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I Year I Semester
' §No | Course

. Code Course Name L T P Credits

1 R23BS01  Linear Aleebra & Calculus 3 0 0 3
2. | R23BS04  Chemistry 3 0|0 3
3| R23ESO7 Iln‘{m&uctidnumgmmmiﬂg 3 0 0 3
4. | RosEsos  Engineenng Graphics 1 | 0 | 4 3
5 R23ESD4 ' Basic Electrical & Electronics Enpineering 3 0 0 3
6. | R23BS04  ChemistryLab iIEoclror|r 1

7. | R23ESO7 | Computer Programming Lab ERERE 15

8. | Ro3Esos | Electrical &Electronics Engineering Workshop FAERE 15

9 | R2INICO? | NSS/NCC/Scouts &Guides' Community Service l 0 0 I 1 0.5

' Total ' i ' 195
I Year II Semester
S.Na cg:;:" Course Name L T P Credits

l. | R23mse2 | Differential Equations and Vector Caleulus 3 0| 0| 3
2. | R23BS03  Engineening Physics | 3]0 o] 3
3. R73HSO1 Commumcative English ' 2 0 ] 2.
4 R23Es01  Basic Crvil & Mechamcal Engineenng 3 0 0 3
5. | R23pCO1  Electrical Circuit Analysis-I 3 0| o 3
ﬁ_ | 3_23_,;-15_[3_1_ Commmnicative Enghsh Lah | 4] - 0 | 2 | 1
7. | R23BS03 | Engineering Physics Lab | 6] 0| 2] 1
® | R23ES06  ITworkshop | o|o| 2] 1

2 | R23ES02 | Engineening Workshop | 0] 0 | 3 1.5

r23pcol | Electnical Circunts Lab | @ 0 | 3 ES

IL | Ro3nicotl | Health and Wellness, Yoga and Sports o 0 | 1 0.5

| | Total ' 20.5
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I Year-1 Semester

CHEMISTRY LAB
Course Objectives:
Venfythe fundamental concepts with experiments.
Course Outcomes: At the end of the courze. the students will be able to

CO1: Determine the cell constant and conductance of solutions.
CO2: Prepare advanced polvmer Bakelite materials.

CO3: Measure the strength of an acid present in secondary batteries.
CO4: Analvse the TR spectra of some organic compounds.

CO3: Calculate strength of acid 1n Pb-Acid battery.

List of Experiments:
1. Measurement of 10Dq by spectrophotometric method
2. Conductometric titration of strong acid vs. strong base
3. Conductometric titration of weak acid vs. strong base
4. Determination of cell constant and conductance of solutions
3. Potentiometry - determunation of redox potentials and emfs
6. Determination of Strength of an acid i Pb-Acid battery
7. Preparation of a Bakelite
8. Venfy Lambert-Beer's law
0. Wavelength measurement of sample through UV-Visible Spectroscopy
10. Identification of simple organic compounds by IR
11_ Preparation of nanomaterials by precipitation method

12, Estimation of Ferrous Iron by Dichrometry

Reference:

o  "Vogel's Quantitative Chemical Analysis 6th Edition 6th Edition” Pearson Publications
by J. Mendham_ R C Denney, J D Bames and B. Sivasankar
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I Year-1 Semester [._ I _T_I_P_| _-l:;'__
0| o] 315

COMPUTER PROGRAMNMIING LAB
(Common to All branches of Engineering)

Course Objectives:

The course aims to give students hands — on expenence and train them on the concepts of the
C- programming language.

Course Outcomes:

CO1: Read, understand. and trace the execution of programs written 1n C language.

CO2: Select the right control structure for solving the problem.

CO3: Develop C programs which utilize memory efficiently using programming constructs like
pointers.

C0O4: Develop, Debug and Execute programs to demonstrate the applications of arrays.
functions, basic concepts of pointers in C.

UNIT1I

WEEK 1
Objective: Getting familiar with the programming environment on the computer and wnting
the first program.

Suggested Experiments/Activities:

Tutorial 1: Problem-solving using Computers.

Labl: Familiarization with programming environment
1) Basic Linux environment and 1ts editors like Vi, Vim & Emacs etc.
1} Exposure to Turbe C, gcc
1) Writing sumple programs using printf). scanf()

WEEK 2
Objective: Getting familiar with how to formally describe a solution to a problem 1n a series
of finite steps both using textual notation and graphic notation.

Suggested Experiments /Activities:
Tutorial 2: Problem-solving using Algorithms and Flow charts.
Lab 1: Converting algornithms/flow charts into C Source code.
Developing the algonthms/flowcharts for the following sample programs
1) Sum and average of 3 numbers
1) Conversion of Fahrenheit to Celsius and vice versa
1t} Simple interest calculation
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WEEK 3
Objective: Learn how to define vanables with the desired data-type, mitialize them with
appropriate values and how anithmetic operators can be used with variables and constants.

Sungoested Experiments/Activities:
Tutorial 3: Variable tvpes and type conversions:

Lab 3: Simple computational problems using anthmetic expressions.
1) Finding the square root of a given number
11} Finding compound interest
1) Area of a triangle using heron’s formulae
) Distance travelled by an object

UNITII

WEEK 4
Objective: Explore the full scope of expressions, type-compatibility of variables & constants
and operators used 1n the expression and how operator precedence works.

Suggested Experiments/Activities:

Tutoriald: Operators and the precedence and as associativity:
Lab4: Simple computational problems using the operator’ precedence and associativity
1) Ewaluate the following expressions.
a A+B*C+{D*E)+F*G
b. AB*C-B+A*D/3
c. A+HB-—-A
d. J=(@+H)+ (+H)
11} Find the maximum of three numbers using conditional operator
1it) Take marks of 5 subjects in integers, and find the total. average in float

WEEK 5

Objective: Explore the full scope of different variants of “if construct” namely if-else, null-
else, if-else 1f*-else, switch and nested-1f including in what scenario each one of them can be
used and how to use them Explore all relational and logical operators while wniting
conditionals for “if construct™.

Sungoested Experiments/Activities:
Tutorial 5: Branching and logical expressions:
Lab 5: Problems involving if-then-else structures.
1) Wrte a C program to find the max and min of four numbers using 1f-else.
11} Write a C program to generate electnicity bill. '
1it} Find the roots of the quadratic equation.
v) Write a C program to simulate a calculator using switch case.
v) Write a C program to find the grven vear 15 a leap vear or not.

WEEK 6
Objective: Explore the full scope of iterative constructs namely while loop, do-while loop and
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For loop 1n addition to structured jump constructs like break and continue including when
eachof these statements 15 more appropriate to use.

Sunggested Experiments/Activities:
Tutorial 6: Loops, while and for loops
Lab 6: [terative problems e.g_, the sum of series
1) Find the factorial of grven number using any loop.
11) Find the given number 13 a prime or not.
ut) Compute sine and cos series
1v) Checking a number palindrome

v) Construct a pyramid of numbers.

UNIT III

WEEK 7:

Objective: Explore the full scope of Arrays construct namely defiming and mmtializing 1-D
and 2-D) and more genencally n-I) arrays and referencing individual array elements from the
defined array. Using integer 1-D arrays, explore search solution linear search.

Suggested Experiments/Activities:
Tutorial 7: 1 D Arravs: searching.
Lab 7:1D Array manipulation, ltnear search
1) Find the min and max of a 1-D) integer array.
i1) Perform linear search onlD arrav.
i) The reverse of a 1D integer array
1v) Find 2°s complement of the given binary number.
v) Elminate duplicate elements 1n an array.

WEEK S:

Objective: Explore the difference between other arrays and character arravs that can be used
as Strings by ustng null character and get comfortable with string by doing experiments that
will reverse a string and concatenate two strings. Explore sorting solution bubble sort using
imteger arravs.

Suggested Experiments/Activities:
Tutorial 8: 2 D arrays. sorting and Strings.
Lab 8: Martrix problems, String operations. Bubble sort
1) Addition of two matrices
1) Multplication two matrices
iit) Sort array elements using bubble sort
1v) Concatenate two strings without built-in functions
v) Reverse a string using built-in and without built-in string functions

UNIT IV

WEEK 9:
Objective: Explore pointers to manage a dyvnamic array of integers. including memory
allocation &amp; value imtialization. resizing changing and reordening the contents of an array
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and memeory de-allocation using mallec (), calloc (), realloc () and free () functions. Gain
experience processing command-line arguments recetved by C

Suggested Experiments/Activities:
Tutorial 9: Pointers, structures and dynamic memory allocation
Lab 9: Pointers and structures, memory dereference.
1)  Write a C program to find the sum of a 1D array using malloc()
1) Write a C program to find the total, average of n students using structores
ut) Enter n students data using calloc() and display failed students list
1v) Read student name and marks from the command line and display the student details along
with the total.
v) Write a C program to implement realloc()

WEEK 10:
Objective: Experiment with C Structures, Unions, bit fields and selfreferential structures
{(Singly hinked lists) and nested structures

Suggested Experiments/Activities:
Tutorial 10: Bitfields, Self-Referential Structures. Linked lists
Labl10 : Bitfields, linked lists
Read and prnint a date using dd/mm/vvyy format using bit-fields and differentiate the same
without using bat- ficlds
1) Create and display a singly linked list using self-referential structure.
i1) Demonstrate the differences between structures and unions using a C program.
1) Write a C program to shift/rotate using bitfields.
1v) Write a C program to copy one structure vartable to another structure of the same type.

UNIT V

WEEK 11:
Objective: Explore the Functions, sub-routines, scope and extent of vanables. doing some
experiments by parameter passing using call by value. Basic methods of numerical integration

Sunggested Experiments/Activities:
Tutorial 11: Functions, call by value, scope and extent,
Lab 11: Simple functions using call by value, solving differential equations using Eulers
theorem.
1) Wrte a C function to calculate NCR value.
11} Write a C function to find the length of a string.
1it) Write a C function to transpose of a matrix.
) Wrte a C function to demonstrate numerical integration of differential equations using Euler's
method

WEEK 12:

Objective: Explore how recursive solutions can be programmed by writing recursive functions
that can be invoked from the main by programming at-least five distinct problems that have
naturally recursive solutions.

Suggested Experiments/Activities:
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Tuterial 12: Recursion. the structure of recursive calls
Lab 12: Recursive functions
1)  Write a recursive function to generate Fibonacci series.
11) Write a recursive function to find the lem of two numbers.
1) Write a recursrve function to find the factorial of a number.
1v) Write a C Program to implement Ackermann function using recursion.
v) Write a recursive function to find the sum of series.

WEEK 13:
Objective: Explore the basic difference between normal and pointer variables, Arthmetic
gperations using pointers and passing varnables to functions using pointers

Suggested Experiments/Activities:
Tutorial 13: Call by reference, dangling pointers
Lab 13: Simple functions using Call by reference, Dangling pointers.
1) Wrte a C program to swap two numbers using call by reference.
1) Demonstrate Dangling pointer problem using a C program.
1) Write a C program to copy one string into another using pointer.
) Write a C program to find no of lowercase, uppercase, digits and other
characters using pointers.

WEEKI14:
Objective: To understand data files and file handling with vanous file I'O functions. Explore the
differences between text and hinary files.

Suggested Experiments/Activities:
Tutorial 14: File handling
Lab 14: File operations
1) Wrte a C program to write and read text into a file.
11} Write a C program to write and read text into a binary file using fread() and
famite()
i11) Copy the contents of one file to another file.
v) Write a C program to merge two files into the third file using command-line
argumerits.
v) Find no. of lines, words and characters in a file
1) Write a C program to print last n characters of a given file.

Textbooks:
1. AjayMimal, Programming in C: A practical approach. Pearson
2. Byron Gottfried, Schaum&#39; ¢ Outline of Programming with C, McGraw Hall

Reference Books:
1. Brian W. Kernighan and Denms M. Eitchie, The C Programming Language, Prentice-
Hall of India

2. CProgramming, A Problem-Solving Approach. Forouzan, Gilberg, Prasad, CENGAGE
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I Year-1 Semester L | T

ELECTRICAL & ELECTRONICS ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To impart knowledge on the fundamental laws & theorems of electrical circuits, functions of
electrical machines and energy calculations.

Course Outcomes:

COl: Understand the Electrical circuat design concept; measurement of resistance, power,
power factor; concept of wining and operation of Electrical Machines and Transformer.

CO2: Apply the theoretical concepts and operating principles to denve mathematical models
for circuits, Electrical machines and measuring instruments; calculations for the measurement
of resistance, power and power factor.

CO3: Apply the theoretical concepts to obtamn calculations for the measurement of resistance,
power and power factor.

CO4: Analyse various characteristics of electrical circuits, electrical machines and measuring
nstruments.

CO35: Design suttable circuits and methodologies for the measurement of vanous electrical
parameters; Household and commercial winng.

Activities:

1. Familianzation of commonly used Electrical & Electronic Workshop Tools: Bread
hoard, Solder, cables, relays, switches, connectors. fuses. Cutter, plier, screwdriver set,
wire stripper, flux, kmife blade, soldering wron, de-solderning pump atc.

* Provide some exercises so that hardware tools and instruments are leamed to be nsed
by the students.

[}

Familiarization of Measuring Instruments like Voltmeters, Ammeters, multimeter,

LCE-Q meter, Power Supplies, CRO, DSO, Function Generator, Frequency counter.

* Provide some exercises so that measuring mstruments are learned to be used by the
students.

. Components:
¢ Familianzation/Identification of components (Resistors, Capacitors, Inductors,
Diodes, transistors, IC’s etc)) — Functionality, type, size, colour coding package,
symbol. cost etc.

Lad
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o Testing of components like Resistor. Capaciter, Diode, Transistor, ICs etc. -
Compare values of components like resistors. mductors, capacitors etc with the
measured values by using instruments

PART A: ELECTRICAL ENGINEERING LAB

List of experiments:
1. Venfication of KCL and KVL
2. Verification of Superposition theorem
3. Measurement of Resistance using Wheat stone bridge:
4. Magnetization Characteristics of DC shunt Generator
5. Measurement of Power and Power factor using Single-phase wattmeter
6. Measurement of Earth Resistance using Megger
7. Calculation of Electrical Energy for Domestic Premises
Reference Books:
1. Basic Electrical Engineering, D). C. Kulshreshtha, Tata McGraw Hill 2019, First

Edition

2. Power System Engineering. P.V_ Gupta, M L_Som. U5 Bhatnagar and A Chakrabart:,
Dhanpat Rax & Co, 2013

3. Fundamentals of Electrical Engincering. Rajendra Prasad, PHI publishers, 2014, Third
Edition

Note: Minimum 5ix Experiments to be performed.

PART B: ELECTRONICS ENGINEERING LAB

Course Objectives:
o To mmpart knowledge on the principles of digital electronics and fundamentals of
electron devices & its applications.

Course Outcomes: At the end of the course. the student will be able 1o
CO1: Identify & testing of vanous electronic components.
CO2: Understand the usage of electronic measuring instruments.

C03: Plot and dizscuss the charactenstics of various electron devices.
CO4: Explain the operation of a digital circuit.

List of Experiments:

1. Plot V-1 charactenistics of PN Junction diode A) Forward bias B) Reverse bias.
2. Plot V —1I charactenistics of Zener Diode and 1its application as voltage Regulator.
3. Implementation of half wave and full wave rectifiers
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Plot Input & Output charactenistics of BIT 1n CE and CB configurations

Erequency response of CE amplifier.

Simulation of RC coupled amplifier with the design supplied

Vertfication of Truth Table of AND, OR. NOT. NAND. NOF. Ex-OR. Ex-NOR. gates
using ICs.

8. Vernfication of Truth Tables of S-E, J-K& D flip flops using respective ICs.

~ o

Tools / Equipment Required: DC Power supplies, Multi meters, DC Ammeters, DC Voltmeters;
AC Voltmeters, CROs, all the required active devices.

References:

1. R. L. Boylestad & Louis Nashlesky, Electronic Devices & Cicuit Theory, Pearson
Education. 2021.

. R P_Jain Modern Digital Electronics, ” Edition. Tata Mc Graw Hill. 2009

R_T.Paynter_Introductory Electromic Devices & Circuits — Conventional Flow Version,

Pearson Education 2009

Ll |2

Note: Mintmum 5ix Experiments to be performed. All the experiments shall be implemented
using both Hardware and Software.
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I Year-IT Semester [._ l _T_. _P_ _-E_
0 o 2 1

COMNMUNICATIVE ENGLISHLAB

(Common to All Branches of Engineering)

Course Objectives:

The main objective of introducing this course, Communicative English Laboratory, 1s to expoze
the students to a vanety of self-instructional, learner friendly modes of language learning. The
students will get trained in basic communication skills and also make them ready to face job
HITErvIEWs.

Course Qutcomes:

CO1: Understand the different aspects of the English language proficiency with emphasis
on LSRW skills.

CO2: Apply communication skills through various language learning activities.

CO3: Analyze the English speech sounds, stress. rthythm_ intonation and syllable division
for better listening and speaking comprehension.

CO4: Evaluate and exhibit professionalism in participating in debates and group discussions.
CO35: Create effective Course Objectives:

List of Topics:

Vowels & Consonants
Neutralization/Accent Bules
Communication Skills & JAM

Eole Play or Converzational Practice
E-mail Writing

Besume Writing, Cover letter, SOP
Group Discussions-methods & practice
Debates - Methods & Practice

PPT Presentations/ Poster Presentation
0. Interviews Skills

1000 OV e 1 e

Suggested Software:
¢ Walden Infotech

* Young India Films

Reference Books:
1. RamanMeenakshi, Sangeeta-Sharma. Technical Communication. Oxford Press 2018,
2. Tavlor Grant: English Conversation Practice, Tata McGraw-Hill Education India,
2016
3. Hewng's. Martin Cambnidge Academic English (B2). CUP, 2012.
4 I Sethi & P.V. Dhamija. A Cowrse in Phonetics and Spoken English, (?_“d Ed),
Kindle. 2013

Web Resources:
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Spoken English:

www.esl-lab.com
www._englishmedialab.com
www_ enslishinteractive net

T e e e i L R

http:/www letstalkpodcast com/

https://www youtube com/c'mmmmEnglish Emmafeatured
https:www youtube com/c/AmelsEverydayEnglish/featured
https:/vwww youtube.com/c/engvid Adam Teatured

. https:/'www voutube com/c/EnglishClass 101/ featured

10, hitps:/ 'www voutube com/c/SpeakEnghshWith Tiffan/'plavlists

e

o e 2 St e A I e P L R P AT e e

https:/"www . voutube com/channel UC OskeZBoS54dAnVUaIVexc
https:/'www. voutube com/channel UCNfm92h 83 W21 24e 53 Xwp 1A
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I Year-IT Semester L | T | P | C

0| 0| 2 |1

ENGINEERING PHYSICS LAB
(Common to All Branches of Engineering)

Course Objectives:

To study the concepts of optical phenomenon like interference, diffraction etc.. recogmize the
importance of energy gap in the study of conductivity and Hall effect in semiconductors and
studv the parameters and applications of dielectric and magnetic materials by conducting

experiments.

Course Outcomes: The students will be able to

CO1: Operate optical instruments like travelling microscope and spectrometer.

CO2: Estimate the wavelengths of different colours using diffraction grating.

CO3: Plot the mntensity of the magnetic field of circular coil carrying current with distance.
CO4: Evaluate dielectric constant and magnetic susceptibility for dielectric and magnetic
materials respectively.

CO35: Calculate the band gap of a given semiconductor.

CO6: Identify the tvpe of semiconductor using Hall effect.

List of Experiments:

. Determunation of radius of curvature of a grven Plano-convex lens by Newtons rings.

Determination of wavelengths of different spectral lines in mercury spectrum using

diffraction grating in normal incidence configuration

Venfication of Brewster's law

Determination of dielectric constant usmg charging and discharging method.

Study the variation of B versus H by magnetizing the magnetic material (B-H curve).

Determination of wavelength of Laser light using diffraction grating.

Estimation of Planck’s constant using photoelectric effect.

Determination of the resistrvity of semiconductors by four probe methods.

Determination of energy gap of a semiconductor using p-n junction diode.

0. Magnetic field along the axis of a current carrving circular coil by Stewart Gee's

Method.

11. Determination of Hall voltage and Hall coefficient of a given semiconductor using Hall
effect.

12, Determination of temperature coefficients of a thermustor.

13. Determination of acceleration due to gravity and radius of Gyration by using a
compound pendulum.

14. Determination of magnetic susceptibility by Kundt's tube method.

15. Determination of nigidity modulus of the material of the given wire using Torsional
pendulum.

16. Sonometer: Vertfication of laws of stretched string.

17. Determination of young s modulus for the given matenal of wooden scale by non-
uniform bending (or double cantilever) method.

18 Determination of Frequency of electrically maintained tmuning fork by Melde's

e O

H:n&ﬁ':n%qml_n—hlﬂ
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experiment.

Note: Any TEN of the listed experiments are to be conducted. Out of which any TWO
expeniments may be conducted 1n virtual mode.

References:
¢ A Textbook of Practical Physics - S. Balasubramanian, M N_ Snoinivasan, 5. Chand
Publishers, 2017.

Web Resources
* www.vlab.co.mn
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I Year-IT Semester L— l __T_' _P_ _C'_ B
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IT WORKSHOP
(Common to all branches of Engineering)
Course Objectives:
¢ Tointroduce the internal parts of a computer, peripherals. I'O ports; connecting cables
* To demonstrate configuring the system as Dual boot both Windows and other Operating
Systems Viz. Linux, BOSS
To teach basic command line interface commands on Linux.
To teach the usage of Internet for productivity and self-paced life-long learning
e To introduce Compression, Multimedia and Antivirnus tools and Office Tools such as
Word processors, Spread sheets and Presentation tools.

Course Qutcomes:

CO1: Perform Hardware troubleéshooting.

COZ: Understand Hardware components and inter dependencies.
CO3: Safeguard computer systems from viruses/'worms.

CO4: Document/ Presentation preparation.

CO3: Perform calculations using spreadsheets.

PC Hardware & Software Installation

Task 1: Identify the peripherals of a computer, components i a CPU and 1ts functions. Draw
the block diagram of the CPU along with the configuration of each peripheral and submit to
your instructor.

Task 2: Every student should disassemble and assemble the PC back to working condition, Lab
instructors should verify the work and follow 1t up with a Viva. Also students need to go through
the video which shows the process of assembling 2 PC. A video would be given as part of the
course content.

Task 3: Every student should mndividually mstall MS windows on the personal computer. Lab
mstructor should verify the mstallation and follow it up with a Viva.

Task 4: Every student should install Linux on the computer. This computer should have
windows installed. The system should be configured as dual boot (VMWare) with both
Windows and Linux Lab mstructors should verify the installation and follow 1t up witha Viva

Task 5: Every student should install BOSS on the computer. The system should be configured
as dual boot (VMWare) with both Windows and BOSS. Lab instructors should venfy the
installation and follow 1t up with a Viva

Internet & World Wide Web

Taskl: Ornentation & Connectivity Boot Camp: Students should get connected to their Local
Area Network and access the Intemet. In the process they configure the TCP/TP setting Finally
students should demonstrate. to the instructor, how to access the websites and email. If there 15
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1o mnternet connectivity preparations need to be made by the instructors to simulate the WWW
onthe LAN

Task 2: Web Browsers_ Surfing the Web: Students customize their web browsers with the LAN
proxy settings, bookmarks, search toolbars and pop up blockers. Also, plug-ins hike
Macromedia Flash and JRE for applets should be configured.

Task 3: Search Engines & Netiquette: Students should know what search engines are and how
to use the search engines. A few topics would be given to the students for which they need to
search on Google. This should be demonstrated to the mstructors by the student.

Task 4: Cyber Hymiene: Students would be exposed to the various threats on the internet and
would be asked to configure their computer to be safe on the internet. They need to customize
their browsers to block pop ups. block active x downloads to avoid viruses and/or worms.

LaTeX and WORD

Task 1 — Word Onentation: The mentor needs to give an overview of La TeX and Microsoft
(MS) office or equivalent (FOSS) tool word: Importance of La TeX and MS office or equivalent
(FOSS) tool Word as word Processors, Details of the four tasks and features that would be
covered in each, Using La TeXand word — Accessing, overview of toolbars, saving files, Using
help and resources, rulers, format painter 1n word.

Task 2: Using La TeX and Word to create a project certificate. Features to be covered:-
Formatting Fonts 1n word. Dirop Cap 1n word, Applving Text effects. Using Character Spacing_
Borders and Colors, Inserting Header and Footer, Using Date and Time option 1 both La TeX
and Word.

Task 3: Creating project abstract Features to be covered:-Formatting Styles. Inserting table,
Bullets and Numbering, Changing Text Direction, Cell alignment, Footnote, Hyperlink,
Symbols, Spell Check, Track Changes.

Task 4: Creating a Newsletter: Features to be covered:- Table of Content, Newspaper columns,
Images from files and clipart, Drawing toolbar and Word Art, Formatting Images, Textboxes,
Paragraphs and Mail Merge 1n word.

EXCEL

Excel Orientation: The mentor needs to tell the importance of M5 office or equivalent (FOSS)
tool Excel as a Spreadsheet tool, give the details of the four tasks and features that would be
covered i each Using Excel — Accessing, overview of toolbars, saving excel files, Using help
and resources.

Task 1: Creating a Scheduler - Features to be covered: Gridhines, Format Cells, Summation,
auto fill, Formatting Text

Task 2: Calculating GPA - Features to be covered:- Cell Referencing. Formulae in excel —

average, std. deviation, Charts, Renaming and Inserting worksheets., Hyper linking. Count
function

LOOKUP/VLOOKUP

44



JNTUGVE. Tech. R23

Task 3: Split cells, freeze panes, group and outline, Sorting, Boolean and logical operators,
Conditional formatting

POWER POINT

Task 1: Students will be working on basic power point utilities and tools which help them
create basic power point presentations. PPT Ortentation, Slide Layouts, Inserting Text, Word
Art, Formatting Text, Bullets and Numberning, Auto Shapes. Lines and Armows in PowerPoint.

Task 2: Interactive presentations - Hyperlinks, Inserting —Images, Clip Art, Audio, Video,
Objects, Tables and Charts.

Task 3: Master Lavouts (slide, template_ and notes), Types of views (basic, presentation. slide
slotter, notes etc), and Inserting — Background, textures, Design Templates, Hidden shides.

ATTOOLS — ChatGPT
Task 1: Prompt Engineening: Experiment with different types of prompts to see how the model
responds. Try asking questions, starting conversations, or even providing mmcomplete sentences
to see how the model completes them.
* Ex- Prompt "You are a knowledgeable Al Please answer the following question: What
is the capital of France?"

Task 2: Creative Writing: Use the model as a wniting assistant. Provide the begimming of a story
or a description of a scene, and let the model generate the rest of the content. This can be a fun
way to brainstorm creative ideas
o Ex- Prompt: "In a world where gravitv suddenly stopped working, people started
floating upwards. Write a story about how society adapted to this new reality "

Task 3: Language Translation: Expenment with translation tasks by providing a sentence mn
one language and asking the model to translate 1t into another language Compare the output to
see how accurate and fluent the translations are.
¢ Ex-Prompt: "Translate the following Englizh zentence to French: Hello, how are vou
doing today?"

Reference Books:

2 Comdex Information Technology course tool kit, Vikas Gupta. WILEY Dream tech, 2003

3. The Complete Computer upgrade and repair book, Chervl A Schmidt, WILEY Dream tech,
2013, 3rd edition

4 Introduction to Information Technology, ITL Education Solutions limited, Pearson
Education. 2012, 24 edition

5. PC Hardware - A Handbook, Kate J. Chase, PHI (Microsoft)

6. LaTeX Companion, Leslie Lamport, PHI Pearson.

7. IT Essentials PC Hardware and Software Companion Guide, David Anfins on and Ken
Quamme. — CISCO Press, Pearson Education, 3° edition

8 IT Essentials PC Hardware and Software Labs and Study Guide, Patrick Regan— CISCO
Press, Pearson Education, 3™ edition
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ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To familiarize students with wood working, sheet metal operations, fiting and electrical houze
wiring skills

Course OQutcomes:

CO1: Identify workshop tools and their operational capabilities.

CO2: Practice on mamifacturing of components using workshop trades including fitting,
carpentry, foundry and welding.

CO3: Apply fitting operations in various applications.

CO4: Apply basic electrical engineening knowledge for House Wirmng Practice

SYLLABUS

1.
2

Demonstration: Safety practices and precautions to be observed in workshop.

Wood Working: Familiarity with different tvpes of woods and tools used 1n wood

working and make following jomnts.

a) Half —Lap joint b)Mortize and Tenon joint  ¢) Comer Dovetail joint or Bridle
joint

. Sheet Metal Working: Familianity with different types of tools used in sheet metal

working, Developments of following sheet metal job from GI sheets.
a) Tapered tray b) Conical funnel c) Elbow pipe d) Brazing

. Fitting: Familarity with different types of tools used mn fitting and do the following

fitting exercises.
a) V-fit b) Dovetail fit ¢) Semi-circular fit  d) Bicycle tire punctore
and change of two-wheeler tyre

. Electrical Wiring: Familiarity with different types of basic electrical circuits and make

the following connections.
a) Parallel and series b) Two-way switch ¢) Godown lighting
d) Tube light g) Three phase motor f) Soldering of wires

. Foundry Trade: Demonstration and practice on Moulding tools and processes,

Preparation of Green Sand Moulds for given Pattems.
Welding Shop:- Demonstration and practice on Arc Welding and Gas welding.
Preparation of Lap joint and Butt joint.

. Plumbing: Demonstration and practice of Plumbing tools, Preparation of Pipe joints

with coupling for same diameter and with reducer for different diameters.

16
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Textbooks:

1.

4

v

Basic Workshop Technology: Manufacturing Process. Felix W Independently
Published 2019. Workshop Processes. Practices and Matenials; Bruce ] Black,
Routledge publishers. 5th Edn. 2015_

A Course in Workshop Technology Vol I & II, B.S. Raghuwanshi, Dhanpath Ra1 &
Co.. 2015 & 2017.

Reference Books:

1.

lad

Elements of Workshop Technology, Vol. I by S. K. Hajra Choudhury & Others, Media
Promoters and Publishers. Mumbai 2007_ 14th edition

Workshop Practice by H. S. Bawa, Tata-McGraw Hall, 2004

Wining Estimating. Costing and Contracting; Somi P M. & Upadhyvay P.A ; Atul
Prakashan, 2021-22.
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ELECTRICAL CIRCUITS LAB

Course Objectives:

To impart hands on experience in venfication of circutt laws and theorems, measurement of
circuit parameters, study of circuit charactenstics. It also gives practical exposure to the usage
of different circurts with different conditions.

Course QOutcomes:

CO1l: Understand the concepts of network theorems. node and mesh networks, series and
parallel resonance and Locus diagrams.

CO02: Applv various theorems to compare practical results obtained with theoretical
calculations.

CO3: Determune self. mutual inductances and coefficient of coupling values, parameters of
choke coil.

CO4: Analyse different circuit characteristics with the help of fundamental laws and various
configurations.

C05: Create locus diagrams of RL_ RC series circuits and examine series and parallel
resonance.

List of Experiments:

. Vertfication of Kirchhoff's circuit laws.

. Vertfication of node and mesh analvsis.

. Vertfication of network reduction techniques.

. Determination of cold and hot resistance of an electric lamp

. Determmation of Parameters of a choke coil.

. Determination of self, mutual inductances, and coefficient of coupling
7. Series and parallel resonance

8. Locus diagrams of R-L (L. Varniable) and B-C (C Varnable) senes circuits
8 Verification of Superposition theorem

10. Verification of Thevenin's and Norton’s Theorems

11. Vernification of Maximum power transfer theorem

R e O

Lo LS W

12, Verification of Compensation theorem
13 Verification of Reciprocity and Millman s Theorems

Reference Books:
1. Engineering Circuits Analvsis, Jack Kemmerly, William Havt and Steven Durbin, Tata
Me Graw Hill Education. 2005, sixth edition.
2. Network Analysiz. M. E. Van Valkenburg Pearson Education. 2019, Revised Third
Edition
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I Year-1 Semester

ENGINEERING CHEMISTRY LAB

Course Objectives:
o To venfyv the fundamental concepts with expeniments

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

CO1: Determune the cell constant and conductance of solutions.

CO2Z: Prepare advanced polymer materials.

CO3; Determune the physical properties like surface tension. adsorption and viscosity.
C4: Estimate the Iron and Calcium in cement.

CO35: Calculate the hardness of water.

List of Experiments:

Determination of Hardness of a groundwater sample.

Estimation of Dissolved Oxygen by Winkler's method

Determination of Strength of an acid 1n Pb-Acid battery

Preparation of a polymer (Bakelite)

Determination of percentage of Iron in Cement sample by colorimetry
Estimation of Calcium in port land Cement

Preparation of nanomaterials by precipitation method.

Adsorption of acetic acid by charcoal

Determination of percentage Moisture content 1n a coal sample

Iﬂ Determination of Viscosity of lubricating o1l by Redwood Viscometer 1
11. Determinanon of Viscosity of lubricating oil by Redwood Viscometer 7
12. Determination of Calorific value of gases by Junker's gas Calorimeter

I:El--._llﬂ'i.k.'ﬂ-[.'-.'..l.lt-.ﬂl-—!

w

Reference:

¢  "Vogel's Quantitative Chemical Analysis 6th Edition 6th Edition” Pearson Publications

by J. Mendham R C. Denney, ] D). Bammes and B. Sivasankar
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COMPUTER PROGRAMNMIING LAB
(Common to All branches of Engineering)

Course Objectives:

The course aims to give students hands — on expenence and train them on the concepts of the
C- programming language.

Course Outcomes:

CO1: Read, understand. and trace the execution of programs written 1n C language.

CO2: Select the right control structure for solving the problem.

CO3: Develop C programs which utilize memory efficiently using programming constructs like
pointers.

C0O4: Develop, Debug and Execute programs to demonstrate the applications of arrays.
functions, basic concepts of pointers in C.

UNIT1I

WEEK 1
Objective: Getting familiar with the programming environment on the computer and wnting
the first program.

Suggested Experiments/Activities:

Tutorial 1: Problem-solving using Computers.

Labl: Familiarization with programming environment
1) Basic Linux environment and 1ts editors like Vi, Vim & Emacs etc.
1} Exposure to Turbe C, gcc
1) Writing sumple programs using printf). scanf()

WEEK 2
Objective: Getting familiar with how to formally describe a solution to a problem 1n a series
of finite steps both using textual notation and graphic notation.

Suggested Experiments /Activities:
Tutorial 2: Problem-solving using Algorithms and Flow charts.
Lab 1: Converting algornithms/flow charts into C Source code.
Developing the algonthms/flowcharts for the following sample programs
1) Sum and average of 3 numbers
1) Conversion of Fahrenheit to Celsius and vice versa
1t} Simple interest calculation

16
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WEEK 3
Objective: Learn how to define variables with the desired data-type, mitialize them with
appropriate values and how anthmetic operators can be used with variables and constants.

Suggested Experiments/Activities:
Tutorial 3: Variable types and type conversions:

Lab 3: Simple computational problems using arithmetic expressions.
1) Finding the square root of a given number
1) Finding compound interest
iit) Area of a triangle using heron’s formulae
v) Distance travelled by an object

UNITII

WEEK 4
Objective: Explore the full scope of expressions. type-compatibility of variables & constants
and operators used in the expression and how operater precedence works.

Suggested Experiments/Activities:

Tutoriald: Operators and the precedence and as associativity:
Lab4: Simple computational problems using the operator’ precedence and associativity
1) Evaluate the following expressions.
a A+B*C+HD*E)+F*G
b. AB*C-B+A*D/3
c. A++HB—-A
d. J=0a+1)+({+H)
1) Find the maximum of three numbers using condrtional operator
u1) Take marks of 5 subjects 1n integers, and find the total, average in float

WEEK 5

Objective: Explore the full scope of different variants of “if construct” namely if-else, null-
else, if-else 1f*-else. switch and nested-1f including in what scenario each one of them can be
used and how to use them. Explore all relational and logical operators while writing
conditionals for “if construct™.

