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I Year I Semester 

S.No
. 

Course 
Code 

Course Name L T P Credits 

1.  R23BS01 
Linear Algebra & Calculus 

3 0 0 3 

2.  R23BS03 Engineering Physics 3 0 0 3 

3.  R23HS01 Communicative English 2 0 0 2 

4.  R23ES01 Basic Civil & Mechanical Engineering 3 0 0 3 

5.  R23ES07 Introduction to Programming 3 0 0 3 

6.  R23HS01 Communicative English Lab 0 0 2 1 

7.  R23BS03 Engineering Physics Lab 0 0 2 1 

8.  R23ES02 Engineering Workshop 0 0 3 1.5 

9.  R23ES06 IT Workshop 0 0 2 1 

10.  R23ES07 Computer Programming Lab 0 0 3 1.5 

11.  R23MC01 Health and Wellness, Yoga and Sports 0 0 1 0.5 

  Total    20.5 

 

I Year II Semester 

S.No
. 

Course 
Code 

Course Name L T P Credits 

1. 
R23BS02 

Differential Equations and Vector calculus 
3 0 0 3 

2. R23BS05 Chemistry 3 0 0 3 

3. R23ES03 Engineering Graphics 1 0 4 3 

4. R23ES04 Basic Electrical &Electronics Engineering 3 0 0 3 

5. R23PC04 Data Structures 3 0 0 3 

6. R23BS05 Chemistry Lab 0 0 2 1 

7. R23ES05 Electrical &Electronics Engineering workshop 0 0 3 1.5 

8. R23PC04 Data Structures Lab 0 0 3 1.5 

9. R23MC02 NSS/NCC/Scouts &Guides/Community Service 0 0 1 0.5 

  Total    19.5 
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I Year-II Semester 
 

 

DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS 
(Common to All Branches of Engineering) 

 

Course Objectives: 

 To enlighten the learners in the concept of differential equations and multivariable calculus. 

 To furnish the learners with basic concepts and techniques at plus two level to lead them in to 

advanced level by handling various real-world applications. 

 

Course Outcomes: 

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

 solve the differential equations related to various engineering fields. 

 model engineering problems as  higher order differential equations and solve analytically.          

 identify solution methods for partial differential equations that model physical processes. 

 interpret the physical meaning of different operators such as gradient, curl and divergence. 

 estimate the work done against a field, circulation and flux using vector calculus. 

 

UNIT- I : Differential equations of first order and first degree 

Linear differential equations – Bernoulli’s equations- Exact equations and equations  reducible to exact 

form.  Applications:  Newton’s Law of cooling – Law of natural growth and decay- Electrical circuits 

 

UNIT – II :  Linear differential equations of higher order (Constant Coefficients) 
Definitions, homogenous and non-homogenous, complimentary function, general  particular integral, 

Wronskean, method of variation of parameters. Simultaneous linear equations, Applications to L-C-R 

Circuit  problems and Simple Harmonic motion. 

 

UNIT – III : Partial Differential Equations 

Introduction and formation of Partial Differential Equations by elimination of arbitrary constants and 

arbitrary functions, solutions of first order linear equations using Lagrange’s method. Homogeneous 

Linear Partial differential  equations with constant coefficients. 

 

UNIT - IV : Vector differentiation 
Scalar and vector point functions, vector operator del, del applies to scalar point functions-Gradient, del 

applied to vector point functions - Divergence and Curl, vector identities 

 

UNIT –V : Vector integration 

Line integral- circulation- work done, surface integral-flux, Green’s theorem in the plane (without 

proof), Stoke’s theorem (without proof), volume integral, Divergence theorem (without proof) and 

applications of these theorems. 

 

Textbooks: 

1. Erwin  Kreyszig,  Advanced Engineering Mathematics, 10/e,John Wiley & Sons, 2018. 

2. B.S.Grewal,HigherEngineeringMathematics,44/e,Khanna publishers,2017. 

 

 

 

L T P C 
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Reference Books: 
1. Dennis G.Zill and Warren S.Wright, Advanced Engineering Mathematics, Jones and Bartlett, 2018. 

