finding inverse transforms, Convolution theorem (without proof). Application:

Application to differential equations

UNIT-III: Fourier Series & Fourier Transforms:

Euler’s formulae (without proof), Conditions of Fourier expansion, Functions
having points of discontinuity, Change of inerval, Even and odd functions, Half-
range series.

Fourier Integral theorem (without proof), Fourier cosine & sine integral,
complex form of Fourier integral, Fourier transform, Fourier sine & cosine
transforms, properties of Fourier transforms (without proof), Convolution
theorem(without proof), finite & infinite Fourier sine & cosine transforms.

UNIT-IV: Partial Differential Equations:

Formation of partial differential equations by eliminating arbitrary constants
and arbitrary functions, solutions of first order linear (Lagrange) equation and
nonlinear (standard type) equations. Method of separation of Variables,
Applications: One-dimensional wave and heat equations, two-dimensional heat

equation.

UNIT-V: Z-Transforms: (all properties without proofs)

Introduction, definition, some standard z-transforms, linearity property,
damping rule, some standard results, shifting U, to the right, multiplication by
n, initial and final value theorems, Inverse z-transforms, convolution theorem,
evaluation of inverse z-transforms by partial fractions, applications to

difference equations.
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Text Books:

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

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

Reference Books:

3. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley &
Sons, 10th Edition, 2015.

4. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering
Mathematics, Lakshmi Publications, 9th Edition, 2014.

P 28 of 32
B. Tech in Civil Engineering age 28 of 325



="~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
=" (An Autonomous Institution)

L TUPOC

B.TECH II SEMESTER BSC 3 00 3

20CE2T02 ENGINEERING CHEMISTRY

Pre-requisite: Knowledge of basic concepts of Chemistry for Engineering
students will help them as professional engineers later in design and

material selection, as well as utilizing the availableresources.

Course Objective: Objective of the course is to impart

e Importance of usage of plastics in household appliances and composites
(FRP) in aerospace andautomotive industries.

e Outline the basics for the construction of electrochemical cells, batteries
and fuel cells. Understand the mechanism of corrosion and how it can be
prevented.

e Express the increases in demand as wide variety of advanced materials
are introduced; whichhave excellent engineering properties.

¢ Classify and discuss the materials used in major industries like steel
industry, metallurgical industries and construction industries and
electrical equipment manufacturing industries. Lubrication is also
summarized.

¢ Relate the need of fuels as a source of energy to any industry, particularly
industries like thermal power stations, steel industry, fertilizer industry
etc., and hence introduced.

e Explain the importance and usage of water as basic material in almost all
the industries;

e Interpret drawbacks of steam boilers and also how portable water is

supplied for drinking purposes.

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

CO1l: Analyze the different types of composite plastic materials and
interpret the mechanism ofconduction in conducting polymers.

CO2: Utilize the theory of construction of electrodes, batteries and fuel
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cells in redesigning new engineering products and categorize the
reasons for corrosion and study methods to control corrosion.
CO3: /nthesize nanomaterials for modern advances of engineering
technology.
ismmarize the techniques that detect and measure changes of state
of reaction.
lustrate the commonly used industrial materials.
CO4: ifferentiate petroleum, petrol, synthetic petrol and have knowledge
how they are produced.
Study alternate fuels and analyse flue gases.
CO5: Analyze the suitable methods for purification and treatment of

hard water and brackish water.

SYLLABUS
UNIT-I: Polymer Technology:

Polymerisation: Introduction, methods of polymerization (addition and
Condensation), Physical and mechanical properties.

Plastics: Compounding, fabrication (compression, injection, blown film
and extrusion), preparation, properties and applications (PVC,
polycarbonates and Bakelite), mention some examples of plastic materials
used in electronic gadgets.

Elastomers: Natural rubber-Drawbacks-vulcanization, preparation,
properties and applications (Buna S, thiokol and polyurethanes).
Composite materials: Fiber reinforced plastics — GFRP and Aramid FRP
Conducting polymers: Intrinsic and extrinsic conducting polymers

Biodegradable polymers: preparation and applications

UNIT-II: Electrochemical Cells And Corrosion:

Part 1I: ELECTROCHEMICAL CELLS: Single electrode potential,
electrochemical series and uses of series, standard hydrogen electrode,
calomel electrode, batteries (Dry cell, Li ion battery and zinc air cells), fuel
cells (H2-0O2, CH30H-02, phosphoric acid and molten carbonate).

Part II: Corrosion: Definition, theories of corrosion (chemical and
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electrochemical), galvanic corrosion, differential aeration corrosion, stress

corrosion, galvanic series, factors influencing rate of corrosion, corrosion
control (cathodic protection), Protective coatings (cathodic coatings, anodic

coatings, electroplating and electroless plating)

UNIT-III: Chemistry Of Materials:

Part- A: Nano materials:- Introduction, sol-gel method, characterization
by (Brunauer Emmet Teller [BET]), (scanning electron microscopy [SEM])
and (transmission electron microscopy [TEM]) with example (TiO2),
applications of graphene and fullerenes, carbon nanotubes (types,

preparation and applications)

Part-B: Refractories: - Definition, classification, properties
(refractoriness, refractoriness wunder load, porosity and thermal
spalling), failure of refractories.

Lubricants: - Definition, mechanism of lubricants, properties (definition
and importance).

Cement: - Constituents, manufacturing, parameters to characterize the
clinker formation: lime saturation factor (LSF), silica ratio (SR) and alumina

ratio (AR), deterioration of cement.

UNIT-IV: Fuels:

Introduction, calorific value, higher calorific value, lower calorific values,
problems using Dulong’s formula, proximate and ultimate analysis of coal
sample and their significance, numerical problems, petroleum (refining-
cracking), synthetic petrol (Fischer Tropsch and Bergius), petrol knocking,
diesel knocking, octane and cetane ratings, anti-knocking agents,
Introduction to alternative fuels (Bio-diesel, ethanol, methanol, natural gas,

liquefied petroleum gas, compressed natural gas).