Suggested Experiments/Activities:
Tutorial 5: Branching and logical expressions:
Lab 5: Problems involving if-then-else structures.
1)  Write a C program to find the max and min of four numbers using 1f-else.
1) Write a C program to generate electricity ball.
ut) Find the roots of the quadratic equation
) Write a C program to simulate a calculator using switch case.
v) Write a C program to find the given vear 1s a leap vear or not.

WEEK 6
Objective: Explore the full scope of iterative constructs namely while loop. do-while loop and
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for loop in addition to structured jump constructs like break and continue including when each
of these statements i1s more appropriate to use.

Suggested Experiments/Activities:
Tutorial 6: Loops, while and for loops
Lab 6: [terative problems 2.z, the sum of series
1) Find the factonial of grven number using any loop.
1) Find the given number 1s a prime or not.
) Compute sine and cos series
1v) Checking a number palindrome
v) Construct a pyvramid of numbers.

UNIT IIT

WEEK 7:

Objective: Explore the full scope of Arrays construct namely defining and mimalizing 1-D
and 2-D and more genenically n-D arrays and referencing individual array elements from the
defined array. Using integer 1-D arrays, explore search solution linzar search.

Suggested Experiments/Activities:
Tutorial 7: 1 D Amravs: searching.
Lab 7:1D Arrayv mamipulation, linear search
1) Find the min and max of a 1-D integer array.
11} Perform linear search onlD array.
1) The reverse of a 1D integer array
) Find 2°s complement of the given binary number.
v) Eliminate duphicate elements 1n an array.

WEEK 8:

Objective: Explore the difference between other arrays and character arrays that can be used
as Strings by using null character and get comfortable with string by doing experiments that
will reverse a string and concatenate two strings. Explore sorting solution bubble sort using
mteger arrays.

Suggested Experiments/Activities:
Tutorial 8: 2 D arrays. sorting and Strings.
Lab 8: Matrix problems, String operations. Bubble sort
1) Addition of twro matrices
1) Multiplication two matrices
ui) Sort array elements using bubble sort
) Concatenate two strings without built-in functions
v) Reverse a stning using built-in and without built-in stning functions

UNITIV

WEEK 9:
Objective: Explore pointers to manage a dynamic array of integers, including memory
allocation &amp; value imtialization. resizing changing and reordering the contents of an array

12
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and memory de-allocation using malloc (), calloc (). realloc () and free () functions. Gain
experience processing command-line arguments received by C

Suggested Experiments/Activities:
Tutorial 9: Pointers_ structures and dvnamic memory allocation
Lab 9: Ponters and structures, memory dereference.
1) Wrte a C program to find the sum of a 1D array using malloc()
11) Write a C program to find the total average of n students using structures
ut) Enter n students data using calloc() and display failed students list
1v) Read student name and marks from the command line and display the student details along
with the total.

v) Write a C program to implement realloc()

WEEK 10:
Objective: Expertment with C Structures. Umions, bt fielde and self-referential structures
{(Singly linked lists) and nested structures

Suggested Experiments/Activities:
Tutorial 10: Bitfields, Self-Eeferential Structures, Linked lists
Labl0 : Bitfields, linked lists
Read and print a date using dd/mm/vyyy format using bit-fields and differentiate the same
without using bat- fields
1} Create and display a singly linked list using self-referential structure.
11} Demonstrate the differences between structures and unions using a C program
11) Write a C program to shift/rotate using batfields.
) Write a C program to copy one structure vartable to another structure of the same type.

UNITV

WEEK 11:
Objective: Explore the Functions, sub-routines, scope and extent of vanables, doing some
expenments by parameter passing using call by value. Basic methods of numencal integration

Suggested Experiments/Activities:
Tutorial 11: Functions, call by value, scope and extent,
Lab 11: Simple functions using call by value, solving differential equations using Eulers
theorem.
1)  Write a C function to calculate NCR value.
1) Write a C function to find the length of a string.
ui) Write a C function to transpose of a matrix.
) Write a C function to demonstrate numerical integration of differential equations using Euler’s
method

WEEK 12:

Objective: Explore how recursive solutions can be programmed by writing recursive functions
that can be invoked from the main by programming at-least five distinct problems that have
naturally recursive solutions.
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Suggested Experiments/Activities:
Tutorial 12: Recurzsion. the strecture of recursive calls
Lab 12: Recursive functhions
1)  Write a recursive function to generate Fibonacci series.
1) Write a recursive function to find the lem of two numbers.
1) Write a recursive function to find the factorial of a number.
1v) Write a C Program to implement Ackermann function using recursion.
v) Write a recursive function to find the sum of series:

WEEK 13:
Objective: Explore the basic difference between normal and pointer variables, Arthmetic
operations using pomnters and passing varables to functions using pointers

Suggested Experiments/Activities:
Tutorial 13: Call by reference, dangling pointers
Lab 13: Simple functions using Call by reference, Dangling pointers.
1)  Write a C program to swap two numbers using call by reference.
1) Demenstrate Dangling pointer problem using a C program.
) Write a C program to copy one string into another using pointer.
1) Write a C program to find no of lowercase, uppercase, digits and other
characters using pointers.

WEEK]14:
Objective: To understand data files and file handling with vanous file I'O functions. Explore the
differences between text and hinary files.

Suggested Experiments/Activities:
Tutorial 14: File handling
Lab 14: File operations
1) Weite a C program to write and read text into a file.
11} Write a C program to write and read text into a binary file using fread() and
famite()
1) Copy the contents of one file to another file.
v) Write a C program to merge two files into the third file using command-line
arguments.
v) Find no. of lines, words and characters in a file
vi) Write a C program to print last n characters of a miven file.

Textbooks:
1. Ajay Mittal, Programming m C; A practical approach, Pearson.
2. Byron Gottfried, Schaum&#39; ¢ Outline of Programming with C, McGraw Hall

Reference Books:
1. Brian W. Kernighan and Denms M. Ratchie, The C Programming Language, Prentice-
Hall of India

2. CProgramming, A Problem-Solving Approach. Forouzan, Gilberg, Prazad. CENGAGE
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ELECTRICAL & ELECTRONICS ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To impart knowledge on the fundamental laws & theorems of electrical circusts, functions of
electrical machines and energy calculations.

Course Qutcomes:

CO1l: Understand the Electrical circuit design concept; measurement of resistance, power,
power factor; concept of wiring and operation of Electrical Machines and Transformer.

CO2: Apply the theoretical concepts and operating principles to denve mathematical models
for circuits, Electrical machines and measuring instruments; calculations for the measurement
of resistance, power and power factor.

CO03: Apply the theoretical concepts to obtamn calculations for the measurement of resistance,
power and power factor.

CO4: Analyse vanous characteristics of electrical circuits, electrical machines and measuring
instruments.

CO3: Design suitable circuits and methodologies for the measurement of various electrical
parameters; Household and commercial wining.

Activities:

1. Familiarization of commonly used Electrical & Electronic Workshop Tools: Bread
board, Solder, cables, relays, switches, connectors, fuses, Cutter, plier, screwdniver set,
wire stnipper, flux. knife/'blade. soldering 1ron, de-solderning pump etc.

#» Provide some exercises so that hardware tools and instruments are learned to be used

by the students.

[}

Familiarization of Measuring Instruments like Voltmeters, Ammeters, multimeter,
LCR-0) meter, Power Supphies. CRO. DSO, Function Generator, Frequency counter.

* Provide some exercises so that measuring instruments are learmned to be used by the

students.

. Components:
* Familianzation/Identification of components (Resistors, Capacitorz, Inductors,
Diodes, transistors, IC’s etc)) — Functionality, type, size, colour coding package,
symbol, cost etc.

L
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o Testing of components like Resistor. Capaciter, Diode, Transistor, ICs etc. -
Compare values of components like resistors. mductors, capacitors etc with the
measured values by using instruments

PART A: ELECTRICAL ENGINEERING LAB

List of experiments:
1. Venfication of KCL and KVL
2. Verification of Superposition theorem
3. Measurement of Resistance using Wheat stone bridge:
4. Magnetization Characteristics of DC shunt Generator
5. Measurement of Power and Power factor using Single-phase wattmeter
6. Measurement of Earth Resistance using Megger
7. Calculation of Electrical Energy for Domestic Premises
Reference Books:
1. Basic Electrical Engineering, D). C. Kulshreshtha, Tata McGraw Hill 2019, First

Edition

2. Power System Engineering. P.V_ Gupta, M L_Som. U5 Bhatnagar and A Chakrabart:,
Dhanpat Rax & Co, 2013

3. Fundamentals of Electrical Engincering. Rajendra Prasad, PHI publishers, 2014, Third
Edition

Note: Minimum 5ix Experiments to be performed.

PART B: ELECTRONICS ENGINEERING LAB

Course Objectives:
o To mmpart knowledge on the principles of digital electronics and fundamentals of
electron devices & its applications.

Course Outcomes: At the end of the course. the student will be able 1o
CO1: Identify & testing of vanous electronic components.
CO2: Understand the usage of electronic measuring mnstruments.

C03: Plot and dizscuss the charactenstics of various electron devices.
CO4: Explain the operation of a digital circuit.

List of Experiments:

1. Plot V-1 charactenistics of PN Junction diode A) Forward bias B) Reverse bias.
2. Plot V —1I charactenistics of Zener Diode and 1its application as voltage Regulator.
3. Implementation of half wave and full wave rectifiers
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Plot Input & Output charactenistics of BIT 1n CE and CB configurations

Erequency response of CE amplifier.

Simulation of RC coupled amplifier with the design supplied

Vertfication of Truth Table of AND, OR. NOT. NAND. NOF. Ex-OR. Ex-NOR. gates
using ICs.

8. Vernfication of Truth Tables of S-E, J-K& D flip flops using respective ICs.

~ o

Tools / Equipment Required: DC Power supplies, Multi meters, DC Ammeters, DC Voltmeters;
AC Voltmeters, CROs, all the required active devices.

References:

1. R. L. Boylestad & Louis Nashlesky, Electronic Devices & Cicuit Theory, Pearson
Education. 2021.

. R P_Jain Modern Digital Electronics, ” Edition. Tata Mc Graw Hill. 2009

R_T.Paynter_Introductory Electromic Devices & Circuits — Conventional Flow Version,

Pearson Education 2009

Ll |2

Note: Mintmum 5ix Experiments to be performed. All the experiments shall be implemented
using both Hardware and Software.
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COMNMUNICATIVE ENGLISHLAB

(Common to All Branches of Engineering)

Course Objectives:

The main objective of introducing this course, Communicative English Laboratory, 1s to expoze
the students to a vanety of self-instructional, learner friendly modes of language learning. The
students will get trained in basic communication skills and also make them ready to face job
HITErvIEWs.

Course Qutcomes:

CO1: Understand the different aspects of the English language proficiency with emphasis
on LSRW skills.

CO2: Apply communication skills through various language learning activities.

CO3: Analyze the English speech sounds, stress. rthythm_ intonation and syllable division
for better listening and speaking comprehension.

CO4: Evaluate and exhibit professionalism in participating in debates and group discussions.
CO35: Create effective Course Objectives:

List of Topics:

Vowels & Consonants
Neutralization/Accent Bules
Communication Skills & JAM

Eole Play or Converzational Practice
E-mail Writing

Besume Writing, Cover letter, SOP
Group Discussions-methods & practice
Debates - Methods & Practice

PPT Presentations/ Poster Presentation
0. Interviews Skills

1000 OV e 1 e

Suggested Software:
¢ Walden Infotech

* Young India Films

Reference Books:
1. RamanMeenakshi, Sangeeta-Sharma. Technical Communication. Oxford Press 2018,
2. Tavlor Grant: English Conversation Practice, Tata McGraw-Hill Education India,
2016
3. Hewng's. Martin Cambnidge Academic English (B2). CUP, 2012.
4 I Sethi & P.V. Dhamija. A Cowrse in Phonetics and Spoken English, (?_“d Ed),
Kindle. 2013

Web Resources:
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Spoken English:

www.esl-lab.com
www._englishmedialab.com
www_ enslishinteractive net

T e e e i L R

http:/www letstalkpodcast com/

https://www youtube com/c’ mmmmEnglish Emma/'featured
https:www youtube com/c/AmelsEverydayEnglish/featured
https:/vwww youtube.com/c/engvid Adam Teatured

. https/www voutube com/c/EnglishClass 101/ featured

10, hitps:/ 'www voutube com/c/SpeakEnghshWith Tiffan/'plavlists

e

o e 2 St e A I e P L R P AT e e

https:/"www . voutube com/channel UC OskeZBoS54dAnVUaIVexc
https:/'www. voutube com/channel UCNfm92h 83 W21 24e 53 Xwp 1A
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ENGINEERING PHYSICS LAB
(Common to All Branches of Engineering)

Course Objectives:

To study the concepts of optical phenomenon like interference, diffraction etc.. recogmize the
importance of energy gap in the study of conductivity and Hall effect in semiconductors and
studv the parameters and applications of dielectric and magnetic materials by conducting

experiments.

Course Outcomes: The students will be able to

CO1: Operate optical instruments like travelling microscope and spectrometer.

CO2: Estimate the wavelengths of different colours using diffraction grating.

CO3: Plot the mntensity of the magnetic field of circular coil carrying current with distance.
CO4: Evaluate dielectric constant and magnetic susceptibility for dielectric and magnetic
materials respectively.

CO35: Calculate the band gap of a given semiconductor.

CO6: Identify the tvpe of semiconductor using Hall effect.

List of Experiments:

. Determunation of radius of curvature of a grven Plano-convex lens by Newtons rings.

Determination of wavelengths of different spectral lines in mercury spectrum using

diffraction grating in normal incidence configuration

Venfication of Brewster's law

Determination of dielectric constant usmg charging and discharging method.

Study the variation of B versus H by magnetizing the magnetic material (B-H curve).

Determination of wavelength of Laser light using diffraction grating.

Estimation of Planck’s constant using photoelectric effect.

Determination of the resistrvity of semiconductors by four probe methods.

Determination of energy gap of a semiconductor using p-n junction diode.

0. Magnetic field along the axis of a current carrving circular coil by Stewart Gee's

Method.

11. Determination of Hall voltage and Hall coefficient of a given semiconductor using Hall
effect.

12, Determination of temperature coefficients of a thermustor.

13. Determination of acceleration due to gravity and radius of Gyration by using a
compound pendulum.

14. Determination of magnetic susceptibility by Kundt's tube method.

15. Determination of nigidity modulus of the material of the given wire using Torsional
pendulum.

16. Sonometer: Vertfication of laws of stretched string.

17. Determination of young s modulus for the given matenal of wooden scale by non-
uniform bending (or double cantilever) method.

18 Determination of Frequency of electrically maintained tmuning fork by Melde's

e O

H:n&ﬁ':n%qml_n—hlﬂ
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experiment.

Note: Any TEN of the listed experiments are to be conducted. Out of which any TWO
expeniments may be conducted 1n virtual mode.

References:
¢ A Textbook of Practical Physics - S. Balasubramanian, M N_ Snoinivasan, 5. Chand
Publishers, 2017.

Web Resources
* www.vlab.co.mn
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IT WORKSHOP
(Common to all branches of Engineering)
Course Objectives:
¢ Tointroduce the internal parts of a computer, peripherals. I'O ports; connecting cables
* To demonstrate configuring the system as Dual boot both Windows and other Operating
Systems Viz. Linux, BOSS
To teach basic command line interface commands on Linux.
To teach the usage of Internet for productivity and self-paced life-long learning
e To introduce Compression, Multimedia and Antivirnus tools and Office Tools such as
Word processors, Spread sheets and Presentation tools.

Course Qutcomes:

CO1: Perform Hardware troubleéshooting.

COZ: Understand Hardware components and inter dependencies.
CO3: Safeguard computer systems from viruses/'worms.

CO4: Document/ Presentation preparation.

CO3: Perform calculations using spreadsheets.

PC Hardware & Software Installation

Task 1: Identify the peripherals of a computer, components i a CPU and 1ts functions. Draw
the block diagram of the CPU along with the configuration of each peripheral and submit to
your instructor.

Task 2: Every student should disassemble and assemble the PC back to working condition, Lab
instructors should verify the work and follow 1t up with a Viva. Also students need to go through
the video which shows the process of assembling 2 PC. A video would be given as part of the
course content.

Task 3: Every student should mndividually mstall MS windows on the personal computer. Lab
mstructor should verify the mstallation and follow it up with a Viva.

Task 4: Every student should install Linux on the computer. This computer should have
windows installed. The system should be configured as dual boot (VMWare) with both
Windows and Linux Lab mstructors should verify the installation and follow 1t up witha Viva

Task 5: Every student should install BOSS on the computer. The system should be configured
as dual boot (VMWare) with both Windows and BOSS. Lab instructors should venfy the
installation and follow 1t up with a Viva

Internet & World Wide Web

Taskl: Ornentation & Connectivity Boot Camp: Students should get connected to their Local
Area Network and access the Intemet. In the process they configure the TCP/TP setting Finally
students should demonstrate. to the instructor, how to access the websites and email. If there 15
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1o mnternet connectivity preparations need to be made by the instructors to simulate the WWW
onthe LAN

Task 2: Web Browsers_ Surfing the Web: Students customize their web browsers with the LAN
proxy settings, bookmarks, search toolbars and pop up blockers. Also, plug-ins hike
Macromedia Flash and JRE for applets should be configured.

Task 3: Search Engines & Netiquette: Students should know what search engines are and how
to use the search engines. A few topics would be given to the students for which they need to
search on Google. This should be demonstrated to the mstructors by the student.

Task 4: Cyber Hymiene: Students would be exposed to the various threats on the internet and
would be asked to configure their computer to be safe on the internet. They need to customize
their browsers to block pop ups. block active x downloads to avoid viruses and/or worms.

LaTeX and WORD

Task 1 — Word Onentation: The mentor needs to give an overview of La TeX and Microsoft
(MS) office or equivalent (FOSS) tool word: Importance of La TeX and MS office or equivalent
(FOSS) tool Word as word Processors, Details of the four tasks and features that would be
covered in each, Using La TeXand word — Accessing, overview of toolbars, saving files, Using
help and resources, rulers, format painter 1n word.

Task 2: Using La TeX and Word to create a project certificate. Features to be covered:-
Formatting Fonts 1n word. Dirop Cap 1n word, Applving Text effects. Using Character Spacing_
Borders and Colors, Inserting Header and Footer, Using Date and Time option 1 both La TeX
and Word.

Task 3: Creating project abstract Features to be covered:-Formatting Styles. Inserting table,
Bullets and Numbering, Changing Text Direction, Cell alignment, Footnote, Hyperlink,
Symbols, Spell Check, Track Changes.

Task 4: Creating a Newsletter: Features to be covered:- Table of Content, Newspaper columns,
Images from files and clipart, Drawing toolbar and Word Art, Formatting Images, Textboxes,
Paragraphs and Mail Merge 1n word.

EXCEL

Excel Orientation: The mentor needs to tell the importance of M5 office or equivalent (FOSS)
tool Excel as a Spreadsheet tool, give the details of the four tasks and features that would be
covered i each Using Excel — Accessing, overview of toolbars, saving excel files, Using help
and resources.

Task 1: Creating a Scheduler - Features to be covered: Gridhines, Format Cells, Summation,
auto fill, Formatting Text

Task 2: Calculating GPA - Features to be covered:- Cell Referencing. Formulae in excel —

average, std. deviation, Charts, Renaming and Inserting worksheets., Hyper linking. Count
function

LOOKUP/VLOOKUP
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Task 3: Split cells, freeze panes, group and outline, Sorting, Boolean and logical operators,
Conditional formatting

POWER POINT

Task 1: Students will be working on basic power point utilities and tools which help them
create basic power point presentations. PPT Ortentation, Slide Layouts, Inserting Text, Word
Art, Formatting Text, Bullets and Numberning, Auto Shapes. Lines and Armows in PowerPoint.

Task 2: Interactive presentations - Hyperlinks, Inserting —Images, Clip Art, Audio, Video,
Objects, Tables and Charts.

Task 3: Master Lavouts (slide, template_ and notes), Types of views (basic, presentation. slide
slotter, notes etc), and Inserting — Background, textures, Design Templates, Hidden shides.

ATTOOLS — ChatGPT
Task 1: Prompt Engineening: Experiment with different types of prompts to see how the model
responds. Try asking questions, starting conversations, or even providing mmcomplete sentences
to see how the model completes them.
* Ex- Prompt "You are a knowledgeable Al Please answer the following question: What
is the capital of France?"

Task 2: Creative Writing: Use the model as a wniting assistant. Provide the begimming of a story
or a description of a scene, and let the model generate the rest of the content. This can be a fun
way to brainstorm creative ideas
o Ex- Prompt: "In a world where gravitv suddenly stopped working, people started
floating upwards. Write a story about how society adapted to this new reality "

Task 3: Language Translation: Expenment with translation tasks by providing a sentence mn
one language and asking the model to translate 1t into another language Compare the output to
see how accurate and fluent the translations are.
¢ Ex-Prompt: "Translate the following Englizh zentence to French: Hello, how are vou
doing today?"

Reference Books:

2 Comdex Information Technology course tool kit, Vikas Gupta. WILEY Dream tech, 2003

3. The Complete Computer upgrade and repair book, Chervl A Schmidt, WILEY Dream tech,
2013, 3rd edition

4 Introduction to Information Technology, ITL Education Solutions limited, Pearson
Education. 2012, 24 edition

5. PC Hardware - A Handbook, Kate J. Chase, PHI (Microsoft)

6. LaTeX Companion, Leslie Lamport, PHI Pearson.

7. IT Essentials PC Hardware and Software Companion Guide, David Anfins on and Ken
Quamme. — CISCO Press, Pearson Education, 3° edition

8 IT Essentials PC Hardware and Software Labs and Study Guide, Patrick Regan— CISCO
Press, Pearson Education, 3™ edition
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ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To familiarize students with wood working, sheet metal operations, fitting and electrical house
wiring skills

Course Qutcomes:

CO1: Identify workshop tools and their operational capabilities.

CO2: Practice on manufacturing of components using workshop trades including fitting,
carpentry, foundry and welding.

CO3: Apply fitting operations in various applications.

CO4: Apply basic electrical engineering knowledge for House Wiring Practice

SYLLABUS

1
2.

Lad

Demonstration: Safety practices and precautions to be observed in workshop.

Wood Working: Familianty with different tvpes of woods and tools used in wood
working and make following joints.

a) Half—Lap jommt b)Mortise and Tenon joint ¢) Comer Dovetail joint or Bridle

joint

. Sheet Metal Working: Familiarity with different types of tools used in sheet metal

working, Developments of following sheet metal job from GI sheets.

a) Tapered tray b) Conical funnel c) Elbow pipe d) Brazing
Fitting: Familianty with different types of tools used 1n fitting and do the following
fitting exercises.

a) V-fit b) Dovetail fit c) Semi-circular fit  d) Bicyele tire puncture
and change of two-wheeler tyre

Electrical Wiring: Familiarity with different types of basic electrical circuits and make
the following connections.

a) Parallel and series b) Two-way switch ¢) Godown lighting

d) Tube light &) Three phase motor f) Solderning of wires

Foundry Trade: Demonstration and practice on Moulding tools and processes,
Preparation of Green Sand Moulds for given Pattems.

. Welding Shop: Demonstration and practice on Arc Welding and Gas welding.

Preparation of Lap joint and Butt joint.
Plumbing: Demonstration and practice of Plumbing tools, Preparation of Pipe joints
with coupling for same diameter and with reducer for different diameters.
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Textbooks:

1.

4

v

Basic Workshop Technology: Manufacturing Process. Felix W Independently
Published 2019. Workshop Processes. Practices and Matenials; Bruce ] Black,
Routledge publishers. 5th Edn. 2015_

A Course in Workshop Technology Vol I & II, B.S. Raghuwanshi, Dhanpath Ra1 &
Co.. 2015 & 2017.

Reference Books:

1.

lad

Elements of Workshop Technology, Vol. I by S. K. Hajra Choudhury & Others, Media
Promoters and Publishers. Mumbai 2007_ 14th edition

Workshop Practice by H. S. Bawa, Tata-McGraw Hall, 2004

Wining Estimating. Costing and Contracting; Somi P M. & Upadhyvay P.A ; Atul
Prakashan, 2021-22.
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ENGINEERING MECHANICS LAB
(Mechanical Engineering & allied branches)

Course Objectives: The students completing the course are expected to:

*  Verify the Law of Parallelogram and Trniangle of Forces.

¢ Determine the coefficients of friction of Static and Rolling friction and Centre of
gravity of different plane Lamina

*  Analyse the system of Pulleys and Moment of Inertia of Compound Pendulum and
Flvwheel.

Course Outcomes:

C0O1: Evaluate the coefficient of friction between two different surfaces and between the

mclined plane and the roller.

CO2: Venfy Law of Polygon of forces and Law of Moment using force polvegon and bell crank
lever.

CO3: Determine the Centre of gravity and Moment of Inertia of different configurations.
CO4: Verify the equilibrnum conditions of a rigid body under the action of different force

systems.

Students have to perform any 10 of the following Experiments:

List of Experiments:
1. Verification of Law of Parallelogram of Forces.
2. Verification of Law of Triangle of Forces.
2. Verification of the Law of polvoon for coplanar-concurrent forces acting on a particle

in equilibrium and to find the value of unknown forces considering particle to be in

equilibrium using universal force table.

Determination of coefficient of Static and Rolling Frictions

Determination of Centre of Gravity of different shaped Plane Lamna.

6. Verification of the conditions of equilibnum of a rigid body under the action of
coplanar non-concurrent, parallel force system with the help of a simply supported
beam.

7. Study of the svstems of pullevs and draw the free body diagram of the svstem.

& Determine the acceleration due to gravity using a compound pendulum.

9. Determine the Moment of Inertia of the compound pendulum about an axis
perpendicular tothe plane of oscillation and passing through its centre of mass.

10. Determine the Moment of Inertia of a Flywheel.

11. Vertfication of Law of Moment using Rotation Disc Apparatus and Bell Crank Lever.

i

References:
1. 5. Timoshenko D. H Young JWV. Rao. 5 Pan _ Engineenng Mechamcs, 5% Edition. McGraw

Hill Education.
2. Hibbeler R C.. Enpineering Mechanics: Statics and Dynamics, 14” Edition, Pearson Education,
Inc.. New Delhi, 2022.
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CHEMISTRY LAB
Course Objectives:
Venfythe fundamental concepts with experiments.
Course Outcomes: At the end of the courze. the students will be able to

CO1: Determine the cell constant and conductance of solutions.
CO2: Prepare advanced polvmer Bakelite materials.

CO3: Measure the strength of an acid present in secondary batteries.
CO4: Analvse the TR spectra of some organic compounds.

CO3: Calculate strength of acid 1n Pb-Acid battery.

List of Experiments:
1. Measurement of 10Dq by spectrophotometric method
2. Conductometric titration of strong acid vs. strong base
3. Conductometric titration of weak acid vs. strong base
4. Determination of cell constant and conductance of solutions
3. Potentiometry - determunation of redox potentials and emfs
6. Determination of Strength of an acid i Pb-Acid battery
7. Preparation of a Bakelite
8. Venfy Lambert-Beer's law
0. Wavelength measurement of sample through UV-Visible Spectroscopy
10. Identification of simple organic compounds by IR
11_ Preparation of nanomaterials by precipitation method

12, Estimation of Ferrous Iron by Dichrometry

Reference:

o  "Vogel's Quantitative Chemical Analysis 6th Edition 6th Edition” Pearson Publications
by J. Mendham_ R C Denney, J D Bames and B. Sivasankar
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COMPUTER PROGRAMNMIING LAB
(Common to All branches of Engineering)

Course Objectives:

The course aims to give students hands — on expenence and train them on the concepts of the
C- programming language.

Course Outcomes:

CO1: Read, understand. and trace the execution of programs written 1n C language.

CO2: Select the right control structure for solving the problem.

CO3: Develop C programs which utilize memory efficiently using programming constructs like
pointers.

C0O4: Develop, Debug and Execute programs to demonstrate the applications of arrays.
functions, basic concepts of pointers in C.

UNIT1I

WEEK 1
Objective: Getting familiar with the programming environment on the computer and wnting
the first program.

Suggested Experiments/Activities:

Tutorial 1: Problem-solving using Computers.

Labl: Familiarization with programming environment
1) Basic Linux environment and 1ts editors like Vi, Vim & Emacs etc.
1} Exposure to Turbe C, gcc
1) Writing sumple programs using printf). scanf()

WEEK 2
Objective: Getting familiar with how to formally describe a solution to a problem 1n a series
of finite steps both using textual notation and graphic notation.

Suggested Experiments /Activities:
Tutorial 2: Problem-solving using Algorithms and Flow charts.
Lab 1: Converting algornithms/flow charts into C Source code.
Developing the algonthms/flowcharts for the following sample programs
1) Sum and average of 3 numbers
1) Conversion of Fahrenheit to Celsius and vice versa
1t} Simple interest calculation

WEEK 3
Objective: Learn how to define vanables with the deswed data-type, mnalize them with
appropriate values and how anthmetic operators can be used with variables and constants.
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Suggested Experiments/Activities:
Tutorial 3: Variable types and type conversions:

Lab 3: Simple computational problems using arithmetic expressions.
1) Finding the square root of a given number
1) Finding compound interest
1it) Area of a triangle using heron’s formulae
1) Dhstance travelled by an object

UNITII

WEEK 4
Objective: Explore the full scope of expressions. type-compatibility of variables & constants
and operators used in the expression and how operater precedence works.

Suggested Experiments/Activities:

Tutoriald: Operators and the precedence and as associativity:
Lab4: Simple computational problems using the operator’ precedence and associativity
1) Evaluate the following expressions.
a A+B*C+HD*E)+F*G
b. A/B*C-B+A*D/3
c. A++HB—-A
d. J=0(++)+(+H)
1) Find the maximum of three numbers using condrtional operator
u1) Take marks of 5 subjects 1n integers, and find the total, average in float

WEEK 5

Objective: Explore the full scope of different variants of “if construct” namely if-else, null-
else, if-else 1f*-else. switch and nested-1f including in what scenario each one of them can be
used and how to use them. Explore all relational and logical operators while writing
conditionals for “if construct™,

Suggested Experiments/Activities:
Tutorial 5: Branching and logical expressions:
Lab 5: Problems involving if-then-else structures.
1)  Write a C program to find the max and min of four numbers using 1f-else.
1) Write a C program to generate electricity ball.
ui) Find the roots of the quadratic equation.
) Write a C program to simulate a calculator using switch case.
v) Write a C program to find the given vear 1s a leap vear or not.

WEEK 6
Objective: Explore the full scope of iterative constructs namely while loop. do-while loop and

For loop 1n addition to structured jump constructs like break and continue including when
eachof these statements 15 more appropriate to use.

Sunggested Experiments/Activities:
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Tutorial 6: Loops, while and for loops
Lab 6: [terative problems 2.z, the sum of series
1) Find the factonal of grven number using any loop.
1) Find the given number 1s a prime or not.
1t) Compute sine and cos series
1v) Checking a number palindrome
v) Construct a pyvramid of numbers.

UNIT I

WEEK 7:

Objective: Explore the full scope of Arrays construct namely defining and mimalizing 1-D
and 2-D and more generically n-D amrays and referencing indnvidual amray elements from the
defined array. Using integer 1-D arrays, explore search solution linzar search.

Suggested Experiments/Activities:
Tutorial 7: 1 D Arrays: searching.
Lab 7:1D Arrayv mamipulation, linear search
1) Find the min and max of a 1-D integer array.
1) Perform linear search onlD arrav.
1) The reverse of a 1D integer array
) Find 2°s complement of the given binary nomber.
v) Eliminate duphicate elements 1n an array.

WEEK 8:

Objective: Explore the difference between other arrays and character arrays that can be used
as Strings by using null character and get comfortable with string by doimng experiments that
will reverse a string and concatenate two strings. Explore sorting solution bubble sort using
integer arravs.

Suggested Experiments/Activities:
Tutorial 8: 2 D arrays. sorting and Strings.
Lab 8: Matrix problems, String operations. Bubble sort
1) Addition of twro matrices
1) Multiplication two matrices
1t} Sort array elements using bubble sort
) Concatenate two strings without built-in functions
v) Reverse a stning using built-in and without built-in stning functions

UNITIV

WEEK 9:
Objective: Explore pointers to manage a dyvnamic array of integers, including memory
allocation &amp; value imtialization. resizing changing and reordering the contents of an array

and memory de-allocation vsing malloc (), calloe (). realloc () and free () functions. Gaimn
expenence processing command-line arguments received by C

Suggested Experiments/Activities:
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Tutorial 9: Pointers_ structures and dvnamic memory allocation
Lab 9: Ponters and structures, memory dereference.
1)  Write a C program to find the sum of a 11} array using malloc()
11) Write a C program to find the total average of n students using structures
1) Enter nt students data using calloc() and display failed students list
1v) Read student name and marks from the command line and display the student details along
with the total.
v) Write a C program to implement realloc()

WEEK 10:
Objective: Expertment with C Structures. Umions, bt fielde and self-referential structures
{(Singly linked lists) and nested structures

Suggested Experiments/Activities:
Tutorial 10: Bitfields, SelfReferential Structures, Linked lists
Labl0 : Bitfields, linked lists
Read and print a date using dd/mm/vyyy format using bit-fields and differentiate the same
without using bat- fields
1} Create and display a singly linked list using self-referential structure.
1) Demonstrate the differences between structures and unions using a C program
1) Write a C program to shift/rotate using batfields.
) Write a C program to copy one structure vartable to another structure of the same type.

UNITV

WEEK 11:
Objective: Explore the Functions, sub-routines, scope and extent of variables, doing some
expenments by parameter passing using call by value. Basic methods of numencal integration

Suggested Experiments/Activities:
Tutorial 11: Functions, call by value, scope and extent,
Lab 11: Simple functions using call by value, solving differential equations using Eulers
theorem.
1)  Write a C function to calculate NCR value.
1) Write a C function to find the length of a string.
ui) Write a C function to transpose of a matrix.
) Write a C function to demonstrate numerical integration of differential equations using Euler’s

method

WEEK 12:
Objective: Explore how recursive solutions can be programmed by writing recursive functions
that can be invoked from the main by programming at-least five distinct problems that have
naturally recursive solutions.
Suggested Experiments/Activities:
Tuterial 12: Recursion. the structure of recursive calls
Lab 12: Recursive functions
1)  Write a recursive function to generate Fibonacci series.
1) Write a recursive function to find the lem of two numbers.
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11) Write a recursive function to find the factorial of a number.
) Write a C Program to implement Ackermann function using recursion
v) Write a recursive function to find the sum of senies.

WEEK 13:
Objective: Explore the basic difference between normal and pointer variables, Anthmetic
operations using pointers and passing vartables to functions using pointers

Suggested Experiments/Activities:
Tutorial 13: Call by reference, dangling pointers
Lab 13: Simple functions using Call bv reference, Dangling pointers.
1) Wrrte a C program to swap two numbers using call by reference.
11} Demonstrate Dangling pointer problem using a C program.
i11) Write a C program to copv one string into another using pointer.
v) Write a C program to find no of lowercase, uppercase, digits and other
characters using pointers.

WEEKI4:
Objective: To understand data files and file handling with vanious file TO functions. Explore the
differences between text and binary files.

Sunggested Experiments/Activities:
Tutorial 14: File handling
Lab 14: File operations
1)  Write a C program to write and read text into a file.
1) Write a C program to write and read text mto a bmary file using fread() and
famite)
iit) Copy the contents of one file to another file.
v) Write a C program to merge two files mto the third file using command-line
argumernts.
v) Find no. of lines, words and characters in a file
i) Write a C program to print last n characters of a given file

Textbooks:
1. Ajav Mittal, Programming i C: A practical approach. Pearson
2. Byron Gottfried, Schaum&#39; s Outline of Programming with C, McGraw Haill

Reference Books:
1. Brian W. Kernighan and Denniz M. Ritchie. The C Programming Language, Prentice-
Hall of India

2. CProgramming, A Problem-5olving Approach. Forouzan, Gilberg. Prasad, CENGAGE
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ELECTRICAL & ELECTRONICS ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To impart knowledge on the fundamental laws & theorems of electrical circuits, functions of
electrical machines and energy calculations.