2. Micheael Greenberg, Advanced Engineering Mathematics, 9th edition, Pearson edn 

3. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 14/e, Pearson Publishers, 2018. 

4. R. K. Jain and S. R. K. Iyengar, Advanced Engineering Mathematics, 5/e, Alpha Science International 

Ltd., 2021 (9th reprint). 

5. B.V. Ramana, Higher Engineering  Mathematics, McGraw Hill Education, 2017 
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I Year-II Semester 

 

CHEMISTRY 
(Common to EEE, ECE, CSE, IT & allied branches) 

 

Course Objectives: 

 To familiarize engineering chemistry and its applications 

 To train the students on the principles and applications of electrochemistry and 

polymers 

 To introduce instrumental methods, molecular machines and switches. 

 

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

CO1: Compare the materials of construction for battery and electrochemical sensors. 

CO2: Explain the preparation, properties, and applications of thermoplastics & thermosetting & 

elastomers conducting polymers. 

CO3: Explain the principles of spectrometry, slc in separation of solid and liquid mixtures. 

CO4: Apply the principle of Band diagrams in the application of conductors and 

semiconductors. 

CO5: Summarize the concepts of Instrumental methods. 

 

UNIT I Structure and Bonding Models: 

Fundamentals of Quantum mechanics, Schrodinger Wave equation, significance of Ψ and Ψ
2
, 

particle in one dimensional box, molecular orbital theory – bonding in homo- and heteronuclear 

diatomic molecules – energy level diagrams of O2 and CO, etc. π-molecular orbitals of 

butadiene and benzene, calculation of bond order. 

UNIT II Modern Engineering materials 

Semiconductors – Introduction, basic concept, application 

Super conductors-Introduction basic concept, applications. 

Supercapacitors: Introduction, Basic Concept-Classification – Applications. 
 

Nano materials: Introduction, classification, properties and applications of Fullerenes, carbon 

nano tubes and Graphines nanoparticles. 

UNIT III Electrochemistry and Applications 

Electrochemical cell, Nernst equation, cell potential calculations and numerical problems, 

potentiometry- potentiometric titrations (redox titrations), concept of conductivity, conductivity 

cell, conductometric titrations (acid-base titrations). 

Electrochemical sensors – potentiometric sensors with examples, amperometric sensors with 

examples. 

Primary cells – Zinc-air battery, Secondary cells –lithium-ion batteries- working of the batteries 

L T P C 
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including cell reactions; Fuel cells, hydrogen-oxygenfuel cell– working of the cells. Polymer 

Electrolyte Membrane Fuel cells (PEMFC). 

 

 
UNIT IV      Polymer Chemistry 

 

Introduction to polymers, functionality of monomers, chain growth and step growth 

polymerization, coordination polymerization, with specific examples and mechanisms of 

polymer formation. 

Plastics –Thermo and Thermosetting plastics, Preparation, properties and applications of – 

PVC, Teflon, Bakelite, Nylon-6,6, carbon fibres. 

Elastomers–Buna-S, Buna-N–preparation, properties and applications. 
 

Conducting polymers – polyacetylene, polyaniline, – mechanism of conduction and 

applications. Bio-Degradable polymers - Poly Glycolic Acid (PGA), Polyl Lactic Acid (PLA). 

UNIT V       Instrumental Methods and Applications 

Electromagnetic spectrum. Absorption of radiation: Beer-Lambert’s law. UV-Visible 

Spectroscopy, electronic transition, Instrumentation, IR spectroscopies, fundamental modes 

and selection rules, Instrumentation. Chromatography-Basic Principle, Classification-HPLC: 

Principle, Instrumentation and Applications. 

