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BS25102 - Engineering Mathematics-II  
(Ordinary Differential Equations, Integral Calculus, and Statistics) 

Teaching Scheme 
Theory: 3 Hours/Week 
Tutorial: 1 Hour/Week 

Credits 
03+01=04 

Examination Scheme 
Course Activity:  10 Marks 
In-Semester:        30 Marks 
End-Semester:     60 Marks 
Term Work:        30 Marks 

 

Prerequisites: 
Differentiation, Integration, Differential Equations. 
 
Course Objectives: 
To help the students with mathematical modeling of physical systems using differential 
equations advanced techniques of integration, tracing of curves, multiple integrals, and their 
applications. The aim is to equip them with the methods to understand advanced-level 
mathematics and its applications that enhance thinking power, which is useful in their 
disciplines.  
 
Course Outcomes (COs): The students will be able to  
CO1: Solve first-order first-degree differential equations using suitable methods. 
CO2:  
 law of cooling, electrical circuits, rectilinear motion, mass-spring systems, and heat transfer. 
CO3: Represent, visualize, and analyze Statistics data and learn basic concepts of probability. 
CO4: Evaluate definite improper integrals using techniques like Gamma, Beta function, DUIS,  
and Error functions. 
CO5: Sketching the curve of a given equation and measuring the arc length of various curves. 
CO6: Evaluate multiple integrals and apply them to calculate area, volume, Center of gravity,  
 and moment of inertia. 
 

Course Contents 
 

Unit 1: First Order Ordinary Differential Equations          [07 Hours] 
Formation of Differential Equation, Exact differential equations, Equations reducible to exact 

 
 
 

Unit 2: Applications of Differential Equations          [07 Hours] 
 Applications of Differential Equations to Orthogonal Trajector  
  

Unit 3: Statistics and Probability                             [07 Hours] 



Importance of Statistics in Engineering. Data Types, Measures of Central Tendency and their 
Applications. Probability Theory. Classical definition, Sample Space. Conditional Probability, 
Bayes Theorem, Applications. 

Unit 4: Integral Calculus             [07 Hours] 
Reduction Formulae, Beta and Gamma functions, Differentiation under Integral Sign and Error 
functions. 

Unit 5: Curve Tracing             [07 Hours] 
Tracing of Curves Cartesian, Polar and Parametric curves, Rectification of curves. 

Unit 6: Multiple Integrals and their Applications          [07 Hours] 
Double and Triple integrations, change of order of integration, Applications to find Area, 
Volume, Mass, Centre of Gravity and Moment of Inertia. 
 
Textbooks: 
1. Higher Engineering Mathematics by B. V. Ramana 1st ed (Tata Mcgraw Hill, 2011) 
2. Applied Mathematics (Vol. I & Vol. II) by P.N.Wartikar and J.N.Wartikar 
    (Pune Vidyarthi Griha Prakashan, 2009.) 
3. Engineering Mathematics: A tutorial approach by Ravish R Singh and Mukul Bhatt  
    (1st ed, McGraw Hill Education India Pvt Ltd, 2013) 
 
Reference Books: 
1. Higher Engineering Mathematics by B. S. Grewal (44th ed: Khanna Publication, 2019). 
2. Advanced Engineering Mathematics by Erwin Kreyszig (10th ed: Wiley India, 2023). 

age Learning, 2024) 
 

 
6. Fundamentals of Mathematical Statistics by S. C. Gupta and V. K. Kapoor 
     (Sultan Chand & Sons, 2020) 
 
Guidelines for Tutorial and Term Work: 

1. The tutorial for the subject shall be engaged in a minimum of three batches  
(Batch size of  23 students maximum) per division. 

2. Term work shall consist of six assignments, and on each Unit-1 to Unit-6, and is based on     
           Performance and continuous internal assessment. 
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BS25104: Engineering Chemistry 

Teaching Scheme: Credits:03 Examination Scheme: 

TH: 02 Hrs/Week 
 

Course Activity: 10 Marks 

End-Semester Exam: 60 Marks 

PR: 02 Hrs/Week Term-Work: 30 Marks 

Prerequisite Courses: 

Knowledge of water and pollution, periodic table, Titrations- volumetric analysis, structure 

property relationship, types of crystals, classification and properties of polymers, knowledge of 

fuels, electromagnetic radiations, electrochemical series and corrosion 

Companion Course, if any: Laboratory Practical 

Course Objectives: 

1. To understand technology involved in the analysis of water for improving its quality as a 

commodity by purification. 

