


























  

Course Name with Code: Applied Mechanics (CE25101) 

Teaching Scheme: 
TH: 02 Hours/week 
PR: 02 Hours/Week 

Credits 
03 

Examination Scheme: 
Activity: 10 Marks 
End Semester: 60 Marks 
TW: 30 Marks 

Prerequisites: 
 Basic principles of trigonometry, Algebra, Linear differentiation and integration, Principles of Physics 
(equations of motions) 

Course Objectives: 

1.​ To impart knowledge about force systems and methods to determine resultant of force system. 

2.​ To impart knowledge about Principle of equilibrium to determine- reaction of beams, support reactions, 
friction forces. 

3.​ To study the structural members and calculate member forces in trusses, cables and frames.  

4.​ To train students to solve application problems related to particle mechanics using principles of 
kinematics, kinetics and work, power and energy. 

Course Outcomes: 
On completion of the course, learner will be able to– 
CO1: Determine resultant of various force systems and centroid of area. 
CO2: Determine reactions of beams, sphere, strings and friction forces using principles of equilibrium. 
CO3: Solve trusses, cables for finding member forces and apply principles of equilibrium. 
CO4: Calculate position, velocity and acceleration of particle using principles of kinematics & Kinetics. 

                                       Course Contents 

Unit I: Resolution and Composition of Forces & Centroid of Plane Lamina​ ​            (07 Hours) 

Introduction and Principle of statics, force systems, resolution and composition of forces, resultant of concurrent 
forces, moment of a force, Couple, Varignon’s theorem, Centroid of plane lamina basics and numerical. 

Unit II: Equilibrium and Friction​                                                                                          (07 Hours) 

Equilibrium 

Free body Diagram, equilibrium of concurrent, parallel forces in a plane, equilibrium of general forces in plane 
equilibrium of three forces. Types of beams: simple and compound beams, type of loads, types of supports. 

Friction- Introduction to friction, Law of friction, application of friction on Blocks and ladder, application to flat 
belt. 

Unit III: Analysis of Structures                                                                                                    (07 Hours) 

Analysis of plane trusses by method of joint, analysis of plane trusses by method of section, cables with supports 
at same and different level subjected to point loads, Analysis of simple plane frame. 

Unit IV: Kinematics & Kinetics of Particle                                                                                (07 Hours) 
Kinematics of linear motion, constant acceleration, motion under gravity, equations of motions in cartesian  

and path coordinates for curvilinear motion, projectile motion. 
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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-Bedworth’s rule. Mechanism of Dry and wet corrosion, Electrochemical theory of 

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, 4
th

 Edition, 1999. 

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

& Co., 41
st
 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. DO’s and DONT’S, along with precautions, are need to be displayed at prominent 

location in the laboratory. 

2. Students should be informed about DO’S and DON’T and precautions before performing. 

 

 





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. 

















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.] 

Properties and Processes of Ideal Gas: Ideal Gas definition, Gas Laws: Boyle’s law, Charle’s law, 

Avagadro’s Law, Equation of State, Ideal Gas constant and Universal Gas constant, Ideal gas 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  
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