










24MA101                      Linear Algebra, Series and Calculus (LAB) 

Category: Basic Sciences (BS)  

Pre-requisite: 10+2 Mathematics 

Course Description: 

An overview of the functions of MathWorks Symbolic Math Tool Box to solve problems 

in Matrix algebra, differential calculus, multiple integrals, vector calculus and to test the nature 

of series. 

Course Objectives: 

The objective of the lab course is to demonstrate built-in functions to 

 find inverse, rank, eigen values, eigen vectors of a matrix and solution of system of linear 

equations. 

 analyze the convergence and divergence of infinite series. 

 find ordinary and partial derivatives 

 expand functions as Taylor’s and Maclaurin’s series. 

 determine extreme values of multi-variable function with and without constraints. 

 Calculate areas and volumes using double and triple integrals. 

 find gradient, divergent and curl. 

 

Course Outcomes: 

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

 CO 1: find rank, solution of systems of equations and eigen values & eigen vectors   

          of matrix  [K3] 

 CO 2: examine the convergence/divergence of infinite series.   [K3] 

 CO 3: use differential calculus to solve optimization problems.  [K3] 

 CO 4: calculate areas and volumes using double and triple integrals   [K3] 

 CO 5: find gradient, divergent and curl.      [K3] 

 

 

 

 

 

 



List of experiments: 

Unit  1:         CO 1 [K3] 

1. inv() function to find inverse of a matrix 

2. rank() function to find rank of a matrix 

3. rref() function to solve system of linear equations 

4. eig() function to find eigen values and eigen vectors of a matrix 

 Specific Resources:  

MathWorks Linear Algebra Documentation 

Linear Algebra - MATLAB & Simulink - MathWorks India 

 

Unit  2:         CO 2 [K3] 

1. vpa() function to evaluate numerically each term of series 

2. symsum() function to test the nature of the series 

     Specific Resources:  

MathWork Symbolic Calculus Tool Box 

Calculus - MATLAB & Simulink - MathWorks India 

 

Unit  3:         CO 3 [K3] 

1. diff() function to find ordinary and partial derivatives 

2. taylor() function to expand functions as Taylor’s and Maclaurin’s series 

3. fmincon() function to find minimum of a function with constraints 

 Specific Resources:  

MathWork Symbolic Math Tool Box 

  Symbolic Math Toolbox Documentation - MathWorks India 

MathWork Optimization Tool Box 

       Optimization Toolbox Documentation - MathWorks India 

 

Unit  4:         CO 4 [K3] 

1. int() function to find double and triple integrals 

      Specific Resources:  

                  MathWork Symbolic Calculus Tool Box 

       Calculus - MATLAB & Simulink - MathWorks India 

 

Unit  5:         CO 5 [K3] 

1. gradient() function to find gradient of a scalar point function 

2. divergence() function to find divergence of a vector point function 

3. curl() function to find curl of a vector point function 

      Specific Resources:  

                  MathWork Symbolic Calculus Tool Box 

           Calculus - MATLAB & Simulink - MathWorks India 

 

https://in.mathworks.com/help/matlab/linear-algebra.html
https://in.mathworks.com/help/symbolic/calculus.html?s_tid=CRUX_lftnav
https://in.mathworks.com/help/symbolic/index.html?s_tid=CRUX_lftnav
https://in.mathworks.com/help/optim/index.html?s_tid=hc_product_card
https://in.mathworks.com/help/symbolic/calculus.html
https://in.mathworks.com/help/symbolic/calculus.html


24CY102        Engineering Chemistry  
(EEE, ECE, EIE branches only) 

Category: Basic Sciences (BS)           3L  0T  0P  3C 

Pre-requisite: 10+2 Chemistry 

Course Description: 

The course is designed for B.Tech. Electrical, Electronics and Communications and 

Instrumentation Engineering students, providing essential and applied knowledge of Chemistry 

relevant to their fields. Understanding the specific application of materials based on their 

characteristic properties, which are determined by their structural and bonding aspects, is crucial 

for appropriate utilization. With this focus, the course covers the working of electrodes, sensors, 

batteries, fuel cells and super capacitors which are application of principles of electrochemistry. 

Also, the course enlightens the students on mechanistic aspects of corrosion and its control, 

chemical aspects of materials useful in electrical and electronics engineering. Further, it focuses 

on the principles and instrumentation of various instrumental techniques. 

Course Aims and Objectives: 

1. Impart knowledge on the functioning of electrodes, potentiometric and conductometric 

sensors.   

2. Discuss construction and working of different types of batteries, fuel cells and super 

capacitors based on the principles of electrochemistry.  

3. Analyse various corrosion processes and propose control methods depending on the principles 

of corrosion. 

4. Explore the chemical aspects of various materials used in electrical, electronics and 

communications engineering. 

5. Explain the principles, instrumentation of different instrumental techniques and their 

applications. 

 

 



Course Outcomes: 

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

CO1: apply the principles of electrochemistry to analyse working of electrodes and sensors [K3]. 

CO2: analyse various electrochemical energy systems for their application in engineering [K4]. 

CO3: assess the challenges arising due to corrosion of electronic devices [K4]. 

CO4: demonstrate the knowledge of materials for their use in manufacture of electrical and 

electronic devices [K3]. 

CO5: compare different analytical techniques and their instrumentation for their application in 

qualitative and quantitative analysis [K4]. 

 

Course Structure: 

 

Unit 1: Electrochemistry 

Contents 

 Electrodes, electrode potentials and electrochemical cells  

 The Nernst equation with numerical problems for calculating electrode potential and emf 

 Reference electrodes – Calomel and Ag/AgCl electrodes, Ion-selective electrodes, glass 

electrode - construction, working, advantages, and disadvantages   

 Potentiometry – redox titrations 

 Conductometry (acid-base reactions) 

 Electrochemical sensors – principle and applications 

Description:  

This unit covers the fundamentals of various electrodes and sensors, and deals with their 

working and applications.   