2. To understand the fundamentals of corrosion with its mechanisms and study preventive 

methods for corrosion control. 

3. To understand chemistry of engineering materials and learn the importance of speciality 

polymers and nanomaterial. 

4. To study conventional and green fuels with respect to their composition, properties and 

applications and to explore energy storage technologies in batteries. 

Course Outcomes  

       On completion of the course, learner will be able to 

CO-1: Apply their knowledge to real-world water quality challenges and treatment solutions.

CO-2: Explain causes of corrosion and methods used for minimizing corrosion along with 

finishing of metals with technological importance. 

CO-3: Illustrate the knowledge of advanced engineering materials for various engineering 

applications on the basis of structure and properties. 

CO-4: Assess fuels and evaluate the potential of different energy sources for future 

applications along with energy storage. 
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Course Contents 

Unit I: Water Treatment                                                                       (7 Hrs)

Impurities in water (Suspended, Biological & Dissolved chemicals), Hardness of water-

Types, Units (no conversions) & Numericals.   Analysis of water: alkalinity, hardness (EDTA 

method)- Numericals. Water Softening methods: Demineralization, Electrodialysis and 

Reverse Osmosis method. 

Unit II: Corrosion and Corrosion Control                                                                (7 Hrs)

Introduction, Types of corrosion  Dry and Wet corrosion.  Nature of oxide films and 

Pilling-

wet corrosion  galvanic cell corrosion, differential aeration corrosion. Factors influencing 

rate of corrosion: nature of metal, nature of environment. Methods of corrosion control 

and prevention: Metallic coatings and its types, surface preparation, methods to apply 

metallic coatings - hot dipping (galvanizing & tinning), metal cladding and electroplating.

Unit III: Engineering Materials:  (7 Hrs)

Polymers: Introduction, Classification of polymers, Thermoplastics and Thermosets, 

Polymer terminologies, properties of polymers- Crystallinity and Glass transition 

temperature. Speciality Polymers: Introduction, Structure, properties and applications of the 

following polymers- Biodegradable Polymers: Poly lactic acid (PLA) and Polyhydroxy 

Butyrate Valerate, PHBV Polymer composites: Fiber reinforced plastic (FRP)- Carbon 

reinforced polymer composite. (Introductory part of Polymer must be given for self-

preparation) 

Nanomaterials: Definition, Importance of nanomaterials Classification with examples.

Quantum dots: Definition, difference between Nanomaterials and quantum dots, Synthesis 

of Metal, Metal oxide and Metal Sulphide nanomaterials by Co-Precipitation method. 

Unit IV: Renewable Energy Sources (7 Hrs)

Introduction (definition, classification of fuels and characteristics of an ideal fuel), Calorific 

value (CV): Higher calorific value (HCV) and Lower calorific value (LCV), Green Fuels:

Introduction to Power alcohol and Biodiesel. Preparation reactions, properties, advantages 

and disadvantages of Power alcohol and Biodiesel.  Hydrogen gas as a future fuel: synthesis 

by Steam reforming method, difficulties in the storage of hydrogen (gas-Liquid and Physical 
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forms). Batteries: H2-O2 Fuel Cell, Solar cell and Li-ion Battery- Principal, Construction 

and Working with applications. 

Books & Other Resources: 

Text Books: 

1. Engineering Chemistry, Wiley India Pvt. Ltd. 

2. Engineering Chemistry by O. G. Palanna, Tata McGraw Hill Education Pvt. Ltd. 

3. Textbook of Engineering Chemistry by Dr. S. S. Dara, Dr. S. S. Umare, S. Chand & 

Company Ltd. 

Reference Books: 

1. Basic Concept of Analytical Chemistry, 2ed, S. M. Khopkar, New Age-International 

Publisher. 

2. Recent trends in Fuel Cell Science and Technology- Suddhasatwa Basu, Anamaya 

Publishers, New Delhi. 

3. Polymer Science, V. R. Gowarikar, N. V. Viswanathan, Jayadev Sreedhar, Wiley Eastern 

Ltd. 

4. F.W. Billmeyer, Text Book of Polymer Science, John Wiley & Sons, 4th Edition, 1999. 

5. Principles of Physical Chemistry, B.R. Puri, L.R. Sharma & M.S. Pathania, S. Nagin Chand 

& Co., 41st Edition, 2004. 