Textbooks: 

1. Jain and Jain, Engineering Chemistry, 16/e, DhanpatRai, 2013. 
2. Peter Atkins, Julio de Paula and James Keeler, Atkins’ Physical Chemistry, 10/e, 

Oxford University Press, 2010. 

 

Reference Books: 

1. Skoog and West, Principles of Instrumental Analysis, 6/e, Thomson, 2007. 
2. J.D. Lee, Concise Inorganic Chemistry, 5

th
 Edition, Wiley Publications, Feb.2008 

3. Textbook of Polymer Science, Fred W. Billmayer Jr, 3rd Edition 
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I Year-II Semester 

 

 

 
Course Objectives: 

ENGINEERING GRAPHICS 
(Common to All branches of Engineering) 

 

 To enable the students with various concepts like dimensioning, conventions and 

standards related to Engineering Drawing 

 To impart knowledge on the projection of points, lines and plane surfaces 

 To improve the visualization skills for better understanding of projection of solids 

 To develop the imaginative skills of the students required to understand Section of solids 

and Developments of surfaces. 

 To make the students understand the viewing perception of a solid object in Isometric 
and Perspective projections. 

 

Course Outcomes: 
 

CO1: Understand the principles of engineering drawing, including engineering curves, scales, 

orthographic and isometric projections. 

CO2: Draw and interpret orthographic projections of points, lines, planes and solids in front, 

top and side views. 

CO3: Understand and draw projection of solids in various positions in first quadrant. 

CO4: Explain principles behind development of surfaces. 

CO5: Prepare isometric and perspective sections of simple solids. 

 

UNIT I 
 

Introduction: Lines, Lettering and Dimensioning, Geometrical Constructions and 

Constructing regular polygons by general methods. 

Curves: construction of ellipse, parabola and hyperbola by general, Cycloids, Involutes, 

Normal and tangent to Curves. 

Scales: Plain scales, diagonal scales and vernier scales. 
 

UNIT II 
 

Orthographic Projections: Reference plane, importance of reference lines or Plane, 

Projections of a point situated in any one of the four quadrants. 

Projections of Straight Lines: Projections of straight lines parallel to both reference planes, 

perpendicular to one reference plane and parallel to other reference plane, inclined to one 

reference plane and parallel to the other reference plane. Projections of Straight Line Inclined 

to both the reference planes 

L T P C 
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Projections of Planes: regular planes Perpendicular to both reference planes, parallel to one 

reference plane and inclined to the other reference plane; plane inclined to both the reference 

planes. 

UNIT III 

Projections of Solids: Types of solids: Polyhedra and Solids of revolution. Projections of solids 

in simple positions: Axis perpendicular to horizontal plane, Axis perpendicular to vertical plane 

and Axis parallel to both the reference planes, Projection of Solids with axis inclined to one 

reference plane and parallel to another plane. 

UNIT IV 
 

Sections of Solids: Perpendicular and inclined section planes, Sectional views and True shape 

of section, Sections of solids in simple position only. 

Development of Surfaces: Methods of Development: Parallel line development and radial line 

development. Development of a cube, prism, cylinder, pyramid and cone. 

UNIT V 
 

Conversion of Views: Conversion of isometric views to orthographic views; Conversion of 

orthographic views to isometric views. 

Computer graphics: Creating 2D&3D drawings ofobjects including PCB and Transformations 

using Auto CAD (Not for end examination). 

 

 
Textbook: 

 

1. N. D. Bhatt, Engineering Drawing, Charotar Publishing House, 2016. 

 

Reference Books: 
 

1. Engineering Drawing, K.L. Narayana and P. Kannaiah, Tata McGraw Hill, 2013. 

2. Engineering Drawing, M.B.Shah and B.C. Rana, Pearson Education Inc,2009. 

3. Engineering Drawing with an Introduction to AutoCAD, Dhananjay Jolhe, Tata 

McGraw Hill, 2017. 
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I Year-II Semester 
 

 

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

 

Course Objectives 

To expose to the field of electrical & electronics engineering, laws and principles of electrical/ 

electronic engineering and to acquire fundamental knowledge in the relevant field. 