Examples/Applications/Case Studies: 

● Determination of pH using glass electrode 

● Applications of electrodes and sensors in water quality analysis 

Exercises/Projects: 

● Numerical problems based on calculation of emf of cells uisng Nernst equation 

● Conductometric titrations with examples of acid-base reactions 

● Potentiometric titrations of redox reactions 

 



Learning Outcomes: 

● Understand the working mechanisms of various electrodes and the chemical 

reactions involved 

● Explore the electrochemical principles underlying the operation of sensors  

● Select appropriate electrodes and sensors for specific applications in their 

respective fields 

Specific Resources: 

● https://www.sciencedirect.com/topics/chemistry/electrochemistry 

● https://wme-z1.pwr.edu.pl/wp-content/uploads/2017/05/Basics-of-Electrochemistry.pdf  

 

Unit 2: Electrochemical Energy Systems 

Contents 

 Types of electrochemical energy systems – charging vs. discharging 

 Primary vs. secondary batteries 

 Lithium-ion batteries – Lithium iron phosphate and lithium cobalt oxide – construction 

and working of the batteries including cell reactions 

 Fuel cells – hydrogen-oxygen fuel cell and polymer electrolyte membrane fuel cell 

 Super capacitors – principle, classification and applications 

 Chemistry of fast charging EVs 

Description:  

This unit provides the knowledge of different electrochemical energy systems including 

batteries, fuel cells and super capacitors useful in the domains of electrical, electronics, 

communications and instrumentation engineering.  

Examples/Applications/Case Studies: 

● Study of the working of lead-acid battery and effect of concentration of electrolyte 

on the working of battery 

● Identification of applications of commercially available batteries and correlating 

with the properties of the batteries. 

Exercises/Projects: 

● Preparation of a comparative report on different batteries with reference to their 

efficiency, cycle life, self discharge and other characteristics. 

● Correlating the characteristics of batteries and their applications. 

https://www.sciencedirect.com/topics/chemistry/electrochemistry
https://wme-z1.pwr.edu.pl/wp-content/uploads/2017/05/Basics-of-Electrochemistry.pdf


Learning Outcomes: 

● Understand the working and chemistry involved in different batteries and fuel cells 

● Explore the advantages and disadvantages of different electrochemical energy 

systems 

● Predict the suitable energy system that can be employed for a particular application 

in electrical and electronics domains. 

Specific Resources: 

● https://ocw.mit.edu/courses/10-626-electrochemical-energy-systems-spring-

2014/pages/lecture-notes/  

● https://pressbooks.online.ucf.edu/chemistryfundamentals/chapter/batteries-and-

fuel-cells-2/  

Unit 3: Corrosion and Its Control 

Contents 

 Introduction to corrosion, causes and examples 

 Electrochemical corrosion: hydrogen evolution and oxygen absorption corrosion 

 Differential aeration corrosion 

 Galvanic corrosion and its control, including the galvanic series 

 Corrosion in microelectronic devices 

 Factors influencing corrosion 

 Electroplating and electroless plating 

Description:  

This unit introduces the fundamentals of corrosion, its mechanisms, and various forms. It 

also covers methods for controlling corrosion through surface coatings.  

Examples/Applications/Case Studies: 

● Corrosion of metals in acidic medium 

● Water drop experiment 

● Corrosion of bolts and nuts fitted to wooden structures 

● Practical examples of corrosion in electronic and electrical devices 

 

 

https://ocw.mit.edu/courses/10-626-electrochemical-energy-systems-spring-2014/pages/lecture-notes/
https://ocw.mit.edu/courses/10-626-electrochemical-energy-systems-spring-2014/pages/lecture-notes/
https://pressbooks.online.ucf.edu/chemistryfundamentals/chapter/batteries-and-fuel-cells-2/
https://pressbooks.online.ucf.edu/chemistryfundamentals/chapter/batteries-and-fuel-cells-2/


Exercises/Projects: 

● Identify practical corrosion processes, determine their forms, and propose 

appropriate control methods 

● Determine corrosion rates of different metal in any specific corrosive medium 

Learning Outcomes: 

● Describe the principles and various forms of corrosion 

● Explore the mechanistic aspects of corrosion processes 

● Predict the probable causes of corrosion and identify suitable methods to minimize 

it 

Specific Resources: 

● https://pesjournal.net/journal/v3-n1/2.pdf  

● https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_C

ontrol  

Unit 4: Chemistry of Electrical and Electronic Materials 

Contents 

 Conducting polymers: Types of conducting polymers, mechanisms of conduction in 

undoped, doped polyacetylene and engineering applications of conducting polymers. 

 Other materials of conduction: Production of electronic grade silicon from quartz and its 

applications, metal compounds as semiconductors, applications of carbon nanotubes and 

graphene in electrical and electronic industry. 

Description:  

This unit focuses on the chemistry of electrical and electronic materials with reference to 

their structural changes during conduction. It also includes applications of silicon, metal 

compounds and nanomaterials in electrical and electronic engineering.  

Examples/Applications/Case Studies: 

● Practical examples of conducting polymers and their applications 

● Illustrations of application of conducting polymers in electrical and electronic 

applications. 

 

 

https://pesjournal.net/journal/v3-n1/2.pdf
https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_Control
https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_Control


Exercises/Projects: 

● Comparison of conductivities of different types of materials such as polymers, pure 

elements, and nano materials. 

● Preparation of a report on the conduction performance of solid conducting 

materials  

Learning Outcomes: 

● Understand the chemical structural changes in materials that lead to variation of 

conductivity. 