6. Instrumental Methods of Chemical analysis, V. K. Ahluwalia, Springer Nature publisher. 

(ebook) 

Guidelines for Laboratory - Term work Assessment: 

1. The distribution of weightage of term work marks should be informed to students before 

start of the semester. 

2. Term work assessment should be on continuous basis. At frequent intervals students are 

expected to inform about their progress/lagging. 

Guidelines for Laboratory Conduction: 

1. 

location in the laboratory. 

2. 
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LIST OF PRACTICALS [Any 10 (9+1) to be performed by the student] 

1. To determine hardness of water by EDTA method. 

2. To determine alkalinity of water. 

3. To determine strength of strong acid using pH meter. 

4. Titration of a strong acid with strong base using conductivity meter. 

5. To determine molecular weight/radius of macromolecule polystyrene/ polyvinyl alcohol 

by viscosity measurement. 

6. Determination of fixed carbon content of coal by proximate analysis. 

7. Study of corrosion of metals in a medium of different pH. 

8. Estimation of percentage of iron in the given rust solution using standard Potassium 

Dichromate solution (External indicator method). 

9. Electroplating of copper on zinc/iron plate. 

10. Saponification/acid value of oil. 

11.  

12. To determine maximum wavelength of absorption of CuSO4/FeSO4/ KMnO4, verify 

 

Demonstration Experiments: 

13. Synthesis of Conducting Polyaniline from Aniline by Chemical Oxidative 

Polymerization and Conductivity measurements. 

14.  Study of pH sensitive Keto-enol tautomerism in curcumin (Turmeric). 

 

 

 

 

 

 

 

 

 



Subject: Basic Electronics Engineering (ET25101) 

Teaching Scheme: 

TH: 02 Hrs./week 

PR: 02 Hrs./week 

Credits: 03 

Examination Scheme 

Course Activity: 10 Marks 

End - Semester: 60 Marks 

Term work: 30 Marks 

Course Objectives:  

 The principle of electronics and working principle of PN junction diode and special purpose diodes. 

 The functioning of transistors like BJT, MOSFETs and OPAMP.  

 Basics of various logic gates, digital circuits and their applications. 

 Working and functions of various electronic instruments. 

 The operating principles and applications of various active and passive sensors.  

 Basic principles of communication systems. 

Course Outcomes: On completion of the course, the learner will be able to   

CO1: Know the working of the P-N junction diode and its circuits.  

CO2: Understand the working of BJT & MOSFET, their characteristics & compare. 

CO3: Build and test digital circuits using universal/basic gates and flip-flops. 

CO4: Select sensors for specific applications. Describe the basic principles of communication systems. 

Course Contents 

Unit I:  Introduction to Electronics and Diode Circuits (06 Hrs.)  

Evolution of Electronics, Impact of Electronics in industry and society. Introduction to active and passive 

components. 

P-N Junction Diode and applications: P-N Junction diode: construction and its working in forward and reverse 

bias condition, V-I characteristics of P-N junction Diode. Diode Applications:  Diode as a switch, Half Wave 

Rectifier, Full wave center taps and Bridge Rectifier,  

Special purpose diodes: Zener diode, Light Emitting Diode (LED) and photo diode along with V-I characteristics 

and their applications.  

Unit II:  Transistor and Op-amp (06 Hrs.)  

Bipolar Junction Transistor: Construction, type, Operation, Different configurations of BJT,  operating regions of 

BJT, input and output characteristics in CE configurations, DC load line and operating point, Applications of BJT: 

BJT as switch, Common Emitter Amplifier. 



Metal Oxide Semiconductor Field Effect Transistors (MOSFET): Construction, Types, Operation, V-I 

characteristics, Regions of operation, MOSFET as switch & amplifier.  

Operational amplifier 

Functional block diagram of operational amplifier, 

Ideal & practical values of performance parameters, Op-amp applications: Inverting, Non-inverting amplifier.  

Unit III Number System and Logic Gates (06 Hrs.)  

Number System: Binary, BCD, Octal, Decimal, Hexadecimal and their conversions, Signed and unsigned numbers, 

Binary arithme s complement Boolean Algebra, De-  

Basic Gates:  AND, OR, NOT, Universal Gate: NAND, NOR, XOR, XNOR. 

Logic Circuits: Half adder, Full adder, Flip - SR, JK, T and D. 

Introduction to Microprocessor and Microcontroller (Only block diagram and explanation). 

Unit IV Sensors and Communication Systems (06 Hrs.)  