UNIT-V: Water Technology:

Hardness of water, determination of hardness by complexometric method,
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boiler troubles (priming and foaming, scale formation, boiler corrosion,

caustic embrittlement), internal treatments, softening of hard water (zeolite
process and related sums, ion exchange process), potable water and its
specifications, break point chlorination-desalination (reverse osmosis and

electro dialysis).

Standard Books:

1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai
& Sons, Delhi, (Latest edition).

2. Shikha Agarwal, “Engineering Chemistry’, Cambridge University
Press, New Delhi, (2019).

3. S.S. Dara, “A Textbook of Engineering Chemistry”’, S.Chand & Co,
(2010).

4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co.
(Latest edition).

Reference:

1. K. Sesha Maheshwaramma and Mridula Chugh, ¢“Engineering
Chemistry”, Pearson India Edn.

2. O.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education
Private Limited, 2009). CNR Rao and JM Honig (Eds)

3. “Preparation and characterization of materials” Academic press, New
York (latest edition) B. S. Murthy, P. Shankar and others,

4. “Textbook of Nanoscience and Nanotechnology”, University press

(latest edition)
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B.TECH II SEMESTER ESC

20CE2T03 ENGINEERING MECHANICS

Objectives: The students completing this course are expected to understand
the concepts of forces and its resolution in different planes, resultant of
force system, forces acting on a body, their free body diagrams using
graphical methods. They are required to understand the concepts of centre
of gravity and moments of inertia and their application, Analysis of frames
and trusses, different types of motion, friction and application of work -

energy method.

Course outcomes:

1 The student should be able to draw free body diagrams for FBDs for
particles and rigid bodies in plane and space and problems to solve the
unknown forces, orientations and geometric parameters.

2. The student should be able to determine centroid for lines, areas and
center of gravity for volumes and their composites.

3. The student should be able to determine area and mass movement of
inertia for composite sections

4. The student should be able to analyze motion of particles and rigid bodies
and apply the principles of motion, work energy and impulse -
momentum.

SYLLABUS

UNIT -1

Objectives: The students are to be exposed to application of free body

diagrams. Solution to problems using graphical methods and law of triangle

of forces.

Introduction to Engg. Mechanics — Basic Concepts.
Systems of Forces: Coplanar Concurrent Forces — Components in Space —
Resultant — Moment of Force and its Application — Couples and Resultant of

Force Systems.
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Equilibrium of Systems of Forces: Free Body Diagrams, Equations of

Equilibrium of Coplanar Systems, Spatial Systems for concurrent forces.

Lamis Theorm, Graphical method for the equilibrium of coplanar forces,
Converse of the law of Triangle of forces, converse of the law of polygon of

forces condition of equilibrium.

UNIT II

Objectives: The students are to be exposed to the concepts of force and
friction, direction and its application.

Friction: Introduction, limiting friction and impending motion, coulomb’s
laws of dry friction, coefficient of friction, cone of friction, Wedges.

Analysis of plane trusses-Method of Joints, Method of Sections.

UNIT - III

Objectives : The students are to be exposed to concepts of centre of gravity.
Centroid: Centroids of simple figures (from basic principles) — Centroids of
Composite Figures

Centre of Gravity: Centre of gravity of simple body (from basic principles),

centre of gravity of composite bodies, Pappus theorems.

UNIT - IV

Objectives: The students are to be exposed to concepts of moment of inertia
and polar moment of inertia including transfer methods and their
applications.

Area moments of Inertia: Definition — Polar Moment of Inertia, Transfer
Theorem, Moments of Inertia of Composite Figures, Products of Inertia,
Transfer Formula for Product of Inertia.

Mass Moment of Inertia: Moment of Inertia of Masses, Transfer Formula

for Mass Moments of Inertia, mass moment of inertia of composite bodies.

UNIT -V

Objectives: The students are to be exposed to rigid motion kinematics and
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kinetics

Kinematics: Rectilinear and Curvilinear motions — Velocity and Acceleration

— Motion of Rigid Body — Types and their Analysis in Planar Motion

Kinetics: Analysis as a Particle and Analysis as a Rigid Body in Translation-
Central Force Motion — Equations of Plane Motion — Fixed Axis Rotation -
Rolling Bodies.

Work - Energy Method: Equations for Translation, Work-Energy
Applications to Particle Motion, Connected System-Fixed Axis Rotation and

Plane Motion. Impulse momentum method.

TEXT BOOKS :
1. Engineering Mechanics - S.Timoshenko & D.H.Young., 4th Edn - , Mc
Graw Hill publications.

2. Engineering Mechanics- S S Bhavikati -New Age International Publishers

REFERENCES :

3. Engineering Mechanics, statics and dynamics — [.H.Shames, — Pearson
Publ.

4. Engineering Mechanics, Fedinand . L. Singer, Harper — Collins.

5. Engineering Mechanics statics and dynamics , A Nelson , Mc Graw Hill
publications

6. Engineering Mechanics- A K Tayal

7. Engieering Mechanics , R.K.Bansal, Laxmi Publications

8. Engg. Mechanics- KL Kumar-Tata McGraw Hill publications
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B.TECH II SEMESTER ESC

20CE2T04 BUILDING PLANNING AND DRAWING

Course Objectives:

¢ Initiating the student to different building bye-laws and regulations.
e Imparting the planning aspects of residential buildings and public
buildings.

e Giving training exercises on various signs and bonds and different
building units.

e Imparting the skills and methods of planning of various buildings.

SYLLABUS

UNIT I: Building Byelaws and Regulations

Introduction- terminology- objectives of building byelaws- floor area ratio-
floor space index- principles under laying building bye laws- classification
of buildings- open space requirements — built up area limitations height of
buildings- wall thickness — lightening and ventilation requirements.