● Explore different steps involved in the production of silicon from quartz 

● Select appropriate materials for specific applications in electrical and electronic 

industry. 

Specific Resources: 

● https://pubs.rsc.org/en/content/articlehtml/2021/ra/d0ra07800j  

● https://nanografi.com/blog/application-areas-of-nanotechnology-in-display-and-

communication-technology/  

Unit 5: Analytical Instrumentation Techniques 

Contents 

 Electromagnetic spectrum, Interaction of radiation with matter. 

 UV-Visible spectroscopy: principle, electronic transitions, various shifts in UV-Visible 

spectroscopy, Lambert-Beer’s law, Instrumentation, qualitative and quantitative 

applications of UV-Visible spectroscopy. 

 Infrared spectroscopy: principle, types of vibrations, selection rule for vibrations in 

diatomic molecules, Instrumentation, qualitative and quantitative applications of IR 

spectroscopy. 

Description: 

This unit explores the principles, instrumentation and applications of spectroscopic 

techniques such as UV-Visible spectroscopy and Infrared spectroscopy.  

 

 

https://pubs.rsc.org/en/content/articlehtml/2021/ra/d0ra07800j
https://nanografi.com/blog/application-areas-of-nanotechnology-in-display-and-communication-technology/
https://nanografi.com/blog/application-areas-of-nanotechnology-in-display-and-communication-technology/


 

Examples/Applications/Case Studies: 

● Practical applications of Lambert-Beer’s law 

● Comparison of the two instrumental techniques namely UV-Visible and IR 

spectroscopy with reference to their principles and applications. 

Exercises/Projects: 

● Verification of the Lambert-Beer’s law with different solutions 

● Determination of wavelength (max) of different organic compounds using UV-

Visible spectrophotometer, and comparing the values with literature reported 

values. 

● Determination of wavelength (max) of different coloured compounds using 

colorimeter, and comparing the values with literature reported values. 

Learning Outcomes: 

● Understand the principles of spectroscopic techniques and instrumentation 

involved in each technique 

● Explore the role of each component in the instrumentation of the selected 

analytical techniques 

● Apply the knowledge of principles and instrumentation of the analytical techniques 

for their suitable applications 

Specific Resources: 

● https://personal.utdallas.edu/~goeckner/plasma_tech_class/AgilentSpectroPub4.pdf  

● https://personal.utdallas.edu/~scortes/ochem/OChem_Lab1/recit_notes/ir_presentat

ion.pdf  

Textbook(s) / Reference(s): 

Textbooks: 

1. Ramesh, S. (2013). Engineering chemistry (2nd ed.). Wiley India. 

2. Shikha Agarwal, (2015). Engineering chemistry: fundamentals and applications (1st ed.). 

Cambridge University Press. 

3. Jain, P.C. (2018). Engineering chemistry (17th ed.). Dhanpat Rai.  

 

https://personal.utdallas.edu/~goeckner/plasma_tech_class/AgilentSpectroPub4.pdf
https://personal.utdallas.edu/~scortes/ochem/OChem_Lab1/recit_notes/ir_presentation.pdf
https://personal.utdallas.edu/~scortes/ochem/OChem_Lab1/recit_notes/ir_presentation.pdf


References: 

1. Prasantha Rath, & Aruna Kumari, S. (2023). Engineering chemistry (1st ed.). Cengage. 

2. Arun Bahl, Bahl, B. S., & Tuli, G. D. (2020). Essentials of physical chemistry (28th ed.). 

S. Chand. 

3. Haghi, A. K., Mercader, A. G., Balkoese, D., & Mukbaniani, O. V. (2021). Applied 

chemistry and chemical engineering, (1st ed.). CRC Press, Taylor & Francis Group. 

4. Skoog, D. A., West, D. M., Holler, F. J., & Crouch, S. R. (2022). Fundamentals of 

analytical chemistry (10th ed.). Cengage. 

5. Fontana, M. G. (2017). Corrosion engineering (3rd ed.). McGraw-Hill Education. 

6. Swaminathan, P. (2017). Semiconductor materials, devices, and fabrication. Wiley. 

7. Banwell, C. N., & McCash, E. M. (2017). Fundamentals of molecular spectroscopy (4th 

ed.). McGraw-Hill Education. 

Mapping of Course Outcomes to Program Outcomes: 

(H=high; M=medium; L=low) 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 H L M          

CO2 H  M  L        

CO3 H M L          

CO4 H  M  L        

CO5 H M  L         

 
 

 



24CY103        Chemistry for Engineers 
    (For CE and ME branches only) 

Category: Basic Sciences (BS)                    3L  0T  0P  3C 

Pre-requisite: 10+2 Chemistry 

Course Description: 

The course is designed for Civil and Mechanical Engineering first year students, providing 

essential and applied knowledge of Chemistry relevant to their fields. Understanding the specific 

application of materials based on their characteristic properties, which are determined by their 

structural and bonding aspects, is crucial for appropriate utilization. With this focus, the course 

covers the working principles of electrodes, sensors, batteries, and fuel cells, applying principles 

of electrochemistry. Additionally, it delves into the mechanistic aspects of lubricants and the 

composition of cement, concrete, composites, refractories, glasses, and alloy steels. Furthermore, 

the course emphasizes the principles and control methods of corrosion in various metal 

structures. 

Course Aims and Objectives: 

1. Impart knowledge on the functioning of electrodes, batteries and fuel cells, grounded in 

electrochemical principles.   

2. Analyse various corrosion processes and propose control methods based on corrosion 

principles.  

3. Discuss structural and compositional aspects of engineering materials such as polymers, 

glasses, and alloy steels. 

4. Explore the composition, nature, properties, and applications of different types of cements, 

concrete, and refractories. 