Active /Passive Sensors, Selection Criteria/Characteristics of sensor, Motion Sensors (LVDT, Accelerometer), 

Temperature Sensors (Thermocouple, Thermistor, RTD),  Optical Sensors (LDR), Mechanical Sensors (Strain 

Gauge, Load Cell, Pressure sensors). 

Block diagram of IoT-based Data Acquisition system. 

Communication Systems 

Block Diagram, Communication Media: Wired and Wireless, Electromagnetic Spectrum, Cellular concept, Block 

diagram of GSM system.  

Books and Other Resources:  

Text Books:  

1. Thomas. L. Floyd , 9th  Edition, Pearson (Unit I, II)  

2. 4th  Edition, Tata McGraw Hill (Unit III)  

3. 3rd  Edition, Tata McGraw Hill (Unit IV)  

4. D. Patrnabis, , 2nd  Edition, PHI (Unit V)  

5. by Kennedy and Davis th  Edition, Tata McGraw Hill (Unit VI)  

6. M. Schwartz, obile Wireless Communication , Cambridge University Press (Unit VI)  

Reference Books:  

1. Thomas. L. Floyd, , 11th  Edition, Pearson  

2. J. Schiller, , 2nd  Edition, Pearson  

3. , 2nd Edition.  



List of Laboratory Experiments/Assignments 

1. Electronic Components: Study of Active and Passive components. 

2. 

Measurements using various measuring equipment:  

a) Set up CRO and function generator for measurement of voltage, frequency   

b) Measure voltage, current and resistance using a digital multimeter.  

3. 
Diode Characteristics  

a)V-I characteristics of PN Junction diode 

4. 
Rectifier circuits:  

 Implement half-wave, full-wave and bridge rectifier using diodes  

5. 
Frequency response of BJT :  

To plot the frequency response of the BJT amplifier. (Simulation)  

6. 

Test and verify the truth tables of:  

a) Basic and Universal Gates (Study the data sheet of respective ICs)  

b) Half and Full Adder 

7. 
Case Study any one of the electronic appliances (Microwave oven, AC, TV, Mobile, Washing Machine) 

with block diagram, specification etc.  

8. Study of transducers/sensor (Any3)  
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CO1: Understand the need for engineering drawing and design, applying sheet layout, line 

types, dimensioning, and projections of points and lines in first and third quadrants. Use of 

CAD Software for drawing simple and compound objects.   

CO2: Construct engineering curves such as ellipses, parabolas, hyperbolas, helixes, and 

cycloids using appropriate methods.  

CO3: Develop lateral surfaces for solids like cones, pyramids, prisms, and cylinders, applying 

industrial applications of these concepts.  

CO4: Apply orthographic projection principles, creating accurate views from pictorial 

representations using first and third angle projection methods.  

CO5: Create isometric projections of simple and compound solids using isometric scales and 



 

 

converting given orthographic views into isometric views. 

-   

-  

 

 

  

-

 

-  

 

-   

 

-  



 

 

 

 

1) 

 

2) 

 

3) 

4) 

 

1) 

 

2) 

 

3) 

 

 

 

 

 

 

 

 

 

 



 

 

 

1. Engineering Drawing Interpretation and Problem-Solving: 
Activity: Provide students with a complex orthographic drawing and ask them to 
analyze and interpret the missing views. 

2. -  
-

 
3.  

 
4.  

 
5. -  

Activity: In teams, students design and model a simple mechanical/chemical equipment

(e.g., a mixing tank, pump casing) using CAD software. 
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F.Y. B.Tech Mechanical (Sem-II) 

ME25102: Basic Thermodynamics (2025 Pattern) 

Teaching Scheme: 

TH : 03 Hrs./week 

 

Credits: 03 

(Theory: 03) 

Examination Scheme: 
CAA                   : 10 Marks 
In Semester       : 30 Marks  
End Semester    : 60 Marks  
 

Prerequisites:  

Higher Secondary Science courses: Fundamental concepts of Mathematics (e.g. derivative, 

integration, nature of curves, slope of curve), Physics (e.g. Volume, Pressure, Velocity, Work, 

Energy). 

 

Course objectives 

1. To understand the fundamental concepts and laws of thermodynamics 

2. To understand the equations and processes governing the ideal gas behavior 

3. To be able to use steam tables/ Mollier charts for reading properties of steam. 

4.  To understand the basic working of a steam generator. 

 

Course Outcomes:  

After learning this course, learners will be able to: 

 

CO1: Describe the basics of thermodynamics with heat and work interactions. Learn laser 

mechanism and their prominent applications in various fields.  