Sign Conventions and Bonds

Brick, stone, plaster, sand filling, concrete, glass, steel, cast iron, copper
alloys, aluminum alloys etc., lead, zinc, tin etc., earth, rock, timber and
marbles. English bond and Flemish bond - odd and even courses for one,
one and half, two and two and half brick walls in thickness at the junction
of a corner.

UNIT II: Residential Buildings

Minimum standards for various parts of buildings requirements of different
rooms and their grouping.

Characteristics of various types of residential buildings and relationship
between plan, elevation and forms and functions

UNIT III: Public Buildings

Planning of educational institutions, hospitals, dispensaries, office
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buildings, banks.

Industrial buildings, hotels and motels, buildings for recreation,
Landscaping requirements.

UNIT IV: Doors, Windows, Ventilators And Roofs

Panelled door, panelled and glazed door, glazed windows, panelled

windows, swing ventilators, fixed ventilators.

Coupled roof, collar roof, King Post truss, Queen Post truss Sloped and flat
roof .

UNIT V: Planning and Designing Of Buildings.

Draw the Plan, Elevation and Sections of a Residential Buildings from the
given line diagram.

Draw the Plan, Elevation and Sections of a Public Buildings from the given

line diagram.

Text Books:

1. Planning, designing and Scheduling, Gurucharan Singh and Jagadish
Singh

2. Building planning and drawing by M. Chakravarthi.

3. 3. ‘A’ Series & B’ Series of JNTU Engineering College, Anantapur,

References:

1. Building drawing, M G Shah, C M Kale and S Y Patki, Tata McGraw Hill,
New Delhi.

2. Principles of Building Drawing, M G Shah and C M Kale, Trinity
Publications, New Delhi.

3. Civil Engineering drawing and House planning, B. P. Verma, Khanna
publishers, New Delhi.

4. Civil Engineering Building practice, Suraj Singh: CBS Publications, New
Delhi, and Chennai.

5. Building Materials and Construction, G. C Saha and Joy Gopal Jana,
Mcgraw Hill Education (P ) India Ltd. New Delhi.
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20CE2T05 PROBLEM SOLVING THROUGH C
Pre-requisite:

Course Objective:

* To learn about the computer systems, computing environments,
developing of a computer program and Structure of a C Program

» To gain knowledge of the operators, selection, control statements and
repetition in C. To learn about the design concepts of arrays, strings,
enumerated structure and union types and their usage. To assimilate
about pointers, dynamic memory allocation and know the significance of

Preprocessor. To assimilate about File I/O and significance of functions
Course Outcomes: At the end of the course, student will be able to

CO1: Understand the basic concepts of programming

CO2: Understand and Apply loop construct for a given problem

CO3: Demonstrate the use pointers

CO4: Understand the use of functions and develop modular reusable

code

CO5: Understand File I/O operations

SYLLABUS
UNIT-I:

INTRODUCTION TO COMPUTERS: Functional Components of computer,
computer software, categories of memory, types of programming languages,
Development of algorithms, flow charts, software development process, Computer
Numbering system

BASICS OF C PROGRAMMING: Introduction to programming paradigms,
Structure of C program, Data Types, C Tokens, Operators: Precedence and

Associativity, Expressions Input/output statements, Assignment statements
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UNIT-II:
Decision making statements: if, if else, nester if. Multi way decision making

statements: else if, Switch statement. Loop statements: while, do while, for,
Compilation process.

UNIT-III:

Introduction to Arrays: Declaration, Initialization, One dimensional array,
Example Programs on one dimensional array, Selection sort, linear and binary
search, two dimensional arrays, Matrix Operations, Multi-dimensional Arrays
Strings: Declaration, String operations: length, compare, concatenate, copy, String
handling functions.

UNIT-IV:

FUNCTIONS: Introduction to functions: Function prototype, function definition,
function call, Built-in functions, Recursion, Storage classes, Passing Arrays &
Strings to the functions, Preprocessor directives

POINTERS: Pointers, Pointer operators, Pointer arithmetic, Arrays and pointers,
Array of pointers, Parameter passing: Pass by value, Pass by reference, Dynamic
Memory Allocation

UNIT-V:

STRUCTURES AND UNIONS: Structure, Nested structures, Pointer and
Structures, Array of structures, Example Program using structures and pointers,
Self-referential structures, Unions.

FILE PROCESSING: Files, Types of file processing: Sequential access, Random

access, Sequential access file, Random access file, Command line arguments

Text Books:

1. Krnighan. B.W and Ritche, D.M, “The C Programming Language”, Second

Edition, Pearson Education, 2006

2. ReemaThareja, “Programming in C”, Oxford University Press, Second

Edition, 2016.

References:

1. Pradepdey, Manas Ghosh, “Fundamentals of Computing and
programming in C”, First Edition, Oxford University Press, 2009.

2. Paul Deitel and Harvey Deitel, “C How to Program”, Seventh Edition,
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Pearson Publication.
3. E Balagursamy, “Programming in C, Sixth Edition, Tata McGraw Hill.
4. Ajay Mittal, “Programming in C A practical Approach”, Pearson

education
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20CE2L06 ENGINEERING CHEMISTRY LAB

Pre-requisite: Acquire some experimental skills.

Course Objective: Objective of the course is to impart
e The experiments introduce volumetric analysis; redox titrations with
different indicators; EDTA titrations.

e A few instrumental methods of chemical analysis.

Course Outcomes:
At the end of the course, student will be able to
CO1: The student is exposed to different methods of chemical analysis
and use of some commonly employed instruments. They thus

acquire some experimental skills.

LIST OF EXPERIMENTS
1 Determination of HCI using standard Na2CO3 solution.

2 Determination of alkalinity of a sample containing Na2CO3 and
NaOH.

3 Determination of Mn+2 using standard oxalic acid solution.

4 Determination of ferrous iron using standard K2Cr207 solution.

S5 Determination of Cu+2 using standard hypo solution.