5. Explain the mechanisms and properties of lubricants, and the composition of composite 

materials, highlighting their engineering applications. 

 

 



Course Outcomes: 

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

 

CO1: apply the knowledge of basic electrochemistry principles to electrodes, batteries 

           and fuel cells [K3]. 

CO2: analyse various corrosion processes and control methods [K4]. 

CO3: analyse the dependence of applications of polymers, glasses and alloy steels on their 

           composition, bonding and structures [K4]. 

CO4: correlate the characteristic features of cements, concrete and refractories with chemical 

           composition and chemical reactions involved [K4]. 

CO5: apply the chemical aspects of lubricants and composite materials to assess their 

           engineering applications [K3]. 

 

Course Structure: 

 

Unit 1: Electrochemistry 

Contents 

 Electrodes, electrode potentials and electrochemical cells  

 The Nernst equation with numerical problems for calculating electrode potential and emf 

 Reference electrodes – Calomel and Ag/AgCl electrodes, Ion-selective electrodes, glass 

electrode - construction, working, advantages, and disadvantages 

 Conductometric analysis (acid-base reactions) 

 Batteries, with a focus on lithium-ion (LiCoO2) battery 

 Fuel cells, specifically the hydrogen-oxygen fuel cell 

Description:  

This unit covers the fundamentals of various electrodes, sensors, batteries, and fuel cells, 

focusing on their working principles and applications.  

Examples/Applications/Case Studies: 

● Determination of pH using glass electrode 

● Analysis of various parameters of water and soil using electrodes 

 



Exercises/Projects: 

● Numerical problems based on calculation of emf of cells using Nernst equation 

● Conductometric titrations with examples of acid-base reactions 

 

Learning Outcomes: 

● Understand the working mechanisms of various electrodes and the chemical 

reactions involved 

● Explore the electrochemical principles underlying the operation of sensors and 

batteries 

● Select appropriate electrodes, batteries, fuel cells, and sensors for specific 

applications in their respective fields 

 

Specific Resources: 

● https://www.sciencedirect.com/topics/chemistry/electrochemistry 

● https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry 

● 20.7: Batteries and Fuel Cells - Chemistry LibreTexts 

 

Unit 2: Corrosion and its control 

Contents 

 Introduction to corrosion and its causes 

 Electrochemical corrosion: hydrogen evolution and oxygen absorption corrosion 

 Differential aeration corrosion 

 Scaling and corrosion in boilers and their control 

 Galvanic corrosion and its control, including the galvanic series 

 Surface coatings: types of metallic coatings 

 Hot dipping processes: galvanizing and tinning 

Description:  

This unit introduces the fundamentals of corrosion, its mechanisms, and various forms. It 

also covers methods for controlling corrosion through surface coatings, such as hot 

dipping.  

https://www.sciencedirect.com/topics/chemistry/electrochemistry
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_Chemistry_-_The_Central_Science_(Brown_et_al.)/20%3A_Electrochemistry/20.07%3A_Batteries_and_Fuel_Cells


Examples/Applications/Case Studies: 

● Corrosion of metals in acidic medium 

● Water drop experiment 

● Corrosion of bolts and nuts fitted to wooden structures 

Exercises/Projects: 

● Identify practical corrosion processes, determine their forms, and propose 

appropriate control methods 

● Determine corrosion rates of different metal in any specific corrosive medium 

Learning Outcomes: 

● Describe the principles and various forms of corrosion 

● Explain the mechanistic aspects of corrosion processes 

● Predict the probable causes of corrosion and identify suitable methods to 

minimize it 

Specific Resources: 

● https://pesjournal.net/journal/v3-n1/2.pdf 

● https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_

Control 

Unit 3: Polymer Chemistry, Glasses and Alloy Steels 

Contents 

 Polymer chemistry: Introduction, types of polymerization, thermoplastics and 

thermosetting plastics, preparation, properties and applications of PVC, Nylon-6,6, Urea-

formaldehyde and Polyurethane. 

 Glasses: Composition, types of glasses, properties and engineering applications. 

 Alloy Steels: Types of steels, specific effects of alloying elements, industrial applications 

of alloy steels. 

Description:  

This unit explores materials such as polymers, glasses and alloy steels, focusing on the 

interrelation between their structures, bonding, and composition with their properties and 

applications in engineering domains.  

https://pesjournal.net/journal/v3-n1/2.pdf
https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_Control
https://www.researchgate.net/publication/275028997_Corrosion_and_Corrosion_Control


Examples/Applications/Case Studies: 

● Applications of polymers and glasses in the preparation of composites 

● Examples of different steels and other alloys used in the construction industry and 

other applications. 

Exercises/Projects: 

● Analyse industrial applications of alloy steels in different sectors such as 

aerospace, automotive, construction, and manufacturing. 

● Alloy steel sustainability assessment: Investigate the environmental impact of 

alloy steel production and use life-cycle assessment (LCA) methodologies to 

evaluate the sustainability of different alloy steels.  

Learning Outcomes: 

● Differentiate between different types of polymers, glasses, and alloy steels 

● Investigate the correlation between the structural characteristics of these materials 

and their respective properties 

● Analyse and select the most appropriate polymers, glasses, and alloy steels for 

specific engineering applications within their domain. 

Specific Resources: 

● https://www.snexplores.org/article/explainer-what-are-polymers 

● https://books.google.co.in/books/about/Glass_Chemistry.html?id=2yTyCAAAQB

AJ&redir_esc=y 

● https://kdmfab.com/alloy-steel/ 

Unit 4: Chemistry of Cement and Refractories 

Contents 

 Cement: Composition, manufacture of Portland cement, setting and hardening of cement 

and chemical reactions involved, concrete and RCC, reactions involved in corrosion of 

reinforcement steel, degradation and protection of concrete. 