CO2: Apply the first law of thermodynamics to various processes and systems and draw 

inferences 

CO3: Apply the concepts of the second law of thermodynamics 

CO4: Determine heat transfer, work transfer & other important thermodynamic properties for the 

processes undergone by ideal gas 

CO5: Determine the properties of steam 

CO6: Describe the working of steam generator 
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Course content 

Unit-1: Basic Concepts and Definitions [7 Hrs ]

Fundamentals  Role of thermodynamics in mechanical Engineering, Thermodynamic System, 

Boundary, Types of system, State of system, Properties of system, Control volume, Process, 

Temperature, Definition of thermal equilibrium and Zeroth law, Temperature scales, Various 

Thermometers, Definition of heat, Concept of heat and work, Sign convention and its conversion. 

 

Unit-2:  The first Law of thermodynamics [7 Hrs.]

Defining Change of energy and Heat Transfer through analysis of the Joule's Experiment, Closed 

system formulation of First law, Special case: closed system undergoing cycle, Open system 

formulation of First law of thermodynamics,  

Application of first law:    

Application of first law to flow and non-flow Processes and Cycles. Steady flow energy equation 

(SFEE), Applications of SFEE to various devices such as Nozzle, Turbine, Compressors, Boilers 

etc. concept of PMM-I. 

Unit-3: Second Law of Thermodynamics and Entropy     [7 Hrs.]

Limitations of first law of thermodynamics, Thermal reservoir, Heat Engine, Refrigerator and 

Heat pump: Schematic representation, Efficiency and Coefficient of Performance (COP), Kelvin-

Planck & Clausius Statement of the Second law of Thermodynamics; PMM-II kind, Equivalence 

of the two statements; Clausius Inequality, Concept of Reversibility and Irreversibility, Carnot 

Theorem/Principles, Carnot Cycle. 

Entropy as a property, Principle of increase of Entropy, Entropy - a measure of Disorder. 

Unit 4  Ideal Gas [7 Hrs.] 
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Processes- on P-v and T-s diagrams, Constant Pressure, Constant Volume, Isothermal, Adiabatic, 

Polytropic, Throttling Processes (Open and Closed systems), Calculations of Heat transfer, Work 

done, Internal Energy, Change of Entropy for an ideal gas. 

Unit-5:  Properties of Pure substances [7Hrs.]

 

Properties of Pure substances: Formation of steam at constant pressure , Phase changes, 

Properties of steam, Use of Steam Tables, Study of P-v, T-s and h-s plots (Mollier Chart) for 

steam, Dryness fraction and its determination, Study of steam calorimeters: Separating, Throttling 

and Combined Separating-throttling Calorimeter, various steam processes  

 

Unit-6: Low Pressure Steam Generators [7 Hrs.]

Steam Generators: Classification, Constructional details of low-pressure boilers, Primary 

Features of high pressure (Power) boilers, Location, Construction and working principle of boiler, 

Boiler mountings and accessories, Instrumentations required for safe and efficient operation, 

Introduction to IBR Act. 

Text Books: 

 

 

 

-Hill 

Dhanpat Rai & Co. 

Reference Books: 

1. Rayner Joel, -Addison Wesley 

 

John Wiley & Sons 
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6. 

USA.  

7. Steam Tables and Mollier chart 

 

Activity (Any One): 

1. Visit to any Process Industry/Plant having a Boiler equipped with Accessories. The visit 

report consists of Details about the Industry/Process Plant. Operational description of the 

Equipment with specification, its use, capacity, application etc. 

2. Poster presentation by a group of 2 to 4 students on any syllabus topics. 

3. Seminar: Peer teaching learning. 
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F.Y. B.Tech Mechanical (Sem-II)  

ME25103- Mechanical Workshop (2025 pattern) 

Teaching Scheme: 

TH :  01 Hr/Week 

PR :  02 Hr/Week 

  Credit 

    02 

Examination Scheme: 

CAA: 10 Marks  

   TW: 50 Marks 

 

The Engineering Workshop course plays a crucial role in vocational and skill enhancement by 

providing hands-on training in fundamental engineering practices. It bridges the gap between 

theoretical knowledge and practical application, making it an essential component in first-year 

engineering education.  

Prerequisite: Basic science - concepts of physics (force, motion) and knowledge of basic tools.

Course Objectives: 

1. To familiarize students with workshop safety norms, hand tools, measuring instruments, 

and machining operations. 