Course Quitcomes:

CO1: Understand the Electrical circurt design concept; measurement of resistance, power,
power factor; concept of wiring and operation of Electrical Machines and Transformer,

CO2: Apply the theoretical concepts and operating principles to derive mathematical models
for circuits, Electrical machines and measuring instruments; calculations for the measurement
of resistance, power and power factor.

CO3: Apply the theoretical concepts to obtain calculations for the measurement of resistance,
power and power factor.

CO4: Analyse various charactenistics of electneal circunts, electnical machines and measuring
mstruments.

CO3: Design suttable circuits and methodologies for the measurement of vanious electrical
parameters; Household and commercial wiring.

Activities:

1. Familiarization of commonly used Electrical & Electronic Workshop Tools: Bread
board, Solder, cables, relavs, switches, connectors, fuses, Cutter, plier, screwdnver set,
wire stripper. flux, knife blade, soldenng 1ron, de-soldenng pump etc.

* Provide some exercises so that hardware tools and instroments are learned to be used
by the students.

[

Familiarization of Measuring Instruments like Voltmeters, Ammeters, multimeter,

LCR-Q meter. Power Supplies. CRO, D50, Function Generator, Frequency counter.

* Provide some exercises so that measuring instruments are learned to be used by the
students.

3. Components

* FamilianzationTdentification of components (Resistors, Capacitors, Inductors,
Ihodes, transistors. IC™s etc) — Functionality, tvpe, size. colour coding package,
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symbol. cost etc.

¢ Testing of components like Resistor. Capacitor, Diode, Transistor, ICs et -
Compare values of components like resistors. inductors, capacitors etc with the
measured values by using instruments

PART A: ELECTRICAL ENGINEERING LAB

List of experiments:
1. Vernfication of KCL and KVL
2. Venfication of Superposition theorem
3 Measurement of Resistance using Wheat stone bridge
4. Magnetization Characteristics of DC shunt Generator
5. Measurement of Power and Power factor using Single-phase wattmeter
6. Measurement of Earth Resistance using Megger
7. Calculation of Electrical Energy for Domestic Premises
Reference Books:
1. Basic Electrical Engineering, D. C. Kulshreshtha, Tata MeGraw Hill, 2019, Farst

Edition
2. Power System Engineening, P.V_ Gupta, MLL. Somi. U5, Bhatnagar and A. Chakrabarti,
Dhanpat Rai & Co, 2013
. Fundamentals of Electrical Engineering, Rajendra Prasad, PHI publishers, 2014, Third
Edition

Lad

Note: Mintmum 51x Experiments to be performed.

PART B: ELECTRONICS ENGINEERING LAB

Course Objectives:
» To impart knowledge on the principles of digital electronics and fundamentals of
electron devices & 1ts applications.

Course OQutcomes: At the end of the course, the student will be able to
CO1: Identify & testing of various electromic components.
COZ: Understand the usage of electronic measunng instruments.

CO3: Plot and discuss the characteristics of various electron devices.
CO4: Explain the operation of a digital circuit.

List of Experiments:

1. Plot V-1 characteristics of PN Junction diode A) Forward bias B) Reverse bias.
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Plot V —I characteristics of Zener Diode and 1ts application as voltage Regulator.
Implementation of half wave and full wave rectifiers

Plot Input & Output charactenistics of BJT 1n CE and CB configurations

Frequency response of CE amplifier.

Simulation of EC coupled amplifier wath the design supplied

Verification of Truth Table of AND, OR, NOT, NAND, NOR_ Ex-OR_ Ex-NOR gates
using ICs.

Verification of Truth Tables of S-B_ I-K& D flip flops using respective ICs.

Tools / Equipment Required: DC Power supplies, Multi meters, DC Ammeters, DC Voltmeters,
AC Voltmeters, CROs_ all the required active devices.

References:

I

L [

R L. Bovlestad & Louis Nashlesky, Electronic Devices & Circuit Theory, Pearson
Education. 2021

E_P_Jain, Modern Digital Electronics, i Edition. Tata Mc Graw Hill, 2009

B. T. Paynter, Introductory Electronic Devices & Circuits — Conventional Flow Version,
Pearson Education 2009.

Note: Minimum Sx Experiments to be performed. All the expeniments shall be implemented
using both Hardware and Software
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I Year-IT Semester [._ l _T_. _P_ _-E_
0 o 2 1

COMNMUNICATIVE ENGLISHLAB

(Common to All Branches of Engineering)

Course Objectives:

The main objective of introducing this course, Communicative English Laboratory, 1s to expoze
the students to a vanety of self-instructional, learner friendly modes of language learning. The
students will get trained in basic communication skills and also make them ready to face job
HITErvIEWs.

Course Qutcomes:

CO1: Understand the different aspects of the English language proficiency with emphasis
on LSRW skills.

CO2: Apply communication skills through various language learning activities.

CO3: Analyze the English speech sounds, stress. rthythm_ intonation and syllable division
for better listening and speaking comprehension.

CO4: Evaluate and exhibit professionalism in participating in debates and group discussions.
CO35: Create effective Course Objectives:

List of Topics:

Vowels & Consonants
Neutralization/Accent Bules
Communication Skills & JAM

Eole Play or Converzational Practice
E-mail Writing

Besume Writing, Cover letter, SOP
Group Discussions-methods & practice
Debates - Methods & Practice

PPT Presentations/ Poster Presentation
0. Interviews Skills

1000 OV e 1 e

Suggested Software:
¢ Walden Infotech

* Young India Films

Reference Books:
1. RamanMeenakshi, Sangeeta-Sharma. Technical Communication. Oxford Press 2018,
2. Tavlor Grant: English Conversation Practice, Tata McGraw-Hill Education India,
2016
3. Hewng's. Martin Cambnidge Academic English (B2). CUP, 2012.
4 I Sethi & P.V. Dhamija. A Cowrse in Phonetics and Spoken English, (?_“d Ed),
Kindle. 2013

Web Resources:
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Spoken English:

www.esl-lab.com
www._englishmedialab.com
www_ enslishinteractive net

T e e e i L R

http:/www letstalkpodcast com/

https://www youtube com/c'mmmmEnglish Emmafeatured
https:www youtube com/c/AmelsEverydayEnglhish/featured
https:/vwww youtube.com/c/engvid Adam Teatured

. https/www voutube com/c/EnglishClass 101/ featured

10, hitps:/ 'www voutube com/c/SpeakEnghshWith Tiffan/'plavlists

e

o e 2 St e A I e P L R P AT e e

https:/"www . voutube com/channel UC OskeZBoS54dAnVUaIVexc
https:/'www.voutube com/channel UCNfm 9 2h 83 W21 21e 3 Xwp 1A

s
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I Year-IT Semester L | T | P | C
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ENGINEERING PHYSICS LAB
(Common to All Branches of Engineering)

Course Objectives:

To study the concepts of optical phenomenon like interference, diffraction etc.. recogmize the
importance of energy gap in the study of conductivity and Hall effect in semiconductors and
study the parameters and applications of dielectric and magnetic materials by conducting

experiments.

Course Outcomes: The students will be able to

CO1: Operate optical instruments like travelling microscope and spectrometer.

CO2: Estimate the wavelengths of different colours using diffraction grating.

CO3: Plot the mntensity of the magnetic field of circular coil carrying current with distance.
CO4: Evaluate dielectric constant and magnetic susceptibility for dielectric and magnetic
materials respectively.

CO35: Calculate the band gap of a given semiconductor.

CO6: Identify the tvpe of semiconductor using Hall effect.

List of Experiments:

. Determunation of radius of curvature of a grven Plano-convex lens by Newtons rings.

Determination of wavelengths of different spectral lines in mercury spectrum using

diffraction grating in normal incidence configuration

Venfication of Brewster's law

Determination of dielectric constant usmg charging and discharging method.

Study the variation of B versus H by magnetizing the magnetic material (B-H curve).

Determination of wavelength of Laser light using diffraction grating.

Estimation of Planck’s constant using photoelectric effect.

Determination of the resistrvity of semiconductors by four probe methods.

Determination of energy gap of a semiconductor using p-n junction diode.

0. Magnetic field along the axis of a current carrving circular coil by Stewart Gee's

Method.

11. Determination of Hall voltage and Hall coefficient of a given semiconductor using Hall
effect.

12, Determination of temperature coefficients of a thermustor.

13. Determination of acceleration due to gravity and radius of Gyration by using a
compound pendulum.

14. Determination of magnetic susceptibility by Kundt's tube method.

15. Determination of nigidity modulus of the material of the given wire using Torsional
pendulum.

16. Sonometer: Vertfication of laws of stretched string.

17. Determination of young s modulus for the given matenal of wooden scale by non-
uniform bending (or double cantilever) method.

18 Determination of Frequency of electrically maintained tmuning fork by Melde's

e O

H:n&ﬁ':n%qml_n—hlﬂ
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experiment.

Note: Any TEN of the listed experiments are to be conducted. Out of which any TWO
expeniments may be conducted 1n virtual mode.

References:
¢ A Textbook of Practical Physics - S. Balasubramanian, M N_ Snoinivasan, 5. Chand
Publishers, 2017.

Web Resources
* www.vlab.co.mn
https://phet.colorado_edw'en/simulations/ filter?subjects=phvsics&tvpe=html prototype
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I Year-IT Semester L— l __T_' _P_ _C'_ B
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IT WORKSHOP
(Common to all branches of Engineering)
Course Objectives:
¢ Tointroduce the internal parts of a computer, peripherals. I'O ports; connecting cables
* To demonstrate configuring the system as Dual boot both Windows and other Operating
Systems Viz. Linux, BOSS
To teach basic command line interface commands on Linux.
To teach the usage of Internet for productivity and self-paced life-long learning
e To introduce Compression, Multimedia and Antivirnus tools and Office Tools such as
Word processors, Spread sheets and Presentation tools.

Course Qutcomes:

CO1: Perform Hardware troubleéshooting.

COZ: Understand Hardware components and inter dependencies.
CO3: Safeguard computer systems from viruses/'worms.

CO4: Document/ Presentation preparation.

CO3: Perform calculations using spreadsheets.

PC Hardware & Software Installation

Task 1: Identify the peripherals of a computer, components i a CPU and 1ts functions. Draw
the block diagram of the CPU along with the configuration of each peripheral and submit to
your instructor.

Task 2: Every student should disassemble and assemble the PC back to working condition, Lab
instructors should verify the work and follow 1t up with a Viva. Also students need to go through
the video which shows the process of assembling 2 PC. A video would be given as part of the
course content.

Task 3: Every student should individually mstall MS windows on the personal computer. Lab
mstructor should verify the mstallation and follow it up with a Viva.

Task 4: Every student should install Linux on the computer. This computer should have
windows installed. The system should be configured as dual boot (VMWare) with both
Windows and Linux Lab mstructors should verify the installation and follow 1t up witha Viva

Task 5: Every student should install BOSS on the computer. The system should be configured
as dual boot (VMWare) with both Windows and BOSS. Lab instructors should venfy the
installation and follow 1t up with a Viva

Internet & World Wide Web

Taskl: Ornentation & Connectivity Boot Camp: Students should get connected to their Local
Area Network and access the Intemet. In the process they configure the TCP/TP setting Finally
students should demonstrate. to the instructor, how to access the websites and email. If there 15
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1o mnternet connectivity preparations need to be made by the instructors to simulate the WWW
onthe LAN

Task 2: Web Browsers_ Surfing the Web: Students customize their web browsers with the LAN
proxy settings, bookmarks, search toolbars and pop up blockers. Also, plug-ins hike
Macromedia Flash and JRE for applets should be configured.

Task 3: Search Engines & Netiquette: Students should know what search engines are and how
to use the search engines. A few topics would be given to the students for which they need to
search on Google. This should be demonstrated to the mstructors by the student.

Task 4: Cyber Hymiene: Students would be exposed to the various threats on the internet and
would be asked to configure their computer to be safe on the internet. They need to customize
their browsers to block pop ups. block active x downloads to avoid viruses and/or worms.

LaTeX and WORD

Task 1 — Word Onentation: The mentor needs to give an overview of La TeX and Microsoft
(MS) office or equivalent (FOSS) tool word: Importance of La TeX and MS office or equivalent
(FOSS) tool Word as word Processors, Details of the four tasks and features that would be
covered in each, Using La TeXand word — Accessing, overview of toolbars, saving files, Using
help and resources, rulers, format painter 1n word.

Task 2: Using La TeX and Word to create a project certificate. Features to be covered:-
Formatting Fonts 1n word. Dirop Cap 1n word, Applving Text effects. Using Character Spacing_
Borders and Colors, Inserting Header and Footer, Using Date and Time option 1n both La TeX
and Word.

Task 3: Creating project abstract Features to be covered:-Formatting Styles. Inserting table,
Bullets and Numbering, Changing Text Direction, Cell alignment, Footnote, Hyperlink,
Symbols, Spell Check, Track Changes.

Task 4: Creating a Newsletter: Features to be covered:- Table of Content, Newspaper columns,
Images from files and clipart, Drawing toolbar and Word Art, Formatting Images, Textboxes,
Paragraphs and Mail Merge 1n word.

EXCEL

Excel Orientation: The mentor needs to tell the importance of M5 office or equivalent (FOSS)
tool Excel as a Spreadsheet tool, give the details of the four tasks and features that would be
covered i each Using Excel — Accessing, overview of toolbars, saving excel files, Using help
and resources.

Task 1: Creating a Scheduler - Features to be covered: Gridhines, Format Cells, Summation,
auto fill, Formatting Text

Task 2: Calculating GPA - Features to be covered:- Cell Referencing. Formulae in excel —
average, std. deviation, Charts, Renaming and Inserting worksheets. Hyper hinking. Count
function

LOOKUP/VLOOKUP
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Task 3: Split cells, freeze panes, group and outline, Sorting, Boolean and logical operators,
Conditional formatting

POWER POINT

Task 1: Students will be werking on basic power point utilities and tools which help them
create basic power point presentations. PPT Ortentation, Slide Layouts, Inserting Text, Word
Art, Formatting Text, Bullets and Numberning, Auto Shapes. Lines and Armows in PowerPoint.

Task 2: Interactive presentations - Hyperlinks, Inserting —Images, Clip Art, Audio, Video,
Objects, Tables and Charts.

Task 3: Master Lavouts (slide, template_ and notes), Types of views (basic, presentation, slide
slotter, notes etc), and Inserting — Background, textures, Design Templates, Hidden shides.

ATTOOLS — ChatGPT
Task 1: Prompt Engineening: Experiment with different types of prompts to see how the model
responds. Try asking questions, starting conversations, or even providing mmcomplete sentences
to see how the model completes them.
* Ex- Prompt "You are a knowledgeable Al Please answer the following question: What
is the capital of France?"

Task 2: Creative Writing: Use the model as a wniting assistant. Provide the begimming of a story
or a description of a scene, and let the model generate the rest of the content. This can be a fun
way to brainstorm creative ideas
¢ Ex- Prompt: "In a world where gravity suddenly stopped working, people started
floating upwards. Write a story about how society adapted to this new reality "

Task 3: Language Translation: Expenment with translation tasks by providing a sentence mn
one language and asking the model to translate 1t into another language Compare the output to
see how accurate and fluent the translations are.
¢ Ex-Prompt: "Translate the following Englizh zentence to French: Hello, how are vou
doing today?"

Reference Books:

2 Comdex Information Technology course tool kit, Vikas Gupta. WILEY Dream tech, 2003

3. The Complete Computer upgrade and repair book, Chervl A Schmidt, WILEY Dream tech,
2013, 3rd edition

4 Introduction to Information Technology, ITL Education Solutions limited, Pearson
Education. 2012, 24 edition

5. PC Hardware - A Handbook, Kate J. Chase, PHI (Microsoft)

6. LaTeX Companion, Leslie Lamport, PHI Pearson.

7. IT Essentials PC Hardware and Software Companion Guide, David Anfins on and Ken
Quamme. — CISCO Press, Pearson Education, 3° edition

8 IT Essentials PC Hardware and Software Labs and Study Guide, Patrick Regan— CISCO
Press, Pearson Education, 3™ edition
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ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To familiarize students with wood working, sheet metal operations, fiting and electrical houze
wiring skills

Course OQutcomes:

CO1: Identify workshop tools and their operational capabilities.

CO2: Practice on mamifacturing of components using workshop trades including fitting,
carpentry, foundry and welding.

CO3: Apply fitting operations in various applications.

CO4: Apply basic electrical engineening knowledge for House Wirmng Practice

SYLLABUS

1.
2

Demonstration: Safety practices and precautions to be observed in workshop.

Wood Working: Familiarity with different tvpes of woods and tools used 1n wood

working and make following jomnts.

a) Half —Lap joint b)Mortize and Tenon joint  ¢) Comer Dovetail joint or Bridle
joint

. Sheet Metal Working: Familianity with different types of tools used in sheet metal

working, Developments of following sheet metal job from GI sheets.
a) Tapered tray b) Conical funnel c) Elbow pipe d) Brazing

. Fitting: Familarity with different types of tools used mn fitting and do the following

fitting exercises.
a) V-fit b) Dovetail fit ¢) Semi-circular fit  d) Bicycle tire punctore
and change of two-wheeler tyre

. Electrical Wiring: Familiarity with different types of basic electrical circuits and make

the following connections.
a) Parallel and series b) Two-way switch ¢) Godown lighting
d) Tube light g) Three phase motor f) Soldering of wires

. Foundry Trade: Demonstration and practice on Moulding tools and processes,

Preparation of Green Sand Moulds for given Pattems.
Welding Shop:- Demonstration and practice on Arc Welding and Gas welding.
Preparation of Lap joint and Butt joint.

. Plumbing: Demonstration and practice of Plumbing tools, Preparation of Pipe joints

with coupling for same diameter and with reducer for different diameters.

16



JNTUGVE. Tech. R23

Textbooks:

1.

4

v

Basic Workshop Technology: Manufacturing Process. Felix W Independently
Published 2019. Workshop Processes. Practices and Matenials; Bruce ] Black,
Routledge publishers. 5th Edn. 2015_

A Course 1n Workshop Technology Vol I & IIL B.S. Raghuwanshi, Dhanpath Rai &
Co.. 2015 & 2017.

Reference Books:

1.

lad

Elements of Workshop Technology, Vol. I by S. K. Hajra Choudhury & Others, Media
Promoters and Publishers. Mumbai 2007_ 14th edition

Workshop Practice by H. S. Bawa, Tata-McGraw Hall, 2004

Wining Estimating. Costing and Contracting; Somi P M. & Upadhyvay P.A ; Atul
Prakashan, 2021-22.
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I Year-1T Semester

NETWORK ANALYSIS AND SIMULATION LABORATORY
(ECE & allied branches)

Course Objectives:
* To gain hands on expenience in verifyving Kirchoff s laws and network theorems
To analyze transient behavior of circuits
To study resonance characteristics
To determine 2-port network parameters

Course Outcomes:

CO1: Venfy Kirchoff s laws and network theorems.

COZ: Measure time constants of RL & RC circuits.

CO3: Analyze behavior of RLC circunt for different cases.

CO4: Design resonant circuit for given specifications.

CO35: Characterize and model the network i terms of all network parameters:

The following experiments need to be perfonned using both Hardware and simulation Software.

The experiments need to be simulated using software and the same need to be verified using
the hardware.

Study of components of a circust and Verification of KCL and KVL.

Verification of mesh and nodal analysis for AC circuits

WVerification of Superposition, Thevenin’s & Norton theorems for AC circuits
Vernification of maximum power transfer theorem for AC circuits

Verification of Tellegen™s theorem for two networks of the same topology.

Study of DC transients m RL, RC and RLC circuits

To study frequency response of various 1¥ order RL & RC networks

To study the transient and steady state response of a 2 order circutt by varying its
various parameters and studying their effects on responses

O Find the ) Factor and Bandwidth of a Series and Parallel Resonance circuit.

10. Determinanion of open circuit (Z) and short circutt (YY) parameters

11. Determination of hybrid (H) and transmission (ABCD) parameters

12. To measure two port parameters of a twin-T network and study its frequency response.

m—-_llﬂﬁ.k.?l.-[;-'ul.ll'-...lb—!

Hardware Requirements:

Regulated Power supplies. Analog/Digital Function Generators, Digital Multimeters, Decade
Resistance BoxesRheostats, Decade Capacitance Boxes, Ammeters (Analog or Dagital),
Voltmeters (Analog or Digttal), Active & Paszsrve Electronic Components
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Software requirements:

Multisim/ Pspice/Equivalent simulation software tool, Computer Systems with required
specifications

References:
1. WNetwork Analvsis — ME Van Valkenburg, Prentice Hall of India. revised 3rd Edition,

2019.

2. Engineering Circurt Analysis by William H Havt, Jack Kemmerly, Jamie Phillips,
Steven M. Durbin. 9™ Edition 2020
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JAWAHARIAT NEHRU TECHNOLOGICAT UNIVERSITY GURATADA
VIZIANAGARAM-535003 AP
(Established by Andhra Pradesh AciNo.22 of 2021)

B. Tech (Regular-Full time)

B. TECH-CSE, IT, CSE(DS), CSE(AI), CSE(CS), CSE(AI&ML), AI&DS, AI&ML
(Effective for the students admitted into I year from the Academic

Year 2023-24 onwards)

&

B.Tech. (Lateral Entry Scheme)

(Effective for the students admitted into II year through Lateral
Entry Scheme from the Academic Year 2024 - 25 onwards)
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: I Year I Semester
el By Course Name L T P Credis
| 1 | ReBsol Linear Algebra & Calculus 3| o| of 3
2 | R23BSO3 | Encineering Physics 3| o of 3
3. | R23HSO! | Communicative English 2 o af 2
4 | R2IESO! | Basic Civil & Mechanical Engineering 3| o o 3
| 5. | R23ESO7 | Introduction to Programming 3| o| o 3
| 6 | R23HSO0l | Communicative EnglichTab o iy 1
7. | R23BS03 | Engineering Physics Lab ol o 2| 1
8 | R23ESO Eugmeermg‘i'fmiﬂlmp ) T ] )| I
9 | R23ESG6 | IT Workshop o] of 2 1
10. | R23ESO7 | Computer Programming Lab ol o 3| 15
11. | R23IMCO1 | Healthand Wellness. Yoga and Sports ol ol 1| aos
Total 205
I Year IT Semester
' S“?‘“ CEE“ Course Name L | T | P | Credits
1 2238502 | Differential Equations and Vector calculus 5| 5 1.0 3
2. R23BS0S | Chemustry 3 /0| ¢ 3
3. R23ESQ3 | Engineering Graphics 1| 0| 4 3
) Ro3ES04 | Basic Electrical &Electronics Engineering 3] ol o 3
% | :pyipcgs | DSt 3100 3
6 R23BS05 | Chenustry Lab ¢ |0 |2 1
R23ES0S Electrical &Electronics Engineering workshop o | 0| 3 15
| g R2I3PCO4 Diata Structures Lab 0 0 3 15
' R23IMC02 | NSSNCC Scouts &Guides Community Service | 0 | 0 | 1 05
; Total 105
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I Year-1 Semester L | T | P C
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COMMUNICATIVE ENGLISH LAB

{(Commeon to All Branches of Engineering)
Course Objectives:
The main objective of mtroducing this course, Communicative English Laboratory, 1s to expose
the students to a vanety of self-nstructional, leamer friendly modes of language leaming { That
can be for theory paper) is fo tram the students in oral commumeation skills n real situations.
Students wall get tramned in the basic communication skills and also make them ready to face job
interviews. They will be helped to overcome the mother tonguelocal language mfluence and
neutralize their accent which makes their speech more mtelligible to all listeners.

Course Oufcomes:
By the end of the course, the students will be have

¢ Understand the different aspects of the English language oral commumcation with
emphasis on Listening and Speaking S sklls.

Apply commumcation skills through vanious language learning activities.
Analyze the English speech sounds, stress. rhythm and intonation for better listening and
speaking comprehension.

e Evalpate and exhibit professionalism in participating in debates and group discussions
with polite turn taking strategies and sound more professional while communicating with
others

e (Create effective resomate and prepare them to face mnterviews communicate appropriately
in corporate settings.

List of Topics:

Vowels & Consonants( Not rules but use of them in various syllable structures)
Neutralization/ Accent Rules(No rules again, required more practice)
Commumication Skills & JAM

Fole Play or Conversational Practice

{ This can be part of theory course)Resume Wniting, Cover letter, SOP

Group Discussions-methods & practice

Debates- Methods & Practice

PPT Presentations’ Poster Presentation

Interviews Skills

s i Ao el e o

Suggested Software:
e Walden InfoTech
*  TYoung India Films

Beference Books:

1. Meenakshi Raman, Sangeeta-Sharma Techmical Commumicanon Oxford Press 2018.(
This can be for theory and not for lab)
Samson T : Innovate with English, Foundations
Grant Tayler: English Conversation Practice. Tata McGraw-Hill Educationindia 2016
Javashree, M Let's Hear them Speak: Developing Listening-Speaking skills m English
Sage Publications

w1
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5. Hewing's, Martin, Cambridge Academic English (B2), CUP, 2012, ( That is for reading
and writing and can be used 1n theory classes but not 11 Lah)

6. T Balasubramanyam A Textbook of English Phonetics for Indian Stodents (3rd Ed)
Trimty Press. (Thas 15 all theory and can be for MA English students but not for B.Tech
students}

Web Resources:
Spoken English:

1.

B85 B e

10,
Il
12.
13.

waw.esl-lab.com

www.englishinteractive net
s www. britishcouncil in enclish onbine

o ets comy/
https://'www voutube com'c/mmmFnolish Fmma featured
https: v voutube com/c/ AmelsEvervdayEnclish featured
https://'www.voutube.com/c engvid Adam featured
https=/waww voutube com ¢ SpeakEnglishWithTiffant plaviists
https:/ wanw yvoutube com/channel TCV1h cBEODrdx 19gkTMOWNwW
htips:/ wwiv linguahouse.com/'en-GB

hitps: 'www ted com watch 'ted-ed

Voice & Accent:

.
3.

https: www youtube com user/letstalkaccent videos
hitps/www vouiube comy o/ Enel ansuageClub/ featured
hitps:/ www vouiobe com/channel TIC  Oske7BoS4dAnVUelVexr

4. 'htips: ‘www youtube com/channel UCNim92h83W2i21c5Xwp 1A
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I Year-1 Semester L
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ENGINEERING PHYSICS LAB
(Common to All Branches of Engineering)

Course Objectives:

To study the concepts of optical phenomenon like mterference, diffraction etc.,
recognize the importance of energy gap m the study of conductivity and Hall effect in
semiconductors and study the parameters and applications of dielectric and magnetic
materials by conducting expeniments.

Course Outcomes: The students will be able to

CO1: Operate optical mstruments like travelling microscope and
spectrometer CO2: Estimate the wavelengths of different colours

using diffraction grating.

CO3: Plot the intensity of the magnetic field of circular coil carrving current with
distance. C0O4: Evaluate dielectnic constant and magnetic susceptibility for
dielectric and magneticmaterials respectively.

CO3: Calculate the band gap of a mven

semiconductor. CO6: Identify the type of

semuconductor using Hall effect.

List of Experiments:

k2|
)

1. Determination of radius of curvature of a given Plano-convex lens by Mhvewlon's nngs.

!:d

Deternunation of wavelengths of different spectral lines 1n mercury
spectrum usingdiffraction grating in normal incidence configuration.
Verfication of Brewster’s law
Determination of dielectric constant using charging and discharging method.
Study the vanation of B versus H by magnetizing the magnetic matenial (B-H curve).
Determunation of wavelength of Laser light using diffraction grating.
Estimation of Planck’s constant using photoelectric effect.
Determunation of the resistivity of semiconductors by four probe methods.
Deternmunation of energy gap of a semuconductor using p-n junction diode.
_Magnetic field along the axis of a current carrying circular coil by
Stewart GCige sMethod.
11. Determination of Hall voltage and Hall coefficient of a given semiconductor
using Halleffect.
12_ Determunation of temperature coefficients of a themmustor.
13. Determunation of acceleration due to gravity and radius of Gyration by using
acompound pendulum.
14. Determination of magnetic susceptibility by kundt's tube method.
15. Determination of nigidity modulus of the material of the given wire using
Torsionalpendulum.
16. Sonometer: Vertfication of laws of stretched stning.
17_ Determination of young”s modulus for the given matenial of wooden scale by
non-umform bending (or double cantilever) method.

B0 ol S oviLA Ll

[}
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18. Determunation of Frequency of electrically maintamned mumng fork by
Meide sexperiment
Note: Any TEN of the listed experirnents are to be conducted. Out of which any TWO
experiments may be conducted in virtual mode.

References:
» A Textbook of Practical Physics - 5. Balasubramanian. MN. Sninivasan S
ChandPubhishers, 2017.

Web Resources
e  wwwvlab.coian

https:/ phet colorado edu en' simulations filter7subyects=phvsicsd-tvpe=html prototype
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ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To familianize students with wood working, sheet metal operations, fitting and electrical house
winng skills

Course Outcomes:

CO1: Identify workshop tools and their operational capabilities.

CO2: Practice on manufactuning of components using workshop trades mcluding fitting,
carpentry, foundry and weldmng.

CO3: Apply fitting operations in vartous applications.

CO4: Apply basic electrical enoineening knowledge for House Winng Practice

SYLLABUS

1.
2.

Demonstration: Safety practices and precautions to be observed m workshop.

Wood Working: Familiarity with different tvpes of woods and tools used i wood

working and make following joints.

a) Half - Lapjomnt b)Mortise and Tenon joint  ¢) Comer Dovetail joint or Bradle
joimt

. Sheet Metal Working: Familiarity with different types of tools used in sheet metal

working, Developments of following sheet metal job from GI sheets.

a) Tapered tray b) Conical funnel ¢) Elbow pipe d) Brazing
Fitting: Famihianity wath different types of tools used in fitting and do the following
fitting exercises.

a) V-fir b) Dovetail fit c) Semi-circular fit  d) Bicyele tire puncture
and change of two-wheeler tyre

. Electrical Wiring: Farmulianty with different types of basic electnical circuits and make

the following connections.

a) Parallel and series b Two-way switch c) Godown lighting

d) Tube Light e) Three phase motor f} Soldening of wires

Foundry Trade: Demonstration and practice on Moulding tools and processes,
Preparation of Green Sand Moulds for given Patterns.

Welding Shop: Demonstration and practice on Arc Wealding and Gas welding.
Preparation of Lap joint and Butt joimnt.

Plumbing: Demonstration and practice of Plumbing tools, Preparation of Pipe joints
with coupling for same diameter and with reducer for different diameters.
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Textbooks:

1.

5

Basic Workshop Technology: Manufacturing Process, Felix W Independently
Published 2019. Workshop Processes, Practices and Materials; Bruce J. Black
Routledge publishers, 5th Edn 2015,

A Course 1n Workshop Technology Vol I & II, B.S. Raghuwanshi, Dhanpath Rair &
Co., 2015 & 2017.

Reference Books:

L.

2
3.

Elements of Workshop Technology, Vol. I by 5. K. Hajra Choudhury & Others, Media
Promoters and Publishers, Mumbai. 2007, 14th edimion

Workshop Practice by H. 5. Bawa, Tata-McGraw Hill, 2004

Wiring Estimating, Costing and Contracting; Soni P.M._ & Upadhyay P A ;- Atul
Prakashan 2021-22
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IT WORKSHOP
{(Common to all branches of Engineering)
Course Objectives:
¢ To mtroduce the imernal parts of a computer, penpherals, I'O ports, connecting cables
¢ To demonstrate confizunng the svstem as Dual boot both Windows and other Operating
Systems Viz. Lmuox, BOSS
» To teach basic command line interface commands on Limix
¢ To teach the usage of Intemet for productvity and self-paced life-long learming
To mtroduce Compression, Multimedia and Antivirus tools and Office Tools such as
Word processors, Spread sheets and Presentation tools.

Course Outcomes:

CO1: Perform Hardware troubleshooting.

CO2: Understand Hardware components and inter dependencies.
(CO3: Safeguard computer systems from viruses worms.

C0O4: Document’ Presentation preparation.

CO3: Perform calculations using spreadsheets.

PC Hardware & Software Installation

Task 1: Identify the peripherals of a computer, components m a CPU and 1ts functions. Draw
the block diagram of the CPU along with the confizuration of 2ach penipheral and submit to
your instructor.

Task 2: Every student should disassemble and assemble the PC back to working conditien Lab
mstructers should venify the work and follow 1t up with a Viva Also students need to go through
the video which shows the process of assembling a PC. A video would be given as part of the
course content.

Task 3: Every student should individually install MS windows on the personal computer. Lab
mstructor should venify the installation and follow 1t up witha Viva.

Task 4: Every student should install Linux on the computer This computer should have
windows installed. The system should be confipured as dual boot (VMWMWare) with both
Windows and Linmux_ Lab mmstructors should venfy the mnstallation and follow 1t up with a Viva

Task 5: Every student should install BOSS on the computer. The system should be configured
as dual boot (VMWare) with both Windows and BOSS. Lab instructors should venify the
mstallation and follow 1t up wath a Viva

Internet & World Wide Web

Taskl: Onentation & Connectivity Boot Camp: Students should get connected to their Local
Area Network and access the Internet. In the process they confioure the TCP/TP setting. Finally
students should demonstrate. to the instructor, how to access the websites and email If there 15
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no internet connectivity preparations need to be made by the mstructors to simulate the WWW
on the LAN.

Task 2: Web Browsers, Surfing the Web: Students customize their web browsers with the LAN
proxy settings, bookmarks, search toolbars and pop up blockers. Also, plug-ins like
Macromedia Flash and JRE for applets should be configured.

Task 3: Search Engines & Netiguette: Students should know what search engines are and how
to use the search enmines. A few topics would be given to the students for which they need to
search on Google. This should be demonstrated to the mstructors by the student.

Task 4: Cyber Hygiene: Students would be exposed to the vanous threats on the intemet and
would be asked to configure thetr computer to be safe on the internet. They need to customize
their browsers to block pop ups, block active x downloads to aveid viruses and or worms.

LaTeX and WORD

Task 1 — Word Onentation: The mentor needs to give an overview of La TeX and Microsoft
(MS) office or equivalent (FOSS) tool word: Importance of La TeX and MS office or equivalent
(FOS5) tool Word as word Processors, Details of the four tasks and features that would be
covered 1n each. Using La TeXand word  Accessing, overview of toolbars, saving files, Using
help and resources_ rulers, format pamnter in word.

Task 2: Using La TeX and Word to create a project certificate. Features to be covered:-
Formatting Fonts in word, Drop Cap 1n word, Applving Text effects, Using Character Spacing,
Borders and Colors, Inserting Header and Footer, Using Date and Time option 1n both La TeX
and Word.

Task 3: Creating project abstract Features to be covered:-Formatting Styles, Inserting table,
Bullets and Numbering, Changing Text Direction, Cell alionment, Footnote, Hyperhnk
Svmbols, Spell Check, Track Changes.

Task 4: Creating a Newsletter: Features to be covered:- Table of Content. Newspaper columns,
Images from files and clipart. Drawing toolbar and Word Art, Formatting Images. Textboxes,
Paragraphs and Mail Merge 1 word.

EXCEL

Excel Orientation: The mentor needs to tell the importance of MS office or equivalent (FOSS)
tool Excel as a Spreadsheet tool, give the details of the four tasks and features that would be
covered 1 each Using Excel  Accessing, overview of toolbars, saving excel files. Using help
and resources.

Task 1: Creating a Scheduler - Features to be covered: Gridlines, Format Cells, Summation,
auto fill. Formatting Text

Task 2: Calculating GPA - Features to be covered:- Cell Referencing. Formulae in excel -
average, std deviation. Charts, Renamimmg and Inserting worksheets, Hyper linking, Count
function

LOOKUPVLOOKUP
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Task 3- Split cells, freeze panes, group and outline, Sorting. Boolean and logical operators,
Conditional formatting

POWER POINT

Task 1: Students will be working on basic power pomnt utilities and tools which help them
create basic power point presentations. PPT Onentation. Shde Layouts, Tnserting Text. Word
Art. Formatting Text, Bullets and Numbering, Auto Shapes. Lines and Arrows in PowerPoint.