 Refractories: Classification and properties – refractoriness, RUL test, porosity, and 

applications of refractories. 

 

 

https://www.snexplores.org/article/explainer-what-are-polymers
https://books.google.co.in/books/about/Glass_Chemistry.html?id=2yTyCAAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Glass_Chemistry.html?id=2yTyCAAAQBAJ&redir_esc=y
https://kdmfab.com/alloy-steel/


Description:  

This unit focuses on the chemistry involved in cement and refractory materials, covering 

their composition, manufacturing processes, setting and hardening mechanisms, 

properties and various applications of refractory materials.  

 

Examples/Applications/Case Studies: 

● Various concrete compositions tailored for different structural types 

● Real-world instances illustrating the corrosion of reinforcement steels embedded 

in concrete 

● Discuss the environmental impacts and sustainability considerations associated 

with cement production 

● Examine case studies of corrosion-related failures in reinforced concrete 

structures, such as parking garages, marine structures, and highway bridges. 

Exercises/Projects: 

● Analyse the composition of Portland cement and compare it with other types of 

cement (e.g., slag cement, fly ash cement) 

● Investigate the electrochemical reactions involved in the corrosion of 

reinforcement steel in concrete, including the formation of rust and the role of 

chlorides and carbonation 

Learning Outcomes: 

● Describe the chemical composition and reactions occurring in cement, concrete, 

and refractories 

● Investigate the correlation between material strength and other properties with the 

chemical makeup of these materials 

● Select suitable cement, concrete, and refractory materials for specific construction 

applications based on their compositions and properties 

Specific Resources: 

● https://www.mdpi.com/2076-3417/13/1/203 

● https://www.rhimagnesitaindia.com/blog/major-types-of-refractories,-

characteristics,-and-their-applications-/26 



Unit 5: Lubricants and Composite Materials 

Contents 

 Lubricants: Friction and effects of frictional heat, lubricants, mechanisms of lubrication, 

types of lubricants based on physical state, properties of lubricants – viscosity, flash and 

fire points, mechanical stability. 

 Composite materials: Constituents of composites, types of composites and engineering 

applications of composites. 

Description:  

This unit delves into necessity of lubricants and composite materials, emphasising their 

chemical compositions. It offers insights into the mechanistic workings of lubricants, 

along with a comprehensive study of various types, properties, and applications of both 

lubricants and composite materials.  

Examples/Applications/Case Studies: 

● Practical applications of composite materials 

● Real-world applications of lubrication in different machinery 

Exercises/Projects: 

● Friction and heat effects experiment: Design and conduct an experiment to 

investigate the effects of frictional heat on different surfaces. 

● Conduct research on various types of lubricants based on their physical state and 

prepare a report or presentation comparing their properties, advantages, and 

applications in different industries. 

● Preparation of a presentation discussing different types of composites such as 

polymer matrix composites (PMCs), metal matrix composites (MMCs), and 

ceramic matrix composites (CMCs), and include examples of engineering 

applications for each type of composite. 

Learning Outcomes: 

● Describe the mechanisms of lubrication and delve into the chemical composition 

of lubricants and composite materials 

● Investigate the diverse properties exhibited by lubricants and composites 

● Utilise the understanding of the chemistry behind lubricants and composite 

materials to accurately evaluate their suitability for industrial applications 



Specific Resources: 

● https://tameson.com/pages/lubricants 

● https://www.toppr.com/guides/geography/mineral-and-energy-

resources/composite-materials-definition-and-its-types/ 

 

Textbook(s) / Reference(s): 

Textbooks: 

1. Ramesh, S. (2013). Engineering chemistry (2nd ed.). Wiley India. 

2. Shikha Agarwal, (2015). Engineering chemistry: fundamentals and applications (1st ed.). 

Cambridge University Press. 

3. Jain, P.C. (2018). Engineering chemistry (17th ed.). Dhanpat Rai.  

References: 

1. Prasantha Rath, & Aruna Kumari, S. (2023). Engineering chemistry (1st ed.). Cengage. 

2. Arun Bahl, Bahl, B. S., & Tuli, G. D. (2020). Essentials of physical chemistry (28th ed.). 

S. Chand. 

3. Billmeyer Jr, F. W. (2007). Textbook of polymer science (3rd ed.). John Wiley & Sons. 

4. Haghi, A. K., Mercader, A. G., Balkoese, D., & Mukbaniani, O. V. (2021). Applied 

chemistry and chemical engineering, (1st ed.). CRC Press, Taylor & Francis Group. 

5. Skoog, D. A., West, D. M., Holler, F. J., & Crouch, S. R. (2022). Fundamentals of 

analytical chemistry (10th ed.). Cengage. 

6. Fontana, M. G. (2017). Corrosion engineering (3rd ed.). McGraw-Hill Education. 

7. Taylor, H. F. W. (1997). Cement chemistry (2nd ed.). Thomas Telford. 

Mapping of Course Outcomes to Program Outcomes: 

(H=high; M=medium; L=low) 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 H L M          

CO2 H M L          

CO3 H  M L         

CO4 H  M L         

CO5 H  M L         

 

https://tameson.com/pages/lubricants
https://www.toppr.com/guides/geography/mineral-and-energy-resources/composite-materials-definition-and-its-types/
https://www.toppr.com/guides/geography/mineral-and-energy-resources/composite-materials-definition-and-its-types/






































24ME181 Engineering Graphics 

Category: Engineering Sciences (ES) 0L 1T 3P 2.5C 

Pre-requisite: Nil 

Course Description: 

This course introduces students to the principles and practices of engineering graphics using Computer- 

Aided Design (CAD) tools. This course covers Plane and Descriptive geometry, orthographic and isometric 

projections. Students will learntocreate, modify, andanalyze2Dand3Ddrawings, focusing onapplications in 

engineering. 