6 Determination of temporary and permanent hardness of water using
standard EDTA solution.

7 Determination of Fe+3 by a colorimetric method.

8 Determination of the concentration of acetic acid using sodium
hydroxide (pH-metry method).
9 Determination of iso-electric point of amino acids using pH-metry

method /conductometric method
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10

11

12

13

14

15

16

17

Determination of the concentration of strong acid vs strong base (by
conductometric method).

Determination of strong acid vs strong base (by potentiometric
method).

Determination of Mg+2 present in an antacid.
Determination of CaCO3 present in an egg shell.
Estimation of Vitamin C.

Determination of phosphoric content in soft drinks.
Adsorption of acetic acid by charcoal.

Preparation of nylon-6, 6 and Bakelite (demonstration only).
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20CE2L07: COMPUTER AIDED BUILDING DRAWING LAB

Course Objectives:
e The objective of this lab is to teach the student basic drawing
fundamentals in various civil engineering applications, specially in

building drawing.

Course Outcomes:
At the end of the course, the student will be able to:
e Master the usage of Auto cad commands for drawing 2D & 3D

building drawings required for different civil engineering applications.

LIST OF EXPERIMRNTS
Introduction to computer aided drafting .
Software for CAD - Introduction to different softwares.

Practice exercises on CAD software .

w0 p e

Drawing of plans of buildings using software a) Single storied

buildings b) Multi storied buildings .

5. Developing sections and elevations for a) Single storied buildings b)
Multi storied buildings.

6. Detailing of building components like Doors, Windows, Roof Trusses
etc. using CAD softwares .

7. 7. Exercises on Development of working drawings of buildings |

Residential ,Industrial ,Public buildings).

TEXT BOOKS:

1. Computer Aided Design Laboratory by M. N. Sesha Praksh & Dr. G. S.

Servesh — Laxmi Publications.

2. Engineering Graphics by P. J. Sha — S. Chand & Co.
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20CE2L08 PROBLEM SOLVING THROUGH C LAB

Course Objectives:

Apply the principles of C language in problem solving.

To design flowcharts, algorithms and knowing how to debug
programs.

To design & develop of C programs using arrays, strings pointers
&functions.

To review the file operations, preprocessor commands.

Course Outcomes:

Demonstrate Knowledge on various concepts of a C language.
Able to draw flowcharts and write algorithms.

Able design and development of C problem solving skills.
Able to design and develop modular programming skills.

Able to trace and debug a program

Exercise 1:

1. Write a C program to print a block F using hash (#), where the F has

a height of six characters and width of five and four characters.

2. Write a C program to compute the perimeter and area of a rectangle

with a height of 7 inches and width of Sinches.

3. Write a C program to display multiple variables.

Exercise 2:

1. Write a C program to calculate the distance between the two points.

2. Write a C program that accepts 4 integers p, q, r, s from the user

where r and s are positive and p is even. If q is greater than r and s

is greater than p and if the sum of r and s is greater than the sum

of p and q print "Correct values", otherwise print "Wrong values".

Exercise 3:

1. Write a C program to convert a string to a long integer.

2. Write a program in C which is a Menu-Driven Program to compute
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the area of the various geometrical shape.

3. Write a C program to calculate the factorial of a given number.

Exercise 4:
1. Write a program in C to display the n terms of even natural number
and their sum.
2. Write a program in C to display the n terms of harmonic series and
their sum. 1+1/2+1/3+1/4+1/5... 1/n terms.
3. Write a C program to check whether a given number is an
Armstrong number or not.
Exercise 5:
1. Write a program in C to print all unique elements in an array.
2. Write a program in C to separate odd and even integers in separate
arrays.
3. Write a program in C to sort elements of array in ascending order.
Exercise 6:
1. Write a program in C for multiplication of two square Matrices.
2. Write a program in C to find transpose of a given matrix.
Exercise 7:
1 Write a program in C to search an element in a row wise and
column wise sorted matrix.
2 Write a program in C to print individual characters of string in
reverse order.
Exercise 8:
1. Write a program in C to compare two strings without using string
library functions.
2. Write a program in C to copy one string to another string.
Exercise 9:
1. Write a C Program to Store Information Using Structures with
Dynamically Memory Allocation
2. Write a program in C to demonstrate how to handle the pointers in
the program.
Exercise 10:

1. Write a program in C to demonstrate the use of & (address of) and
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*(value at address) operator.
2. Write a program in C to add two numbers using pointers.
Exercise 11:
1. Write a program in C to add numbers using call by reference.
2. Write a program in C to find the largest element using Dynamic
Memory Allocation.
Exercise 12:
1. Write a program in C to swap elements using call by reference.
2. Write a program in C to count the number of vowels and
consonants in a string using a pointer.
Exercise 13:
1. Write a program in C to show how a function returning pointer.
2. Write a C program to find sum of n elements entered by user. To
perform this program, allocate memory dynamically using malloc(

Jfunction.

Exercise 14:

1. Write a C program to find sum of n elements entered by user. To
perform this program, allocate memory dynamically using calloc( )
function. Understand the difference between the above two
programs

2. Write a program in C to convert decimal number to binary number
using the function.

Exercise 15:

1. Write a program in C to check whether a number is a prime number
or not using function.

2. Write a program in C to get the largest element of an array using the
function.

Exercise 16:

1. Write a program in C to append multiple lines at the end of a text
file.

2. Write a program in C to copy a file in another name

3. Write a program in C to remove a file from the disk.
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20CE2M09 ENVIRONMENTAL SCIENCE

Course objective:

To understand the importance of Environment and the importance of
biodiversity

Course outcomes:

e The importance of environment, Natural resources and current global
environmental challenges for the sustenance of the life on planet
earth.

e The concepts of the ecosystem and its function in the environment.

e 3.The biodiversity of India and the threats to biodiversity, and
conservation practices to protect the biodiversity

e The various attributes of the pollution and their impacts and
measures to reduce or control the pollution along with waste
management practices.