Task 2: Interactive presentations - Hyperlinks. Inserting —Tmages, Chip Art. Audio. Video,
Objects, Tables and Charts.

Task 3: Master Lavouts (shide, template, and notes), Types of views (basic, presentation, shde
slotter. notes etc), and Inserting — Background. textures. Design Templates, Hidden shdes.

AT TOOLS — Chat GPT
Task 1: Prompt Engineenng: Expenment with different types of prompts to see how the model
responds. Try asking questions, starting conversations, or even providing mcomplete senfences
to see how the model completes them_
s Ex: Prompt: "You are a knowledgeable Al Please answer the following question: What
is the capital of France?"

Task 2: Creatrve Writing: Use the model as a writing assistant. Provide the beoinning of a story
or a description of a scene, and let the model generate the rest of the content. This can be a fun
way to brainstorm creative ideas
o Ex- Prompt: "In a world where grawvity suddenly stopped working. people started
floating upwards: Write a story about how society adapted to this new realitv.”

Task 3: Language Translation: Experiment with translation tasks by providing a sentence in
one language and asking the model to translate 1t mto another langpage. Compare the cutput to
see how accurate and fluent the translations are.

o  ExPrompt: "Translate the following Englich sentence to French: Hello, how are vou
doing today?"

Reference Books:

1. Comdex Information Technology course tool kit, Vikas Gupta, WILEY Dream tech, 2003

2. The Complete Commiter upgrade and repair book, Cheryl A Schmidt. WILEY Diream tech.
2013, 3rd edition

3. Introduction to Information Technolozy, ITL Education Solutions limited, Pearson
Education, 2012, 2 edition

4. PC Hardware - A Handbook, Kate J. Chase, PHI (Microsoft)

5. LaTeX Companion, Leslie Lamport, PHI Pearson.

6. IT Essentials PC Hardware and Software Companion Guide, Diavid Anfins on and Ken
Quamme_  CISCO Press, Pearson Education, 3™ edition

7. IT Essentials PC Hardware and Software Labs and Study Guide, Patrick Regan— CISCO
Press, Pearson Education, 3% edition
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COMPUTER PROGRAMMING LAB
(Common to All branches of Engineering)

Course Objectives:

The course aims to give students hands — on expenience and train them on the concepts of the
C- programming lanouage.

Course Outcomes:

CO1: Read, understand, and trace the execution of programs writtenn tn C language.

CO2: Select the right control structure for solving the problem.

CO03: Develop C programs which utilize memory efficiently using programming constructs like
potnters.

C0O4: Develop, Debug and Execute programs to demonstrate the applications of arrayvs,
functions, basic concepts of pointers n C.

UNITI

WEEK 1
Objective: Getting familiar with the programming emvironment on the computer and writing
the first program.

Suggested Experiments/Activities:

Tutorial 1: Problem-solving using Computers.

Labl: Famihianzation with programming environment
1) Basic Linux environment and its editors like Vi, Vim & Emacs etc.
i) Exposure to Turbo C, gec
ut) Writing simple programs using prnntf(). scanf()

WEEK 2
Objective: Getting familiar with how to formally describe a sclution to a problem in a series
of fimte steps both using textual notation and graphic netation.

Suggested Experiments /Activities:
Tutorial 2: Problem-solving using Algonthms and Flow charts.
Lab 1: Converting algorithms/flow charts into C Source code.
Developing the algonithms/flowcharts for the following sample programs
1) Sum and average of 3 numbers
i) Conversion of Fahrenheit to Celsius and vice versa
ut) Simple interest caleulation
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WEEK 3
Objective: Learn how to define wvariables with the desired data-type, smtialize them with
appropriate values and how arthmetic operators can be used with vanables and constants.

Suggested Experiments/Activities:
Tutorial 3: Vanable types and type conversions:

Lab 3: Simple computational problems using anthmetic expressions.
1) Finding the square root of a grven number
u) Finding compound interest
) Area of a triangle using heron’s formulae
1v) Distance travelled by an object

UNITI

WEEK 4
Objective: Explore the full scope of expressions. type-compatibility of vanables & constants
and operators used in the expression and how operator precedence works.

Suggested Experiments/Activities:

Tutoriald: Operators and the precedence and as associativity:
Lab4: Simple computational problems using the operalor” precedence and assoctativity
1) Ewaluate the following expressions.
a. ATB*CHD*E) + F*G
b. AB*C-B-A®*D/3
c. A——B--A
d J=(r+) + (+1)
1) Find the maximum of three numbers using conditional operator
u:) Take marks of 5 subjects in imtegers, and find the total, average in float

WEEK 5

Objective: Explore the [ull scope of dilferent variants of ~il” construet” namely f-else, mall-
else, if-else 1f*-else, switch and nested-f including 1n what scenano each one of them can be
used and how to use them Explore all relational and logical operators while wnting
conditionals for il consiruet™.

Suggested Experiments/Activities:
Tutorial 5: Branching and logical expressions:
Lab 5: Problems mvolving 1f-then-else structures.
1) Wirte a C program to find the max and min of four numbers using 1f-else.
u) Write a C program to generate electricity bill.
u1) Find the roots of the quadratic equation.
w) Write a C program to sumulate a calculator using switch case.
v) Write a C program to find the given vear is a leap vear or not.

WEEK 6
Objective: Explore the full scope of rterative constructs namely while loop, do-while loop and
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for loop in addition to structured jump constructs like break and continue including when each
of these statements 15 more appropriate to use.

Suggested Experiments/Activities:
Tutorial 6: Loops, while and for loops
Lab 6: Tterative problems e g, the sum of senes
1) Find the factonal of grven number using anv loop.
i) Find the miven number 15 3 prime or not.
ut) Compute sine and cos senes
1) Checking a number palindrome
v} Construct a pyramid of numbers.

UNIT IIT

WEEK 7:

Objective: Explore the full scope of Arrays construct namely defining and mmalizing 1-D
and 2-D and more genencally n-D arrayvs and referencing indrnidual array elements from the
defined array. Using integer 1-D arravs, explore search solution linear search.

Suggested Experiments/Activities:
Tutorial 7: 1 D Arrays: searching.
Lab 7:1D Array mampulation, linear search
1) Find the pun and max of a 1-D integer array.
u) Perform linear search onlD array.
ti1) The reverse of a 1D integer array
w) Find 2's complement of the given binary number.
v) Elmunate duplicate elements 1n an array.

WEEK 8§:

Objective: Explore the difference between other arravs and character arrays that can be used
as Stnngs by using null character and get comfortable with string by doing experiments that
will reverse a string and concatenate two strings. Explore sorting solution bubble sort using
Integer armays.

Suggested Experiments/Activities:
Tutorial 8: 2 D arrays, sorting and Strings.
Lab 8: Matrix problems, String operations. Bubble sort
1) Addition of two matrices
i) Multiplication two matrices
ut) Sort array elements using bubble sort
v} Concatenate two strings without built-in functions
v) Reverse a stnng using butlt-in and without butlt-in string functions

UNITIV

WEEK 9:

Objective: Explore pointers to manage a dynamic array of integers, including memory
allocation value mmalization, resizing changing and reordering the contents of an array
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and memory de-allocation using malloc (). calloe {), realloc () and free () functions. Gain

expenence processing command-line arouments recerved by C

Suggested Experiments/Activities:
Tutorial 9: Pointers, structures and dynamic memory allocation
Lab 9: Pointers and structures, memory dereference.
1) Write a C program to find the sum of a 1D array using malloc()
i) Write a C program to find the total, average of n students using structures
ut) Enter n students data using calloc() and display fatled students list
1v) Read student name and marks from the command line and display the student details along
with the total.
v) Wite a C program to implement realloc{)

WEEK 16:
Objective: Expenment with C Structures, Unions, bit fields and self-referential structures
{Singlv linked lists) and nested structures

Suggested Experiments/Activities:
Tutorial 10: Bitfields, SelfReferential Structures, Linked lists
Labl0 : Bitfields. linked lists
Read and print a date using dd'mm/vyvvy format using bit-fields and differentiate the same
without using bit- fields
1) Create and display a smgly linked list using self-referential structure.
u) Demonstrate the differences between structures and unions using a C program.
1) Write a C program to shift‘rotate using bitfields.
) Write a C program to copy one structure vanable to another structure of the same type.

UNITV

WEEK11:
Objective: Explore the Functions, sub-routines, scope and extent of variables, doing some
expenments by parameter passing using eall by value. Basic methods of numencal integration

Suggested Experiments/Activities:
Tutorial 11: Functions, call by value, scope and extent,
Lab 11: Simple functions using call by value, solving differential equations using Eulers
theorem.
1) Write a C function to calculate NCR value.
i) Write a C functien to find the length of a string.
ut) Wrrte a C function to transpose of a matnx.
v} Write a C function to demonstrate numerical integration of differential equations using Fuler's
method

WEEK 12:

Objective: Explore how recursive solutions can be programmed by writtng recursive functions
that can be mvoked from the man by programmung at-least five distinct problems that have
naturally recursive solutions.
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Suggested Experiments/Activifies:
Tutorial 12: Recursion. the structure of recursive calls
Lab 12: Recurstve functions
1) Wrte a recursive function to generate Fibonacct series.
1) Wirte a recursive function to find the lem of two numbers.
u1) Write a recursive function to find the factorial of a number.
) Write a C Program to implement Ackermann function using recursion.
v) Write a recursive function to find the sum of senes.

WEEK 13:
Objective: Explore the basic difference between normal and pointer vaniables, Arthmefic
operations using pointers and passing vanables to functions using pointers

Suggested Experiments/Activities:
Tutorial 13: Call by reference, danghing pointers
Lab 13: Simple functions using Call by reference, Dangling pointers.
1) Wirtte a C program to swap two numbers using call by reference.
u) Demonstrate Dangling pointer problem using a C program.
1i1) Write a C program to copy one stning into another using pointer.
w) Wiite a C program to find no of lowercase, uppercase, digits and other
characters using pointers.

WEEK14:
Objective: To understand data files and file handling with vanous file TO functions.
Explore thedifferences between text and binary files.

Suggested Experiments/Activities:
Tutorial 14: File handling
Lab 14: File operations
1) Wote a C program to write and read text into a file,
1) Write a C program to write and read text mto a bmary file using fread() and
fmnite()
ut) Copy the contents of one file to ancther file.
1v) Write a C program to merge two files mto the third file using command-line
arguments.
v) Find no. of lines, words and characters m a file
vi) Wrrte a C program to print last n characters of a given file.

Texthooks:
1. Ajay Mittal, Programming in C: A practical approach, Pearson.
2. Byron Gottfoed, Schaum&#39; s Outline of Programmung with C, McGraw Hill

Reference Books:
1. Brian W._ Kemighan and Denmis M Ritchie. The C Programming Language, Prentice-
Hall of India
2. C Programming, A Problem-Sohnng Approach, Forouzan, Gilberg, Prasad, CENGAGE
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I Year-IT Semester

CHEMISTRY LAB
(Commeonto EEE_ ECE. CSE_ IT & allied branches)
Course Objectives:

s Venfy the fundamental concepts with expenments.
Course Qutcomes: At the end of the course. the students will be able to

CO1: Determune the cell constant and conductance of solutions.
(CO2: Prepare advanced polymer Bakelite matenials.
CO03: Measure the strength of an acid present in secondary batteries.
CO4: Analyse the TR spectra of some organic compounds.
CO3: Caleulate strength of acid 1n Pb-Acid battery.
List of Experiments:
1. Measurement of 10Dq by spectrophotometric method
2. Conductometric titration of strong acid vs. strong base
3. Conductometric titration of weak acid vs. strong base
4. Determunation of cell constant and conductance of solutions
5. Potentiometry - determunation of redox potentials and emfs
6. Determination of Strength of an acid in Pb-Acid battery
7. Preparation of a Bakelite
8 Venfy Lambert-Beor's law
9. Wavelength measurement of sample through UV-Visible Spectroscopy
10. Identification of simple organic compounds by IR
11. Preparation of nanomatenals by precipitation method

12. Estimation of Ferrous Iron by Dichrometry

Reference:

¢ "Voeel's Quantitative Chemical Analvsis 6th Edition 6th Edition” Pearson Publications
by J. Mendham R C Denney, J D Barnes and B. Srvasankar
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ELECTRICAL & ELECTRONICS ENGINEERING WORKSHOP
(Common to All branches of Engineering)

Course Objectives:

To impart knowledge on the fundamental laws & theorems of electnical circuits, functions of
electrical machines and energy calculations.

Course Outcomes:

CO1: Understand the Electrical circuit design concept; measurement of resistance, power,
power factor; concept of wiring and operation of Electncal Machines and Transformer.

CO2: Apply the theoretical concepts and operating principles to derve mathematical models
for circurts, Electrical machines and measunne mstruments; calculations for the measurement
of resistance, power and power factor.

CO3: Apply the theoretical concepts to obtam calculations for the measurement of resistance,
power and power factor.

CO04: Analyse vanous charactenistics of electnical circurts, electrical machines and measuning
mstrments.

CO35: Design smtable circuits and methodolegies for the measurement of vanous electrical
parameters; Household and commercial winng.

Activities:

1. Famihanzation of commonly used Electrical & Electronic Workshop Tools: Bread
board, Solder, cables, relays, switches. connectors, fuses, Cutter, plier. screwdniver set,
wire stapper, flux, kmife/'blade, soldenng iron, de-soldenng pump ete.

» Provide some exercises so that hardware tools and instruments are learned o be used
by the students.

Ih..l

Familiarization of Measuring Instruments like Voltmeters, Ammeters, multimeter,

LCR-Q meter, Power Supplies, CRO, DS0, Function Generator, Frequency counter.

s Provide some exercises so that measuning instruments are leamed to be used by the
students.

3. Components:
s Familiarization Tdentification of components (Resistors, Capacitors, Inductors,
Diodes, transistors, 1C7s etc.) - Functionality, type, size, colour coding package,
symbol. cost etc.
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o Testing of components like Resistor, Capacitor, Diode. Transistor, ICs etc. -
Compare values of components like resistors, inductors, capacitors etc with the
measured values by using mstruments

PART A: ELECTIRICAL ENGINEERING LAB
List of experiments:

Verfication of KCL and KVL

Verification of Superposition theorem

Measurement of Resistance using Wheat stone bridge

Magnetization Characteristics of DC shumt Generator

Measurement of Power and Power factor using Single-phase wattmeter
Measurement of Earth Resistance using Megger

Calculation of Electrical Energy for Domestic Premises

MO L

Reference Books:
1. Basic Electrical Engineening, D. C. Kulshreshtha, Tata McGraw Hill. 2019, First
Edrtion
Power System Enoineering, PV. Gupta, M L. Som_ US. Bhatnagar and A& Chakrabarti_
Dhanpat Ra1 & Co, 2013
3. Fundamentals of Electrical Enmineening. Rajendra Prasad, PHI publishers. 2014, Thard
Edrtion

!f.a

Note: Minimum Six Experiments to be performed.

PART B: ELECTRONICS ENGINEERING LAB

Course Objectives:
¢ To immpart knowledze on the ponciples of digital electronics and fundamentals of
electron devices & 1ts applications.

Course Outcomes: At the end of the course, the student wall be able to
CO1: Identify & testing of various electromc components.

CO2: Understand the usage of electronic measuning instruments.

CO3: Plot and discuss the characteristics of various electron devices.
CO4: Explain the operation of a digital circuit.

List of Experiments:
Plot V-1 charactersstics of PN Junction diode A) Forward bias B) Reverse bias.

1:
2. Plot V —I charactenistics of Zener Diode and 1ts application as voltage Regulator.
3. Implementation of half wave and full wave rectifiers
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Plot Input & Output characteristics of BIT in CE and CB configurations

Frequency response of CE amplifier.

Smmulation of RC coupled amplifier with the design supplied

Vertfication of Troth Table of AND, OR, NOT, NAND, NOR, Ex-OR, Ex-NOR gates
using ICs.

Ventfication of Truth Tables of 5-R. J-K& D flip flops using respective ICs.

Tools | Equipment Required: DC Power supplies, Multt meters, DC Ammeters, DC Voltmeters,
AC Voltmeters, CROs, all the required active devices.

References:

L.

Ih..l

F_ L. Bovlestad & Lows Nashlesky, Electromic Devices & Circuit Theory, Pearson
Education. 2021.

R_ P. Jain, Modem Digrtal Electronics, 4% Edition, Tata Mc Graw Hill, 2009

R T. Paynter. Introductorv Electrome Devices & Circuits - Conventional Flow Version,
Pearson Education 2008,

Note: Minimum Six Experiments to be performed. All the experiments shall be mplemented
using both Hardware and Software.
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DATA STRCTURES LAB
(Commeon te CSE, IT & allied branches of Engineering)

Course Objectives:

 Linderstand the significance of linear Jdata structures in problem-solving and basic
time/'space complexity analysis.

» Create and manage linked lists to efficiently organize and manipulate data. emphasizing
memory efficiency.

* Implement and apply stacks to manage program flow and solve problems involving
expression evaluation and backtracking

= Lilize queucs w model real-world scenanios, such as process scheduling and breadth-
first search algorithms and understand the versatility of deques and prioritize data
management USiIZ Prionty queues.

« Impart basic understanding of non-linear data structures such as trees.

* Explore basic concepts of hashing and apply it to solve problems requiring fast data
retrieval and management.

List of Experiments:

Exercise 1: Arrav Manipulation
1) Wirite a program to feverse an aray.
1) C Programs to implement the Searching Techniques — Linear & Bmnary Search
u1) C Programs to implement Sorting Technigues - Bubble, Selection and Insertion Sort

Exercise 2: Linked List Implementation
1) Implement a singly linked list and perform insertion and deletion operations.
1) Develop a program to reverse a linked list rteratively and recurstvely.
1) Solve problems mvolning linked list traversal and mampulation.

Exercise 3: Linked List Applications
1) Create a program to detect and remove duplicates from a linked list.
1) Implement a linked list to represent polynomials and perform addition.
ut) Implement a double-ended queue (deque) with essential operations.

Exercise 4: Double Linked List Implementation

i) Implement a doubly linked list and perform various operations to understand its

properties and applications.

1) Implement a circular linked list and perform insertion. deletion, and traversal
Exercise 3: Stack Operations

1) Implement a stack using arrays and linked lists.

1) Write a program to evaluate a postfix expression using a stack

ut) Implement a program to check for balanced parentheses using a stack
Exercise 6: Queue Operations

1) Implement a queue using arrays and linked lists.
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1) Develop a program to simulate a simple primter queue svstem:
ut) Solve problems mvolving circular queves.

Exercise 7: Stack and Queue Applications
1) Use a stack to evaluate an infix expression and convert 1t to postfix.
i) Create a program to determine whether a given string 15 a palindrome or not.
ut) Implement a stack or queue to perform compansen and check for symmetry
Exercise §: Binary Search Tree
1) Implementing a BST using Linked List
1) Traversing of BST.

Exercise 9: Hashing
1) Implement a hash table wath collision rezolution techniques.
i) Write a program to implement a simple cache using hashing

Course Qutcomes: At the end of the course. Student will be able to

« Explain the role of lincar data structures in organizing and accessing data elficiently in
algenthms.

» Design, implement, and apply linked lists for dynamic data storage, demonstrating
understanding of memory allocation

* Develop programs using stacks 1o handle recursive algorithms, manage program states, and
solve related problems.

* Apply queve-based algonthms for efficient task scheduling and breadth-first traversal in graphs
and distinouish between deques and prioritv quenes. and apply them appropriately to solve data
management challenges.

* Devise novel solutions L small scale programming challenges involving data structures such as
stacks. quenes, Trees

» Recognize scenarios where hashing is advantageous. and design hash-based solutions for

specific problems.

Texthooks:

1. Data Structures and algonthm analysis m C. Mark Allen Weiss, Pearson, 2nd Edition.

2. Fundamentals of data structures in C, Ellis Horowitz, Sartay Sahni, Susan Anderson-Freed, Silicon
Press, 2008

Reference Books:

1. Algonithms and Data Structures: The Basic Toolbox by Kurt Mehlhom and Peter Sanders

2. C Data Structures and Algorithms by Alfred V. Aho, Jeffrey D. Ullman_ and John E. Hoperoft

3. Problem Solving with Algorithms and Data Structures” by Brad Miller and David Ranum

4. Introduction to Algorithms by Thomas H. Cormen. Charles E. Leiserson, Ronald L. Rivest, and
Clifford Stein

5. Algonithms in C, Parts 1-5 (Bundle): Fundamentals, Diata Structures, Sorting, Searching, and Graph
Algonthms by Robert Sedgewick
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

I B.Tech — 1 Semester

E,t Cuﬁ;‘:ﬁm Subjects L ‘ T | P | Credits
I BSC Mathematics— 1V 300 10 3
2 PCC Electronic Devices and Circuits 3 ] 0 0 3
3 PCC Electrical Circuit Analysis —I1 30 |0 3
4 PCC DC Machines and Transformers 3 ] 0 |0 3
5 pPCC Electro Magnetic Fields 300 0 3
6 PCC | Electrical Circuits Lab o | o3 18
7 PCC DC Machines and Transformers Lab 0 0 | 3 15
8 POC Electronic Devices and Circuits lab g_ |03 1.5

Skill oriented course -
9 sC Design of Electrical Circuits using 0 0 4 2
_ Engmeering Software Tools )
10 MC Professional Ethics & Human Values 2 ] 0 0 0
Total Credits 21.5

Il B.Tech — 11 Semester
[it C 051{:11:]:-1:“1 = Subjects L ‘ T | P | Credits
1 ESC | Python Programming 3 |0 |0 3

2 | PeE Digital Electronics 300 |0 3
3 pCC Power System-l 3 0 0 3
+ PCC Induction and Synchronous Machines 3 { 0 3
5 HSMC Managerial Economics & Financial Analysis 3 0 0 3
6 ESC Python Programming Lab a | 0|3 1.5
7 PCC Induction and Synchronous Machines Lab 0o | 0|3 1.5
8 PCC Digital Electronics Lab 0 |0 |3]| 15
? i ﬁ?ﬁf;ﬁ:::g;:su;aﬁlﬂ:tﬁcal Engmeering Lab ¥ | A i

Total Credits 21.5
Minors Course* 4 |0 0 4
Honors Course® 4 |0 |0 4
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11 B.Tech — I Semester

E,t Cuﬁ;‘:ﬁm Subjects L ‘ T | P | Credits
I PCC Power Systems-11 3 ] 0 0 3
2 PCC Power Electronics 3 ] 0 0 3
3 PCC Control Systems 30 |0 3
4 QEC Open Elective- I/ Job Oriented Elective-] 3 ] 0 10 3
5 PEC Professional Elective - | 300 0 3
6 PCC  |Control Systems Lab o | 0 |3] 15
7 PCC Power Electronics Lab 0 0 3 13
8 SC Soft Skill Course: Employability Skills 2 0 |0 2
9 McC Environmental Science 2 |0 |0 0
10 BRO e e Do rulisred disiog  sstmesery (9 | 9 [ 01] 1
TotalCredits 21.5
| Minors Course™® 4 ] 0 10 4
Honors Course* 4 | 0 |0 4
Il B.Tech — 1l Semester
:]‘; C uﬁ::::nt . Subjeets L T | P | Credits
! PCC Microprocessors and Microcontrollers 3]0 ]0 3
2 PCC Flectrical Measurements and Instrumentation | 3 | © 0 3
3 PCC Power System Analysis 3 0| o 3
ES PEC Professional Elective - 11 3 0 |0 3
5 OEC Open Elective ~11/ Job Oriented Elective-11 3 0 0 3
6 PCC Electrical Measurements and Instrumentation Lab 0 | 0 3 1.5
7 PCC Microprocessors and Microcontrollers Lab o | o]3 1.5
8 PCC Pawer Systems and Simulation Lab @ | 0|3 1.5
9 5L ﬁd‘:l!:lh:;:vlil:acr‘::n?::rji:;el:’yilmn | < | 9 0 2
10 MC Research Methodology 2 0 0 0
Total Credits 21.5
Minors Course® 4 10 ] 4
Honors Course® : A 0 0 4
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IV B.Tech — 1 Semester

SL Course ., .
No | Components Subjects L ‘ I | P | Credits
I PEC Professional Elective — 111 | 3 | 0 3
2 PEC Professional Elective — 1V 3 | 0 3
3 PEC Professional Elective — V 3 | 3
4 OEC Open Elective- 11/Job Oriented Elective-111 3 ] 0 10 3
5 OkRC Open Elective-1V /Job Oriented Elective-1V 30 0 3
6 HSMC Universal Human Values-2: Understanding Harmony 3 0 0 3
7 Skill Advanced Course
SC Machine Learning with PythonLab 0 0 4 2
Industrial / Rescarch Internship 2 Months
8 PROJ (Mandatory) after third year 0 0 |3 3
(to be evaluated during VII Semester)
Total Credits 23
Minors Course® | 4 | 0 |0
Honors Course® | 4 | 0 0
IVB. TechllSemester
Sk | iCourne Subjeets L ‘ T | P | Credits

No | Components

Project work, seminar and internship in industry

| | Major Project | (¢ Months) s I - | - 12
Total Credits 12

HSMC:Humanities and Social Science PEC : Professional Elective Courses

Including Management Courses OEC :  Open Elective Courses

BSC ‘Basic Science Courses PROJ :  Internship, Seminar, Project Wok

ESC:Engmeering Science Courses MC : Mandatory Courses

PCC:Prolessional Core Courses sC ¢ Skill Oriented Courses



R-20 Syilabus for EEE - INTUR w, ¢, £ 2020 - 21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

W Hinw
el

_ ‘ : LE]T 2] Pl €
‘Il‘fearlbemester ) 0 3

| ELECTRICAL CIRCUITS LAB

Preamble:

To verify and demonstrate various theorems. locus diagrams, resonance and two port
networks. To determine self and mutual inductance of a magnetic circuit, parameters of a
given cotl and measurement of 3- phase power.

Course Objectives:

To verify and demonstrate various theorems and resonance.

To draw the locus diagram of series circuits

To determine the various parameters of a two port networks

To determine self and mutual inductance of a magnetic circuit, parameters of a
iven coil.

To measure the power of three phase unbalanced circuit.

(Any 10 of the following experiments are to be conducted)
Verification of Kirchhoft's circuit laws.
Verification of Superposition theorem
Verification of Thevenin's and Norton's Theorems
Verification of Maximum power transfer theorem
Verification of Compensation theorem
6. Verification of Reciprocity and Millman’s Theorems
7. Locus diagrams ol R-L{L Variable) and R-C (C Variable) series circuits
8. Series and parallel resonance
9. Determination of self, mutual inductances and coeflicient of coupling
10. Determination of  Impedance (Z) and Admittance (Y) Parameters for a two port
network

Ao e k) —

I 1. Determination of Transmission and Hybrid parameters

12. Determmation of Parameters of a choke coil.

13. Determination of cold and hot resistance of an electric lamp.

14. Measurement of 3-phase power by two wattmeter method for unbalanced loads

Course Outcomes:
At the end of the course, student will be able 1o
e Apply various theorems
e Determination of sell and mutual inductances
s Two port parameters of a given electric circuits
e Draw locus diagrams
» Draw Waveforms and phasor diagrams lor lagging and leading networks
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0 0 3 1.5 |
DC MACHINES AND TRANSFORMERS LAB

Preamble:

The aim of the lab is to demonsiraie the operation of various types of DC machines and
transformers under no load and loaded conditions by conducting various tests and
performance will be analyzed.

Course Objectives:

* To plot the magnetizing characteristics of DC shunt generator and understand the
mechanism of self-excitation.

e Tocontrol the speed of DC motors.

e To determine and predetermine the performance of DC machines,

o To predetermine the efficiency and regulation of transformers and assess their
performance.

(Any 10 of the following experiments are to be conducted)
1. Determination of critical field resistance and ecritical speed of DC shunt generator by
using Magnetization characteristics
Predetermination of efficiency of DC Maching by conducting Swinburne's test
Performance characteristics of a DC shunt motor by conducting Brake test.
Predetermination of efficiency of two DC shunt machmes by conducting Hopkinson's
test
Speed control of DC shunt motor by Field and armature Control methods
Determination of constant losses of DC shunt motor by conducting Retardation test
Separation of losses (Eddy current and Hysteresis) in a DC shunt motor.
Predetermination of efficiency, regulation and to obtain the parameters of the
equivalent circuit of a single phase transtormer by conducting OC & SC tests,
9, Predetermination of ¢fficiency, regulation and to obtain the parameters of the
equivalent circuit of a single phase transformer by conducting Sumpner’s test.
10. Conversion of three phase to two phase supply by using Scott connection of
transformers
Il. Parallel operation of two Single phase Transformers under no-load and load
conditions
12. Separation of core losses ol'a single phase transformer
13. Heat run test on a bank of three single phase Delta connected transformers

o ol oo

i Emn

Course Outcomes:
Al the end of the course, student will be able to
o Determine and predetermine the performance of DC machines and Transformers.
o Control the speed of DC motor.
« Obtain three phase to two phase transformation.



R-200 Svllabus for EEE - INTURK w, ¢, £ 202021

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

W Hinw
el

L T| P C |
Il Year I Semester 0 a3 15 ]

ELECTRONIC DEVICES AND CIRCUITS LAB

Preamble:

The aim of the lab imparts the knowledge to understand the concepts, working and
characteristics of Different Diodes. BJT and FET Transistors, amplifiers and compensation
techniques of transistors

Course Ohjectives: The student is able

e To study the characteristics of electronic components and measuring instruments.

» To understand the characteristics of PN, Zener diode, design rectifiers with and without
tilters

o To understand the characteristics of BJT, FET, MOSFET, SCR, UJT

 To understand the biasing of transistors

 To understand the frequency response of amphifiers, measure frequency, phase of signals.

Electronic Workshop Practice:

I. Identification, Specifications, Color Codes for resistor, R, L, O Components,
Potentiometers, Coils, Gang condensers, Relays, Bread Boards.

2. Identification, Specifications and Testing of active devices, Diodes, BJTs, JFETs,
LEDs, LCDs, SCR, UJT.

1. Soldering Practice- Simple circuits using active and passive components.

4. Study and operation of Ammeters, Volimeters, Transformers, Analog and Digital

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

List of Experiments
(Any 10 of the following experiments are to be conducted)

1. P.N Junction Diode Characteristics
Part A: Germanium Diode { Forward bias& Reverse bias)
Part B: Silicon Diode (Forward Bias only)
. Zener Dhode Characteristics
Part A: V-1 Characteristic
Part B: Zener Diode as Voltage Regulator
3 Rectifiers (without and with c-filter)
Part A: Half-wave Rectifier
Part B: Full-wave Recufier
4. BJT Characteristics (CE Conliguration)
Part A: Input Characteristics
Part B: output Characteristics
5. FET Characteristics
Part A: Drain Characteristics
Part B: Transfer Characteristics
6. SCR Characteristics

-2
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7. UJT Characteristics

8. MOSFET Characteristics

9, Transistor Biasing

10. Measurement of electrical guantities using CRO
1. BIT-CE Amplifier

12. Emutter Follower -CC Amplifier

13. FET-CS Amplifier

MNote: The students are required to perform the experiment to obtain the V-1 characteristics
and to determine the relevant parameters from the obtained graphs.

Equipment required:

I. Regulated Power supplies
2.Analog/Digital Storage Oscilloscopes
3.Analog/Digital Function Generators

4. Digital Multi-meters

5.Decade Résistance Boxes/Rheostats
6.Decade Capacitance Boxes

7.Ammeters (Analog or Digital)

8. Voltmeters (Analog or Digital)

9. Active & Passive Electronic Components

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

Analyze the characteristics of diodes, transistors and other devices

Design and implement the rectifier cwreuits, SCR and UJT in the hardware circuits.
Design the biasing and amplifiers of BJT and FET amplifiers

Measure electrical quantities using CRO in the experimentation.
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11 Year Il Semester 5

PYTHON PROGRAMMING LAB

Preamble:

This lab is designed to impart the advanced programming skills to the students and prepare
them to suitable for industry ready

Course Objectives:
The aim of Python Programming Lab is
e o acquire programming skills in core Python.
To acquire Object Oriented Skills in Python
To develop the skill of designing Graphical user Interfaces in Python
To develop the ability to write database applications in Python

1) Write a program that asks the user for a weight in kilograms and converts it to
pounds, There are 2.2 pounds in a kilogram.

J)  Write a program that asks the user to enter three numbers (use three separate input
statements). Create variables called total and average that hold the sum and average
of the three numbers and print out the values of total and average.

3)  Write a program that uses a for loop to print the numbers 8, 11, 14, 17, 20.. . .. 83,
86,89,
4 Writeaprogramthataskstheuserfortheirnameandhowmanytimestoprintit. The program
should print out the user’s name the specified number of times.
5)  Usea forloopto print a triangle like the one below. Allow the user to specity how

high the trangle should be.

*
LT
TEg
FF5FE

6)  Generate a random number between | and 10. Ask the user to guess the number
and print a message based on whether they get it right or not.

7 Write a program that asks the user for two numbers and prints Close if the numbers
are within .001 of each other and Not close otherwise.

8)  Write a program that asks the user to enter a word and prints out whether that word
contains any vowels,

9 Write a program that asks the user to enter two strings of the same length, The
program should then check to see if the strings are of the same length. If they are
not, the program should print an appropriate message and exit, If they are of the
same length, the program should alternate the characters of the two strings. For
example, if the user enters wbede and ABCDE the program should print
ouldaBbCeldEe,

10) Write a program that asks the user for a large integer and inserts commas into it
according to the standard American convention for commas in large numbers, For
instance, if the user enters 1000000, the output should bel.000.000.
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1) In algebraic expressions, the symbol for multiplication 1s often left out, as in 3x-+4y
or 3(x+5). Computers prefer those expressions to include the multiplication
symbol, like 3*x+4*y or 3*(x+5). Write a program that asks the user for an
algebraic expression and then inserts multiplication symbols where appropriate.

12) Write a program that generates a list of 20 random numbers between | and100.

{a) Print the list.
{b) Print the average of the elements in the list.
{c) Print the largest and smallest values in the list.
{d) Print the second largest and second smallest entries in the list
{e) Print how many even numbers are n the list.
13) Write a program that asks the user for an integer and creates a list that consists of

the factors of that integer.

14) Write a program that generates 100 random integers that are either 0 or 1.
Then find the longest run of zeros. the largest number of zeros in a row. For
instance, the longest run of zeros in | 10,1, 1.0,0,0.0,1,0,0] is4.

15) Write a program that removes any repeated items from a list so that each item
appears at most once. For instance, the list [1.1,2.3,4.3,0,0] would
become[1,2.3.4.0].

16) Write a program that asks the user to enter a length in feet. The program should
then give the user the option to convert from feet into inches, vards, miles,
millimeters, centimeters, meters, or kilometers. Say if the user enters a 1, then the
program converts to inches, if they enter a 2, then the program converts to yvards,
ete. While this can be done with if statements, itis much shorter with lists and it 1s
also easier to add new conversions if you use lists,

17) Write a function called sum_digits that is given an integer num and returns the sum
of the digits of num.

I8) Write a function called first diff that is given two strings and returns the first
location in which the strings differ. [fthe strings are identical, it should return-1.

19) Write a function called number of factors that takes an integer and returns how
many factors the number has.

2 Write a function called is sorted that is given a list and returns True if the list is
sorted and False otherwise.

21) Write a function called root that is given a number x and an integer n and
returns x'™, In the function definition, set the default value of n 102,

22) Write a function called primes that is given a number n and returns a list of the first
n primes. Let the default value of n bel00.

23) Write a function called merge that takes two already sorted lists of possibly
different lengths, and merges them into a single sorted list.
{a) Do this using the sort method. (b) Do this without using the sort method.

24)Write a program that asks the user for a word and finds all the smaller words that can
be made from the letters of that word. The number of occurrences of a letter in a
smaller word can’t exceed the number of occurrences of the letter in the user's word.