Course Aims and Objectives: 

 To familiarize students with CAD software and its application in technical drawing. 

 To make students proficient in creating and editing 2D and 3D engineering drawings. 

 To teach the drawing of plane curves and their applications 

 To explain the projection of points, lines, Planes and solids. 

 To enable students to visualize and represent 3D objects through orthographic projections, isometric 

views and development of surfaces. 

 To cultivate skills in preparing engineering drawings following standard conventions and practices. 

Course Outcomes: 

After completion of the course, students will be able to: 

1. Construct plane curves and identify their applications. 

2. Draw orthographic projections of points, lines and planes 

3. Develop 2D drawings of solids and surfaces. 

4. Demonstrate proficiency in creating isometric projections. 

5. Identify the 3D objects through orthographic projections. 

 
Course Structure: 

Unit 1: Plane Curves  

Contents 

 Circles, ellipses, parabolas, hyperbolas.

 Involutes, cycloids.

Description 

 This unit introduces the different types of plane curves and their construction using CAD tools.

 



Examples /Applications /Case-studies: Gear profiles, cam profiles, architectural 

curves.  

Exercise/Project Problems: Drawing and dimensioning plane curves using CAD tools.  

Learning Outcomes: 

 Visualize different plane curves and their applications

 Construct and identify the usage of helical and spiral curves
 
 
Unit 2: Projection of Points, Lines, and Planes 

Contents 

 Orthographic projection fundamentals,

 Projections of points, lines and planes.

 
Description: 

 This unit covers the principles of orthographic projection, projections of points, lines, and planes.

 
Examples/Applications/Case-studies: Projection of lines and planes in different orientations. 

 
Exercise/Project Problems: Drawing projections of lines and plane surfaces. 

 
Learning Outcomes: 

 Represent the points and lines in 3-D space on a 2-D plane
 

 Identify the plan and elevation of planes in different orientations.
 
Unit3: Projection of Solids and Development of Surfaces  

Contents 

 Projections, Section of solids and development of surfaces.

 
Description: 

 This unit provides the techniques for projecting 3D solids on to 2D planes and developing surfaces.



Examples/Applications/Case-studies: Projections of regular solids and their sections, Sheet metal 

development, pipe fittings. 

Exercise/Project Problems: Creating projections and developments using CAD tools. 
 

Learning Outcomes: 

 Represent 3-D solids and their sections on a 2-D plane.
 

 Develop surfaces of complex solids on a 2-D plane.
 
Unit4: Orthographic Projection 

Contents 

 Orthographic projection conventions, first angle projections.

 Conversion of Isometric views into orthographic projections

Description: 

 This unit covers the principles of orthographic projection and its application in engineering graphics.

 
Examples/Applications/Case-studies: Manufacturing drawings of engineering components. 

Exercise/Project Problems: Creating orthographic projections of simple and complex objects using 

CAD tools. 

Learning Outcomes: 

 Represent machine parts in plan and elevation.

 Identify the details of drawings in first angle projections.
 
 
Unit5: Isometric Projection 

Contents 

 Isometric projection principles, isometric views of objects.

 Conversion of orthographic projections into Isometric views

Description: 

 This unit focuses on isometric projection and its application in engineering drawings.

 
Examples/Applications/Case-studies: Isometric views of engineering components. 

 
Exercise/Project Problems: Drawing isometric views using CAD tools. 

 
Learning Outcomes: 

 
 Convert 2-D drawings into a pictorial drawing. 



Text Books: 

 
1.Kulkarni,D.M.,Rastogi,A.P.,&Sarkar,A.K.(2009).EngineeringgraphicswithAutoCAD 

 
(reviseded.).PHILearningPvt.Ltd. 

 
 
References/e-Resources: 

1. Bethine.A.Fishel,JayD.Helsel, (2014).EngineeringGraphicswithAutoCAD,Pearson 

Education. 

2. CADFolks,(2023).AutoCAD2023forBeginners,CADFolksPublications. 



24CY181    Chemistry Lab  

Category: Basic Sciences (BS)                        0L  0T  2P  1C 

Pre-requisite: 10+2 Chemistry 

 

Course Description:  

The course is designed for students of B.Tech., providing essential practical knowledge of Chemistry 

concepts relevant to their fields. This hands-on laboratory course provides the students with practical 

experience in applied chemical techniques and experiments. The course is useful for students to 

develop essential skills of proper handling of instruments and apparatus, accurate measurements and 

recording data, as well as interpretation of data to arrive at the correct conclusion. The course 

includes the experiments based on different instrumental techniques for the quantitative analysis of 

different solutions. Also, the course enlightens the students on preparation of polymers, and 

corrosion related experiments. Further, it focuses on the conventional method of quantitative 

determination of samples using volumetric method.  

Course Aims and Objectives: 

1. Enhance understanding of chemical principles involved in instrumental methods of chemical 

analysis.   

2. Develop skills in handling analytical instruments that can measure various chemical 

parameters. 

3. Promote critical thinking and problem-solving through the interpretation of data obtained 

from the instruments. 

4. Familiarize students with advantages and limitations of instrumental methods of analysis 

compared to conventional volumetric analysis. 

5. Explore the practical aspects of chemical processes involved in preparation of polymers, 

metallic coatings, etc. 

 

 



Course Outcomes: 

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

 

CO1: demonstrate a comprehensive understanding of various instrumental methods of chemical 

analysis [K3]. 

CO2: analyse quantitatively different redox systems and neutralization systems using volumetric 

analysis [K4]. 

CO3: compare corrosion tendencies of different metals and their protection by surface coatings [K4]. 

CO4: apply theoretical knowledge and skills of preparation of polymers, complexes on substrates, 

adsorption processes, porosity, viscosity, etc. [K3]. 