2. To develop fundamental skills in fitting, carpentry, welding, and sheet metal work for 

basic fabrication. 

3. To impart practical knowledge of machining processes like turning, drilling, tapping, and 

riveting for component manufacturing. 

4. To encourage students to apply workshop techniques in a mini-project, fostering 

teamwork, documentation, and presentation skills.. 

Course Outcomes:  

On completion of the course, learner will be able to: 

CO1: Demonstrate safety precautions and appropriate use of hand tools, measuring 

instruments, and workshop machinery. 

CO2: Develop skills in basic manufacturing processes such as fitting, carpentry, welding, and 

sheet metal working. 

CO3: Apply machining operations like turning, drilling, tapping, and riveting to produce 

components with desired specifications. 

CO4: Fabricate a mini project integrating multiple workshop skills and present findings. 
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Course content 

Unit-1:  Introduction of Mechanical Workshop Tools  (6 Hrs)

Introduction to Mechanical workshop tools required for Sheet metal working, Fitting, 

Metal joining processes, Carpentry, Forging and Machining. 

Unit-2:  Introduction to Lathe, Milling and Drilling Machine (6 Hrs)

Classification of manufacturing processes, basic machine tools and their operations, 

Components & Basic Machining operations of Lathe, Milling & Drilling Machine.

List of workshop practices  [2 Hrs.] Each 

1. Introduction to Workshop Safety: Study of general workshop safety rules, use of personal 

protective equipment (PPE), and emergency procedures. 

2. Carpentry Work: Making a lap joint or T-joint using hand tools like saws, chisels, 

hammers, etc. 

3. Fitting Work: Practice on filling, cutting, drilling, and tapping operations to create a 

fitting job (square/rectangular fitting). 

4. Sheet Metal Work: Development of a small sheet metal component (funnel/box/cylinder) 

using cutting, bending, and riveting processes. 

5. Welding Practice: Hands-on practice on arc welding, gas welding, or spot welding to 

fabricate a simple welded joint. 

6. Power Tools Demonstration: Study and demonstration of different power tools like angle 

grinders, power saws, drilling machines, etc. 

7. Assembly & Disassembly Practice: Hands-on practice on assembling and dismantling 

simple mechanical components (gearbox, bearing assembly, etc.). 

8. Measurement & Metrology Practice: Hands-on experience with Vernier callipers, 

micrometres, height gauges, and dial indicators for precision measurement. 

9. Demonstration temperature and pressure measuring devices used in various thermal 

systems. 

10. Demonstration of heat pump and refrigerator and calculation of COP. 

11. Demonstration of water tube boiler, boiler mountings and accessories. 
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12. Demonstration of a Household Refrigerator. 

13. Demonstration of the Air Conditioning system. 

Text Books: 

1) Hazra and Chaudhary, Workshop Technology-I & II, Media promoters & Publisher Pvt. 
Ltd. 

2) 

2017. 
3) 

Delhi. 

Reference Books: 

edition, Pearson Education India Edition, 2002. 

1) Gowri P. Harihara  

Education, 2008. 

2) 

India, 1998. 

List of Activities:   (10 Mark Each) 

A) Mini Project  

 Fabrication of a small product combining multiple workshop processes. 

 Example: A simple toolbox, bracket assembly, or welded frame. 

B) Product Development  

 Fabrication of a marketable product using a workshop facility. 

 Example: A chair, stool, table or welding aided furniture. 

C) Viva & Report Submission  

 Oral examination to assess practical knowledge and understanding. 

 Submission of workshop reports including sketches, dimensions, and observations.

 
 
 

    



                                         F Y B. Tech. (2025-26 Course) 
Indian Knowledge System (HS25102) 

Teaching Scheme:  

Theory:  2 Hours/Week        
 

 
      
           Credits: 02 

Examination Scheme: 
 
Term Work 30 Marks 
Oral Exam: 30 Marks 

 
Course Objectives: 

1. To create awareness about the history and rich cultural heritage of Bharata. 
2. To introduce the principles of Vedic mathematics for faster calculations. 
3. To explore the contributions of traditional Bharatiya knowledge in science and astronomy. 
4. To understand the contributions of traditional Bharatiya knowledge in engineering and 

technology. 