e The environmental legislations of India and Social issues and the
possible means

e 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- 1l°production&

2oproduction- Major ecosystems: Forest ecosystem- Grassland ecosystem,
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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
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 Environmental

Management Plan and Environmental Impact Statement- Ecotourism
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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

REFERENCES:

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

B Tech in Civil Engineering Page 49 of 325



=C~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
o

="~ (An Autonomous Institution)

L TPC
B.TECH III SEMESTER BSC 3 003
NUMERICAL METHODS AND VECTOR
20CE3T01 CALCULUS

Course objectives:
Pre Requisites: Mathematics

Objectives: Understand the basic numerical methods to solve
simultaneous linear equations. To quantify the knowledge of numerical

methods to solve ordinary differential equations

Course Outcomes: after the completion of the course student should

be able to

CO1: Determine the solution of transcendental equations by different
numerical methods. Provide the interpolation techniques which
analyze the data of an unknown function.

CO2: Illustrate the numerical methods to determine solutions for a class of
ordinary differential equations involving irregularly shaped
boundaries

CO3: Illustrate the numerical methods to determine solutions for a class of
ordinary differential equations involving irregularly shaped
boundaries.

CO4: Evaluate areas and volumes using double & triple integrals.

COS5: Apply the concepts of calculus to scalar and vector fields and

establish the relation between line, surface and volume integrals.

Syllabus:
UNIT I: Numerical Solution of Equations:

Solution of Algebraic and transcendental equations: Bisection method,
Method of false position and Newton-Raphson method. Iterative methods of
solution of linear simultaneous equations: Jacobi’s and Gauss-Seidel

iteration methods.
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UNIT II: Interpolation:Forward and backward, relation between these
operators, Differences of a polynomial, Interpolation with unequal intervals:
Lagrange’s interpolation formula, Newton’s forward & backward

interpolation formulae & problems.

UNIT III: Numerical Integration & Numerical Solutions of ordinary

differential equations with initial conditions:

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 IV: Multiple Integrals:

Double integrals in Cartesian & polar coordinates, Change of order of
integration, Triple integrals, Change of variables (Cartesian to Polar,
Rectangular coordinates to Cylindrical & Rectangular coordinates to
Spherical polar coordinate systems). Applications: Area enclosed by plane

curves, Volume of solids.
Unit-V: Vector Differentiation & Vector Integration:

Introduction, Scalar and Vector point functions, Del applied to scalar point
functions-Gradient, directional derivatives, Del applied to vector point
functions-Div& Curl, physical interpretation of div & curl, Del applied twice
to point functions, Del applied to products of point functions (Identities

without proofs).

Line integral, Green’s theorem in the plane (without proof), Surface
integrals, Stoke’s theorem (without proof), Volume integral, Gauss

Divergence theorem (without proof)

Text Books:

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

2. B. V. RAMANA, Higher Engineering Mathematics, Tata MC Graw Hill,
1st Edition, 2007.
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Reference Books:

3. ERWIN KREYSZIG, Advanced Engineering Mathematics, John Wiley &
Sons, 10th Edition, 2015.

4. N. P. BALI & Dr. MANISH GOYAL, A Text book of Engineering
Mathematics, Lakshmi Publications, 9th Edition, 2014.
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Pre Requisites: Engineering Mechanics

Objectives: The subject provide the knowledge of simple stress strains
flexural stresses in members, shear stresses and deflection in beams so

that the concepts can be applied to the Engineering problems.

Course Outcomes: after the completion of the course student should
be able to

CO1: Gain a broad understanding of behavior of materials
CO2: Identify forces to be resisted by member

CO3: Analyze stresses in member

CO4: Determine deformations of simple members

SYLLABUS
UNIT -1
SIMPLE STRESSES AND STRAINS:

Simple Stresses and strains — Elastic constants — Relationship between
elastic constants — Stress Strain Diagram - Ultimate Stress — Yield Stress —
Deformation of axially loaded member — Composite Bars — Thermal Stresses
— State of Stress in two dimensions — Stresses on inclined planes — Principal
Stresses and Principal Planes — Maximum shear stress — Mohr’s circle

method.
UNIT - 1I
SHEAR FORCE AND BENDING MOMENT:

Types of loads, supports, beams — concept of shearing force and bending
moment — Relationship between intensity of load, Shear Force and Bending
moment — Shear Force and Bending Moment Diagrams for Cantilever,
simply supported and overhanging beams with concentrated load,
uniformly distributed load, uniformly varying load and concentrated

moment.
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UNIT - III
FLEXURAL STRESSES:

Theory of simple bending — Assumptions — Derivation of bending equation:
M/I = f/y = E/R - Neutral axis — Determination of bending stresses -
Section modulus of rectangular and circular sections (Solid and Hollow),

[, T, Angle and Channel sections — Design of simple beam sections.
SHEAR STRESSES:

Derivation of formula - Shear stress distribution across various beam

sections like rectangular, circular, triangular, I, T angle sections.
UNIT -1V

DEFLECTION OF BEAMS:

Bending into a circular arc - slope, deflection and radius of curvature -
Differential equation for the elastic line of a beam — Double integration and
Macaulay’s methods — Determination of slope and deflection for cantilever
and simply supported beams subjected to point loads, U.D.L, Uniformly
varying load-Mohr’s theorems - Moment area method - application to

simple cases.
UNIT -V

Torsion, Shafts & Springs, Theories of Failures: Torsion of circular and
hollow shafts, Elastic Theory of torsion, Stresses and Deflection in circular
solid and hollow shafts. Combined bending moment and torsion of shafts —
Strain energy due to torsion- Modulus of Rupture — Power transmitted to
shaft- shaft in series and parallel- Closed and open coiled helical springs-

Leaf springs.
Text Books:

1) Strength of Materials by R.K.Bansal, Lakshmi Publications House Pvt.
Ltd.