25) Write a program thal reads a file consisting of email addresses, cach on s own
Ime. Your program should print out a string consisting of those email addresses
separated by semicolons.
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26) Write a program that reads a list of temperatures from a file called remps.txs,
converts those temperatures to Fahrenheit, and writes the results to a file called
ftemps.txt.

27) Write a class called Product. The class should have fields called name, amount, and
holding the product’s name, the number of items of that product in stock, and the
regular price of the product. There should be a method gef price that receives the
number of items to be bought and returns a the cost of buying that many ilems,
where the regular price is charged for orders of less than 10 items. a 10% discount 1s
applied for orders of between 10 and 99 items, and a 20% discount is applied for
orders of 100 or more items. There should also be a method called make purchase
that receives the number of items to be bought and decreases amount by that much.

2¥) Write a class called Time whose only field is a time in seconds. It should have a
method called convert 1o minutes that returns a string of minutes and seconds
formatted as in the following example: it seconds is 230, the method should return
'5:50" It should also have a method called convert_to hours that returns a string of
hours, minutes, and seconds formatted analogously to the previous method.

29) Write a class called Converter. The user will pass a length and a unit when
declaring an object—rom the class for example, ¢ = Converter(9,"imches'). The
possible units are inches. feet, yards, miles, kilometers, meters, centimeters, and
millimeters. For each of these units there should be a method that returns the length
converted into those units, For example, using the Converter object created above,
the user could call ¢, feet() and should get 0.75 as the result.

) Write a Python class to implement pow(x.n).

31) Write a Pyvthon class to reverse a string word byword.

32) Write a program that opens a file dialog that allows you to select a text file. The
program then displays the contents of the file in a textbox.

33) Write a program to demonstrate Try/except/else.

M) Write a program to demonstrate try/finally and with/as.

Course Outcomes:
By the end of this lab, the student is able to
s Write, Test and Debug Python Programs
e Use Conditionals and Loops for Python Programs
e Use functions and represent Compound data using Lists, Tuples and
e Dictionaries Use various applications using python
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INDUCTION AND SYNCHRONOUS MACHINES LAB

Preamble:

The aim of the lab is o provide a detailed analysis of operation and performance ol 3-phase
induction motor, |-phase induction motor and synchronous machines. In addition, it also
covers voltage regulation and parallel operation of synchronous generators.

Course Objectives:

The students are able to understand the,

Speed contro]l methods of three-phase induction motors.

¢ Performance characteristics of three-phase and single-phase induction motors.
s Principles of power factor improvement of single-phase mduction motor.
 Voltage regulation calculations of three—phase alternator by various methods.
o Performance curves of three-phase synchronous maotor.,

(Any 10 of the following experiments are to be conducted)

l. Performance characteristics of a three- phase Induction Motor by conducting Brake test

2. Determination of equivalent circuit parameters, efficiency and regulation of a three phase
Induction motor by conducting No—load & Blocked rotor tests

3. Determination of Regulation of a three—phase allernator by using synchronousimpedance &

m.m. . methods

Determination of Regulation of a three—phase alternator by using Potier triangle method

Determination of V and Inverted V curves of a three phase synchronous motor.

Determination of X4 and X, of a salient pole synchronous machine

Speed control of three phase induction motor by V/f method.

Determination of equivalent circuit parameters of single phase induction motor

06! Sl oN AN

9. Determination of etficiency of three-phase alternator by loading with three phaseinduction
miotor.

10. Power factor improvement of single-phase induction motor by using capacitors.

I 1. Parallel operation of three-phase alternator under no-load and load conditions

12. Determination of efficiency of a single-phase AC series Motor by conducting Brake test.

13. Starting ol single-phase Induction motor by using capacitor start and capacitor startrun
methods.

14, Determination of efficiency of a single-phase Induction Motor by conducting Brake test.

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

e Assess the performance of single phase and three phase induction motors.

o Control the speed of three phase induetion motor,

s Predetermine the regulation of three—phase alternator by various methods,

s Find the Xu/X, ratio of alternator and asses the performance of three-phase
synchronous motor,

« Determine the performance of single phase AC series motor,
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DIGITAL ELECTRONICS LAB '

Preamble:
The aim of'this lab 15 to understand the Basics of digital electronics and able to design basic
logic circuits, combinational and sequential circuits.

Course Objectives:
* To know the concept of Boolean laws for simplifying the digital circuits.
e To understand the concepts of flipflops.
e  To understand the concepts of counters.

* Toanalyze and design various circuits.

List of Experiments:
Any TEN of the following Experiments are to be conducted

I. Verilication of truth tables of Logic gates: Two input (1) OR (1) AND (iii) NOR
{iv) NAND (v) Exclusive OR (vi) Exclusive NOR

2. Design a simple combinational circuit and obtain minimal SOP expression and verify

the truth table using Digital Trainer Kit

Verification of functional table of 3 to 8 line Decoder / De-multiplexer

4 variable logic function verification using 8 to | multiplexer,

Design full adder circuit and verify its functional table.

Design full Subtractor circuit and verify its functional table.

Verification of fimetional tables of Flip-Flops

Design a four bit ring counter using D Flip — Flops / JK Flip Flop and verify output

Design a four bit Johnson's counter using D Flip-Flops / JK Flip Flops and verify

output

10, Draw the circuit diagram of MOD-X ripple counter and construct a circuit using T-
Flip-Flops and Test it with a low frequency clock and Sketch the output wavetorms.

11. Design MOD — 10 ripple counter usmg T- Flip-Flop and verify the result and Sketch
the output wavelorms

12. Design MOD — 8 synchronous counter using D Flip-Flop and verify the result and
Sketch the output waveforms.

e gl o

Course Outcomes: At the end ofthe course, student will be able to
e Learn the basics of gates, filp-flops and counters.
o Construct basic combinational circuits and verity their functionalities
s Apply the design procedures to design basic sequential circuits
o To understand the basic digital circuits and to verify their operation
* Apply Boolean laws to simplify the digital circuits.
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CONTROL SYSTEMS LABORATORY

Course Objectives:
e To impart hands on experience lo understand the performance of basic control system
components such as magnetic amplifiers, D.C. servo motors, A.C. Serve motors and Synchros.
* To understand time and frequency responses of control system with and without controllers and
compensators,

Any 10 of the following experiments are to he conducted:
Time response of Second order system

Characteristics of Svnchros

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

Design of Lag and lead compensation — Magnitude and phase plot

Transfer function of DC motor

Bode Plot, Root locus, Nyquist Plots for the transfer functions of systems up to 3" order using
MATLAB.

Controllability and Observability Test using MAT LAB.

Temperature controller using P1D

Aol e Wb s

we.

9, Characteristics of magnetic amplifiers

10). Characteristics of AC servo motor

1 1. Charactenstics of DC servo motor

12, To study and verify the truth table of logic gates and simple Boolean expressions using PLC.

Course Outcomes:
Afier the completion of the course the student should be able to:
e Analyze the performance and working Magnetic amplifier, D.C and A.C. servo motors and
synchros.
o Design P,PLPD and PID controllers
 Design lag, lead and lag—lead compensators
¢ Evaluate temperature control of an oven using PID controller
o Determine the transter function of D.C' Motor
e  Analyze the performance of D.C and A.C Servo Motor.
¢ Test the controllability and observability,
o Judge the stability in time and frequency domain.
¢ To examine different logic gates and Boolean expressions using PLC.
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POWER ELECTRONICS LABORATORY

Course objectives:

To learn the characteristics of various power ¢lectronic devices and analyze firing circuits and
commutation circuits of SCR.

To analyze the performance of single-phase and three—-phase full-wave bridge converters with
both resistive and inductive loads.

To understand the operation of AC voltage regulator with resistive and inductive loads,

To understand the working of Buck converter and Boost converter.

To understand the working of single-phase & three-phase inverters.

Any 10 of the Following Experiments are to be conducted

E ol e (P

8.

9,

10.
11.
12.
13.
14,

Characteristics of SCR - Power MOSFET & Power IGBET.

R - RC & UJT firing circuits for SCR.

Smgle -Phase semi-converter with R & RL loads,

Single -Phase full-converter with R & RL loads.

Three- Phase full-converter with R & RL loads.

Single-phase dual converter in circulating current & non circulating current mode of operation,
Single-Phase AC Voltage Regulator with R & RL Loads.
Single-phase step down Cycloconverter with R & RL Loads.
Boost converter in Continuous Conduction Mode operation.
Buck converter in Continuous Conduction Mode operation.
Single -Phase square wave bridge inverter with R & RL Loads.
Single - Phase PWM inverter.

Three-phase bridge inverter with 120" and 180" conduction mode
SPWM control of Three-phase bridge inverier

Course outcomes:
After the completion of the course the student should be able to:

Analyse characteristics of various power electronic devices and design firing circuits for SCR.
Analyse the performance of single—phase dual, three—phase full-wave bridge converters and dual
converter with both resistive and inductive loads.

Examine the operation of Single-phase AC voltage regulator and Cycloconverter with resistive
and inductive loads.

Differentiate the working and control of Buck converter and Boost converter.

Differentiate the working & control of Square wave inverter and PWM inverter.
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ELECTRICAL MEASUREMENTS AND INSRUMENTATION LABORATORY

Course Objectives:

o oot o o o

10.
1.
12,
13.

14,
15,
16.
17.

To understand students how different types of meters work and thernr construction,

To make the students understand how to measure resistance, induetance and capacitance by AC &
DC bridges,

To understand the testing of CT and PT.

To Understand and the characteristics of Thermo couples, LVDT, Capacitive transducer,
piezoelectric transducer,

To understand the measurement of strain and choke coil parameters.

To study the procedure for standardization and calibration of various methods.

Any 10 of the following experiments are to be conducted
Calibration of dynamometer wattmeter using phantom loading
Measurement of resistance using Kelvin's double Bridge and Determination of its tolerance.
Measurement of Capacitance using Schering Bridge.
Measurcment of Inductance using Anderson Bridge.
Calibration of LPF Wattmeter by direct loading.
Measurement of 3 phase reactive power using single wattmeter method for a balanced load.
Testing of C.T. using mutual mductor — Measurement of % ratio error and phase angle of given
C.T. by Null deflection method.
P.T. testing by comparison — V.G as Null detector — Measurement of %s ratio error and phase angle
of the given P.T.
Determination of the characteristics of a Thermocouple.
Determination of the characteristics of a LVDT.
Determination of the characteristics for a capacitive transducer.
Measurement of strain for a bridge strain gauge.
Measurement of Choke coil parameters and single phase power using three voltmeter and three
ammeter methods.
Calibration of single phase Energy Meter,
Dielectric o1l Test usmg HY Kit.
Calibration of DC ammeter and voltmeter using Crompton DC Potentiometer.
AC Potentiometer: Polar Form / Cartesian Form - Calibration of AC voltmeter - Parameters of
choke.

Course Outcomes:
After the completion of the course the student should be able to:

Know about the phantom loading,

Learn the calibration process.

Measure the electrical parameters voltage - current - power - energy and electrical characteristics
of resistance - inductance and capacitance.

Gain the skill knowledge of various brides and their applications,

Learn the usage of CT’s - PT's for measurement purpose.

Kanow the characteristics of transducers.

Measure the strains - frequency and phase difference.
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MICRO PRDCESSDRE AND MICRO CONTROLLERS LAB

Course Objectives:

To study programming based on B086 microprocessor and 8051 microcontroller.

To study 8086 microprocessor based ALP using arithmetic, logical and shift operations.
To study to interface 8086 with 'O and other devices.

To study parallel and serial communication using 8051& PIC 18 micro controllers.

Any 10 of the following experiments are to be conducted:

8086 Microprocessor Programs:

1.

e

e

10.
11,

Arithmetic operations — Two 16-bit numbers and multibyte addition - subtraction - multiplication
and division — Signed and unsigned arithmetic operations - ASCIl — Arithmetic operations,

Logic operations — Shift and rotate — Converting packed BCD to unpacked BCD - BCD to ASCII
CONversion,

Arrange the given array in ascending and descending order

Determine the factorial of a given number

By using string operation and Instruction prefix: Move block - Reverse string Sorting - Inserting -
Deleting - Length of the string - String comparison.

Find the first and n™ number of *n’ natural numbers of a Fibonacci series.

Find the number and sum of even and odd numbers of a given array

Find the sum of *n” natural numbers and squares of *n’ natural numbers

Arithmetic operations on 8051

Conversion of decimal number 10 hexa equivalent and hexa equivalent to decimal number

Find the Sum of elements in an array and also identify the largest & smallest number of a given
array using 8051.

Programs on Interfacing:

12,
13.
14,
15,
16.
17.
18.

Interfacing 8255-PP1 with 8086,

Stepper motor control using 8253/8255,

Reading and Writing on a parallel port using 8051

Timer in different modes using 8051

Serial communication implementation using 8051

Understanding three memory areas of 00 — FF Using 8051 external interrupts.
Traffic Light Controller using 805].

Course Outcomes:
After the completion of the course the student should be able to:

Write assembly language program using 8086 microprocessor based on arithmetic - logical -
number systems and shift operations,

Write assembly language programs for numeric operations and array handling problems.

Write a assembly progrim on string operations,

Intertace 8086 with 1/O and other devices.

Do parallel and serial communication using 8051 & PIC 18 micro controllers,

Program microprocessors and microcontrollers for real world applications.
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Course Objectives:

To impart the practical knowledge of functioning of various power system components and
determination of various parameters and simulation of load flows. transient stability. LFC and Economic
dispatch,

Any of 5 experiments are to be conducted from each section:
Section I: Power Systems Lab:

Estimation of sequence impedances of 3-phase Transformer

Estimation of sequence impedances of 3-phase Alternator by Fault Analysis
Estimation of sequence impedances of 3-phase Alternator by Direct method
Estimation of ABCD parameters on transmission line model

Performance of long transmission line without compensation

Performance of long transmission line with shunt compensation

Analyze the Ferranti ¢ffect on long transmission line

:u.]-ﬂ'\:_-h:h'!.nl-td-—

Section I1: Simulation Lab
8. Determination of Yw,. using direct ispection method
9.Load flow solution of a power system network using Gauss-Seidel method
10, Load flow solution of a power system network using Newton Raphson method.
1 1. Formation of Zns by building algorithm.
12. Economic load dispatch with & without losses
13, Load frequency control of a two area Power System without & with PI controller
14, Transient Stability analysis of single machine connected to an infinite bus (SMIB) using equal area
criterion,

Course Outcomes:
Afier the completion of the course the student should be able to:

¢ Estimate the sequence impedances of 3-phase Transformer and Alternators
Evaluate the performance of transmission lines
Analyse and simulate power low methods in power systems
Analyse and simulate the performance of Pl controlier for load frequency control.
Analyse and simulate stability studies of power systems
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SKILL ADVANCED COURSE
MACHINE LEARNING WITH PYTHON LAB

Course Objectives:
This course will enable students to learn and understand different Data sets in implementing the machine
learning algorithms.

Reguirements: Develop the following program using Anaconda/ Jupiter/ Spider and evaluate ML
models.

Experiment-1:
Implement and demonstrate the FIND-S aleorithm for finding the most specific hypothesis based on a
given set of training data samples, Read the training data froma .C5V file.

Experiment-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.

Experiment-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.

Experiment-4:
Exercises to solve the real-world problems using the following machine learning methods: a) Linear
Regression b) Logistic Regression ¢) Binary Classifier

Experiment-5: Develop a program for Bias, Varance, Remove duplicates . Cross Validation
Experiment-6: Write a program to implement Categorical Encoding, One-hot Encoding

Experiment-7:
Build an Artificial Neural Network by implementing the Back propagation algorithm and test the same
using approprate data sets.

Experiment-8:
Write a program to unplement k-Nearest Neighbor algorithm to classify the iris data set. Print both
¢orrect and wrong predictions.

Experiment-9: Implement the non-parametric Locally Weighted Regression algorithm in order to fit
data points. Select appropriate data set for your experiment and draw graphs.

Experimenti-10:

Assuming a set of documents that need to be classified, use the naive Bayesian Classifier model to
perform this task. Built-in Java classes/AP] can be used to write the program. Calculate the accuracy,
precision, and recall for your data set.

Experiment-11: Apply EM algorithm to cluster a Heart Disease Data Set. 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/ APl in the program.
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Experiment-12: Exploratory Data Analysis for Classification using Pandas or Matplotlib.

Experiment-13:
Write a Python program to construct a Bayesian network considering medical data, Use this model 1o
demonstrate the diagnosis of heart patients using standard Heart Disease Data Set

Experiment-14:
Write a program to Implement Support Vector Machines and Principle Component Analysis

Experiment-15:
Write a program to Implement Principle Component Analysis

Course Qutcomes (Cos): At the end of the course, student will be able to

e Implement procedures for the machine learning algonithms
Design and Develop Python programs for various Learning algorithms
Apply appropriate data sets to the Machine Learning algorithms
Develop Machine Learning algorithms to solve real world problems
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PROJECT WORK, SEMINAR AND INTERNSHIP IN INDUSTRY (6 MONTHS)
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I YEAR | SEMESTER

S. No.| Course Code Course Title LT | P | Credits
| BSC-5 I‘:’Bcrt?{;,ﬁ _1;.;1: lus, Fourier Transforms and 3l ol o 3
2 PCC-1 Mechanics of Solids 32 010 3
3 PCC-2 Fluid Mechanics & Hydraulic Machines 0] 0 3
4 PCC-3 Production Technology 30 0 3
5 PCC-4 Kinematics of Machinery J(ofo 3
6 PCC-L]1 | Computer Aided Engincering Drawing Practice | 0 | 0 | 3 1.5
7 PCC-L2 | Fluid Mechanics & Hydraulic Machines Lab O ‘| 3 1.5
8 PCC-L3 Production Technology Lab L 0 I . 1.5
9 SOC-1 Dirafting and Modeling Lab D] 01 4 2
10 MC-3 Essence of Indian Traditional Knowledge 21010 0
Total Credits 21.5
I YEAR I SEMESTER
5. No | Course Code Course Title L| T/| P | Credits
1 ESC-6 Material Science & Metallurgy 300 3
2 B5C-6 Complex Variables and Statistical Methods 3| e]0 3
3 PCC-5 Dynamics of Machinery I I 3
4 PCC-6 Thermal Engineering-1 3|00 3
5 HSC-2 Industrial Engineering and Management 3| 010 3
3 ESC-L4 Mechanics of Solids and Metallurgy Lab 0|10l 3 1:5
7 PCC-L6 | Machine Drawing Practice 0 S0 A 1.5
8 PCC-L7 | Theory of Machines Lab 0| 3|03 1.5
9 S0OC-2 Python Programming Lab | 0] 2 2
Total Credits 21.5
Henors/Minor courses 410 0 4

* At the end of 11 Year Il Semester, students must complete summer internship spanning between 1 to 2
months (Minimum of 6 weeks), (@ Industries/ Higher Learning Institutions/ APSSDC.
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5 No| Code Course Title Hours |Credits
LT P
|| PCC-7 Thermal Engineering-1I jjopo 3
2 | PCC-8 |Design of Machine Members-| o0 3
3| PCC-9 Machining, Machine Tools & Metrology Qo 3
4 | OE-1 | 1. Sustainable Energy Technologics 3jopop 3

2. Operations Research
3. Nano Technology
4, Thermal Management of Electronic systems

5 PE-1 | 1. Finite Element Methods 3o o 3
2. Industrial Robotics
3. Advanced Materials
4, Renewable Energy Sources

5.Mechanics of Composites
6. MOOCs (NPTEL/ Swayam) Course (12 Week duration)

6 | PCC-L6 Machine Tools Lab Blo| 3 15
7 | PCC-L7 Thermal Enginecring Lab 0103 15
O S0C-3 ;Advanced Communication Skills Lab 10|32 3 |
9 | MC -4 |Pml’cssinnal Ethics and Human Values 21000 0
Evaluation of Summer Intemship which is completed at the end of 11 B.Tech 11 L5

Semester

Total credits | 21.5

Honors/Minar cotirses ]4 nln 4
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5.No| Code Course Title . Hours | Credits
LT P
1 | PCC-10 [Heat Transfer 3jof 0 1
2 | PCC-11 |Design of Machine Members-11 3|00 3
3 | PCC-12 |Introduction to Artificial Intelligence and Machine Learning | 3 | 0| 0 3
4 PE-2 | l.Automobile Engineering ijf0] o0 3

2.Smart Manufacturing

J.Advanced Mechanics of Solids

4. Statistical Quality Control

5.Industrial Hydraulics and Pneumatics

6.MOOCs (NPTEL/ Swayam) Course (12 Week duration)
5 OE-2  |l.Industrial Robotics 130 0 3
2.Essentials of Mechanical Engineering

3. Advanced Materials

4. Introduction to Automobile Engineering

6 | PCC-LR [Heat Transfer Lab 00| 3 1.5
7 | PCC-LY |[CAE&CAM Lab ojo] 3 15
§ | PEC-L10 Measurements & Metrology Lab 00| 3| 15

SOC4  |Artificial Intelligence and Machine Learning Lab 0(0] 4| 2

0| MC - 5" [Rescarch Methodology and IPR [2[0] 0] 0
Total credits | 21.5

Honors/Minor courses 4 ‘ﬂ ‘ 0 4

* At the end of 111 Year 11 Semester, students shall complete summer internship spanning between 1 to 2
months at Industries/ Higher Learning Institutions! APSSDC,
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IV B.TECH I SEMESTER
S.No Code Course Title Hours | Credits

I PE-3 . Mechanical Vibrations 30| 0 3
. Operations Research

. Unconventional Machining Processes
. Computational Fluid Dynamics

. Gas Dynamics and Jet Propulsion

. MOOCs (NPTEL/Swayam) Course (12 Week duration)
. Automation in Manufacturing 30| 0 3
. Power Plant Engineering

. Big Data Analytics

. Production Planning and Control

5.Condition Monitoring

6.MOOCs (NPTEL/Swayam) Course (12 Week duration)
3 PE-5 |. Advanced Manufacturing Processes 3101 @
2. Mechatronics

3. Refrigeration & Air-Conditioning

4. Additive Manufactuning

5. Non Destructive Evaluation

6, MOOCs (NPTEL/Swayam) Course (12 Week duration)
?I‘

3

4

|

2

&

ShoLh 4 G B —

3| PE-4

led bd —

£

tad

4 OF-3 . Additive Manufacturing 10| 0 3

. Mechatronics
. Finite Element Methods
. Introduction to Artificial Intelligence &Machine Learning
Optimization Technigues 100 0 3
Smart Manufacturing
Safcty Engincering
4. Operations Management
6 HSC-3 [Universal Human Values: Understanding Harmony 0 0
7 SOC-5 | Mechatronics Lab njn| 4

Evaluation of Summer Internship which is completed at the end of 111 B.Tech 11 Semester

5 OE-4

s

Total credits
Honors/Minor courses 4! 0/ 0

IV B.TECH Il SEMESTER

S
No. Category Code Course Title Hours per week Credits

L T P

| Major Project | PRO) Project worke® { 4 16 12

I'ntal eredits 12

*Students can complete Project work @ Industries/ Higher Learning Institutions/ APSSDC.
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SUBJECTS FOR B. Tech. (MINOR) in MECHANICAL ENGINEERING

B. Tech. (MINOR) in MECHANICAL ENGINEERING | Pre-requisites

1. Basic Thermodynamics NIL
. Manufacturing Processes NIL
3. Materials Science and Engineering NIL
4 Basic Mechanical Design NIL
5. Optimization Techniques NIL
6. Power Plant Engineering Basic Thermodynamics
7. Automobile Engineering Basic Thermodynamics
g, Industrial Enginecring and Management NIL
9, Product Design & Development NIL
10, | Smart Manufacturing NIL
11. | Mechanical Measurements NIL
12. | Industrial Robotics Engineering Mechanics

13,

Mechatronics

NIL
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FLUID MECHANICS & HYDRAULIC MACHINERY LAB

Course Objective: To impart practical exposure on the performance evaluation methods of various

flow measuring equipment and hydraulic turbines and pumps.

1. Impact of jets onVanes,
. Performance Test on PeltonWheel.
. Performance Test on FrancisTurbine.

. Performance Test on KaplanTurbine,

2
3
4
5. Performance Test on Single Stage CentrifugalPump.
6. Performance Test on Multi Stage CentrifugalPump.

1. Performance Test on ReciprocatingPump.

8, Calibration ofVenturimeter.

9. Calibration of Orificemeter.

10. Determination of friction factor for a given pipeline.

11. Determination of loss of head due to sudden contraction in apipeline.

12, Turbine Qowmeter.
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Il Year- I Semester

PRODUCTION TECHNOLOGY LAB

Course Objective: To impart hands-on practical exposure on manufacturing processes and
equipment.

I. Designand making ofpattern

L Single piccepattern
iL Splitpattern
2. Sand propertiestesting
1 Sieve analysis (drysand)
i Clay contenttest
Il Moisture contentiest
. Strength test (Compression test & Sheartest)
v Permeabilitytest

3. Mouldpreparation

i Straightpipe

i Bentpipe

il Dumbleiv. Gearblank

Gas cutting andwelding

Manual metal arcwelding

i Lapjoint

ii Buttjoint

InjectionMolding

Blow Molding

Simple models using sheet metaloperations

9, Study ofdeep drawing and extrusionoperations
10). Study of Basic powder compaction andsintering
11. Study of TIG/MIGWelding

12. Study of Resistance SpotWelding

13. Study of Brazing andsoldering

14. Study of Plastic MouldingProcess.

Lh b

Ao,
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0
MECHANICS OF SOLIDS & METALLURGY LAB

Course Objective: To impart practical exposure on the microstructures of various materials and their
hardness evaluation. Also to impart practical knowledze on the evaluation of material properties
through various destructive testing procedures.

NOTE: Any 6 experiments from each section A and B.
(A) MECHANICS OF SOLIDSLAB:

1. Direct tensiontest
2. Bending teston
a} Simple supported
by Cantileverbeam
3. Torsiontest
4. Hardnesstest
a) Brinells hardnesslest
b) Rockwell hardnessicst
5. Test onsprings
6. Compression test oncube
7. Impacttest
K. Punchshear test

(B) METALLURGYLAB:
1. Preparation and study of'the Microstructure of pure metals like Iron, Cu and Al
2. Preparation and study of the Microstructure of Mild steel, Medum carbon steels. High carbon steels.
1. Study of the Micro Structures of Casl Trons.

. Study of the Micro Structures of Non-Ferrousalloys.

. Study of the Micro structures of Heat treated steels.

6. Hardeneability of steels by Jominy End QuenchTest,

7. To find out the hardness of various treated and untreated steels,

uy P



R-20 Syllabus for ME JNTUK w. e f, 2020 - 21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA

B A ol i o Tl - e — ' 1 ' e

DEPARTMENT OF MECHANICAL ENGINEERING

Il Year - Il Semester
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THEORY O MACHINES LAB

. To determine whirling speed ofshafl theorétically andexperimentally.

2. To determine the position of sleeve against controlling force and speed of a
Hartnellgovernorand to plot the characteristic curve of radius ofrotation,

3. To analyse the motion of a motonized gyroscope when the couple is applied along its spin
AXIS

4. To determine the frequency of undamped free vibration of an equivalent spring mass system.

To determine the frequency of damped force vibration of a spring mass system

6. To study the static and dynamic balancing using rigid blocks.

Tao find the moment of inertia of aflywheel

To plot follower displacement vs cam rotation for various Cam Follower systems.

To plot slider displacement, velocity and acceleration against crank rotation for single slider

crank mechanism/Four bar mechanism

10. To find coefficient of friction between belt and pulley.

11, To study simple and compound screw jack and determine the mechanical advantage , velocity
ratio and efficiency

12, To study various types of eears- Spur. Helical. Worm and BevelGears

Ly
¥

W e =

Il Year - Il Semester

PYTHON PROGRAMMING LAB

Course Objective: To understand the PYTHON environment and make numerical computations
and analysis.

Course Qutcomes:

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

CO1  Solve the different methods for linear, non-linear and differential equations
€02 Learn the PYTHON Programming language

€03 Familiar with the strings and matrices in PYTHON

CO4  Write the Program scripts and functions in PYTHON to solve the methods

CONTENTS
Write Programs in PYTHON Programming for the following:
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2. To find the roots of non-linear equation using Newton Raphson’s method,
3. Curve fitting by least — square approximations
4. To solve the system of linear equations using Gauss - elimination method
5. To solve the system of linear equations using Gauss - Siedal method
6. To solve the system of linear equations using Gauss - Jordan method
7. To integrate numerically using Trapezoidal rule
8. To mtegrate numerically using Stmpsons rule
9, To find the largest eigen value of'a matrix by Power — method
10. To tind numerical solution of ordinary differential equations by Euler’s
method
H. To find numerical solution of ordinary differential equations by Runge-Kutta
method
12. To find numerical solution of ordinary differential equations by Milne's
method
13. To find the numerical solution of Laplace equation
14, To find the numerical solution of Wave cquation
15, To find the solution of a tri-diagonal matrix using Thomas algorithm
1 6. To fit a straight using least square rechnique
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MACHINE TOOLS LABORATORY

Course objectives:

I} To understand general purpose machine tools in the machine shop.
2) To demonstrate various operations on lathe machine.

3) To demonstrate different operations on drilling machine.

4) To demonstrate basic operations on shaping machine.

5) To demonstrate the making of keywayvs on slotting machine.

6) To demonstrate the basie operations on milling machine.

Students are expected to perform the following experiments on different machine tools.

I

2)

3}

4)

5)

6)

Introduction of general purpose machines -Lathe, Drilling machine, Milling machine, Shaper, Planing
machine, Slotting machine, Cyvlindrical grinder, Surface grinder and Tool and cutter grinder.
Operations on Lathe machine
a)  Step turning and Knurling
b) Taper turning and Knurling
¢)  Thread eutting and knurling
d) Dnlling and tapping
Operations on Drilling machine
a) Dnlling. reaming and tapping
b} Rectangular drilling
¢) Circumferential drilling
Operations on Shaping machine
a)  Round to square
by} Round 1o Hexagonal
Operations on Slotter
a) Kevway (T-slot)
by Keyway cutling
Operations on milling machines
a) Indexing
b) Gear manufacturing

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

CO1; Demonstrate about general purpose machine tools in the machine shop.
CO2: Perform various operations on lathe machine,

CO3; Perceive different operations on drilling machine.

CO4: Experiment with basic operations on shaping machine.

C0O5: Utilize slotting machine to make keyways.

CO6: Experiment with the basic operations on milling machine.
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THERMAL ENGINEERING LAB

Course objectives:

Ly
2)

To demonstrate the characteristics of two stroke and four stroke compression and spark ignition engines.
To determine flash point, fire point, calorific value of different fuels using various apparatus.

3) To determine engine friction, heat balance test, volumetric efficiency, load test of petrol and diesel
engines.

4) To demonstrate speed test, performance test and cooling temperature on petrol and diesel engines.

5) To demonstrate performance test and determine efficiency of air compressor.

6) To understand the principles through assembly and disassembly of 2/3 wheelers. 2/4 siroke engines.,
tractor. heavy duty engines and boilers and their mountings and accessorics.

Experiments :

. To determine the actual Valve Timing diagram of a four stroke Compression/Spark lgnition
Engine.

2. To determine the actual Porl Timing diagram of a two stroke Compression/Spark Ignition
Engine.

3. Determination of Flash & Fire points of Liquid fuels / Lubricants using (1) Abels Apparatus: (i)
Pensky Martin's apparatus and (iii) Cleveland”s apparatus.

4. Determination of Viscosity of Liguid lubricants/Fuels using (i) Sayboltl Viscometer and (ii)
Redwood Viscometer,

5. Determination of Calorific value of Gaseous Fuels using Junkers Gas Calorimeter.

6. Evaluation of engine friction by conducting Morse test on 4-stroke multi cylinder petrol/diesel
engine.

7. Evaluation of Engine Friction by Matoring/Retardation Test on a Single Cylinder 4 Stroke
Petrol/Diesel Engine.

8. To perform the Heat Balance Test on Single Cylinder four Stroke Petrol/Diese]l Engme.

9, Determination of Air/Fuel Ratio and Volumetric Efficiency on a four Stroke Petrol/Diesel
Engine.

10. To conduct a load test on a single cylinder Petrol/Diesel engine to study its performance under
various loads.

11. To determine the optimum cooling temperature of a Petrol/Diesel engine.

12. To conduct economical speed test on a four stroke Petrol/Diesel engine,

13. To conduct a performance test on a VOR engine, under different compression ratios and

determine its heat balance sheet.

14. To conduct a performance test on an air compressor and determune 1ts different efTiciencies.

. Dis-assembly [ assembly of different parts of two wheelers, 3 wheelers & 4 wheelers. Tractor &

Heavy duty engines covering 2-stroke and 4 stroke, Sl and Cl engines.Study of Boilers with
mountings and accessories.
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Course outcomes: At the end of the course. student will be able to

CO1: Experiment with two stroke and four stroke compression and spark ignition engines for various
characteristics,

CO2: Perceive flash point, fire point, calorific value of dilferent fucls using various apparatus,

CO3: Perform engine friction, heat balance test, volumetric efficiency, load test of petrol and diesel
engines,

C04: Perform speed test, performance test and cooling temperature on petrol and diesel engines.

CO3: Utilize air compressor for its performance test and to determine efficiency.

C0O6: Discuss the principles throuzh assembly and disassembly of 2/3 wheelers, 2/4 stroke engines, tractor,

heavy duty engines. boilers and their mountings and accessories.
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ADVANCED COMMUNICATION SKILLS LAB

Introduction

A course on Advanced English Communication Stills (AECS) Lab is considered
essential at the third year level of B.Tech, At this stage, the students need to prepare
themselves for their career which requires them to listen to, read, speak and write in
English both for their professional and interpersonal communication, The main purpose
of this course is to prepare the students of Engineering for their placements,

Course Objectives: This Lab focuses on using multi-media instruction for language
development to meet the following targets:
« Tomprove students” fluency in spoken English
To enable them to listen to English spoken at normal conversational speed
To help students develop their vocabulary
To read and comprehend texts in different contexts
To communicate their ideas relevantly and coherently in writing
To make students industry-ready
To help students acquire behavioural skills for their personal and professional life
To respond appropriately in different socio-cultural and professional contexts

Learning Outcomes: Students will be able to:

e Acquire vocabulary and use it contextually
e Listen and speak effectively
e Develop proficiency in academic reading and writing
o Increase possibilities of job prospects
Communicate confidently in formal and informal contexts

Svllabus

The following course activities will be conducted as part of the Advanced English
Communication Skills (AECS) Lab:

1. Inter-personal Communication and Vocabulary Building - Starting a Conversation
~ Responding Appropriately and Relevantly — Role Play in Different Situations -
Synonyms and Antonyms. One- word Substitutes, Prefixes and Suffixes. Idioms and
Phirases and Collocations.

2. Reading Comprehension and Listening Skills ~General Vs Local Comprehension,
Techniques- Reading for Facts, Guessing Meanings from Context. Skimming,
Seanning, Inferring Meaning-Listening Comprehension( Video/ Audio talks)

3. Technical Writing Skills — Structure and Presentation of Different Types of Writing
— Letter WritingResume Writing/ e-correspondence/ Technical Report Writing-
Circular writing/ Meeting agenda’ Minutes of Meeting.




R-20 Syllabus for ME INTUK w. e.f.2020-21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
e KAKINADA-533003, Andhra Pradesh, India
::"’,‘T."::? DEPARTMENT OF MECHANICAL ENGINEERING

ity

4.  Presentation Skills — Public speaking-Oral Presentations (individual or group)
through JAM  Sessions/Semmars/PPTs  and Written  Presentations  through
Posters/Projects/Reports/  e-mails/Assignments,.. efc.,- Stage dynamics- Body
Language- Para Language.