 

Course Structure: 
 

Contents  

List of experiments: Following is the list of experiments common to all branches of engineering 

followed by the specific experiments proposed for different groups of branches: 

 

Experiments common to all branches: 

 
1. Determination of strength of acid in a lead-acid battery  

2. Determination of strength of base using pH metric titration 

3. Conductometric analysis of a base using a standard acid 

4. Determination of ferrous iron by permanganometry 

5. Comparison of corrosion rates of different metals/alloys 

6. Preparation of Urea-formaldehyde resin 

7. Determination of amount of iron in a solution by colorimetry 

8. Chemistry of blueprinting 

9. Adsorption of acetic acid on charcoal 

 

Experiments for CE and ME branches: 

 

10. Determination of total hardness of a water sample 

11. Determination of calcium in Portland cement 

12. Determination of porosity of a refractory material 

13. Determination of viscosity of lubricating oil by Redwood viscometer 



Experiments for ECE, EEE and EIE branches: 

 

10. Determination of ferrous iron by dichrometry 

11. Determination of ferrous iron by potentiometry 

12. Verification of Lambert-Beer’s law 

13. Electroplating of copper on iron article 

 

Experiments for CSE, AI and IT branches: 

 

10. Determination of ferrous iron by dichrometry 

11. Determination of ferrous iron by potentiometry 

12. Conductometric analysis of mixture of acids 

13. Preparation of conducting polyaniline from aniline 

 

Textbook(s) / Reference(s): 

Textbooks: 

1. Mendham, J. (2009). Vogel’s Quantitative Chemical Analysis (6th  ed.). Pearson Education. 

2. Theodore, J., & George Pope, F. (2021). Elementary Practical Chemistry. Inorganic and 

Organic (1st  ed.). Legare Street Press. 

 

References: 

1. Akhil, N., Deepak, L., Atul, B., & Chaudari, P.B. (2023). Practical Manual of Inorganic, 

Organic and Medicinal Chemistry (1st  ed.). IP Innovative. 

2. Venkateswaran, V. (2012). Basic Principles of Practical Chemistry (2nd  ed.). S. Chand & 

Sons. 
 

E-Resources: 
 

1. https://nitm.ac.in/ckfinder/userfiles/files/CY%20151_Labmanual%20Chemistry%20B_Tech

%201st%20year.pdf  

2. http://icv-au.vlabs.ac.in/inorganic-

chemistry/Water_Analysis_Determination_of_Physical_Parameters/  

3. http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/  

4. http://pcv-au.vlabs.ac.in/physical-

chemistry/Determination_of_Viscosity_of_Organic_Solvents/  

5. http://vlabs.iitb.ac.in/vlabs-

dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-

nitk/simulation.html  

6. https://chemcollective.org/vlabs  

https://nitm.ac.in/ckfinder/userfiles/files/CY%20151_Labmanual%20Chemistry%20B_Tech%201st%20year.pdf
https://nitm.ac.in/ckfinder/userfiles/files/CY%20151_Labmanual%20Chemistry%20B_Tech%201st%20year.pdf
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
https://chemcollective.org/vlabs


Mapping of Course Outcomes to Program Outcomes: 

(H=high; M=medium; L=low) 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 M H  M H        

CO2 M H  M  L       

CO3 M H   M L       

CO4 M H   M        

 

 

 



 

24ME182               Workshop Practice 

(for Civil Engineering Students only) 

Category: Engineering Science (ES)          0L  0T  3P  1.5C 

Pre-requisite: 10+2 Physics 

PART-1: Exercises common to all branches of engineering students 

Course Description: (Part-1) 

This part of the course provides first-year engineering students with comprehensive hands-on 

experience in electrical systems, electronics, and computer science fundamentals. The course covers 

practical exercises in electrical wiring and circuit design, electronics component handling, and 

computer hardware and software configuration. Students will engage in activities such as electrical 

switching circuits, distribution board assembly, electronic component identification, and basic IoT 

(Internet of Things) projects. The course is designed to equip students with essential skills for 

diagnosing and constructing electrical and electronic systems, as well as understanding computer 

hardware and IoT applications. 

Course Outcomes: (Part-1) 

 

At the end of this part of the course, the student will be able to... 

CO1: design, assemble, and test various electrical circuits, including stair case, two-way, and fan 

connections, and accurately measure electrical parameters such as voltage, current, power, and energy 

using digital meters. 

CO2: identify and use electronic components (resistors, capacitors, diodes, switches) to construct and 

test a simple calling bell circuit, demonstrating understanding of circuit design and component 

functionality. 

CO3: install and configure peripheral devices on a desktop system and apply basic IoT principles 

using an Arduino board to measure and interpret environmental data such as temperature, humidity, 

and distance. 

 

 

 

 



Course Contents: (Part-1) 

1. Electrical Workshop Practice Exercises:                                                                   (3 hrs) 

 Stair case/Two-way /Gowdown Switching/Fan connection 

 3Φ Distribution board with fuse, MCB, two way switches, light indicator,4 switches, fan 

regulator 

 Measurement of voltage, current, power, Energy by using digital meters 

 

2. Electronics Workshop Practice Exercises:                                                                  (1 hr) 

  Familiarization of electronic components such as resistors, capacitors, diodes, and 

switches.  

  Preparation of a simple calling bell circuit board and and testing its operation. 

 

3. Computer science Workshop Practice Exercises:                                                       (2 hrs) 

 Hardware components of a desktop system: Peripheral Installation: Install and configure 

         peripheral devices such as printers, scanners, and external hard drives. 

 Basics of Internet of things (IOT): 

 Demonstration of different components and pin configuration of Arduino board 

 To measure Temperature, humidity and distance using Arduino board. 