2) Strength of Materials by R.K Rajput, S.Chand & Company Ltd.
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References:
1) Strength of Materials by S.S.Bhavikatti, Vikas Publishing House Pvt. Ltd.

2) Mechanics of Structures Vol -I by H.J.Shah and S.B.Junnarkar,
Charotar Publishing

House Pvt. Ltd.
3) Strength of Materials by D.S Prakash Rao, Universities Press Pvt. Ltd.

4) Strength of Materials by S.S.Rattan, Tata McGraw Hill Education Pvt.
Ltd.

5) Fundamentals of Solid Mechancis by M.L.Gambhir, PHI Learning Pvt. Ltd

6) Strength of Materials and Structures by John Case et al., Butterworth-

Heinemann.
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Pre Requisites: Engineering Mechanics

Objectives: This subject introduces the basic concepts of fluids, their
behavioural properties, analyzing the fluid flows using primary equations.
This subject further deals with various flow measuring devices and

concepts of boundary layer flows.

Course Outcomes: after the completion of the course student should

be able to

CO1:Understanding the behavior of fluids and its properties.
CO2:Able to identify and understand the static fluid systems.
CO3:Able to identify and understand the dynamic fluid systems.
CO4:Able to analyze the flow parameters and design different fluid flow
systems
SYLLABUS

UNIT I

INTRODUCTION : Dimensions and units — Physical properties of fluids
specific gravity, viscosity, surface tension, vapor pressure and their
influences on fluid motion pressure at a point, Pascal’s law, Hydrostatic law
- atmospheric, gauge and vacuum pressure- measurement of pressure.
Pressure gauges, Manometers: differential and Micro Manometers.
Hydrostatic forces on submerged plane, Horizontal, Vertical, inclined and

curved surfaces — Center of pressure. Derivations and problems.
UNTI - II

FLUID KINEMATICS: Description of fluid flow, Stream line, path line and
streak lines and stream tube. Classification of flows : Steady, unsteady,
uniform, non uniform, laminar, turbulent, rotational and irrotational flows
— Equation of continuity for one, two , three dimensional flows — stream and

velocity potential functions, flow net analysis.
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UNIT - III

FLUID DYNAMICS and Measurement of Flow: Surface and body forces —
Euler’s and Bernoulli’s equations for flow along a stream line for 3-D flow,
(Navier — stokes equations (Explanationary) Momentum equation and its
application — forces on pipe bend. Pitot tube, Venturi meter and orifice
meter — classification of orifices, flow over rectangular, triangular and

trapezoidal and stepped notches - -Broad crested weirs
UNIT - IV

CLOSED CONDUIT FLOW: Reynold’s experiment — Characteristics of
Laminar & Turbulent flows. Laws of Fluid friction — Darcy’s equation,
,variation of friction factor with Reynold’s number — Moody’s Chart, Minor
losses — pipes in series — pipes in parallel — Total energy line and hydraulic
gradient line. Pipe network problems Flow between parallel plates, Flow

through long tubes, flow through inclined tubes.
UNIT -V

BOUNDARY LAYER THEORY: Approximate Solutions of Navier Stoke’s
Equations - Boundary layer - concepts, Prandtl contribution,
Characteristics of boundary layer along a thin flat plate, Vonkarmen
momentum integral equation, laminar and turbulent Boundary layers (no
derivations) BL in transition, separation of BL, control of BL, flow around

submerged objects-Drag and Lift- Magnus effect.

TEXT BOOKS:
1. Fluid Mechanics by Modi and Seth, Standard book house.

2. Introduction to Fluid Machines by S.K.Som & G.Biswas (Tata
Mc.Grawhill publishers Pvt. Ltd.)

3. Introduction to Fluid Machines by Edward J. Shaughnessy, Jr, Ira M.
Katz and James P. Schaffer, Oxford University Press, New Delhi
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REFERENCES:

1. Fluid Mechanics by J.F.Douglas, J.M. Gaserek and J.A.Swaffirld

(Longman)
2. Fluid Mechanics by Frank.M. White (Tata Mc.Grawhill Pvt. Ltd.)

3. Fluid Mechanics by A.K. Mohanty, Prentice Hall of India Pvt. Ltd., New
Delhi

4. A text of Fluid mechanics and hydraulic machines by Dr. R.K. Bansal -
Laxmi Publications (P) ltd., New Delhi
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20CE3T04 CONCRETE TECHNOLOGY

Course Objectives: Lot of advantages are taking place in the concrete
technology as par with development taking place in the engineering. The
present day industry needs the knowledge of concrete technology
thoroughly. The subject is designed to give the basic knowledge as well as

latest developments in concrete technology.

Course Outcomes: After the completion of the course student should
be able to

CO1: Determine the properties of concrete ingredients i.e. cement, sand,
coarse aggregate by conducting different tests. Recognize the effects
of the rheology and early age properties of concrete on its long-term
behavior.

CO2: Apply the use of various chemical admixtures and mineral additives
to design cement based materials with tailor-made properties

CO3: Use advanced laboratory techniques to characterize cement-based
materials.