Course Outcomes: After the completion of the course students will be able to 
 

Course Outcomes: 

CO1: Remember the fundamental laws, operating principles of motors, generators, MC and MI 

instruments. 

CO2: Understand the problem solving concepts associated to AC and DC circuits, construction 

and operation of AC and DC machines, measuring instruments; different power generation 

mechanisms, Electricity billing concept and important safety measures related to electrical 

operations. 

CO3: Apply mathematical tools and fundamental concepts to derive various equations related 

to machines, circuits and measuring instruments; electricity bill calculations and layout 

representation of electrical power systems. 

CO4: Analyze different electrical circuits, performance of machines and measuring 
instruments. 

CO5: Evaluate different circuit configurations, Machine performance and Power systems 
operation. 

 

PART A: BASIC ELECTRICAL ENGINEERING 
 

UNIT I         DC & AC Circuits 
 

DC Circuits: Electrical circuit elements (R, L and C), Ohm’s Law and its limitations, KCL & 

KVL, series, parallel, series-parallel circuits, Super Position theorem, Simple numerical 

problems. 

AC Circuits: A.C. Fundamentals: Equation of AC Voltage and current, waveform, time period, 

frequency, amplitude, phase, phase difference, average value, RMS value, form factor, peak 

factor, Voltage and current relationship with phasor diagrams in R, L, and C circuits, Concept 

of Impedance, Active power, reactive power and apparent power, Concept of power factor 

(Simple Numerical problems). 

UNIT II        Machines and Measuring Instruments 
 

Machines: Construction, principle and operation of (i) DC Motor, (ii) DC Generator, (iii) 

Single Phase Transformer, (iv) Three Phase Induction Motor and (v) Alternator, Applications 

of electrical machines. 

L T P C 
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Measuring Instruments: Construction and working principle of Permanent Magnet Moving 

Coil (PMMC), Moving Iron (MI) Instruments and Wheat Stone bridge. 

UNIT III       Energy Resources, Electricity Bill & Safety Measures 
 

Energy Resources: Conventional and non-conventional energy resources; Layout and 

operation of various Power Generation systems: Hydel, Nuclear, Solar & Wind power 

generation. 

Electricity bill: Power rating of household appliances including air conditioners, PCs, Laptops, 

Printers, etc. Definition of ―unit‖ used for consumption of electrical energy, two-part electricity 

tariff, calculation of electricity bill for domestic consumers. 

Equipment Safety Measures: Working principle of Fuse and Miniature circuit breaker 

(MCB), merits and demerits. Personal safety measures: Electric Shock, Earthing and its types, 

Safety Precautions to avoid shock. 

Textbooks: 

1. Basic Electrical Engineering, D. C. Kulshreshtha, Tata McGraw Hill, 2019, First 

Edition 

2. Power System Engineering, P.V. Gupta, M.L. Soni, U.S. Bhatnagar and A. Chakrabarti, 

Dhanpat Rai & Co, 2013 

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

Edition 

 
Reference Books: 

1. Basic Electrical Engineering, D. P. Kothari and I. J. Nagrath, Mc Graw Hill, 2019, 

Fourth Edition 

2. Principles of Power Systems, V.K. Mehtha, S.Chand Technical Publishers, 2020 

3. Basic Electrical Engineering, T. K. Nagsarkar and M. S. Sukhija, Oxford University 

Press, 2017 

4. Basic Electrical and Electronics Engineering, S. K. Bhatacharya, Person Publications, 

2018, Second Edition. 