Course Outcomes: 

Students will be able to  

1. Understand the antiquity of Bharatiya civilization, traditional knowledge systems, ancient 
education institutions, and contributions to life sciences, healthcare, and philosophy. 
2. Apply the principles of Vedic mathematics for efficient problem-solving in arithmetic, 

algebra, geometry. 
3. Analyze the scientific and astronomical advancements of ancient Bharata, including concepts 

of matter, gravity, aeronautics, and cosmology, and their relevance to modern science. 
4. Explore the engineering, technological, and architectural innovations of ancient Bharata,  

 
Course Syllabus 

 
UNIT -I: Bharatiya Civilization and Development of Knowledge System:   (4 hours) 

 
Genesis of the land, Antiquity of civilization, the Saraswati-Sindhu Civilization, Traditional 
Knowledge System, The Vedas, Main Schools of Philosophy, Ancient Education System, the 
Tak   University. Ethnic Studies, Life Science studies, Agriculture, 
Ecology and Environment, Ayurveda, Integrated Approach to Healthcare, Medicine, 
Microbiology, Surgery, and Yoga. Life  

 
UNIT-II: Vedic Mathematics:  (8 hours) 

 
Indian Mathematicians: Varahmihir, Brahmagupta, Srinivasa Ramanujan, Neelkanth Somayya, 
Bharti Krishna Tirtha, Introduction to sutras, and sub sutras, Methods for Addition, 
Multiplication, division, squaring and square roots, cube and cube roots, Factorization. 
Differentiation and Integration methods. Easy Solution of linear equations, Quadratic equations, 



High-Speed Matrix. Algebra. 
Vedic Geometry: Different forms of straight lines, The Triangle, The Cyclic Quadrilateral, 
Squares, and the Circle, Geometrical constructions (such as Altars), Transformation of simple 
shapes, Kalpa Sutras,Srauta Sutras and Sulbha Sutras. 

 
UNIT-III: Science, Astronomy: (4 hours) 
 
Concepts of Matter. Life and Universe, Gravity, Sage Agastya's Model of Battery, Velocity of 

ogy 
and Modern Concepts,  -ga  History and Culture of Astronomy, Sun, Earth, 
Moon, and Eclipses, Earth is Spherical and Rotation of Earth, Archeoastronomy. 
 
UNIT-IV: Engineering, Technology and Architecture: (4 hours) 
 
Pre-Harappan and Sindhu Valley Civilization, Laboratory and Apparatus, Juices, Dyes, Paints and 
Cements, Glass and pottery, Metallurgy, Engineering Science and Technology in the Vedic Age 
and Post-Vedic Records, Iron Pillar of Delhi, Rakhigarhi, Mehrgarh, Sindhu Valley Civilization, 
Marine Technology, and Bet-  Vastu Shastra,Architecture the Root of Civilization and Art 
work of Bharatiya Knowledge. 
 
 
Textbooks: 

1. Textbook on The Knowledge System of Bharata by Bhag Chand Chauhan, 

2. Engineering and Technology in Ancient India by Ravi Prakash Arya 

3. History of Science in India Volume-1, Part-1, Part-II, Volume VIII, by Sibaji Raha, et al. 
National Academy of Sciences, India and The Ramakrishna Mission Institute of Culture, 
Kolkata (2014). 

4. Science and Technology in Ancient Indian Texts by Bal Ram Singh, Nath Girish. Umesh 
Kumar Singh 
5. Vedic Mathematics, Swami Bharati Krishna Trithaji, Motilal Banarsidass, New Delhi. 

6. Mayamatam  Indian Treatise on Housing, Architecture and Iconography (2 volumes), 
Bruno Daegens, Indira Gandhi National centre for Arts. 2007 

7. 
2010 

8. Supriya Lakshmi Mishra, Culture and History of Ancient India (With Special Reference of 
Sudras), 2020. 

9. Ranganathananda, Swami. The Massage of the Upanishads. Bombay: Bharathya Vidya 



Bhaven, 1985 

Reference Books: 

1. Pride of India- A Glimpse of India's Scientific Heritage edited by Pradeep Kohle et al. 
Samskrit Bharati (2006). 

2. Vedic Physics by Keshav Dev Verma, Motilal Banarsidass Publishers (2012). 

3. India's Glorious Scientific Tradition by Suresh Soni, Ocean Books Pvt. Ltd. (2010). 

4. Modern Introduction to Ancient Indian Mathematics, T S Bhanumurthy, Wiley Eastern 
Limited, New Delhi 

5. Advanced Vedic Mathematics, Rajkumar Thakur, Rupa Publications India Pvt. Ltd 2019 

6. Vedic Geometry Course, S. K. Kapoor, Lotus Press 

7. NPTEL Course: Indian Knowledge System (IKS): Concepts and Applications in Engineering 
https://onlinecourses.swayam2.ac.in/imb23_mg53/pre view 

8. Rigvedadi Bhashya Bhumika: Swami Dayananda Saraswati publisher Arya samaj, Vedic 
Mission West Midlands. 

9. Patanjali Yoga Sutra a commentary by Shri Shri Ravishankar, Arktos media. 

10. NPTEL Course: Sohoni Pushkar, Introduction to the History of Architecture in India, IISER 
Pune, 2020. https://onlinecourses.nptel.ac.in/noc22_ar03/preview. 