CO4: Perform mix design and engineering properties of special concretes
such as high-performance concrete, self-compacting concrete, and

fibre reinforced concrete

UNIT I

CEMENT: Portland cement — chemical composition — Types of Cements—
Hydration, Setting of cement — Structure of hydrate cement — Test on
physical properties — Different grades of cement. Admixtures: Types of

admixtures — mineral and chemical admixtures.
UNIT - 11

AGGREGATES: Classification of aggregate — Particle shape & texture —

Bond, strength & other mechanical properties of aggregate — Specific

B Tech in Civil Engineering Page 59 of 325



=C~ DVR & Dr. HS MIC College of Technology MIC20 (w.e.f. 2020-21)
=

="~ (An Autonomous Institution)

gravity, Bulk density, porosity, adsorption & moisture content of aggregate
— Bulking of sand - Deleterious substance in aggregate — Soundness of
aggregate — Alkali aggregate reaction — Thermal properties — Sieve analysis —
Fineness modulus — Grading curves — Grading of fine & coarse Aggregates —

Gap graded aggregate — Maximum aggregate size.
UNIT - III

FRESH CONCRETE: Workability - Factors affecting workability -
Measurement of workability by different tests — Setting times of concrete —
Effect of time and temperature on workability — Segregation & bleeding —
Mixing and vibration of concrete — Steps in manufacture of concrete -

Quality of mixing water.
UNIT - IV

HARDENED CONCRETE : Water / Cement ratio — Abram’s Law — Gelspaoe
ratio — Nature of strength of concrete — Maturity concept — Strength in
tension & compression — Factors affecting strength — Relation between

compression & tensile strength - Curing.

TESTING OF HARDENED CONCRETE: Compression tests — Tension tests
— Factors affecting strength — Flexure tests — Splitting tests — Pull-out test,

Non-destructive testing methods — codal provisions for NDT

ELASTICITY, CREEP &SHRINKAGE: Modulus of elasticity — Dynamic
modulus of elasticity — Posisson’s ratio — Creep of concrete — Factors
influencing creep — Relation between creep & time — Nature of creep -

Effects of creep — Shrinkage — types of shrinkage.
UNIT -V

MIX DESIGN: Factors in the choice of mix proportions — Durability of
concrete — Quality Control of concrete — Statistical methods — Acceptance
criteria — Proportioning of concrete mixes by various methods — BIS method

of mix design.

SPECIAL CONCRETES: Introduction to Light weight concrete — Cellular

concrete — No-fines concrete — High density concrete — Fibre reinforced
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concrete — Polymer concrete — High performance concrete — Self compacting

concrete.

Text books:

1. Properties of Concrete by A.M.Neville — Low priced Edition — 4th edition
2. Concrete Technology by M.S.Shetty. — S.Chand & Co. ; 2004
References:

1. Concrete Technology by M.L. Gambhir. — Tata Mc. Graw Hill Publishers,
New Delhi

2. Concrete Technology by A.R. Santha Kumar, Oxford university Press,
New Delhi

3. Concrete: Micro structure, Properties and Materials — P.K.Mehta and

J.M.Monteiro, Mc-Graw Hill Publishers
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20CE3TO05 SURVEYING

Pre Requisites: Engineering Mechanics

Objectives: The first step in engineering practice is surveying and the
soundness of the any civil engineering work is dependent on the reliability

and accuracy of the surveying.

There ore, it is imperative that a student of engineering should have good
knowledge of surveying. To impart the knowledge of surveying and latest
technologies in surveying it is necessary to introduce this subject in the

curriculum.

Course Outcomes: after the completion of the course student should
be able to

CO1: Gain a broad understanding of Land Survey

CO2: Get accustoms with the angular and linear measurements.
CO03: Trained with recording the field information and necessary plot.
CO4: Contemporary issues and developments.

Unit-I:

Introduction and Basic Concepts

Introduction, Objectives, classification and principles of surveying, Scales,
Shrinkage of Map, Conventional symbols and Code of Signals, Surveying

accessories, phases of surveying.
Measurement of Distances and Directions

Linear distances- Approximate methods, Direct Methods- Chains- Tapes,

ranging, Tape corrections, indirect methods- optical methods.

Prismatic Compass- Bearings, included angles, Local Attraction, Magnetic

Declination and dip.
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Unit-II
Leveling and Contouring

Leveling- Basics definitions, types of levels and leveling staves, temporary
adjustments, methods of leveling, booking and Determination of levels- HI

Method-Rise and Fall method, Effect of Curvature of Earth and Refraction.

Contouring- Characteristics and uses of Contours, Direct & Indirect

methods of contour surveying, interpolation and sketching of Contours.

Plan Table Surveying: Introduction of Plane table surveying- Area by the

method of radiation and intersection — Two point problem
Computation of Areas and Volumes

Areas- Determination of areas consisting of irregular boundary and regular

boundary (coordinates, MDM, DMD methods), Planimeter.

Volumes- Computation of areas for level section and two level sections with
and without transverse slopes, determination of volume of earth work in

cutting and embankments, volume of borrow pits, capacity of reservoirs.
Unit-III
Theodolite Surveying

Types of Theodolites, Fundamental Lines, temporary adjustments,
measurement of horizontal angle by repetition method and reiteration
method, measurement of vertical Angle, Trigonometrical leveling when base

is accessible and inaccessible.
Traversing

Methods of traversing, traverse computations and adjustments, Gale’s

traverse table, Omitted measurements.
Unit-IV
Tacheometric Surveying

Principles of Tacheometry, stadia and tangential methods of Tacheometry.
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Curves

Types of curves and their necessity, elements of simple curve, setting out of

simple Curves, Introduction to compound curves.
Unit-V
Modern Surveying Methods

Total Station and Global Positioning System. : Basic principles, classifications,
applications, comparison with conventional surveying. Electromagnetic wave
theory - electromagnetic distance measuring system - principle of working, E.D.M.
method and EDM instruments, Components of GPS - space segment, control
segment and user segment, reference systems, satellite orbits, GPS observations.

Applications of GPS.

TEXT BOOKS:

1. Chandra A M, “Plane Surveying”, New age International Pvt. Ltd.,
Publishers, New Delhi, 2002.

2. Chandra A M, “Higher Surveying”, New age International Pvt. Ltd.,
Publishers, New Delhi, 2002.

3. Duggal S K, “Surveying (Vol — 1 & 2), Tata Mc.Graw Hill Publishing Co.
Ltd. New Delhi, 2004.

4. Hoffman.B, H.Lichtenegga and J.Collins, Global Positioning System -
Theory and Practice, Springer -Verlag Publishers, 2001.