 

Web Resources: 

1. https://nptel.ac.in/courses/108105053 
2. https://nptel.ac.in/courses/108108076 

 
 

PART B: BASIC ELECTRONICS ENGINEERING 
 

Course Objectives: 
 

 To teach the fundamentals of semiconductor devices and its applications, principles of 

digital electronics. 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=DP%2BKothari&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=I%2BJ%2BNagrath&search-alias=stripbooks
https://www.google.co.in/search?sca_esv=560269821&hl=en&q=inauthor%3A%22T.%2BK.%2BNagsarkar%22&tbm=bks
https://www.google.co.in/search?sca_esv=560269821&hl=en&q=inauthor%3A%22M.%2BS.%2BSukhija%22&tbm=bks
https://nptel.ac.in/courses/108105053
https://nptel.ac.in/courses/108108076
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UNIT I SEMICONDUCTOR DEVICES 
 

Introduction - Evolution of electronics – Vacuum tubes to nano electronics - Characteristics of 

PN Junction Diode — Zener Effect — Zener Diode and its Characteristics. Bipolar Junction 

Transistor — CB, CE, CC Configurations and Characteristics — Elementary Treatment of 

Small Signal CE Amplifier. 

UNIT II BASIC ELECTRONIC CIRCUITS AND INSTRUMENTTAION 
 

Rectifiers and power supplies: Block diagram description of a dc power supply, working of a 

full wave bridge rectifier, capacitor filter (no analysis), working of simple zener voltage 

regulator. Amplifiers: Block diagram of Public Address system, Circuit diagram and working 

of common emitter (RC coupled) amplifier with its frequency response. Electronic 

Instrumentation: Block diagram of an electronic instrumentation system. 

UNIT III DIGITAL ELECTRONICS 
 

Overview of Number Systems, Logic gates including Universal Gates, BCD codes, Excess-3 

code, Gray code, Hamming code. Boolean Algebra, Basic Theorems and properties of Boolean 

Algebra, Truth Tables and Functionality of Logic Gates – NOT, OR, AND, NOR, NAND, XOR 

and XNOR. Simple combinational circuits–Half and Full Adders. Introduction to sequential 

circuits, Flip flops, Registers and counters (Elementary Treatment only) 

Textbooks: 

 

1. R. L. Boylestad & Louis Nashlesky, Electronic Devices & Circuit Theory, Pearson 

Education, 2021. 

2. R. P. Jain, Modern Digital Electronics, 4
th

 Edition, Tata Mc Graw Hill, 2009 

 

Reference Books: 

 

1. R. S. Sedha, A Textbook of Electronic Devices and Circuits, S. Chand & Co, 2010. 

2. Santiram Kal, Basic Electronics- Devices, Circuits and IT Fundamentals, Prentice Hall, 

India, 2002. 

3. R. T. Paynter, Introductory Electronic Devices & Circuits – Conventional Flow Version, 
Pearson Education,2009. 
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I Year-II Semester 

 

                                   DATA STRUCTURES 
(Common to CSE, IT & allied branches) 

 
Course Objectives:   

• Understand the significance of linear data 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. 

• Utilize queues to model real-world scenarios, such as process scheduling and breadth-first 

search algorithms and understand the versatility of deques and prioritize data management using 

priority 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. 

 

 

UNIT I 

Introduction to Linear Data Structures:  Definition and importance of linear data structures, 

Abstract data types (ADTs) and their implementation, Overview of time and space complexity 

analysis for linear data structures. Searching Techniques: Linear & Binary Search, Sorting 

Techniques: Bubble sort, Selection sort, Insertion Sort 

 

UNIT II 

Linked Lists: Singly linked lists,  representation and operations, doubly linked lists and circular 

linked lists, Comparing arrays and linked lists, Applications of linked lists. 

 

UNIT III 

Stacks: Introduction to stacks: properties and operations, implementing stacks using arrays and 

linked lists, Applications of stacks in expression evaluation, backtracking, reversing list etc. 

 

UNIT IV 

Queues: Introduction to queues: properties and operations, implementing queues using arrays 

and linked lists, Applications of queues in breadth-first search, scheduling, etc. 

Deques: Introduction to deques (double-ended queues), Operations on deques and their 

applications. 