Examination Scheme: 
 
1. Term Work: (30 Marks) 

 Attendance: 5 Marks 

 Vedic Mathematics Test: 10 Marks  

 Activity:  Participation in courses like NPTEL Art of Living Poster, Presentations, Models 
Making. 15 Marks 

 
2. Oral Exam: (30 Marks) 

Oral Examination will be conducted on the complete syllabus. 
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                                         F Y B. Tech. (2025-26 Course) 
Physical Education Exercise and Field Activities (HS25104) 

 
Teaching Scheme:  
 
PR: 4 Hour/Week 
 

 
      
           Credits: 02 

 
Examination Scheme: 
  
TW- 50 Marks 

  
Course Objectives: 

1. To develop physical fitness through structured training, conditioning, and injury 
prevention. 

2. To gain practical knowledge and skills in various team and individual sports. 
3. To learn the fundamentals of sports management, including event organization and 

safety measures. 
4. To understand the role of nutrition and a balanced diet in maintaining overall fitness 

and athletic performance 

Course Outcomes (COs): Upon completing this course, student will be able to  

1. Explain the significance, history, rules, and modern trends in physical education and 
sports. 

2. Demonstrate physical fitness training, conditioning techniques, and injury prevention 
strategies. 

3. Develop skills and practical understanding of selected indoor and outdoor games, 
including rules and strategies. 

4. Apply knowledge of physical education to organize and manage sports events, 
including warm-up exercises and game regulations. 

 
        

Course Contents 
 
1. Introduction to Sports and Health.     (04 Hours) 
 
Need and Importance, History, Types, Typical equipment and other requirements, Precautions, 
Benefits, Rules and regulations, and Modern trends of Physical Education, Sports (Through 
class room videos interaction/Self learning videos) 
 
2. Physical Fitness Practice:                   (12 Hours) 

1. Fundamental of Physical Education. 
2. Physical Fitness Training and Conditioning. 
3. Team and Individual sport  
4. Spots Management and injury Prevention management.  
5. Introduction to Nutrition and Balanced Diet for Fitness 
6. General & Specific warm up exercises  
7. Recreation Games and Fitness 
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3. Sports and Games (12 Hours)
   
   Student should select one unique game out of the following. 
    Outdoor Games:  Volleyball, Basketball, Softball Baseball, Football, Netball, 

Athletics, Cricket, Kho Kho, Kabaddi.                      .  
     Indoor Games:     Yoga, Badminton, Table Tennis, Chess. 
 
Students will submit a report on a specific game consisting following points 
History of game, diagram of ground with measurements, Team strength, Skills, and five award 
winnings players with suitable photographs, etc. 
 
Students will organize the sports competitions by 
      1. Creating a schedule: Plan out the timing and sequence of event  
      2. Preparing the Venue: Ensure that the playing fields and facilities are in good condition. 
      3. Assigning officials: Ensure that there are sufficient referees, umpires and scorers. 
      4. Conducting the competition successfully and prepare the necessary reports. 
 
Specially abled students will be given a choice of their sports in which they are comfortable 
along with opportunities in organization and management of these competitions.  
 
Text Books: 
 
        1.  Physical Education: A Handbook for Teachers by A.V. Bapat 
        2.  DK (2021) Know your sport, DK India. 
        3.  J Bains (2019), Essential of physical education, Kalyani publication. 
        4.  Physical Fitness and Conditioning by Brian J. Sharkey 
        5.  Team Sports: A Comprehensive Guide by Richard D. Ginsburg 
 
Reference Books: 
 
         1. William Martin (2023), the book of sports. 
         2. Om book editorial team (2016), Encyclopaedia: Sports Encyclopaedia Om book 

 International. 
         3. V.K.Sharma (2022), Health and physical education, new sarawati house India 

 Pvt. Ltd. 
         4. Youtube and other online resources. 
 

 

   