REFERENCES:

1. Arthur R Benton and Philip J Taety, Elements of Plane Surveying,
McGraw Hill — 2000

2. Arora K R “Surveying Vol 1, 2 & 3), Standard Book House, Delhi, 2004
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3. Surveying (Vol - 1, 2 & 3), by B.C.Punmia, Ashok Kumar Jain and Arun

Kumar Jain - Laxmi Publications (P) Itd., New Delhi

4. Surveying and levelling by R. Subramanian, Oxford university press,

New Delhi

5. Surveying by BHAVIKATTI; Vikas publishing house Itd.
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L TP C
B.TECH III SEMESTER PCC 6 03 15
20CE3L06 STRENGTH OF MATERIALS LAB
Experiments

1. Tension test on Mild steel bar

2. Bending test on (Steel / Wood) Cantilever beam.

3. Bending test on simply supported beam.

4. Torsion test

5. Hardness test

6. Spring test

7. Compression test on wood orconcrete

8. Impact test (Charpy and Izod impact test)

9. Shear test (on UTM)

10. Verification of Maxwell’s Reciprocal theorem on beams.
11. Use of Electrical resistance strain gauges

12. Continuous beam — deflection test.
List of Major Equipment:

. Universal Testing Machine

. Torsion testing machine

. Brinnell’s / Rock well’s hardness testing machine
. Setup for spring tests

. Compression testing machine

. Izod Impact machine

. Shear testing machine

o N O U A W N =

. Beam setup for Maxwell’s theorem verification.

Note: Any10 Experiments must be completed.
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PCC L TP C
B.TECH III SEMESTER 0 03 1.5

20CE3LO07 SURVEYING FIELD WORK

1

List of Field Works:

1. Survey by chain survey of road profile with offsets in
case of road widening.

2. Survey in an area by chain survey (Closed circuit)

3. Determination of distance between two inaccessible
points by using compass.

4. Finding the area of the given boundary using compass
(Closed Traverse)

5. Plane table survey; finding the area of a given boundary
by the method of Radiation

6. Plane table survey; finding the area of a given boundary
by the method of intersection.

7. Two Point Problem by the plane table survey.

8. Fly levelling: Height of the instrument method
(differential levelling)

9. Fly levelling: rise and fall method.

10. Fly levelling: closed circuit/ open circuit.

11. Fly levelling; Longitudinal Section and Cross sections of
a given road profile.

12. Fly levelling and Fly chaining (complete field work).

Note: Any 10 field work assignments must be completed.
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B.TECH III SEMESTER 0 03 1.5

20CE3LO08 CONCRETE TECHNOLOGY LAB

1

Pre-Requisites: Concrete Technology Theory

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-PARTYS)
Specific Gravity and Soundness of Cement. (IS: 4031-PART 11&3).
Compressive Strength of Cement. (IS: 4031-PART0)

II. Tests on Fine Aggregate

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

Fineness Modulus and Grading of Fine aggregate (1S: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)
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Compressive strength, split tensile strength and flexural strength of

concrete (IS:516)

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

PART1)
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B.TECH III SEMESTER SC

AUTOCAD 2D&3D
(Skill Oriented Course-I)

or
o
+
N O

20CE3S09

Course Objectives: The objective of this lab is to teach the student usage

of Auto cad and basic drawing fundamentals in various civil engineering

applications, specially in building drawing.

Course Outcomes:

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

CO1: Use the Autocad commands for drawing 2D & 3D building drawings

required for different civil Engg applications ,

CO2: Plan and draw Civil Engineering Buildings as per aspect and

orientation.

CO3: Presenting drawings as per user requirements and preparation of

6.

7.

technical report

LIST OF EXPERIMENTS

. Introduction to computer aided drafting and different coordinate system
. Drawing of Regular shapes using Editor Mode

. Introduction GUI and drawing of regular shapes using GUI

. Exercise on Draw tools

. Exercise on Modify tools

Exercise on other tools (Layers, dimensions, texting etc.)

Drawing of building components like walls, lintels, Doors, and Windows.

Using CAD software

8

9

. Drawing a plan of Building and dimensioning

. Drawing a plan of a residential building using layers

10. Developing a 3-D plan from a given 2-D plan
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11. Developing sections and elevations for given a) Single storied

buildings b) multi storied buildings
12. Auto CAD applications in surveying, mechanics etc.

TEXT BOOKS:

1. Computer Aided Design Laboratory by M. N. Sesha Praksh & Dr. G. S.

Servesh —Laxmi Publications.

2. Engineering Graphics by P. J. Sha — S. Chand & Co.
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20CE4T01: COMPLEX VARIABLES AND STATISTICAL METHODS

B.TECH IV SEMESTER HSMC

Pre-requisite: Basic knowledge about Calculus and Probability

Course Objective: Objective of the course is to impart

e basic understanding of complex variable theory
e description of sampling distribution of means, proportions & variances

e testing the hypothesis concerning means, proportions & variances

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

CO 1: Determine analytic and non-analytic functions

CO 2: Analyze the analytic function into a power series which is useful in the study
of communication systems.

CO 3: Understand random variables and probability distributions

CO 4: Apply different distributions to compute confidence intervals

CO 5: Test the hypothesis concerning means and proportions

SYLLABUS
UNIT-I: Analytic Functions:

Introduction, Complex function, Limit and continuity of a complex function, Derivative of
f(z), Analytic functions, Harmonic functions & orthogonal system, finding analytic
functions by Milne-Thomson method. Applications to flow problems.

UNIT-II: Complex Integration and Residues: (all theorems without proofs)
Complex integration, Cauchy’s theorem and Cauchy’s integral formula, Series of complex
terms, Taylor’s series and Laurent’s series. Zeros and singularities of an analytic
function, Residues and Cauchy-Residue theorem. Evaluation of real definite integrals
using contour integration about unit circle.

UNIT-III: Random variables and distributions:

Introduction-Discrete & Continuous Ran