 

UNIT V 

Trees: Introduction to Trees, Binary Search Tree – Insertion, Deletion & Traversals 

Hashing: Brief introduction to hashing and hash functions, Collision resolution techniques: 

chaining and open addressing, Hash tables: basic implementation and operations, Applications of 

hashing in unique identifier generation, caching, etc. 
 

 

L T P C 
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Course Outcomes: At the end of the course, Student will be able to 

• Explain the role of linear data structures in organizing and accessing data efficiently in 

algorithms. 

• Design, implement, and apply linked lists for dynamic data storage, demonstrating 

understanding of memory allocation. 

• Develop programs using stacks to handle recursive algorithms, manage program states, and 

solve related problems. 

• Apply queue-based algorithms for efficient task scheduling and breadth-first traversal in graphs 

and distinguish between deques and priority queues, and apply them appropriately to solve data 

management challenges. 

• Devise novel solutions to small scale programming challenges involving data structures such as 

stacks, queues, Trees 

• Recognize scenarios where hashing is advantageous, and design hash-based solutions for 

specific problems. 
 

 

Textbooks: 

1. Data Structures and algorithm analysis in C, Mark Allen Weiss, Pearson, 2nd Edition.  

2. Fundamentals of data structures in C, Ellis Horowitz, Sartaj Sahni,  Susan Anderson-Freed, 

Silicon Press, 2008 

 

Reference Books: 

1. Algorithms and Data Structures: The Basic Toolbox by Kurt Mehlhorn and Peter Sanders 

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

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. Algorithms in C, Parts 1-5 (Bundle): Fundamentals, Data Structures, Sorting, Searching, and 

Graph Algorithms" by Robert Sedgewick 
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I Year-II Semester 

CHEMISTRY LAB 
(Common to EEE, ECE, CSE, IT & allied branches) 

Course Objectives: 

 Verify the fundamental concepts with experiments. 

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

CO1: Determine the cell constant and conductance of solutions. 

CO2: Prepare advanced polymer Bakelite materials. 

CO3: Measure the strength of an acid present in secondary batteries. 

CO4: Analyse the IR spectra of some organic compounds. 

CO5: Calculate strength of acid in 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 
 

5. Potentiometry - determination of redox potentials and emfs 
 

6. Determination of Strength of an acid in Pb-Acid battery 
 

7. Preparation of a Bakelite 
 

8. Verify Lambert-Beer’s law 
 

9. 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: 
 

 "Vogel's Quantitative Chemical Analysis 6th Edition 6th Edition" Pearson Publications 
by J. Mendham, R.C.Denney, J.D.Barnes and B. Sivasankar 
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I Year-II Semester 

 

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: 

 
CO1: 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 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 characteristics of electrical circuits, electrical machines and measuring 

instruments. 

CO5: Design suitable circuits and methodologies for the measurement of various electrical 
parameters; Household and commercial wiring. 

 

Activities: 
 

1. Familiarization of commonly used Electrical & Electronic Workshop Tools: Bread 

board, Solder, cables, relays, switches, connectors, fuses, Cutter, plier, screwdriver set, 

wire stripper, flux, knife/blade, soldering iron, de-soldering pump etc. 

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

 
2. Familiarization of Measuring Instruments like Voltmeters, Ammeters, multimeter, 

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

 Provide some exercises so that measuring instruments are learned to be used by the 

students. 

 
3. Components: 

 Familiarization/Identification of components (Resistors, Capacitors, Inductors, 

Diodes, transistors, IC’s etc.) – Functionality, type, size, colour coding package, 
symbol, cost etc. 

L T P C 
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 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 instruments 
 
 

PART A: ELECTRICAL ENGINEERING LAB 
 

List of experiments: 
 

1. Verification 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. Soni, U.S. Bhatnagar and A. Chakrabarti, 

Dhanpat Rai & Co, 2013 

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

Edition 

 

Note: Minimum Six 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 & its applications. 