5. Getting Ready for the Joh:

a. Group Discussion and Interview Skills — Dynamics of Group Discussion.
Intervention, Summarizing, Modulation of Voice, Body Language. Relevance,
Fluency and Organization of Ideas and Rubrics of Ewvaluation- Concept and
Process, Pre-interview  Planning, Opening  Strategies, Answering  Stratcgies,
Interview through Tele-conference & Video-conference and Mock Interviews.

b, Soft Skills: Inter and Intra Personal Skills.
Minimum Hardware Requirement:

Advanced Enghsh Communication Skills (AECS) Laboratory shall have the following
infrastructural facilities to accommodate at least 30 students in the lab:
e Spacious room with appropriate acoustics
Eight round tables with five movable chairs for each table.
Audio-visual aids
LCD Projector
Public Address system
Computer with suitable configuration

Suggested Software: The software consisting of the prescribed topics elaborated above
should be procured and used.
s  Oxford Advanced Learner's Compass, 10" Edition.
« DELTA’s key to the Next Generation TOEFL Test: Advanced Skill Practice.
« TOEFL & GRE(KAPLAN, AARCO & BARRONS, USA, CRACKING GRE by
CLIFFS)
= TRAINISUCCESS.COM

Suggested Reading:

. Technical Communication by Mecnakshi Raman & Sangeeta Sharma, Oxford

University Press2009,
2. Technical Communication by Paul V. Anderson.2007. Cengage Learning pvt. Ltd.
NewDelhi.

3. Business and Professional Communication: Keys for Workplace Excellence (Kelly
M. Quintanilla& ShawnT.Wahl. SageSouth AsiaEdition. SagePublications. 201 1.

4. The Basics of Communication: A Relational Perspective. Steve Duck & David
T.McMahan. Sage South AsiaEdition. SagePublications.2012.

5. Enghsh Vocabulary in Use series, CambridgeUniversityPress2008,

6. Management Shapers Series by Universities Press (India) Pvt Ltd., Himavatnagar,
Hyderabad2008,

7. Handbook for Technical Communication by David A McMurrey & Joanne
Buckley.2012.
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8. Handbook for Technical Writing by David A McMurrey & JoanneBuckely
CENGAGE Learning 2008,

9. Job Hunting by Colm Downes, Cambridge University Press2008.

10. Master Public Speaking by Anne Nicholls, JAICOPublishingHouse,2006.

11. English for Technical Communication for Engineering Students, Aysha
Vishwamohan, Tata Mc Graw-Hil 2009,

12. Books on TOEFL/GRE/GMAT/CAT/TELTS/SAT by Barron's/'DELTA/Cambridge
University Press,

13. The Definitive Book of body Language — by Allan Pease, Barbara Pease.

Sample Web references:
Listening

o htips://learnineenghish.voanews.cony/#z/3613

o hup://www.englishmedialab.com/listening html

Speaking

o hips:/www talkenelish.com/

® BBC Learning English = Pronunciation tips

8 Merriam-Webster — Perfect pronunciation Exercises

All Skills
o hitps://www.englishclub.com

e http://www,world-english.org

e htp:/learnenglish.britishcouncil.org/

Online Dictionaries

e Cambridege dictionary online

e MacMillan dictionary
o Oxford leamer’s dichonaries
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CAE & CAM Lab

Course objectives:

1) To experiment with trusses and beams to determine stress, deflection, natural frequencies,
harmonic analysis, HT analysis and buckling analysis.

2} To demonstrate part programmes using FANUC controller.

3) To generate G-code for automated tool path using CAM software.

4} To demonstrate with rapid prototyping machine and to print simple parts.

5) To experiment with virtual 3D printing simulation using Vlabs.

I. Experiments to determine stresses, deflection, natural frequencies, harmonic analysis, HT
analysis and buckling analysis ( Any three experiments to be done),
a) Determination of deflection and stresses in 2D and 3D trusses and beams.
b) Determination of principal and Von-mises stresses in plane stress. plane strain and
axisymmetric components,
¢) Determination of stresses in 3D and shell structures (at least one example in cach case)
d) Estimation of natural frequencies and mode shapes, harmonic response of 2D beam.
e) Steady state heat transfer analysis of plane and axisymmetric components.
f) Buckling analysis
2. Study of CNC part programming fundamentals and write part programmes for simple
components on CNC lathe and Mill and Study of RP machine. { Any three experiments (o
be done),
A. CNC part programming for turned components using FANUC Controller
(1) Plain turning and [acing
(11} Step Turning Operation
{11i) Taper turning
B. CNC programming for milled components using FANUC Controller
(1) circular interpolation
(ii) End milling
(1ii) Pocket milling
3. Automated CNC Tool path and G-Code generation using CAM packages.
4. Study and demonstration of RP machine-creation of simple parts.
5. Virtual 3D Printing Simulation lab using Vlabs.
https://3dp-dei.viabs.ac. in/List%%200%20cxperiments. hitml
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Course outcomes: Students are expected to learn the concepts and should be able to

COl: Experiment with trusses and beams to determine stress, deflection, natural frequencies,
harmonic analysis, HT analysis and buckling analysis.

C0O2; Create part programmes using FANUC controller.

CO3: Apply G-codes for automated tool path using CAM software,

CO4: Analyze about rapid prototyping machine and to print simple parts.

CO35; Experiment with virtual 3D printing simulation using Vlabs.
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‘ Measurements & Metrology lab

Course objectives:

1) To demonstrate the calibration experiments with different gauges, transducers, thermocouple
and temperature detector.

2) To demonstrate the calibration experiments with rotameter, seismic apparatus.

3) To demonstrate the calibration experiments with vernier calipers, micrometer, height and dial
gauges.

4) To analyze various machine tools for their alignment,

5) To measure angular and taper measurements, straightness, surface roughness.

Note: At least 8 experiments from each lab are to be conducted

MEASUREMENTS LABORATORY

I. Calibration of pressure gauge.

2. Calibration of transducer for temperature measurement.

3. Studv and calibration of LVDT transducer for displacement measurement.

4. Calibration of strain gauge.

5. Calibration of thermocouple.

6. Calibration of capacitive transducer.

7. Study and calibration of photo and magnetic speed pickups.

8. Calibration of resistance temperature detector.

9. Study and calibration of a rotameter.

10. Srm]y and use of a seismic pickup for the measurement of vibration amplitude of an engine bed
at various loads.

METROLOGY LABORATORY

I. Calibration of vernier calipers, micrometer, vernier height gauge and dial gauges.

2. Measurement of bores by internal micrometers and dial bore mdicators.

3. Use of gear tooth vermer caliper for tooth thickness inspection and flange micrometer for
checking the chordal thickness of spur gear.

4. Machine tool alignment test on the lathe.

5. Machine tool alignment test on drilling machine,

6. Machine tool alignment test on milling machine.

7. Angle and taper measurements with bevel protractor, Sine bar, rollers and balls.

8. Use of spirit level in finding the strai;.__hlner;s of a bed and flatness of a surface.

9. Thread inspection with two wire/ three wire method & tool makers microscope.

|

0. Surface roughness measurement with roughness measuring instrument.
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Course outcomes: At the end of the course, student will be able to

1) Demonstrate the calibration experiments with different gauges, transducers, thermocouple
and temperature detector,

2) Demonstrate the calibration experiments with rotameter, seismic apparatus.

3) Demonstrate the calibration experiments with vernier calipers, micrometer, height and dial
Zauges.

4) Analyze various machine tools for their alignment.

5) Measure angular and taper measurements, straightness, surface roughness.
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Artificial Intelligence and Machine Learning Lab

111 Year- 11 Semestnr!l

Course Objectives: The studerts will acquire the knowledge of artificial intelligence and machine
learning models along with image classifiers and auwtomatic facial recognition using various
software tools.

Data Preprocessing with Weka or Python

Building Decision Trees for Soybean classification model using Weka or Python
Gienerating association rules on Weather data using Weka or Python

Exploring machine learming models including ¢lassification and clustering using scikit-
learn or Weka or Python

5. Build Neural Network Classifier using Weka or Python

6. Supervisely - Perform Data Labeling for various images using ohject recognition

7. Image Classifier using Tensor Flow or OpenCV

& Automatic Facial recognition using Microsoft Azure or OpenCV

aat-dl ol

References:

I. Weka Documentation, hitps://www.cs. waikato.ac.nz/ml/weka/documentation.html
2. Weka Knowledge Flow, https://www.cs.watkato.ac.nz/~eibe/ WEKA Ecosystem.pdf{

Course Outcomes: At the end of the course, student will be able to apply the knowledge of
artificial intelligence and machine learning models along with image classifiers and automatic facial
recognition using various soflware tools.

I Year- 11 .'Semesttrj'

o

] 0 0
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Course objectives:

1) To understand the objectives and characteristics of a research problem.
2) To analyze research related information and to follow research ethics
3) To understand the types ol intellectual property rights.

4) To learn about the scope of patent rnights.

5) To understand the new developments in IPR.

UNIT - 1

Research problem: Meaning of research problem, Sources of research problem. Criteria
Characteristics of a good research problem. Errors in selecting a rescarch problem. Scope and
objectives of research problem. Approaches of investigation of solutions for research problem, data
collection, analysis, interpretation, Necessary instrumentations

UNIT - 11

Literature study: Effective literature studies approaches, analysis Plagiarism, Research ethics,
Technical writing: Effective technical writing. how to write report. Paper Developing a Research
Proposal. Format ol research proposal, a presentation and assessment by a review commiltee

UNIT - 111

Nature of Intellectual Property: Patents, Designs, Trade and Copyright.

Process of Patenting and Development: technological research, innovation, patenting,
development. International Scenario: International cooperation on Intellectual Property. Procedure
for grants of patents, Patenting under PCT.

UNIT - IV
Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information
and databases. Geographical Indications.

UNIT -V
New Developments in IPR: Administration of Patent System. New developments in IPR; IPR of
Biological Systems, Computer Software ete, Traditional knowledge Case Studies, IPR and 117Ts,

TEXT BOOKS:
1) Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science &
engineering students'™
2) Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”™
3) Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for beginners”™

REFERENCES:
1} Halbert, “Resisting Intellectual Property™, Taylor & Francis Ltd .2007.
2) Mayall, *Industrial Design”, McGraw Hill, 1992,
3) Niebel, “Product Design”, McGraw Hill, 1974,
4) Asimov, “Introduction to Design”™, Prentice Hall, 1962,
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5) RobeDHP ARTNE NFOPF. MEGHANKEAR ENGENE ERIN@ctual Property in New
Technological Age”. 2016,
6) T. Ramappa, “Intellectual Property Rights Under WTO", 8. Chand, 2008

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

CO1: Understand objectives and characteristics of a research problem
CO2: Analyze research related information and to follow research ethics.
CO3; Understand the types of intellectual property rights.

CO4: Learn about the scope of IPR.

CO35;Understand the new developments in IPR.
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IV Year -1 Semester

a4

MECHATRONICS LAB

Course Objectives:

1) Measure load, displacement and temperature using analogue and digital sensors,

2) Develop PLC programs for control of traffic lights. water level, lifts and conveyor belts.
3) Simulate and analyze PID controllers for a physical system using MATLAB.

4) Develop pneumatic and hydraulic circuits using Automation studio,

List of Experiments
. DYNA 1750 Transducers Kit :-
#. Characteristics of LVDT
b. Principle & Characteristics of Strain Gauge
¢. Charactenstics of Summing Amplifier
d. Characteristics of Reflective Opto Transducer
. PLC PROGRAMMING & Simulation of Allen Bradley, Siemens or IEC Ladder Using
Automation Studio
a. Ladder programming on Logic gates . Timers (TON, TOFF) &counters (UP,DOWN)
b. Ladder Programming for digital & Analogy sensors
c. Ladder programming & Simulations of Virtual System such as Traffic Light control,
Washing machme, Garage Door, Water level control, Lift control, Conveyor Belt etc.
d. Ladder programming to control circuits such as single solenoid spring return latch
circuit, double solenoid Hydraulic / Pneumatic circunts, Self-Reciprocating Hydraulie /
Pneumatic Circuit.
3. AUTOMATION STUDIO SOFTWARE (Design, Simulate & Analyze)
a. Introduction lo Automation studio & its control,
b.Draw & Simulate Hydraulic circuits for series &parallel cylinders connection. Accumulator
circuit, Pressure intensifier circuit, Simple Electro- Hydraulic Electro - Pneumatic circuits
{Plot Waveforms for different parameters).
c. Design & Simulate Meter-in, Meter-out, Regenerative circuit, sequencing circuit, traverse
and feed hydraulic cireuit, hydraulic press and clamping.
d. Position Control of Proportional Servo Valve Cireuit using PID Feedback controller.
4. MATLAB Programming
a. Sample programs on Mat lab
h. Simulation and analysis of PID controller using SIMULINK
Course Outeomes: At the end of the course, student will be able to .
CO1: Understand the Characteristics of LVDT
€02 Measure load, displacement and temperature using analogue and digital sensors,
CO3: Develop PLC programs for control of traftic lights, water level, lifts and conveyor belts.
CO4; Simulate and analyze PID controllers for a physieal system using MATLAB,
CO35; Develop pneumatic and hydraulic circuits using Automaton studio.

-2
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Il Year —1 Semester

S. No | Category Name of the Subject L T P Credits
| PC Electronic Devices and Circuits 3 | 0 3
5 PC Switching Theory and Logic Design 3 | 0 3
, PC Signals and Svstems 3 | 0 3
4 BS Mathematics-111 {Transforms and Vector Caleulus) 3 1 0 3
s BS Random Variables and Stochastic Processes 4 | 0 1
6 LC OOPS through Java Lab 0 0 2 15
7 LC Electronic Devices and Crreuits -Lab 0 0 3 1.5
;5 LC Switching Theory and Logic Design—Lab 0 0 2 1.5
9 SC Python Programming 0 0 4 o)

Total Credits 11.5

Il Year — 11 Semester

S.No| Category Name of the subject L T P Credits
1 PC Electronic Circuit Analysis 3 1 0 | 3
2 PC Digital 1C Design 3 l 0 3
3 PC Analog Communications 3 0 0 ‘ 3
4 ES Linear control Systems 3 | 0 3
5 HS Management and Organizational Behavior 3 0 0 - 3
6 1.C Electronic Circuit Analysis Lab 0 0 : ] 1.5
g | Analog Communications Lab 0 0 3 1.5
8 LC Digital IC Design Lab 0 () 3 1.3
9 SC | Soft Skills 0 0o [4] 2
10 MC Constitution of India 3 0 0 0

Total Credits | 21.5
Honors/Minor courses {The houwrs distribution can be 3-0-2 or 3-1-0 also) | 4
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I Year - | Semester

S. No| Category Name of the subject L | T P | Credits
] PC Analog 1Cs and Applications 3 01 0 3
2 PC Electromagnetic Waves and Transmission Lines 3 01 0 3
3 PC Digital Communications 3 010 3
4 OE1 Open Elective Course/Job oriented elective-1 2 01 2 3
5 PF1 Professional Elective courses -1 3 0 0 3
& LC Analog ICs and Applications LAB 0 | B & 1.5
Vi L Digital Conmunications Lab g 8| 3 1.5
& SC Data Structures using Java Lab N 2
9 MC | Indian Traditional Knowledge 2 | B @ 0

Saommer Internship 2 Months (Mandatory) after second vear :
(to be evaluated during V semester 0 LR 1.5
Total eredits 21.5
Honors/Minor courses {The hours distribution can be 3-0-2 or 3-1-0 also) 4
I, Antenna and Wave Propagation Candidate should select the subject
2.Electronic Measurements and Instrumentation from list of subjects offered by other
3, Computer Architecture & Organization departments
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HI Year =11 Semester

S. No|Category Name of the subject L | T : P Credits
I F(-j Microprocessor and Microcontrollers ) 3 | . 0 3
2 PC VLSI Design 3 0 0
3 PC Digital Signal Processing 3 0 0 3
4 PE2 Professional Elective courses - 2 3 0 0 3
5 OFE 2 | Open Elective Course/Job oriented elective -2 2 0 . 2 3
6 e Microprocessor and Microcontrollers - Lab 0|0 - 3 1.5
7 LC | VLSI Design Lab o lol 3 15
8 LC Digital Signal Processing Lab g (0] 3 L3
!l_. SC | ARM based/ Aurdino based Programming 1 |0 J 2 2
10 MO Research Methodology 2 0 0 f)

Total credits 21.5
Honors/Minor courses (The hours distribution can be 3-0-2 or 3-1-0 also) 4

| Industrial/Rescarch Internship (Mandatory) 2 Months during summer vacation

I.Microwave Engineering Candidate should select the
2. Muobile & Cellular Communication subject from list of subjects
3.Embedded Systems oftered by other departments
4.CMOS Analog IC Design
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IV Year -1 Semester

8. No|Category Name of the subject LIT! P | Credits
I PE  |Professional Elective courses -3 3 0 {0 3
2 PE Professional Eleetive courses -4 3 0 0 3
3 PE  |Professional Elective courses -5 3 0 (0 3
4 OE  |Open Elective Courses/ Job oriented elective -3 2 1] 2 3
5 OE  |Open Elective Courses/ Job oriented elective -4 2 0 2 3
i HS  |*Humanities and Social Science Elective 3 ] 0l 3
Designer tools (HFSS, Microwave Studio CST.
7 SC  |Cadence Virtuoso. Synopsys, Mentor Graphics, | 0 5 5
Xilinx.)
Industrial/Research Internship 2 Months (Mandatory) afterthird
I vear (to be evaluated during V11 semester | 0 0 3
Total credits 23
Honors/Minor courses (The hours distribution can be 3-0-2 or 3-1-0 also) _ 4
PE 3: ' PES:
1. Optical Communication 1. Radar engineering
2. Digital Image Processing 2.Pattern recognition & Machine Learning
3. Low Power VLSI Design ! 3.Internet of Things
. Satellite Communications
2.50ft Computing Techniques
3.Digital 1C Design using CMOS |
IV Year — Il Semester

S. No.|  Category |Code Course Title Hours per week | Credits |

e Project work, seminar and :

|| Major Project [PROJ| 1%, Work. =em 2 : ‘ s ‘ 2 ‘

INTERNSHIP (6 MONTHS) |

Total credits | 12 |
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SUBJECTS FOR
HONORS

POOL-1
Instrumentation and Control Systems: (any four of the following subjects which are not
chosen as professional electives are to be considered for Honors Degree)

| 8. No. Subject L-T-P | Credits |
[ l Data Acquisition systems 3-1-0 | 4 !
| 2 | Adaptive Control Systems 3-1-0 4 |
| 3 Bio-Medical Instrumentation 3-1-0 | 4 |
[ 4 | Digital Control Systems 3-1-0 | -
| 5 Process Control Instrumentation 3-1-0 | 4 |
I G Transducers & sensors 3-1-0 | 4 !
| 7 | MEMS 3-1-0 4
l X Inlelhgenl & Smart Instrumentation 3-1-0 | 4
In addition to any of the four subjects. MOOC/NPTEL Courses for {14 credits ({12
coursesf@ 2 credits each) are compulsory in the domain of Electromics and

Communication Engineering

POOL-2
Integrated circuits and Svstems: (any four of the following subjects which are not chosen
asprofessional electives are to be considered for Honors Degree)

| S.No Subject L-T-P | Credits
[ 1 VLSI Technology and Design 3-1-0 4
2 | CMOS Analog IC Design 3-1-0 | 4
| 3 | CMOS Digital IC design 3-1-0 | 4
| 4 Design for Testabality 3-1-0 | 4 I
5 | System on Chip 3-1-0 | 4 |
6 | Programmable Logic Devices and ASIC 3-1-0 4
7 | Seripting Language 3-1-0 | 4
¥ | Low Power VLSI Design 3-1-0 | -l !
In addition to any of the four subjects., MOOC/NPTEL Courses for ﬂ4 credits (002
coursesi@ 2 credits each) are compulsory in the domain of Electronics and
Communication Engineering




R-20 Svllabus for BCE - INTUK w. e f. 2020 -21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY:: KAKINADA
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

POOL-3
Communication Engineering: (any four of the following subjects which are not chosen as a
professional electives are to be considered for Honors Degree)

5. No Subject L-T-P | Credits

i Wireless Sensor Networks 3-1-0 4

2 Software defined radio 3-1-0 4

3 | Data Communications & Computer Networks 3-1-0 4

4 | Cognitive radio 3-1-0 4

5 |5G £ ommunications 3-1-0 +

6 | Satellite communication 3-1-0 4

7 | Optical Communication 3-1-0 4

& | Global navigational satellite systems 3-1-0 4
In addition te anv of the four subjects. MOOC/NPTEL Courses for (04 credits (02
courses(@, 2 ecredits each) are compulsory in the domain of Electronics and
Communication Engineering

POOL-4
Digital Signal processing (any four of the following subjects which are not chosen as
professional electives are to be considered for Honors Degree)

8. No Subject L-T-P | Credits
| Speech Signal Processing 3-1-0 4
2 | Video Signal Processing 3-1-0 4
3 | Adaptive Signal Processing 3-1-0 4
4 | Bio- Medical Signal Processing 3-1-0 4
5 DSP Processors and Architectures 3-1-0 4
6 | Wavelet Theory 3-1-0 4
7 | Multirate Systems And Filter Banks 3-1-0 4
8 | Mathematical methods for signal processing 3-1-0 4
In addition to any of the four subjects Compulsory MOOC/NPTEL Courses for
04 credits (02 courses(@ 2 credits each)




R-20 Syllobus for BOE - INTURK w. e {2 20230 -21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY:: KAKINADA
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

GENERAL MINOR TRACKS
5. No. Subject L-T-P Credits
I Electronics Deviees and Basic Circuits 3-1-0 -
2 Digital Electronics 3-1-0 4
3 Principles of Communication 3-1-0 4
4 Signal Analysis 3-1-0 4
In addition to any of the four subjects, MOOC/NPTEL Courses for 04 credits (02 courses(a 2
credits each) are compulsory in the domain of Electronics and Communication Engineering

List of the OPEN ELECTIVES offered by ECE Department o other Branches:

l. Basics of Signals and Systems

2. Electronic Measurements and Instrumentation
Principles of Signal Processing

Industrial Electronics

Consumer Electronics

Fundamentals of Microprocessors and Microcontrollers
Transducers and Sensors

10T and Applications

Soft Computing Techniques

10. IC Applications

1 1. Principles of Communications

12. Basic Electronics

13. Data Communications

14, Digital Logic design

15, Remote Sensing and GIS

16. Bio Medical Instrumentation

R B
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OO0PS THROUGH JAVA LAB

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

Knowledge

Level (K
co1 Identify classes, objects, members of a class and the relationship K3

amongthemneeded for aspecificproblem

cO2 Implementprogramstodistinguishdifferentformsofinheritance K4
CcO3 Createpackagesandtoreuselhem K3
CcO4 DevelopprogramsusingExceptionHandlingmechanism K3
COSs Developmultithreaded applicationusingsynchronizationconcept. K6
CO6 DesignGUTbased applicationsusingSwings and AWT, K6

Listofprogramstobecxecuted:

1, The Fibonacci sequence is defined by the following rule. The first 2 values in the sequence are |1,
|.Every subsequent value is the sum of the 2 values preceding it. Write a Java Program that uses
bothrecursive and non-recursivefunctionsto print thenthvalueol theFibonacei sequence,

2. Write a Java Program that prompts the user for an integer and then prints out all the prime numbers
uptothat integer.

3. Writeajavaprogramtoimplement callbyvalue andcall byreferencemechanisms.

4. WritcalavaProgram thatchecks whether agivenstringis apalindromeornot.
WritealavaProgramtocheckthecompatibilityformultiplication, ifcompatiblemultiplytwomatricesand
find its transpose,

6. Writealavaprogram toimplementeonstructor overloadingandmethodoverloading.

WritealavaProgram thatillustrates howruntimepolymorphismis achieved.

WriteaJavaProgramthat illustratestheuseof superkeyword.

WriteaJavaProgramtocreateanddemonstrate packages.

0. Write a Java Program, using String Tokenizer class, which reads a line of integers and then

displayseachinteger and the sumof all mtegers.

11, Write a Java Program that reads on file name form the user then displays information about
whetherthe file exists, whether the file 1s readable/ writable, the type of file and the length of the
file in bytesanddisplay thecontent of theusing FileInputStream class,

e D

12, WritealavaProgramthatdisplays thenumber of characters,linesand wordsinatext/textfile.
13. Write a Java Program to implement a Queue, using user defined Exception Handling (also make
use ofthrow, throws).
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14. Write a Java Program that creates 3 threads by extending Thread class. First thread displays “Good
Morming” every | sec, the second thread displays “Hello™ every 2 seconds and the third
displays“Welcomeevery 3 seconds. (Repeal thesamebyimplementingRunnable).

15. WriteaJavaProgram demonstratingthe lifecyeleofathread.

16. Writean Appletthat displaysthe contentofa file.

17. Write a Java Program that works as a simple calculator. Use a gridlav out to arrange buttons for the
digits and for the +-*% operations. Add atext field to display the result

I8, Writea Java Program for handling mouse events, keyboard events,

19. Write a Java Program that allows user to draw lines, rectangles and ovals.

20, Write a Java Program that lets users create Piccharts. Design vour own user interface (with Swings
& AWT).
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0 0 3

ELECTRONIC DEVICES AND CIRCUITS LAB

Note: The students are required to perform the experiment to obtain the V-I characteristics
and to determine the relevant parameters from the obtained graphs.

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

. P-NJunction Diode Characteristics
Part A: Germanium Diode (Forward bias& Reverse bias)
Part B: Silicon Diode (Forward Bias only)
2. Zener Diode Characteristics
3. Part A: V-l Characteristics
Part B: Zener Diode as Voltage Regulator
4. Rectifiers (without and with c-filter)
Part A: Half-wave Rectifier
Part B: Full-wave Rectifier
5. BIT Characteristics (CE Configuration)
PartA: Input Charactleristics
Part B: Output Characteristics
6. FET Characteristics (CS Configuration)
Part A: Drain Characteristics
Part B: Transfer Characteristics
7. SCR Characteristics
8. UJT Characteristics
9. Transistor Biasing
10, CRO Operation and its Measurements
1. BIT-CE Amphfier
12. Emitter Follower-CC Amplifier
13, FET-CS Amplifier
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Equipmentrequired:

Regulated Power supplies

Analog/Digital Storage Oscillo scopes
Analog/Digital Function Generators
Digital Multi-meters

Decade Résistance Boxes/Rheostats
Decade Capacitance Boxes

Ammeters (Analogor Digital)
Voltmeters (Analogor Digital)

Active & Passive Electronic Components

b

Moe gy e
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0 0

L ii P C
3

SWITCHING THEORY AND LOGIC DESIGN LAB

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

Lk 2

oL

b |

9

Verification of truth tables of Logic gates

Two input (1) OR (i) AND (iif) NOR (iv) NAND (v) Exclusive OR

(vi) Exclusive NOR
Design a simple combinational circuit with four variables and obtain minimal SOP
expression and verify the truth table using Digital Trainer Kit
Verification of functional table of 3 to & line Decoder/De-multiplexer
4 variable logic function verification using & tol multiplexer.
Design full adder circuit and verify its functional table.
Verification of functional tables of
(i) JK Edge triggered Flip—Flop (i) JK Master Slav Flip-Flop (iii) DFlip-Flop
Design a four bit ring counter using D Flip—Flops/JK Flip Flop and verify output
Design a four bit Johnson’s counter using D Flip-Flops/JK Flip Flops and verify output
Verify the operation of 4-bit Universal Shift Register for different Modes of operation.

10, Draw the circuit diagram of MOD-8 ripple counter and construct a circuit using T- Flip-

11.

Flops and Test it with a low frequency clock and Sketch the output wave forms,
Design MOD-8 synchronous counter using T Flip- Flop and verify the result and Sketch
the output wave forms,

12, (a) Draw the circuit diagram of a single bit comparator and test the output

(b) Construct 7 Segment Display Circuit Using Decoder and 7 Segment LED and test it.

ADDon Experiments:

1.
-

3.

Design BCD Adder Creuit and Test the Same using Relevant 1C

Design Excess-2 to 9-Complement convertor using only four Full Adders and test the
Circuit.

Design an Experimental model to demonstrate the operation of 74154 De-Multiplexer
using LEDs for outputs.
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0 0

ELECTRONIC CIRCUIT ANALYSIS LAB

Note: The students are required to design the circuit and perform the simulation using
Multisim/ Equivalent Industrial Standard Licensed simulation software tool. Further they are
required to verily the result using necessary hardware equipment.

List of Experiments: (Minimum of Ten Experiments has to be performed)
. Determuination of fTofa given transistor.
2. Voltage-Series Feedback Amplifier
3. Current-Shunt Feedback Amplifier
4. RC Phase Shift/Wien Bridge Oscillator
5. Hartley/Colpitt’s Oscillator
6. Two Stage RC Coupled Amplifier
7. Darlington Pair Amplifier
8. Boots trapped Emitter Follower
9. Class A Series-fed Power Amplifier
10. Transtormer-coupled Class A Power Amplifier
I'l. Class B Push-Pull Power Amplifier
12. Complementary Symmetry Class B Push-Pull Power Amplifier
13. Single Tuned Voltage Amplifier
14. Double Tuned Voltage Amplifier

Equipment required: Software:
i.  Multsim/Equivalent Industrial Standard Licensed simulation software tool.
il. Computer Systems with required specifications

HardwareRequired:

Regulated Power supplies
Analog/Digital Storage Oscillo scopes
Analog/Digital Function Generators
Digital Multimeters

Decade Résistance Boxes/Rheostats
Decade Capacitance Boxes

Ammeters (Analog or Digital)
Voltmeters (Analog or Digital)

Active & Passive Electronic Components

e b =

=

ol e
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11 Year-11 Semester 0 0 3 1.5 |

ANALOG COMMUNICATIONS LAB

List of Experiments:
(Twelve experiments to be done- The students have to calculate the relevant parameters) —
(a, Hardware, b. MATLAB Simulink, ¢. MATLAB Communication tool box)

Amplitude Modulation - Modulation & Demodulation
AM — DSBSC - Modulation & Demodulation
Spectrum Analysis of Modulated signal using Spectrum Analyzer
Diode Detector
Pre-emphasis & De-emphasis
Frequency Modulation-Modulation & Demodulation
AGC Circuits
Verilication of Sampling Theorem
Pulse Amplitude Modulation & Demodulation
PWM, PPM-Modulation & Demodulation
PLLIC-565 as FM demodulator
Radio receiver characteristics
Radio Receiver/TV Receiver Demokits or Tramees,

ZTrR-mZoOmMmMoomp

Note: All the above experiments are lo be executed/completed using hardware boards and
also to be simulated on Mat lab.

Equipment& Software required: Software:

i) Computer Systems with latest specifications

i} Connected in LAN (Optional)

1) Operating system (W imdows/Linuxsoftware)

v) Simulations software (Simulink & MATLAB)
Equipment:

1. RPS = 030V

2. CRO - 0— 20M Hz.

3 Function Generators - 0—1MHz

4 Components and Bread boards

5, Multimeters and other meters

6. Spectrum Analyzer



R-20 Syllabos for ECE - INTUR w, e £ 202021

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA —533 003, Andhra Pradesh, India
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Il Year— Il Semester t .:; L P C

3 1.5

DIGITAL IC DESIGN LAB

Note: The students are required to design and draw the internal logical structure of the following
Digital Integrated Circuits and to develop VHDL/ Verilog HDL Source code, perform simulation
using relevant simulator and analyze the obtained simulation results using necessary synthesizer.
All the experiments are required to verify and implement the logical operations on the latest
FPGA Hardware in the Laboratory.

List of Experiments: (Minimum of Ten Experiments has to be performed)
I. Realization of Logic Gates

2. Design of Full Adderusing 3 modeling systems

3. 3 to ¥ Decoder-74138

4. 8 1o 3 Encoder (with and without parity)

5. 8x1Multiplexer-74151 and 2x4De-multiplexer-74155
6. 4-Bit comparator-7485

7. D Flip-Flop-7474

8. Decade counter -7490

9. Shift registers-7495

10, 8-bit serialm-paralle! out and parallel in-serial out
11, Fast In & Fast Out (FIFO)

12. MAC (Multiphier &Accumulator)

13, ALU Design.
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0 0 L5 |

T

ANALOG ICs AND APPLICATIONS LAB

Minimum Twelve Experiments to be conducted:

1.

SN

Study of [Cs — 1C 741, IC 555, IC 365, 1C 566, IC 1496 — [unctioning, parameters and
Specifications

OP AMP Applications — Adder, Subtractor, Comparator Circuits,

Integrator and Differentiator Circuits using IC 741.

Active Filter Appheations — LPF, HPF (first order)

Active Filter Applications — BPF, Band Reject (Wideband) and Notch Filters.

IC 741 Oscillator Circunts — Phase Shift and Wien Bridge Oscillators.

Function Generator using OP AMPs.

IC 555 Timer — Monostable Operation Circuit,

IC 555 Timer — Astable Operation Circuit.

10. Schmitt Trigger Circuits — using 1C 741 and 1C 555,

11
12

.1C 565 - PLL Applications,
1C 566 — VOO Applications.

3. 4 bit DAC using OP AMP.

Equip

R

ment required for Laboratories:

RPS

CRO

Function Generator

Multi Meters

IC Traimner Kits (Opticnal)

Bread Boards

Components:- IC741, [C555, 1C5635. 1C1496, 1C723. 7805, 7809, 7912 and other
essential components.

Analog IC Tester
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DIGITAL COMMUNICATIONS LAB

List of Experiments: Minimum Twelve Experiments to be conducted:

I. Time division multiplexing.

2. Pulse code modulation,

3. Differential pulse code modulation.

4. Delta modulation.

5. Frequency shift keying,

6. Phase shift keying,

7. Differential phase shifi keying.

8. Companding

9. Source Encoder and Decoder

10, Linear Block Code-Encoder and Decoder
1. Binary Cyclic Code-Encoder and Decoder
12, Convolution Code —Encoder and Decoder
13, BCH Codes

Equipment required for Laboratories:
. RPS-0-30V
CRO-0 20 MHz.
FunctionGenerators-0—1 MHz
RFGenerators-0-1000M Hz./0-100MHz.
Rated Voltmeters and Ammeters
6. Lab Experimental kits for Digital Communication
Components
Bread boards and Multi-meters
Spectrum Analyzer

i T

ooee
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DATA STRUCTURES USING JAVA LAB

1, Write Java programs that use both recursive and non-recursive functions for implementing
the tollowing searching methods:
ta) Linear scarch
(b) Binary search
Write Java programs to implement the List ADT using wrrays and linked lists.
Write Java programs to implement the following using an array.
{a) Stack ADT
(b} Queue ADT
4. Write a java program that reads an inflix expression, converts the expression to postfix form
and then evaluates the postfix expression (use stack ADT),
5. Write Java programs to implement the following using a singly linked list.
{a) Stack ADT
(h) Queue ADT
6. Write Java programs to implement the deque (double ended queue) ADT using
(a) Array
(h) Doubly linked list.
7. Write a Java program {0 implement priority quene ADT,
8. Write Java programs that use recursive and non-recursive functions to
traverse the given binary tree in
{a) Prearder
(b) In order and
(¢) Post order,
9. Write a Java program thal displays node values in a level order traversal
(Traverse the tree one level at a time, starting at the root node) for a binary tree.
10, Write a Java program that uses recursive functions.
(a) To create a binary search tree.
(b} To count the number of leaf nodes.
() To copy the above binary search tree.
11, Write Java programs for the implementation of bfs and dfs for a given graph.
|2, Write Java programs for implementing the following sorting methods:
{1) Bubble sort
(b} Selection sort
(c) Insertiom sort
{d) Radix sort
|3. Write a Java program for implementing KMP pattern matching algorithm.

ad bd
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MICROPROCESSOR AND MICROCONTROLLERS LAB

‘ I Year — Il Semester

List of Experiments:
PART- A: (Minimum of 5 Experiments has to be performed) 58086 Assembly
Language Programming and Interfacing

|. Programs for 16 -bit arithmetic operations (using Various Addressing Modes).
a, Addition of n-BCD numbers.
b.  Multiplication and Division operations.