 

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

CO2: Understand the usage of electronic measuring 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-I characteristics of PN Junction diode A) Forward bias B) Reverse bias. 

2. Plot V – I characteristics of Zener Diode and its application as voltage Regulator. 

3. Implementation of half wave and full wave rectifiers 
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4. Plot Input & Output characteristics of BJT in CE and CB configurations 

5. Frequency response of CE amplifier. 

6. Simulation of RC coupled amplifier with the design supplied 

7. Verification of Truth Table of AND, OR, NOT, NAND, NOR, Ex-OR, Ex-NOR gates 

using ICs. 

8. Verification of Truth Tables of S-R, J-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: 
 

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

2. R. P. Jain, Modern Digital Electronics, 4
th

 Edition, Tata Mc Graw Hill, 2009 
3. R. T. Paynter, Introductory Electronic Devices & Circuits – Conventional Flow Version, 

Pearson Education,2009. 

 

Note: Minimum Six Experiments to be performed. All the experiments shall be implemented 

using both Hardware and Software. 
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I Year-II Semester 

 

DATA STRCTURES LAB 

 (Common to CSE, IT & allied branches of Engineering) 
 

Course Objectives: 
 

• Understand the significance of linear data 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. 

• Utilize queues to model real-world scenarios, such as process scheduling and breadth-

first search algorithms and understand the versatility of deques and prioritize data 

management using priority 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: Array Manipulation 

i) Write a program to reverse an array. 
ii) C Programs to implement the Searching Techniques – Linear & Binary Search 

iii) C Programs to implement Sorting Techniques – Bubble, Selection and Insertion Sort 

 

Exercise 2: Linked List Implementation 

i) Implement a singly linked list and perform insertion and deletion operations. 

ii) Develop a program to reverse a linked list iteratively and recursively. 

iii) Solve problems involving linked list traversal and manipulation. 

 

Exercise 3: Linked List Applications 

i) Create a program to detect and remove duplicates from a linked list. 
ii) Implement a linked list to represent polynomials and perform addition. 

iii) 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. 

ii) Implement a circular linked list and perform insertion, deletion, and traversal. 

   Exercise 5: Stack Operations 

i) Implement a stack using arrays and linked lists. 
ii) Write a program to evaluate a postfix expression using a stack. 

iii) Implement a program to check for balanced parentheses using a stack. 

Exercise 6: Queue Operations 

i) Implement a queue using arrays and linked lists. 
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ii) Develop a program to simulate a simple printer queue system. 

iii) Solve problems involving circular queues. 

 

Exercise 7: Stack and Queue Applications 

i) Use a stack to evaluate an infix expression and convert it to postfix. 
ii) Create a program to determine whether a given string is a palindrome or not. 

iii) Implement a stack or queue to perform comparison and check for symmetry 

Exercise 8: Binary Search Tree 

i) Implementing a BST using Linked List. 
ii) Traversing of BST. 

 

Exercise 9: Hashing 

i) Implement a hash table with collision resolution techniques. 
ii) Write a program to implement a simple cache using hashing. 

 

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

• Explain the role of linear data structures in organizing and accessing data efficiently in 

algorithms. 

• Design, implement, and apply linked lists for dynamic data storage, demonstrating 

understanding of memory allocation. 

• Develop programs using stacks to handle recursive algorithms, manage program states, and 

solve related problems. 

• Apply queue-based algorithms for efficient task scheduling and breadth-first traversal in graphs 

and distinguish between deques and priority queues, and apply them appropriately to solve data 

management challenges. 

• Devise novel solutions to small scale programming challenges involving data structures such as 

stacks, queues, Trees 

• Recognize scenarios where hashing is advantageous, and design hash-based solutions for 

specific problems. 