2. Program for sorting an array.

3. Program for Factorial of given n-numbers.

4, Interfacing ADC to8086

5. Interfacing DAC to8086.

6. Interfacing stepper motor to80R6.

PART-B: (Minimum of 5 Experiments has to be performed) 8051 Assembly
Language Programming and Interfacing

I. Finding number of 1's and number of 0"s ina given 8-bit number
Average of n-numbers.

Program and verify Timer/ Counter in8051.
4, Interfacing Traftic Light Controller to8051.
5. UART operation in805|
6. Interfacmg LCD toBOS51.

et o

PART-C (Minimum of 2 Experiments has to be performed) Conduct the
SJollowing experiments using ARM CORTEX M3 PROCESSOR USING KEIL
MDK ARM
1. Write an assembly program to multiply of 2 16-bit binary numbers,
2. Write an assembly program to find the sum of first 10 integers numbers.
3. Write a program to toggle LED every second using timer interrupt.
Egquipment Required:
Regulated Power supplies
Analog/Digital Storage Oscilloscopes
8086 Microprocessor kits
8051 microcontroller kits
ADC module, DAC module
Stepper motor module
Kev board module
LED, 7-5egemtUnits
9, Digital Multi-meters
10, ROM/RAM Interface module
11. Bread Board ete.
12. ARM CORTEX M3
13. KEIL MDKARM, Digital Multi-meters

& e Mede e bdo—
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VLSI DESIGN LAB

List of Experiments

PART (A): FPGA Level Implementation (Any Seven Experiments)
Note 1: The students need to develop Verilog /VHDL Source code, perform simulation
usingrelevant simulator and analyze the obtained simulation results using necessary
Swnthesizer
Note 2; All the experiments need to be implemented on the latest FPGA/CPLD Hardware in
the Laboratory

1. Realization of Logic gates

Design and Implementation of the following:

_!‘_‘-I-

4-bit ripple carry and carry look ahead adder using behavioral. dataflow and
structural modeling
3, a) 16:1 mux through 4:1 mux
b) 3:8 decoder realization through 2:4 decoder
4. 8:3 encoder
5, E-bit parity generator and checker
6. Flip-Flops
7. 8=bit synchronous up-down counter
8. 4-bit sequence detector through Mealy and Moore state machines.

EDA Tools/Hardware Required:

I. EDA Tool that supports FPGA programming mcluding Xilinx
Vivado/Altera(Intel)/Cypress/Equivalent Industry standard tool along with
corresponding FPGA hardware,

2. Desktop computer with appropriate Operating System that supports the EDA
tools.

PART (B): Back-end Level Design and Implementation (Any Five Experiments)

Note: The students need to design the following experiments at schematic level using
CMOSlogic and verify the functionality. Further students need to draw the corresponding
layout and verify the functionality including parasites. Available state of the art
technology libraries can be used while simulating the designs using Industry standard EDA
Tools.

Design and Implementation of the following
la. Universal Gates
Ib. An Inverter

Full Adder

Full Subtractor

Decoder

D-Flip-flop

R
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EDA Tools/Hardware Required:
¢ Mentor Graphics Software / Cadence/Synopsys/Tanner or Equivalent Industry
Standard/CAD Tool.
e Desktop computer with appropriate Operating System that supports the EDA tools.
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DIGITAL SIGNAL PROCESSING LAB

(Note: Students have to perform at least FOUR experiments from each part.)

PART-A
List of the Experiments

1, Generation of DT signals,
Verify the Linear Convolution of two DT signals
o) Using MATLAB
1) Using Code Composer Studio(CCS)
WVerify the Circular Convolution of two DT signals
a) Using MATLAB
b)  Usmg Code Composer Studio(CCS)
+ Find the sum of DT sinusoidal signals.
5 Computation of Discrete Fourier Transform(DFT) and Inverse
Discrete Fourier Transform (IDFT)
i) Using MATLAB
by Using Code Composer Studio(CCS)
6. Transfer Function Stability Analysis: using pole-zero plot, bode
Plot and Nyquist plot,

bo

Fad

PART-B
Following Experiments are to be done using a TIDSP Starter Kit.
7. Generation of a sinusoidal signal.
8 Linear and circular convolution of DT sequences,
9. Compute N-point DFT of a given DT sequence.
10, Design and implementation of FIR filters.
1. Pesign and implementation of TR filters.

PART-C
FollowingExperimentsaretobedoneusingCypress FM4StarterKit.
12, Verification of sampling theorem.
13 Implementation of FFT algorithm.
14, Implementation of FIR filters.
15, Implementation of TR filters.
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Il Year — | SEMESTER
5. No Sause Courses L | T| P | Credits
Code
] BS Mathematics 111 3101 0 3
2 CS Object Oriented Programming through CH+ i | 0] 0 3
3 CS  |Operating Sysiems 310 0 3
4 Cs Software Engineering 310 0 3
5 Cs Mathematical Foundations of Computer Science oo 3
(1] Cs Object Oriented Programming through C+—+ Lab 0 0 3 1.5
7 CS Operating Systems Lab 0|0 3 L5
8 CS Software Engineermg Lab 010 1.5
Skill oriented Course - |
! Applications of Python-Numf'y OR 4
? >0 2} Web Application Development Using 10| 4 -
Full Stack -Frontend Development — Module-1
10 MC | Constitution of India 2101 0 0
Total Credits 21.5
I Year — Il SEMESTER
v Course : g s
S. No Code Courses L1 P | Credits
I BS |P1’L‘I|hﬂbi]it}' and Statistics 31010 3
2 CS |I)ﬂtabﬂsc Management Systems Lo 0 3
3 Cs |FnrmuI Languages and Automata Theory 31010 3
- ES Java Programming o]0 3
5 HS |Manags:ria] Economics and Financial Accountancy | 3 | 0 | 0 3
6 CS lDalaha::e Management Systems Lab 0 10| 2 !
7 CS R Programming Lab 01| 2 2
it ES Java Programming Lab 0|0} 3 L3
Skill Oriented Course - 11
Applications of Python-Pandas OR
9 SO B2) Web Application Development Using 0|10 4 2
[Full Stack -Frontend Development —Module-11
Total Credits 21.5
10 Minor |Dp¢:rulin g Systems”’ 3 0 2 Fo
11 Honors  |Any course from the Pool. as per the opted track 4 1010 -

$- Integrated Course
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Il B. Tech — I Semester
S.No | Course Code Courses | Hours per week Credits
| L T P C
1 PC Computer Networks | 3 0 0 3
: PC {Design and Analysis of Algorithms 3]0 |0 3
3 PC Data Warchousing and Data Mining 3 0 I 3
Open Elective-I |
4 Open Elective / Open LClectives offered by other departments/ 3 0 0 3
Job Oriented  |Optimization in Operations Research -
(Job oriented course)
Professional Elective-I
Artificial Intelligence
5 PE Software Project Management 3 0 0 3
Distributed Systems
Advanced Unix Programming
6 | PC Data Warehousing and Data Mining Lab | 0 0 3 1.5
7 PC Computer Networks Lab L0 0 3 1.5
Skill Oriented Course — 111
" SO L f‘iﬂil‘f‘laﬂﬂn course: tﬂmimatinn Drrasigu OR 0 0 4 >
2.Continuous Integration and Contimuous
_ ) Delivery using DevOps | . _
9 MC Emplovability Skills-I | 2 1] 0 0
Summer Internship 2 Months "
10 PR (Mandatory) after second vear (to be 0 0 0 1.5
evaluated during V semester {
Total eredits 21.5
11| Minor Database Management Systems” 3] 0 2 3+1
12 Hoiinis i;;'ugkcuursc from the Pool. as per the opted | 4 [ 0 0 4

$- Integrated Course
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I B. Tech = 11 Semester

S.No Courge Courses Hours per week Credits
Code
L T P C
| PC_ Machine Learning 3 10 0 3
2 PC  |Compiler Design _ i 3 0 0 3
3 PC Cryptography and Network Security 3 0 0 3
Professional Elective-11
I.Mobile Computing
4 PE 2.Big Data Analvtics p 0 0 3

3.0bject Oriented Analysis and
Design
4. Network Programming
Open  Open Elective-11
Elective |[Open Electives offered by other 3 0 0 3

3 /Job  |departments/
Oriented |[MEAN Siack Development (Job Oriented)
t PC Machine Learning using Python Lab 1] 0 3 1.5
7 PC Compiler Design Lab 0 0 3 1.5
8 PC Cryptography and Network Security Lab 0 0 3 1.5
Skill Oriented Course - 1V
1.Big Data:Spark OR
4 S0 2. MEAN Stack Technologies-Module | 0 0 4 2
(HTML 5, JavaScript, Node.js, Express.js
and TypeSeript)
10 MC Emplovability skills-11 2 0 0 0
Total credits 21.5
Industrial/Research Internship{Mandatory) 2 Months during summer vacation
I Minor  [Data Structures and Algorithms® 3 0 2 3+1
12 L - Any course from the Pool. as per the opted 4 0 0 4
track
Minor course through SWAYAM - - - 2

$- Integrated Course
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IV B. Tech =1 Semesier

S.No | Course Code Course Title Hoursperweek Credits
L T P C

Professional Elective-I1]
|.Cloud Computing
1 PE 2.Neural Networks and Soft Computing 3 0 0 3
3.Ad-hoec and Sensor Networks
4,Cyber Security & Forensics
Professional Elective-1V
1. Deep Learning Techmigques
PE 2. Social Networks & Semantic Web 3 ] 0 3
3. Computer Vision
4 MOOCS-NPTEL/SWAYAM™
Professional Elective-V
l.Block-Chain Technologies
3 PE 2. Wireless Network Security 3 0 0 3
3.Ethical Hacking
4. MOOCS-NPTEL/SWAYAM™
Open Elective-111
Open Electives offered by other departments/ | 3 0 0 3
API and Microservices (Job Oriented Course)
Open Elective-1V
Open Elective  |Open Electives offered by other departments/
= fJob Oriented  [Secure Coding Techniques {Job Oriented
Course)
Universal Human Values 2: Understanding
Harmony
1.PYTHON: Deep Learning OR
2.MEAN Stack Technologies-Module 11-
Angular IS and MongoDB OR
3.APSSDC offered Courses
Industrial/Research Internship 2 months
b PR (Mandatory) after third vear (to be 0 0 0 3
evaluated during VII semester

Total credits 23
Software Engineering® / any other from PART-
B (For Minor)
Any course from the Pool, as per the opted
track

Minor course through SWAYAM - - - 2

$- Integrated Course
% - MOOC Course

b2

Open Elective
/Job Oriented

6 HS

11 Minor

12 Honors
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IV B. Tech —II Semester
S.No | Course Code Course Title Hours per week Credits
| L T P C
| 1} Project Major Project Work, Seminar Internship - - - 12
i Total credits 12
Note

1. For imtegrated courses: Theory and laboratory exams will be conducted separately, and the
student concern will get credits if successfully completes both theory and laboratory. Only external
exam will be conducted for Laboratory component, Credit based weightage shall be considered
while awarding the grade.

2. For MOOC courses: Based on the students interest, student can register and complete a 12 week
course one year in advance, by prior information to the concern.
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Il Year - 1 Semesier

Ll Tlpr|cC
0 0| 3 |

tn

OBJECT ORIENTED PROGRAMMING THROUGH C++ LAB

Course Objectives:
The objective of this lab is to

Demonstrate procedural and object oriented paradigm with concepts of streams,
classes, functions. data and objects.

Understand dynamic memory management techniques using pointers, constructors,
destructors, etc

Demonstrate the concept of function overloading, operator overloading, virtual
functions and polymorphism, inheritance.

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

Apply the various OOPs concepts with the help of programs.

Exercise -1 (Classes Objects)

Create a Distance class with:

«feet and inches as data members

*member function to input distance

*member function to output distance
smember function to add two distance objects

Write a main function to create objects of DISTANCE class, Input two distances and

output the sum,
Write a C+++ Program to illustrate the use of Constructors and Destructors (use the

above program.,)
Write a program for illustrating function overloading in adding the distance between

objects (use the above problem)

Exercise — 2 (Access)
Write a program for illustrating Access Specifiers public, private, protected

I
f’

Write a program implementing Friend Function
Write a program to illustrate this ponter

3. Write a Program to illustrate pointer to a class
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Exercise -3 (Operator Overloading)
I. Write a program to Overload Unary, and Binary Operators as Member Function, and
Non Member Function.
I. Unary operator as member function
2, Binary operator as non member function
2, Write a ¢ ++ program to implement the overloading assignment = operator

Exercise -4 (Inheritance)

I. Write C++ Programs and incorporating various forms of Inheritance
i) Single Inheritance
ii) Hierarchical Inheritance
iii) Multiple Inheritances
iv) Multi-level inheritance
v} Hybrid inheritance
2. Also illustrate the order of execution of constructors and destructors in inheritance

Exercise -5(Templates, Exception Handling)

1. a)Write a C++ Program to illustrate template class
2, b)Write a Program to illustrate member function templates
3. ¢) Write a Program for Exception Handling Divide by zero
4. d)Write a Program to rethrow an Exception

Exercise -6

L. Write a C= program illustrating user defined string processing functions using
pointers (string length, string copy, string concatenation)

2. Write a C+ program illustrating Virtual classes & virtual functions.

3, Write C++ program that implement Bubble sort, 10 sont a given list of integers in
ascending order
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IT Year— 1 Semester

OPERATING SYSTEM LAB

Course Objectives:

To understand the design aspects of operating system

To study the process management concepts & Techniques
To study the storage management conceplts

To familiarize students with the Linux environment

&  To learn the fundamentals of shell scripting/programming

Course Outcomes:

e  Touse Unix utilities and perform basic shell control of the utilities

* To use the Unix file system and file access control
To use of an operating system to develop software

¢ Students will be able to use Linux environment efficiently

e Solve problems using bash for shell seripting

13 a) Study of Unix/Linux general purpose utility command list: man.who,cat, cd, cp. ps.
Is, mv, rm, mkdir, rmdir, echo, more, date, time, kill, history, chmod, chown, finger,
pwd, cal, logout, shutdown.
b) Study of vi editor
¢) Study of Bash shell, Bourne shell and C shell in Unix/Linux operating system
d) Study of Unix/Linux file system (iree structure)
¢) Study of .bashre, fetc/bashre and Environment variables.

2) Write a C program that makes a copy of a file using standard 1/0. and system calls

3) Write a C program to emulate the UNIX Is —| command,

4) Write a C program that illustrates how to execute two commands concurrently with a
command pipe. Ex: - s -1| sort

5) Simulate the following CPLU scheduling alporithms:
{a) Round Robin (b) SIF (¢) FCFS (d) Priority

6) Multiprogramming-Memory management-lmplementation of fork (), wait (), exec()
and exit (), System calls

7) Simulate the following:

a)  Multiprogramming  with a  fixed number of tasks  (MFT)
by  Multiprogramming with a variable number oftasks (MVT)

8) Simulate Bankers Algorithm for Dead Lock Avoidance

49) Simulate Bankers Algorithm for Dead Lock Prevention.
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1) Simulate the following page replacement algorithms:
a) FIFO 1) LRU ¢) LFU
11) Simulate the tollowing File allocation strategies
(a) Sequenced (b) Indexed (c) Linked

12) Write a C program that illustrates two processes communicating using shared
memory

13) Write a C program to simulate producer and consumer problem usingsemaphores
|4) Write C program to create a thread using pthreads library and let it run its function.

| 5) Write a C program to illustrate concurrent execution of threads using pthreads library.
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Il Year — | Semester

SOFTWARE ENGINEERING LAB

Course Objectives:
The objective of this lab is to aequire the generic software development skill through various

stages of soltware life cycle and also to ensure the quality of software through software
development with various protocol based environment

Course Quicomes:

* By the end of this lab the student is able to elicit, analyze and specity software
requirements through a productive working relationship with various stakeholders of
the project

e prepare SRS document, design document, test cases and software configuration
management and risk management related document.

¢ develop function oriented and object oriented software design using tools like rational
rose.

e use modern engineering tools necessary for software project management,
estimations, time management and software reuse

s penerale test cases for solflware testing

1) Perform the following, for the following experiments:

L Do the Requirement Analysis and Prepare SRS
. Draw E-R diagrams. DFD. CFD and structured charts for the project,

1) Course Registration System

2) Students Marks Analyzing System
3} Online Ticket Reservation System
4) Stock Maintenance

5} Consider any application, using COCOMO model, estimate the effort.
6) Consider any application, Calculate effort using FP oriented estimation model.
7) Draw the UML Diagrams for the problem 1.2, 3, 4.

#) Design the test cases for e-Commerce application (Flipcart, Amazon)
9} Design the test cases for a Mobile Application (Consider any example from Appstore)

10} Design and Implement ATM system through UML Diagrams.
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UNIT I

Introduction to Maurkets, Theories of the Firm & Pricing Policies: Market Structures: Perfect
Competition, Monopoly, Monopolistic competition and Ohigopoly — Features — Price and Oulput
Determination — Managerial Theories of firm: Marris and Williamson's models — other Methods of
Pricing: Average cost pricing, Limit Pricing, Market Skimming Pricing, Internet Pricing: (IFlat 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 1V

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 YV

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-Meaning of
Capital Budgeting-Time value of money- Methods of appraising Project profitability: Traditional
Methods (pay back period, accounting rate of return) and modern methoeds(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.

Reference Books:

1) Varshney R.L. K.L Maheswari, Managerial Economics, 8. Chand & Company Lid.

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

3) NL.P Srinivasnand M. SakthivelMurugan, Accounting for Management, S. Chand & Company
Ltd.

4y MaheswanS N, Anlntroduction to Accountancy. Vikas Publishing House Pvt Lid

5) LM Pandey, Financial Management , Vikas Publishing House P'vi Lid

6) V. Maheswari, Managerial Economies, S. Chand & Company Ltd.
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L TP | C

IT Year— 11 Semester

DATABASE MANAGEMENT SYSTEMS LAB

Course Objectives:
This Course will enable students to

Populate and query a database using SQL DDL/DML Commands

Declare and enforce integrity constraints on a database

Writing Queries using advanced concepts of SOL

Programming PL/SQL including procedures, functions. cursors and triggers

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

o Lltilize SQL 1o execute queries for creating database and performing data
manipulation operations

e Examinc integrity constraints to build efficient databases
Apply Queries using Advanced Concepts of SQL
Build PL/SQL programs including stored procedures, functions, cursors and trigeers

List of Exercises:

I. Creation, altering and droping of tables and inserting rows into a table (use constraints
while creating 1ables) examples using SELECT command.

2. Queries (along with sub Queries) using ANY. ALL, IN, EXISTS, NOTEXISTS,
UNION, INTERSET, Constraints, Example:- Select the roll number and name of the
student who secured fourth rank in the class.

3. Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN), GROUP
BY, HAVING and Creation and dropping of Views.

4. Queries using Conversion functions (to_char, to_number and to_date), string
funetions (Concatenation, Ipad, rpad. ltrim, ririm, lower, upper, initcap, length, substr
and instr), date functions (Sysdate, next day, add months, last day, months _between,
least, greatest, trunc, round, to_char, to_date)

i.  Create a simple PL/SQL program which includes declaration section,
executable section and exception —Handling section (Ex. Student marks can be
selected from the table and printed for those who secured first class and an
¢xception can be raised if no records were found)

. Insert data into student table and use COMMIT. ROLLBACK and
SAVEPOINT in PL/SOQL block.

6. Develop a program that includes the features NESTED IF, CASE and CASE
expression, The program can be extended using the NULLIF and COALESCE
functions.

7. Program development using WHILE LOOPS, numeric FOR LOOPS, nested loops
using ERROR Handling, BUILT —IN Exceptions, USE defined Exceptions, RAISE-
APPLICATION ERROR.
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8. Programs development using creation of procedures, passing parameters IN and OUT
of PROCEDURES.

9. Program development using creation of stored functions, invoke functions in SQL
Statements and write complex functions.

10. Develop programs using features parameters in a CURSOR, FOR UPDATE
CURSOR. WHERE CURRENT of ¢lause and CURSOR variables,

11. Develop Programs using BEFORE and AFTER Triggers, Row and Statement
Triggers and INSTEAD OF Triggers

12. Create a table and perform the search operation on table using indexing and non-
mdexing technigues.

Text Books/Suggested Reading:
1) Oracle: The Complete Reference by Oracle Press
2} Nilesh Shah, "Database Systems Using Oracle™, PHI, 2007
3) Rick F Vander Lans, “Introduction to SQL”. Fourth Edition, Pearson Education, 2007
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L|T|P|C

II Year - 1l Semester

R PROGRAMMING LAB

COURSE OBJECTIVES:

* To learn statistical programming, computation, graphics, and modeling,
*  To learn Writing functions and usc R in an efficient way,
* To learn about basic types of statistical models

COURSE OUTCOMES:
At the end ofthis course, students will be able to:

+ Access online resources for R and import new function packages into the R
waorkspace

* lmport, review, manipulate and summarize data-sets in B

« Explore data-sets to create testable hypotheses and identify appropriate statistical tests

» Perform appropriate statistical tests using R

* Create and edit visualizations with R

1) Write a R program to take input from the user (name and age) and display the values.
Also print the version of R installation,

2}  Write a R program to get the details of the objects in memory.

3) Write a R program lo create a sequence of numbers from 20 to 530 and find the mean of
numbers from 20 to 60 and sum of numbers from 51 to 91.

4)  Write a R program Lo create a simple bar plot of five subjects marks,

5) Write a R program to get the unigue elements of a given string and unique numbers of
vector.

6) Write a R program to create three vectors ab,c with 3 integers, Combine the three
vectors to become a 3=3 matrix where each column represents a vector. Print the content
of the matrix.

7)  Write a R program to create a 5 x 4 matrix , 3 x 3 matnix with labels and fill the matrix
by rows and 2 = 2 matrix with labels and fill the matrix by columns.

8) Write a R program to combine three arrays so that the [irst row of the first array is
followed by the first row of the second array and then first row of the third array.

9)  Write a R program to create a two-dimensional 5x3 array of sequence of even integers
greater than 0.

10) Write a R program to create an array using four given columns. three given rows, and
two given tables and display the content of the array.

11) Write a R program to create an empty data frame.

12) Write a R program to create a data frame from four given vectors,

13) Write a R program o create a data frame using two given vectors and display the
duplicated elements and unigue rows of the said data frame.

14) Write a R program lo save the information of a data frame in a file and display the
information of the file,
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15) Write a R program to create a matrix from a list of given vectors.

16) Write a R program to concatenate two given matrices of same column but different rows.

17} Write a R program to find row and column index of maximum and minimum value ina
given matrix.

18) Write a R program to append value to a given empty vector.

19) Write a R program to multiply two vectors of integers type and length 3.

20) Write a R program to find Sum, Mean and Product of a Vector, ignore element like NA
or NalN.

21) Write a R program to list containing a vector, a matrix and a list and give names to the
elements in the list.

22) Write a R program to create a list containing a vector, a matrix and a list and give names
to the elements in the list. Access the first and second element of the list.

23) Write a R program to create a list containing a veetor, a matrix and a list and remove the
second element.

24) Write a R program to seleet second element of a given nested list.

25) Write a R program to merge two given lists into one list.

26) Write a R program to create a list named s containing sequence of 15 capital letters,
starting from ‘E".

27) Write a R program to assign new names "a", "b" and "¢" to the elements of a given hst.

28) Write a R program to find the levels of factorof a given vector,

29) Write a R program to create an ordered factor from data consisting of the names of
months.

30) Write a R program to concatenate two given factor in a single factor.
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L|T| P | C
11 Year - Il Semester

JAVA PROGRAMMING LAB

Course Objectives:
The aim of this lab is to

e Practice programming in the Java
» Gain knowledge of object-oriented paradigm in the Java programming language
e Learn use of Java in a variety of technologies and on different platforms

Course Qutcomes:
By the end of the course student will be able to write java program for

e Evaluate default value of all primitive data type, Operations, Expressions. Control-
[low, Strings

e Determine Class, Objects, Methods, Inheritance, Exception, Runtime Polymorphism,
User defined Exception handlmg mechanism

& lllustrating simple mheritance, multi-level  mhertance, Exception  handling
mechanism

e Construct Threads, Event Handling. implement packages, developing applets

Exercise - 1 (Basics)
a) Write a JAV A program to display default value ofall primitive data type of JAVA

b) Write a java program that display the roots of a quadratic equation ax’+bx=(. Calculate the
discriminate D and basing on value of D, describe the nature of root.

¢) Five Bikers Compete in a race such that they drive at a constant speed which may or may
not be the same as the other, To qualify the race. the speed of a racer must be more than the
average speed of all 5 racers. Take as input the speed of each racer and print back the speed
of qualifying racers.

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
¢) Write a JAVA program to sort for an element in a given list of elements using merge sort.

d) Write a JAVA program using StringBuffer to delete, remove character,

21
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Exercise - 3 (Class, Objects)

a) Write a JAVA program to implement class mechanism. Create a class, methods and invoke
them inside main method.

b) Write a JAVA program to implement constructor.

Exercise - 4 (Methods)
a) Write a JAVA program to implement constructor overloading.

b) Write a JAVA program implement method overloading.

Exercise - 5 (Inheritance)

a) Write a JAVA program to implement Single Inheritance

b) Write a JAVA program to implement multi level Inheritance

¢) Write a java program for abstract class to find areas of different shapes
Exercise - 6 (Inheritance - Continued)

a) Write a JAVA program give example for “super”™ keyword.

b) Write a JAVA program to implement Interface. What kind of Inheritance can be achieved?
Exercise - 7 (Exception)

a) Write a JAVA program that describes exception handling mechanism
b) Write a JAVA program [llustrating Multiple catch clauses

Exercise — 8 (Runtime Polymorphism}

a) Write a JAV A program that implements Runtime polymorphism

b) Write a Case study on run time polymorphism, mherttance that mmplements in above
problem

Exercise — 9 (User defined Exception)

a) Write a JAVA program for creation of [Hustrating throw

b) Write a JAVA program for creation of Nlustrating finally

c) Write a JAVA program for creation of Java Built-in Exceptions
d) d)Write a JAV A program for creation of User Defined Exception

Exercise — 10 (Threads)
a) Write a JAVA program that creates threads by extending Thread class .First thread display

"Good Morning “every | sec, the second thread displays “Hello “every 2 seconds and the
third display “Welcome™ every 3 seconds ,(Repeat the same by implementing Runnable)
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b} Write a program illustratmg isAlive and join ()

¢) Write a Program illustrating Daemon Threads.

Exercise - 11 (Threads continuity)

a) Write a JAVA program Producer Consumer Problem

b) Write a case study on thread Synchronization afier solving the above producer consumer
problem

Exercise — 12 (Packages)
a) Write a JAVA program illustrate class path
b) Write a case study on including in class path in your os environment of your package.

¢) Write a JAVA program that import and use the defined your package in the previous
Problem

Exercise - 13 (Applet)
a) Write a JAVA program to paint like paint brush in applet.

b) Write a JAVA program to display analog clock using Applet.
¢) Write a JAVA program to create different shapes and fill colors using Applet.
Exercise - 14 (Event Handling)

a) Write a JAVA program that display the x and y position of the cursor movement using
Mouse.

b) Write a JAVA program that identifies key-up key-down event user entering text in a
Applet.
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I Year -1 Semester

DATA WAREHOUSING AND DATA MINING LAB

Course Objectives: The main objective of the course 15 1o

Inculcate Coneeptual, Logical, and Physical design of Data Warehouses OLAD applications and
OLAP deployment

Design a data warehouse or data mart to present information needed by management in a form that
1s usable

Emphasize hands-on experience working with all real data sets,

Test real data sets using popular data mining tools such as WEKA, Python Libraries

Develop ability to design various algorithms based on data mining tools,

Course Outcomes: By the end of the course student will be able 10

Design a data mart or data warchouse for any organization

Extract knowledge using data mining techniques and enlist various algorithms vsed in information
analysis of Data Mining Techniques

Demonstrate the working of algorithms for data mming tasks such as association rule mining.
classification for realistic data

Implement and Analyze on knowledge flow application on data sets and Apply the suitable
visualization techniques to output analytical results

Software Requirements: WEKA Tool/Python/R-Tool/Rapid Tool/Oracle Data minmg

List of Experiments:
1, Creation of a Data Warehouse.

-

Build Data Warchouse/Data Mart (using open source tools like Pentaho Data Integration Tool,
Pentaho Business Analytics: or other data warehouse tools like Microsoft-SSIS, Informatica.
Business Objects,etc.,)

Design multi-dimensional data models namely Star, Snowflake and Fact Constellation schemas for
any one enterprise (ex. Banking, Insurance, Finance. Healthcare, manufacturing, Automobiles,
sales etc).

Write ETL scripts and implement using data warehouse tools.

Perform Yarious OLAP operations such slice, dice, roll up, drill up and pivot

2, Explnre machine learning tool “WEKA"

b s R o

X

Explore WEKA Data Mining/Machine Learning Toolkit,
Downloading and/or installation of WEKA data mining toolkit.
Understand the features of WEKA toolkit such as Explorer. Knowledge Flow interface,
Experimenter, command-line interface.
MNavigate the options available in the WEKA (ex. Select attributes panel, Preprocess panel, Classify
panel, Cluster panel, Associate panel and Visualize panel)
Study the arff file format Explore the available data sets in WEKA, Load a data set (ex. Weather
dataset, Iris dataset, etc.)
Load each dataset and observe the following:

I. List the attribute names and they types
2. Number of records in each datasel
3. ldentify the class attribute (if any)
4, Plot Histogram
5
6

J

. Determine the number of records for each class,
. Visualize the data in various dimensions
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3. Perform data preprocessing tasks and Demonstrate performing association rule mining on data sets

» Explore various options available in Weka for preprocessing data and apply Unsupervised filters
like Diseretization, Resample filter, ete. on each dataset

# Load weather. nominal, Iris. Glass datasets into Weka and run Apriori

Algorithm with different support and confidence values.

# Study the rules generated. Apply different discretization filters on numerical attributes and run the
Apriori association rule algorithm, Study the rules generated.

# Derive interesting insights and observe the effect of discretization in the rule generation process.

4, Demonstrate performing classification on data sets
# Load each dataset into Weka and run 1d3, J48 classification algorithm. Study the classifier output.
Compute entropy values, Kappa statistic.
# Extract if-then rules from the decision tree generated by the classifier, Observe the confusion
matrix.
# Load ecach dataset into Weka and perform Naive-bayes classification and k-Nearest Neighbour
classification. Interpret the results obtained.
Plot RoC Curves
» Compare classification results of ID3, J48. Naive-Bayes and k-NN classifiers for each dataset, and
deduce which classifier i1s performing best and poor for each dataset and justify.

.‘_r

5. Demonstrate performing clustering of data sets
# load each dataset into Weka and run simple k-means clustering algorithm with different values of
k (number of desired clusters).
» Study the clusters formed. Observe the sum of squared errors and centroids, and derive insights,
Explore other clustering techniques available in Weka.
» Explore visualization features of Weka to visualize the clusters. Derive interesting insights and
explain.

‘:‘

6. Demonstrate knowledge flow application on data sets
# Develop a knowledge flow layout for finding strong association rules by using Apriori. FP Growth
algorithms
» Set up the knowledge flow to load an ARFF (batch mode) and perform a cross validation using J438
algorithm
# Demonstrate plotting multiple ROC curves m the same plot window by using 48 and Random
forest tree
7. Demonsirate ZeroR technique on Iris dataset (by using necessary preprocessing technique(s)) and
share your observations
8. Write a java program lo preparc a simulated data set with unique instances.
9. Write a Python program to generate frequent item sets / association rules using Apriori algorithm
10, Write a program to calculate chi-square value using Python. Report your observation.
11, Write a program of Naive Bayesian classification using Python programming language.
12, Implement a Java program to perform Apriori algorithm
13, Write a program to cluster your choice of data using simple k-means algorithm using JDK
14, Write a program of cluster analysis using simple k-means algorithm Python programming language,
15. Write a program to compute/display dissimilarity matrix (for your own dataset containing at least four
mstances with two attributes) usimg Python
16, Visualize the datasets using matplotlib in python.(Histogram, Box plot, Bar chart, Pie chart etc.,)
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I Year -1 Semester

COMPUTER NETWORKS LAB

Course Objectives:

Learn basic concepts of computer networking and acquire practical notions of protocols with the emphasis
on TCP/IP. A lab provides a practical approach to Ethernet/Internet networking: networks are assembled,
and experiments are made to understand the layered architecture and how do some important protocols
work

Course Outcomes:
By the end of the course student will be able to
=  Know how reliable data communication is achieved through data link layer,
e Suggest appropriate routing algorithm for the network.
 Provide internet connection to the system and its installation.
e  Work on various network management tools

List of Experiments:

o

. Study of Network devices in detail and connect the computers in Local Area Network.
. Write a Program Lo implement the data link layer farming methods such as
i) Character stuffing 11) bit stuffing.
. Write a Program to implement data link layer farming method checksum.
Write a program for Hamming Code generation for error detection and correction.
Write a Program to implement on a data set of characters the three CRC polynomials — CRC 12, CRC
16 and CRC CCIP.
Write a Program to implement Sliding window protocol for Goback N.
Write a Program to implement Sliding window protocol for Selective repeat.
Write a Program to implement Stop and Wait Protocol.
9. Write a program for congestion control using leaky bucket algorithm
10. Write a Program to implement Dijkstra®s algorithm to compute the Shortest path through a graph.
11, Write a Program to implement Distance vector routing algorithm by obtaining routing table at each
node (Take an example subnet graph with weights indicating delay between nodes).
12. Write a Program to implement Broadcast tree by taking subnet of hosts.
13, Wireshark
1. Packet Capture Using Wire shark
il. Starting Wire shark
iii, Viewing Captured Traffic
iv. Analysis and Statistics & Filters,
14, How to run Nmap scan
15, Operating System Detection using Nmap
16, Do the following using NS2 Simulator
i. NS2 Simulator-Introduction
. Simulate to Find the Number of Packets Dropped
i, Simulate to Find the Number of Packets Dropped by TCP/UDP
iv. Simulate to Find the Number of Packets Dropped due to Congestion
v. Simulate to Compare Data Rate& Throughput,

)

L

oe =1 o
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Il Year - Il Semester

MACHINE LEARNING USING PYTHON LAB

LiT|[P]|C
0| 3

Course Objectives:
This course will enable students 1o learn and understand different Data sets in implementing the machine
learning algorithms.

Course Qutcomes (Cos): At the end of the course. student will be able to

e |mplement procedures for the machine learning algorithms

¢ Design and Develop Python programs for various Learning algorithms
Apply appropriate data sets to the Machine Learning algorithms
Develop Machine Learning algorithms to solve real world problems

Requirements: Develop the following program using Anaconda/ Jupiter/ Spider and evaluate ML
models.

Experiment-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.

Experiment-2:

For a given set of traiming data examples stored n 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.

Experiment-3:
Write a program to demonstrate the working of the decision tree based 1D3 algorithm. Use an appropriate
data set for building the decision tree and apply this knowledge to classifv a new sample.

Experiment-4:
Exerciscs to solve the real-world problems using the followmg machine learning methods: a) Lincar
Regression b) Logistic Regression ¢) Binary Classifier

Experiment-5: Develop a program for Bias. Vartance, Remove duplicates . Cross Validation
Experiment-6: Write a program to implement Categorical Encoding, One-hot Encoding

Experiment-T7:
Build an Artificial Neural Network by implementing the Back propagation algorithm and test the same

using appropriate data sets,

Experiment-8:
Write a program to implement k-Nearest Neighbor algorithm to classify the iris data set. Print both correct
and wrong predictions.

Experimeni-9: lmplement the non-parametric Locally Weighted Regression algorithm in order to fit data
pomts. Select appropriate data set for your experiment and draw graphs.
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Experiment-1(0:

Assuming a set of documents that need to be classified, use the naive Bayesian Classifier model to
perform this task. Built-in Java classes/APl can be used to write the program. Calculate the accuracy,
precision, and recall for your data set.

Experiment-11: Apply EM algorithm to cluster a Heart Disease Data Set. 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/ APl in the program.

Experiment-12: Exploratory Data Analysis for Classification using Pandas or Matplotlib,
Experiment-13:
Write a Python program to construct a Bavesian network considering medical data. Use this model to

demonstrate the diagnosis of heart patients using standard Heart Discase Data Set

Experiment-14:
Write a program to Implement Support Vector Machines and Principle Component Analysis

Experiment-15:
Write a program to Implement Principle Component Analysis
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Il Year - 11 Semester

\
|

COMPILER DESIGN LAB

Course Objectives:
To enlighten the student with knowledge base m compiler design and its applications

Course Outeomes: The end of the course student will be able to

Design simple lexical analyzers

Determine predictive parsing table for a CFG

Apply Lex and Yacc tools

Examine LR parser and generating SLR Parsing table
Relate Intermediate code generation for subset C language

List of Experiments:

L)

RS

S WD

0.

1.
12.
I3,
14,

Text

4

-

Write a C program to identity different types of Tokens in a given Program.

Write a Lex Program to implement a Lexical Analyzer using Lex tool.

Write a C program to Simulate Lexical Analyzer to validating a given input String.

Write a C program to implement the Brute force technique of Top down Parsing,

Write a C program to implement a Recursive Descent Parser,

Write € program to compute the First and Follow Sets for the given Grammar.

Write a C program for eliminating the left recursion and lefi factoring of a given grammar

Write a C program to check the validity of input string using Predictive Parser.

Write a C program for implementation of LR parsing algorithm to accept a given input string.

Write a C program for implementation of a Shift Reduce Parser using Stack Data Structure to accept
a given mput string of a given grammar.

Simulate the calculator using LEX and Y ACC tool.

Generate YACC specification for a few syntactic categorics.

Write a C program for generating the three address code of a given expression/statement.

Write a C program for implementation of a Code Generation Algorithm of a given
expression/statement,

Books & Reference Books :

Compilers: Principles, Techniques and Tools, Second Edition, Alfred V. Aho, Monica 5. Lam,
Ravi Sethi, Jeffry D. Ullman, Pearson Publishers, 2007,

John R Levine, Tony Mason, Doug Brown, "Lex and Yace", Orielly, 2nd Edition, 2009,
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‘ I Year - 1l Semester

CRYPTOGRAPHY NETWORK SECURITY LAB

Course Objectives:

* To learn basic understanding of cryptography, how it has evolved, and some key encryption
techniques used today.

¢ To understand and implement encryption and decryption using Ceaser Cipher, Substitution Cipher,
Hill Cipher,

Course Outcomes: At the end of the course, student will be able to
* Apply the knowledge of symmetric cryptography to implement encryption and decryption using
Ceaser Cipher, Substitution Cipher, Hill Cipher
e Demonstrate the different algorithms like DES, BlowFish, and Rijndacl, encrypt the text “Hello
world” using Blowfish Algorithm,
¢«  Analyze and implement public key algorithms like RSA, Diffie-Hellman Key Exchange
mechanism, the message digest of a text using the SHA-1 algorithm

List of Experiments:
l. Write a C program that contains a string (char pointer) with a valuc \Hello World', The program
should XOR cach character in this string with 0 and displays the result.
2, Wnite a C program that contains a string (char pointer) with a value ‘Hello World". The program
should AND or and XOR cach character in this string with 127 and display the result
3. Write a Java program to perform encryption and decryption using the following algorithms:
a) Ceaser Cipher
b) Substitution Cipher
¢) Hill Cipher

4. Write a Java program to implement the DES algorithm logic

5. Write a C/JAVA program to implement the BlowFish algorithm logic

6, Write a C/JAVA program to implement the Rijndacl algorithm logic.

7. Using Java Cryptography, encrypt the text “Hello world™ using BlowFish. Create your own key using
Java key tool.

8, Write a Java program to implement RSA Algorithm

9. lmplement the Diffie-Hellman Key Exchange mechanism using HTML and JavaScript. Consider the

end user as one of the parties (Alice) and the JavaScript application as other party (bob).
10, Calculate the message digest of a text using the SHA-| algorithm in JAVA,
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For UG — R20

B. Tech - COMPUTER SCIENCE AND ENGINEERING with Specialization

Common to
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Il Year - 1 SEMESTER

S. No Course Courses L | T| P | Credits
Code

1 BS Mathematics 111 [0 0
Cs Mathematical Foundations of Computer Science
cs Entmd_u-:tion to Artificial Intelligence and Machine
Learning

Cs Object Oriented Programming with Java
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s Database Management Systems

Introduction to Artificial Intelligence and Machine
Learning Lab

CS Object Oriented Programming with Java Lab

S Database Management Systems Lab 0

S0 Mobile App Development

MC Essence of Indian Traditional Knowledge
Total Credits 21.5
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Il Year — Il SEMESTER

Course
Code

BS Probability and Statistics
Cs Computer Organization

Cs Data Warehousing and Mining
ES Formal Languages and Automata Theory
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Courses
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HS Managerial Economics and Financial Accountancy
CS R Programming Lab
C5 Data Mining using Python Lab
ES Weh Application Development Lab
SO Natural Language Processing with Python

Total Credits 21.5
Introduction to Artificial Intelligence and
Machine Learning ®
$- Integrated Course
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11T B. Tech — 1 Semesier

S.No | Course Code Courses Hours per week | Credits

L T P C
I PC Compiler Design 3 0 0 3
2 PC Operating Systems 3 {0 0 3
3 PC Machine Learning 3 0 0 3

Open Elective-1
Open Open Electives offered by other
4 Elective/lob | departments/ 3 0 0 3
Oriented Optimization in Operations Research{Job

ariented course)

Professional Elective-1

|. Software Engineering

2, Computer Vision

3. Data Visualization

5 PE 4. DevOps

5. Machine Learning for

Engmeerimg and Science Applications

0 0 3

lad

(NPTEL)
(https://mptelac. in/courses/ 106106198)
6 PC Operating Systems & Compiler Design Lab | 0 0 3 1.5
7 PC Machine Learning Lab { 0 3 L5
Skill Oriented Course - 111
8 S0 Continuous Integration and 0 0 . 2
| Continuous Delivery using DevOps
9 MC Employability Skills-] 21 0 0 0
Summer Internship 2 Months
10 PR (Mandatory) after second yvear(to be 0| © 0 (o]
evaluated during V semester
Total credits 21.5
1 ) Minor | Machine Learning® | 3] 0 | 2 4

$- Integrated Course
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111 B. Tech = 11 Semester

S.No | Course Code Courses Hours per week Credits
L T P C
| PC Computer Networks 3 0 0 3
2 pPC Deep Learning 3 0 0 3
3 PC Design and Analysis of Algorithms 3 i 0 3

Professional Elective-11

I, Software Project Management
4 PE 2. Distributed Systems 3 0 0 3
3, Internet of Things

4, Network Programming

Open Elective-11
Open Open Electives offered by other

5 Elective/Job | departments/ 3 0 0 3
Oriented MEAN Stack Development (Job
Oriented Course)
| B PC Computer Networks Lab 0 () 3 1.5
7 | PC_ | Algorithms for Efficient CodingLab_| 0 | 0 | 3 | 15 |
. 8 PC Deep Learning with Tensorflow 0 0 3 125
Skill Oriented Course - IV
MEAN Stack Technologies-Module 1-
9 S0 HTML 5, JavaScript, Node.js, 0 0 4 2
Express.js and TypeScipt  OR
Big Data : Apache Spark
L MC Employability skills-11 2 0 0 0
Total credits 21.5
Industrial/Research Internship(Mandatory) 2 Months during summer vacation
L1 | Minor | Deep Learning® 3 % 0 2 4

|. Minor courses through SWAYAM Lol o [ o 2
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IV B. Tech =1 Semester (Tentative)

S.No | Course Code | Course Title Hours per week Credits
LT | P C

Professional Elective-111

1.Reinforcement Learning

2.Soft Computing

3. Cryptography and Network Security

4. Block Chain Technologies

5. Speech Processing

Professional Elective-1V

|. Robotic Process Automation

2. Cloud Computing

3. Big Data Analytics

4. NOSQL Databases

5. Video Analytics

Professional Elective-V

1. Social Network Analysis

2. Recommender Systems

3. Al Chatbots

4. Object Oriented Analysis and Design

5. Semantic Web

Open Elective-111

Open Elective | Open Electives offered by other

fob Ornented | departments/API and Microservices (Job

Oriented Course)

Open Elective-1V

Open Elective | Open Electives offered by other 3

fJob Oriented | departments/Seeure Coding Techniques

(Job Oriented Course)

Universal Human Values 2: Understanding

Harmony

1.Machine Learning with Go (Infosys

Spring Board) OR

2. MEAN Stack Technologies-Module 11-

Angular JS and MongoDB

Industrial/Research Internship 2 months

8 PR (Mandatory) after third year (to be 0 0 0 3

evaluated during V11 semester B
Total credits 23

| 9 | Minor | Reinforcement Learning 4 o] o | 4

| Minor courses through SWAYAM | 0 0 | 0 | 2

(A8

PE

3 PE

6 Hs




R-20 Syliabus for CSE-AT&ML, INTUK w. e £ 2020 - 21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CSE - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

IV B. Tech —I1 Semester
S.No | Course Code Course Title Hours per week Credits
L T P C
| Project Major Project Work, Seminar, Internship - |- - 12
Total credits 12

SUGGESTED COURSES MINOR ENGINEERING IN B.TECH.CSE- Al
Eligibility for Minor in CSE-AI: -
Note:

1. TWO, NPTEL courses of EIGHT week duration covering a total of 4 credits (offered by CSE
Department only). Student ean register at any time after the completion of IT B.Tech. 1 Sem.

S.No. | Subject Title Credits
1 | Introduction to Artificial Intelligence and Machine Learning 4
2 | Machine Learnihg 4
3 | Deep Learning B
4 | Reinforeement Learning 4

MOOCS Courses **

I. Introduction to Soft Computing(NPTEL)
(https://nptel.ac.in/courses/ 106105173)

2. Digital Speech Processing (NPTEL)
(https:/nptel.ac.in/courses/1 1 7105145)

5
= 3. Cloud Computing (NPTEL) #
{ hitps://nptelac.in/courses/ 1 06105167)
4. Practical Machine Learning with Tensorflow (NPTEL)
(https://nptel.ac. in/courses/ 10610621 3)
I _ Total 20

**Choose 02 MOOCS courses @ 2credits each from SWAYAM/NPTEL
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11)In algebraic expressions, the symbol for multiplication is often left out, as in Ix+4y or
3(x+5). Computers prefer those expressions to include the multiplication symbol. like
F*x+4%y or 3%(x+5), Write a program that asks the user for an algebraic expression and
then inserts multiplication symbols where appropriate.

12) Write a program that generates a list of 20 random numbers between 1 and 100,

{a) Print the list,

{b) Print the average of the elements i the list.

{c) Print the largest and smallest values in the list.

(d) Print the second largest and sccond smallest entries in the list
(e) Print how many even numbers are in the list.

13) Write a program that asks the user for an integer and creates a list that consists of the
factors of that integer,

14) Write a program that generates 100 random integers that are either 0 or 1, Then find the
longest run of zeros, the largest number of zeros in a row. For instance, the longest run of
zeros in [ 1,0,1,1,0,0,0,0,1,0,0] is 4.

15) Write a program that removes any repeated items from a list so that each item appears at
most once. For instance. the list [1,1,2,3.4,3.0,0] would become [1,2.3,4,0].

16) Write a program that asks the user to enter a length in feet, The program should then give
the user the option to convert from feet into inches. yards, miles, millimeters, centimeters,
meters, or kilometers. Say if the user enters a 1, then the program converts to inches, if
they enter a 2, then the program converts to yards, etc. While this can be done with if
statements,it is much shorter with hists and it 15 also easier to add new conversions if you
use lists.

17) Write a function called suwm digitsthat is given an integer num and returns the sum of the
digits of num.

18) Write a function called first_diffthat i1s given two strings and returns the first location in
which the strings differ. If the strings are wdentical, it should return -1,

19) Write a function called number_of factorsthat takes an integer and returns how many
tactors the number has.

20) Write a function called is_sortedthat is given a list and returns True if the list 15 sorted and
False otherwise.

21) Write a function called root that is given a number x and an integer n and returns x'™. In
the function definition, set the default value of n to 2.

22) Write a function called primes that is given a number n and retumns a list of the first n
primes. Let the default value of n be 100,

23) Write a function called merge that takes two already sorted lists of possibly different
lengths, and merges them into a single sorted hist.

(a) Do this using the sort method. (b) Do this without using the sort method.

24) Write a program that asks the user for a word and finds all the smaller words that can be
made from the letters of that word. The number of occurrences of a letter in a smaller
waord can’t exceed the number of occurrences of the letter in the user’s word.

25) Write a program that reads a file consisting of email addresses, each on its own line. Your
program should print out a string consisting of those email addresses separated by
semicolons.

26) Write a program that reads a list of temperatures from a file called remps.ixr. converts
those temperatures to Fahrenheit, and writes the results to a file called fiemps.txt.
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IT Year—1 Semester | L r:; |

L0 |
INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND
MACHINE LEARNING LAB

Lt

Course Objectives:
e To provide a strong foundation of fundamental concepts in Artificial Intelligence.
e To provide a basic exposition to the goals and methods of Artificial Intelligence.
e To apply the technigues m applications which involve perception, reasoning and learning.

Course OQuteomes:

Upon successful completion of the course, the student will be able to:
o Apply the basic principles of AT in problem solving using LISP/PROLOG
e Implement different algorithms using LISP/PROLOG
o  Develop an Expert Svstem using JESS/PROLOG

List of Experiments (Artificial Intelligence)

Implementation of DFS for water jug problem using LISP/PROLOG
Implementation of BFS for tic-tac-toe problem using LISP/PROLOG/ Java
Implementation of TSP using heuristic approach using Java/LISP/Prolog
Implementation of Simulated Annealing Algorithm using LISP/PROLOG
Implementation of Hill-climbing to solve 8- Puzzle Problem
Implementation of Monkey Banana Problem using LISP/PROLOG

R

List of Experiments (Machine Learning)
Python Libraries required: Sklearn
Note: Standard datasets can be downloaded from UCI Machine Learning Repository
(https://archive.ics.ucieduw'ml/datasets.php)

I. Implement and demonstrate FIND-S algorithm for finding the most specific hvpothesis based on a

given set of training data samples. Read the traming data from a .esv file.

For a given set of training data examples stored mn a .esv file, implement and demonstrate the

candidate elimination algorithm to output a description of the set of all hypotheses consistent with

the tramming examples.

3. Wnite a program to demonstrate the working of the decision tree classifier, Use appropriate dataset
for building the decision tree and apply this knowledge to classify a new sample.

4. Write a program to demonstrate the working of Decision tree regressor. Use appropriate dataset for
decision tree regressor.

5. Write a program to demonstrate the working of Random Forest classifier. Use appropriate dataset for
Random Forest Classifier.

6. Write a program to demonstrate the working of Logistic Regression classifier. Use appropriate
dataset for Logistic Regression.

b
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OBJECT ORIENTED PROGRAMMING WITH JAVA LAB

Course Objectives:

The aim of this lab is to
» Practice programming in the Java
e (Gain knowledge of object-oriented paradigm in the Java programming language
s Learnuse of Java in a variety of technologies and on different platforms

Course Outcomes:
By the end of the course student will be able to write java program for
o Evaluate default value of all primitive data type, Operations, Expressions, Control-flow, Strings
o Determine Class, Objects, Methods, Inheritance, Exception, Runtime Polymorphism, User defined
Exception handling mechanism
IMustrating simple inheritance, multi-level inheritance, Exception handling mechanism
Construct Threads, Event Handling. implement packages, developing applets

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 ax™+bx=0. Calculate the discriminate
D and basing on value of D, describe the nature of root.

¢) Five Bikers Compete in a race such that they drive at a constant speed which may or may not be the same
as the other. To qualify the race, the speed of a racer must be more than the average speed of all 5 racers,
Take as input the speed of each racer and print back the speed of qualifying racers.

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 clement in a given list of elements using bubble sort

¢) 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)

a) Write a JAVA program Lo implement class mechanism. Creale a class, methods and invoke them inside
main method.

b) Write a JAVA program to implement constructor.

Exercise - 4 (Methods)
a) Write a JAVA program to implement constructor overloading.
b) Write a JAVA program implement method overloading.

Exercise - 5 (Inheritance)

a) Write a JAVA program to implement Single Inheritance

b) Write a JAVA program to implement mult level Inheritance

¢) Write a java program for abstract class to find areas of different shapes
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Exercise - 6 (Inheritance - Continued)
a) Write a JAVA program give example for “super” keyword.
b) Write a JAVA program to implement Interface. What kind of Inheritance can be achieved?

Exercise - 7 (Exception)
a) Write a JAVA program that describes exception handling mechanism
b) Write a JAVA program [lustrating Multiple catch clauses

Exercise — 8 (Runtime Polymorphism)
a) Write a JAVA program that implements Runtime polymorphism
b) Write a Case study on run time polymorphism, inheritance that implements in above problem

Exercise — 9 (User defined Exception)

a) Write a JAV A program for creation of Illustrating throw

b} Write a JAVA program for creation of THlustrating finally

¢) Write a JAVA program [or creation of Java Built-in Exceptions
d) d)Write a JAVA program for creation of User Defined Exception

Exercise — 10 (Threads)

a) Write a JAVA program that creates threads by extending Thread class .First thread display *“Good
Morning “every | 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 isAlive and join ()

¢) Write a Program illustrating Daemon Threads.

Exercise - 11 { Threads continuity)
a) Write a JAVA program Producer Consumer Problem
b} Write a case study on thread Synchronization after solving the above producer consumer problem

Exercise — 12 (Packages)

a) Write a JAV A program illustrate class path

b) Write a case study on including in ¢lass path in your os environment of your package.

¢) Write a JAVA program that import and use the defined vour package in the previous Problem

Exercise - 13 (Applet)

a) Write a JAVA program to paint like paint brush in applet.

b) Write a JAVA program to display analog clock using Applet.

¢) Write a JAVA program to create different shapes and fill colors using Applet.

Exercise - 14 (Event Handling)
a) Write a JAVA program that display the x and y position ot 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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DATABASE MANAGEMENT SYSTEMS LAB

Course Objectives:
This Course will enable students to

Populate and query a database using SQL DDL/DML Commands
Declare and enforce integrity constraints on a database

Writing Queries using advanced concepts of SQL
Programming PL/SQL including procedures, functions, cursors and triggers

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

Utilize SQL to execule queries [or creating database and performing data manipulation operations
Examine integrity constraints to build efficient databases

Apply Queries using Advanced Concepts of S0L

Build PL/SOL programs meluding stored procedures, functions, cursors and triggers

List of Exercises:

2

6.

Creation, altering and droping of tubles and inserting rows into a table (use constraints while creating
tables) examples using SELECT command.

. Queries (along with sub Queries) using ANY. ALL, IN, EXISTS. NOTEXISTS,

UNION, INTERSET. Constraints, Example:- Select the roll number and name of the student who
secured fourth rank in the class.

Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN), GROUP BY., HAVING
and Creation and dropping of Views.

Queries  using  Conversion  functions  (to_char, to number and to date). string
functions (Concatenation, Ipad, rpad. ltrim, rtrim, lower, upper, initcap, length, substr and instr),
date functions (Sysdate, next day, add months, last day. months between, least. greatest,
trunc, round, to _char, to_date)

. Create a simple PL/SQL program which includes declaration section. executable section and
exception —Handling section (Ex. Student marks can be selected from the table and printed
for those who secured first class and an exception can be raised if no records were found)

1, Insert data into student table and wse COMMIT. ROLLBACK and SAVEPOINT in
PL/SQL block.

Develop a program that includes the features NESTED IF, CASE and CASE expression.
The program can be extended using the NULLIF and COALESCE functions,

Program development using WHILE LOOPS, numeric FOR LOOPS, nested loops using ERROR
Handling, BUILT —IN Exceptions, USE defined Exceptions, RAISE- APPLICATION ERROER.
Programs development using creation of procedures, passing parameters IN and OUT
of PROCEDURES.

Program development using creation of stored functions, invoke functions in SQL Statements and
write complex functions.
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10. Develop programs using features parameters in a CURSOR, FOR UPDATE CURSOR, WIIERE
CURRENT of clause and CURSOR variables.

1. Develop Programs using BEFORE and AFTER  Triggers, Row and Statement Triggers
and INSTEAD OF Triggers

12. Create a table and perform the search operation on table using indexing and non-indexing
technigques.

Text Books/Suggested Reading:
1) Oracle: The Complete Reference by Oracle Press
2) Nilesh Shah, "Database Systems Usimg Oracle”, PHI, 2007
3) Rick F Vander Lans, “Introduction to SQL”, Fourth Edition, Pearson Education, 2007
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R PROGRAMMING LAB

Course Objective: In this course student will learn about the fundamentals of R programming, standard R
libraries. solid understanding of R functions,write programs using the R and gain skills in R programming
Language. get acquaintances with Arrays. Files, Strings, Packages. and distributions using R,

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

S 1

Implement basic concepts of R programming, and its different module that includes conditional.
looping, lists, Strings, Functions, Frames, Arrays, and File programming.

Implement the concepts of R Script to extract the data from data frames and file operations,
Implement the various statistical techniques using R.

Extend the functionality of R by using add-on packages

Use R Graphics and Tables to visualize results of various statistical operations on data

Lab Experiments:

Week 1:

Installing R and KStudio
Basic functionality of R, variable, data types in R

Week 2:

a) Implement R seript to show the usage of various operators available in R language,
b) Implement R script to read person’s age from keyboard and display whether he is
eligiblefor voting ornot.

c¢) Implement R script to find biggest number between two numbers.

d} Implement R script to check the given year is leap year ormot.

Week 3:

a) Implement R Script to create a list,
b) Implement R Script to access elements in the list.
¢) Implement R Seript to merge two or more lists. Implement R Script to perform matrix operation

Week 4:

Implement R script to perform following operations:

a) various operations on vectors

b) Finding the sum and average of given numbers using arrays.
¢) To display elements of list in reverse order.

d) Finding the minimum and maximum clements in the array.

Week 5:

a) Implement R Script to perform various operations on matrices
b) Implement R Script to extract the data from dataframes.

c) Write R script to display file contents.

d) Write R seript to copy [ile contents from one file to another
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Week 6:
a)Write an R script to find basic descriptive statistics using summary. str, quartile function on
mtcars& cars datasets.
b) Write an R script to find subset of dataset by using subset (). aggregate () functions on iris dataset

Week 7:
a)Reading different types of data sets (.ixt, .csv) from Web or disk and writing in file n specific disk
location,
b) Reading Excel data sheet in R.
¢)Reading XML dataset m R

Week 8:
a) Implement R Script to create a Pie chart, Bar Chart, scatter plot and Histogram ( Introduction to
ggplot2 graphics)
b} Implement R Script to perform mean, median, mode, range, summary, variance, standard
deviation operations,

Week 9:
a) Implement R Script to perform Normal, Binomial distributions.
b) Implement R Seript to perform correlation, Linear and multiple regression.

Week 10:
Introduction to Non-Tabular Data Types: Time series. spatial data, Network data.
Data Transformations: Converting Numeric Variables into Factors, Date Operations,
String Parsing, Geocoding

Week 11:
Introduction Dirty data problems: Missing values, data manipulation, duplicates, forms of data dates,

outliers, spelling

Week 12:
Data sources: SQLite examples for relational databases, Loading SPSS and SAS files, Reading from
Google Spreadsheets, AP and web scraping examples

References:

R Cookbook Paperback — 2011 by Teetor Paul O Reilly Publications

Beginning R: The Statistical Programming Language by Dr, Mark Gardener, Wiley Publications

R Programming For Dummies by JorisMeysAndrie de Vries, Wiley Publications

Hands-On Programming with B by Grolemund, O Reilly Publications

Statistical Programming in R by KG Srinivas G.M. Siddesh, ChetanShetty&Sowmya B.J, - 2017

edition

R Fundamentals and Programming Techniques, ThomasLumely.

R for Everyone Advanced Analytics and Graphics. Jared P. Lander- Addison Wesley Series

The Art of R Programming, Norman Matloff. Cengage Learning

9. Maria Dolores Ugarte, Ana F.Militino, AlanT . Arnholt—Probability and Statistics with R, 2nd
Edition, CRC Press,2016.

el Sl
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10. R-programming for Data science, Roger D.Peng.
I 1. An Introduction to statistical learning-with applications in R, Trevor Hastie and Rob Tibshirani.

Web Links:
|. URL: https://cran.r-project.org/doc/manuals/t-release/R-intro.pdf ( Online Resources)
2. http://nptel.ac.in/courses/ 106 104 135/48
3. http://nptel.ac.in/courses/| 10106064/

SOFTWARE requirements:
1. The R statistical software program. Available from: https://'www.r-project.org/
2. RStudio an Integrated Development Environment (IDE) for R. Available from:
https://‘www.rstudio.com/
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DATA MINING USING PYTHON LAB

Course Objectives:
e Practical exposure on implementation of well-known data mining algorithms
e [carning performance evaluation of data mining algorithms in a supervised and an  unsupervised
setting.

Course Outcomes:
Upon successtul completion of the course, the student will be able to:
e Apply preprocessing techniques on real world datasets
e Apply apriori algorithm to generate frequent itemsets,
e Apply Classification and clustering algorithms on different datasets.

Note: Use python library scikit-learm wherever necessary

1. Demonstrate the following data preprocessing tasks using python libraries.
a) Loading the dataset
b) Identifying the dependent and independent variables
¢) Dealing with missing data

12

Demonstrate the following data preprocessing tasks using python libraries,
a) Dealing with categorical data

b) Scaling the features

¢) Splitting dataset into Training and Testing Sets

3. Demonstrate the followimng Similarity and Dissimilarity Measures using python
a) Pearson’s Correlation
b) Cosine Similarity
¢) Jaccard Similarity
d) Euclidean Distance
e} Manhattan Distance

Build a model using hnear regression algorithm on any dataset.

Build a classification model using Decision Tree algorithm on iris dataset

Apply Naive Bayes Classification algorithm on any dataset

Generate frequent itemsets using Apriori Algorithm in python and also generate association rules for
any market basket data.

8. Apply K- Means clustering algorithm on any dataset.

9. Apply Hierarchical Clustering algorithm on any dataset,

10. Apply DBSCAN clustering algorithm on any dataset.

el ol ol o
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Web Resources:
https:/fanalyticsindiamag.com/data-pre-processing-in-python/
htips:/towardsdatascience.com/decision-tree-in-python-bd33ae5 7 HY3

hitps://towardsdatascience.comy'caleu late-similarity-the-most-relevani-metrics-in-g-nutshell-Ya4 3564533 ¢
https:/iwww sprineboard . com/blow/ data-mining-python-tutorial/

https/‘medivm.com/analvtics-vidhva/association-analysis-m-python-2b95 540 | sie

hittps:fwwow datacamp. com/community/tulorals/naivie-bay es-scikit=learm
hitps:/fwww.analyticsvidhva.comiblog/201 9/05/ beginners-guide-lierarchical-clustering,
htips://towardsdatascience.com/dbscan-algorithm-complete- puide-and-application-with-python-scikit-learn-
d690cbaedcsd

R
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WEB APPLICATION DEVELOPMENT LAB

Course Objectives:

To develop the skill m Creating dynamic web pages with serviets

To provide knowledge in connecting java programs with database using JDBC.
To develop the skill in server side programming using ISP, node.js, React.js
To provide knowledge about MERN stack

Testing the application on an Application Server.

Debugeing Web applications locally and remotely

Course Quitcomes:

By the end of the course, the student will be able (o
Develop Single Page Applications
Develop NodeldS & ReactlS Reusable Service
Store the data in MySQL
Gel acquainted with the latest web application development trends in the I'T industry

List of Experiments:
Authentication using Java Serviet
Authentication using JSP
Connect MySOL database using ISP
Design and development of Onlime Book Shop using ISP/Node.js & React.js
Design and development of Online Examination using JSP/Node.js & React.js
Design and development of online tickel reservation system using JSP/Node js & React js
Design and development ol online library using JSP/Node.js & React,js
Design and development of online banking using JISP/Node.js & React.)s
Design and development of online job portal using JSP/Node.js & React.js

0. Design and development of Online Auction using JSP/Node.js & React.js

Naote: Students are encouraged to propose innovative ideas i the field of E-commerce as projects.

References

1. Jason Hunter, William Crawford . Java Servlet Programming, Second Edition, ,O'Reilly Media
2. Hans Bergsten, Java Server Pages. O'Reilly

3. hup:/www.oracle.com/technetwork/java/index-jsp-135475. himl

4. http/www.oracle.comtechnetwork/java/javace!/jsp/index. htmil




R-20 Syllubus for CSE-ALLML, INTUK w. e, 2020 - 21

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA — 533 003, Andhra Pradesh, India

DEPARTMENT OF CSE - ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

LI T| P | C
0| 0| 3 | L5
OPERATING SYSTEMS & COMPILER DESIGN LAB

I B Tech 1 Sem

Course Objectives:
The man objective of this course is to implement operating systems and compiler design concept

Course Outcomes:
By the end of the course, student will be able to
e Implement various scheduling, page replacement algorithins and algorithms related to deadlocks
Design programs for shared memory management and semaphores
Determine predictive parsing table for a CFG
Apply Lex and Yace tools
Examine LR parser and generating SLE Parsing table

List of Experiments:

1. Simulate the following CPU  scheduling  algorithms:
a, Round Robin (b} 5JF (¢} FCFS (d) Priority
2. Simulate the following:
a) Multiprogramming with a fixed number of tasks (MFT)
b) Multiprogramming with a variable number of tasks (MVT)
3. Simulate the following page replacement algorithms;
a) FIFO b) LRU ¢) LFU
Write a C program that illustrates two processes communicating using shared memory
Write a C program to simulate producer and consumer problem using semaphores
Simulate Bankers Algorithm for Dead Lock Avoidance
Simulate Bankers Algorithm for Dead Lock Prevention.
Write a C program to identify different types of Tokens in a given Program,
9. Write a Lex Program to implement a Lexical Analyzer using Lex tool.
10. Write a C program to Simulate Lexical Analvzer to validating a given input String.
11. Write a C program to implement the Brute force technique of Top down Parsing.
12, Write a C program to implement a Recursive Descent Parser.
13. Write C program to compute the First and Follow Sets for the given Grammar.
14, Write a C program for eliminating the lefi recursion and left factoring of a given grammar
I5. Write a C program to check the validity of mput string usimg Predictive Parser.
16. Write a C program for implementation of LR parsing algorithm to accept a given input string.
17. Write a C program [or implementation of a Shifi Reduce Parser using Stack Data Structure to accept
a given input string of a given grammar
18, Simulate the calewlator using LEX and Y ACC twol.

Po T B IA
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MACHINE LEARNING LAB

Course Objectives:
This course will enable students to learn and understand different Data sets in implementing the machine
learning algorithms.

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

e Implement procedures for the machine learning algorithins

e Design and Develop Python programs for various Learning algorithms
e Apply appropriate data sets to the Machine Learning algorithms

s Develop Machine Learning algorithms to solve real world problems

Requirements: Develop the following program uwsing Anaconda/ Jupiter/ Spider and evaluate ML
maodels.

Experiment-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.

Experiment-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.

Experiment-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.

Experiment-4:
Exercises to solve the real-world problems using the following machine learning methods: a) Linear
Regression b) Logistic Regression ¢) Binary Classifier

Experiment-5: Develop a program for Bias, Variance, Remove duplicates , Cross Validation
Experiment-6: Write a program to implement Categorical Encoding. One-hot Encoding

Experiment-7:
Build an Artificial Neural Network by implementing the Back propagation algorithm and test the same
using appropriate data sets.

Experiment-8:
Write a program to implement k-Nearest Neighbor algorithm to classify the iris data set. Print both correct
and wrong predictions,

Experiment-9: Implement the non-parametric Locally Weighted Regression algorithm in order to fit data
poimts. Select appropriate data set for your experiment and draw graphs.
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COMPUTER NETWORKS LAB

Course Objectives:

Learn basic concepts of computer networking and acquire practical notions of protocols with the emphasis
on TCP/AP. A lab provides a practical approach to Ethernet/Internet networking: networks are assembled,
and experiments are made to understand the layvered architecture and how do some important protocols work

Course Outcomes:
By the end of the course student will be able to
= Know how reliable data communication is achieved through data link layer,
e Suggest appropriate routing algorithm for the network.
e Provide internet connection to the system and its instaliation.
»  Work on various network management tools

List of Experiments:

1. Study of Network devices in detail and connect the computers in Local Area Network,
2. Write a Program to implement the data link layer farming methods such as
1) Character stuffing ii) bit stuffing.
. Write a Program to implement data link layer farming method checksum.
- Write a program for Hamming Code generation for error detection and correction,
. Write a Program to implement on a data sel of characters the three CRC polynomials — CRC 12, CRC 16
and CRC CCIP.
. Write a Program to implement Sliding window protocol for Goback N.
. Write a Program to implement Sliding window protocol for Selective repeat.
. Write a Program to implement Stop and Wait Protocol.
9. Write a program for congestion control using leaky bucket algorithm
10. Write a Program to implement Dijkstra‘s algorithm to compute the Shortest path through a graph.
I1. Write a Program to implement Distance vector routing algorithm by obtaining routing table at each node
(Take an example subnet graph with weights indicating delay between nodes),
12, Write a Program to implement Broadcast tree by taking subnet of hosts.
13. Wireshark
i. Packet Capture Using Wire shark
i Starting Wire shark
i1, Viewing Captured Trallic
v. Analysis and Statistics & Filters:
4. How to run Nmap scan
15, Operating System Detection using Nmap
16. Do the following using NS2 Simulator
1. N52 Simulator-Introduction
ii. Simulate to Find the Number of Packets Dropped
1. Simulate to Find the Number of Packets Dropped by TCP/UDP
iv. Simulate to Find the Number of Packets Dropped due to Congestion
v. Sunulate to Compare Data Rate& Throughput.

L s L
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ALGORITHMS FOR EFFICIENT CODING LAB

Course Objective:

To develop efficient coding for the algorithms with various inputs and algorithms

Course Outcomes:
By completing the course the students will be able to:

Analyze the program execution time

List of Experiments:

B =

b.

7

8.

9.

Develop a program and measure the running time for Binary Search with Divide and Conguer
Develop a program and measure the running time for Merge Sort with Divide and Conguer

Develop a program and measure the running time for Quick Sort with Divide and Conquer

Develop a program and measure the running time for estimating minimum-cost spanning Trees with
Greedy Method

Develop a program and measure the running time for estimating Single Source Shortest Paths with
Greedy Method

Develop a program and measure the running time for optimal Binary search trees with Dynamic
Programming

Develop a program and measure the running time for identifying solution for traveling salesperson
problem with Dynamic Programming

Develop a program and measure the running time for identifying solution for 8-Queens problem with
Backtracking

Develop a program and measure the running time for Graph Coloring with Backiracking

10. Develop a program and measure the running time to generate solution of Hamiltonian Cycle problem

with Backtracking

11, Develop a program and measure the running time running time to generate solution of Knapsack

problem with Backtracking
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DEEP LEARNING WITH TENSORFLOW

Course Outcomes:
On completion of this course. the student will be able to

& Implement deep neural networks Lo solve real world problems
» (hoose appropriate pre-trained model to solve real time problem
o Interpret the results of two different deep learning models

Software Packages required:

o Keras
e Tensorflow
o PyTorch

List of Experiments:

Implement multilayer perceptron algorithm for MNIST Hand written Digit Classification.

Design a neural network for classifying movie reviews (Binary Classification) using IMDB dataset.
Design a neural Network for classifying news wires (Multi class classification) using Reuters
dataset.

Design a neural network for predicting house prices using Boston Housing Price dataset.

Build a Convolution Neural Network for MNIST Hand written Digit Classification.

Build a Convolution Neural Network for simple image (dogs and Cats) Classification

Use a pre-trained convolution neural network (VGG 16) for image classification.

Implement one hot encoding of words or characters.

Implement word embeddings for IMDB dataset.

10. Implement a Recurrent Neural Network for IMDB movie review classification problem.
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Text Books:
1. Reza Zadeh and BharathRamsundar, “Tensorflow for Deep Learning”, O'Reilly publishers, 2018

References:
1. https://github.com/fchollet/decp-learning-with-python-notebooks