 

 

Textbooks: 

1. Data Structures and algorithm analysis in C, Mark Allen Weiss, Pearson, 2nd Edition.  

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

Press, 2008 

 

Reference Books: 

1. Algorithms and Data Structures: The Basic Toolbox by Kurt Mehlhorn and Peter Sanders 

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

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. Algorithms in C, Parts 1-5 (Bundle): Fundamentals, Data Structures, Sorting, Searching, and Graph 

Algorithms by Robert Sedgewick. 
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I Year-II Semester 

 

NSS/NCC/SCOUTS & GUIDES/COMMUNITY SERVICE 
(Common to All branches of Engineering) 

 

Course Objectives: 

The objective of introducing this course is to impart discipline, character, fraternity, teamwork, 

social consciousness among the students and engaging them in selfless service. 

 

Course Outcomes: After completion of the course the students will be able to 

CO1: Understand the importance of discipline, character and service motto. 
CO2: Solve some societal issues by applying acquired knowledge, facts, and techniques. 
CO3: Explore human relationships by analyzing social problems. 
CO4: Determine to extend their help for the fellow beings and downtrodden people. 
CO5: Develop leadership skills and civic responsibilities. 

 
 

UNIT I Orientation 

General Orientation on NSS/NCC/ Scouts & Guides/Community Service activities, career 

guidance. 

 

Activities: 

i) Conducting –ice breaking sessions-expectations from the course-knowing personal 

talents and skills 

ii) Conducting orientations programs for the students –future plans-activities-releasing 
road map etc. 

iii) Displaying success stories-motivational biopics- award winning movies on societal 

issues etc. 

iv) Conducting talent show in singing patriotic songs-paintings- any other contribution. 

 

UNIT II Nature & Care 

Activities: 

i) Best out of waste competition. 

ii) Poster and signs making competition to spread environmental awareness. 

iii) Recycling and environmental pollution article writing competition. 

iv) Organising Zero-waste day. 

v) Digital Environmental awareness activity via various social media platforms. 

vi) Virtual demonstration of different eco-friendly approaches for sustainable living. 

vii) Write a summary on any book related to environmental issues. 

 

UNIT III Community Service 

Activities: 
 

i) Conducting One Day Special Camp in a village contacting village-area leaders- Survey 

in the village, identification of problems- helping them to solve via media- authorities- 

experts-etc. 
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ii) Conducting awareness programs on Health-related issues such as General Health, 

Mental health, Spiritual Health, HIV/AIDS, 

iii) Conducting consumer Awareness. Explaining various legal provisions etc. 

iv) Women Empowerment Programmes- Sexual Abuse, Adolescent Health and Population 
Education. 

v) Any other programmes in collaboration with local charities, NGOs etc. 

 

Reference Books: 
 

1. Nirmalya Kumar Sinha & Surajit Majumder, A Text Book of National Service Scheme 

Vol;.I, Vidya Kutir Publication, 2021 ( ISBN 978-81-952368-8-6) 

2. Red Book - National Cadet Corps – Standing Instructions Vol I & II, Directorate 
General of NCC, Ministry of Defence, New Delhi 

3. Davis M. L. and Cornwell D. A., ―Introduction to Environmental Engineering‖, 
McGraw Hill, New York 4/e 2008 

4. Masters G. M., Joseph K. and Nagendran R. ―Introduction to Environmental 
Engineering and Science‖, Pearson Education, New Delhi. 2/e 2007 

5. Ram Ahuja. Social Problems in India, Rawat Publications, New Delhi. 

 

General Guidelines: 
 

1. Institutes must assign slots in the Timetable for the activities. 

2. Institutes are required to provide instructor to mentor the students. 

 

Evaluation Guidelines: 
 

 Evaluated for a total of 100 marks. 

 A student can select 6 activities of his/her choice with a minimum of 01 activity per 

unit. Each activity shall be evaluated by the concerned teacher for 15 marks, totalling 

to 90 marks. 

 A student shall be evaluated by the concerned teacher for 10 marks by conducting viva 

voce on the subject. 

 

*** *** *** 
 

 

 

 

 

 

 

 