 

Modern Manufacturing methods:  

 Demonstration of 3-D printing process. 

 

 

 

 

 

 

 

 

 

 



 

PART-2: Exercises to Civil Engineering students only 

 

Course Description: (Part-2: CE) 

This part of workshop practice course provides first-year civil engineering students with hands-on 

training in fundamental construction and environmental monitoring techniques, essential for 

residential building projects. Students will explore various construction materials and methods, 

including carpentry, plumbing, wall construction, and flooring installation. Additionally, the course 

covers essential environmental monitoring practices to ensure site safety and compliance. Through 

practical exercises and demonstrations, students will gain valuable skills applicable to real-world 

construction scenarios, preparing them for more advanced studies and professional work in the field 

of construction. 

 

Course Outcomes: (Part-2: CE) 

At the end of this part of the course, the student will be able to... 

CO1: identify and apply common construction materials such as concrete, bricks, wood, and steel in 

residential building projects, demonstrating an understanding of their properties and uses. 

CO2: use carpentry tools and techniques to construct and assemble basic wooden structures, 

including windows and wall frames, showcasing their proficiency in essential carpentry skills. 

CO3: install and repair plumbing systems in residential buildings, including water supply lines, 

drainage pipes, and fixtures, demonstrating practical knowledge of plumbing installation and 

maintenance. 

CO4: construct various types of walls, including stud walls, masonry walls, and concrete block walls, 

and perform related tasks such as laying bricks or blocks, framing, and installing insulation and 

sheathing. 

CO5: prepare subfloors and install various types of flooring materials, including hardwood, tile, and 

carpet, demonstrating competence in flooring installation techniques and material handling. 

CO6: use environmental monitoring instruments, such as air quality meters, air velocity meters, TDS 

meters, noise meters, and lux meters, to assess and ensure safe and compliant conditions on 

construction sites. 

 

 

 



 

Course Contents: (Part-2: CE)                      (6 hrs) 

1. Introduction to Construction Materials: 

 Application of common construction materials used in residential buildings such as 

concrete, bricks, wood, and steel. 

2. Basic Carpentry Techniques: 

 Carpentry tools and techniques in building construction including sawing, drilling, 

nailing, and framing. Practice assembling of simple wooden structures like windows 

and wall frames. 

3. Plumbing Installation and Repair: 

 Basic plumbing methods and installation techniques for residential buildings. Practice 

installing water supply lines, drainage pipes, and fixtures like sinks, toilets, and 

showers. 

4. Wall Construction Methods: 

 Construction methods of different walls such as stud walls, masonry walls, and 

concrete block walls used in residential buildings. Practice laying bricks or blocks, 

framing walls, and installing insulation and sheathing. 

5. Flooring Installation: 

 Flooring materials and installation methods such as hardwood flooring, tile flooring, 

and carpeting for residential buildings. Practice preparing subfloors and installing 

flooring materials. 

       6. Introduction to Environmental Monitoring: 

 Environmental monitoring techniques for construction sites. Practice monitoring by 

using air quality meter, air velocity meter, TDS meter (water quality), noise meter and 

lux meter.  

 

        REFERENCES: 

1. Khanna P.N, “Indian Practical Civil Engineering Handbook”, Engineers Publishers.  

2. Arora S.P and Bindra S.P, " Building Construction", Dhanpat Rai Publications 

3. S. C. Rangwala, “Engineering Materials,” Charotar Publishing House. 

4. Bawa H S, “Workshop Technology”, 2nd edition, 2017. 

5. Howard C. Massey,” Basic Plumbing with Illustrations”, Craftsman Book Co. 

 



 

24ME182               Workshop Practice 

(for CSE / AI&DS / AI&ML / IT branches only) 

Category: Engineering Science (ES)          0L  0T  3P  1.5C 

Pre-requisite: 10+2 Physics 

PART-1: Exercises common to all branches of engineering students 

 

Course Description: (Part-1) 

This part of the course provides first-year engineering students with comprehensive hands-on 

experience in electrical systems, electronics, and computer science fundamentals. The course covers 

practical exercises in electrical wiring and circuit design, electronics component handling, and 

computer hardware and software configuration. Students will engage in activities such as electrical 

switching circuits, distribution board assembly, electronic component identification, and basic IoT 

(Internet of Things) projects. The course is designed to equip students with essential skills for 

diagnosing and constructing electrical and electronic systems, as well as understanding computer 

hardware and IoT applications. 

Course Outcomes: (Part-1) 

 

At the end of this part of the course, the student will be able to... 

CO1: design, assemble, and test various electrical circuits, including stair case, two-way, and fan 

connections, and accurately measure electrical parameters such as voltage, current, power, and energy 

using digital meters. 

CO2: identify and use electronic components (resistors, capacitors, diodes, switches) to construct and 

test a simple calling bell circuit, demonstrating understanding of circuit design and component 

functionality. 

CO3: install and configure peripheral devices on a desktop system and apply basic IoT principles 

using an Arduino board to measure and interpret environmental data such as temperature, humidity, 

and distance. 

 



 

Course Contents: (Part-1) 

1. Electrical Workshop Practice Exercises:                                                                   (3 hrs) 

 Stair case/Two-way /Gowdown Switching/Fan connection 

 3Φ Distribution board with fuse, MCB, two way switches, light indicator,4 switches, fan 

regulator 

 Measurement of voltage, current, power, Energy by using digital meters 

 

2. Electronics Workshop Practice Exercises:                                                                  (1 hr) 

  Familiarization of electronic components such as resistors, capacitors, diodes, and 

switches.  

  Preparation of a simple calling bell circuit board and and testing its operation. 

 

3. Computer science Workshop Practice Exercises:                                                       (2 hrs) 

 Hardware components of a desktop system: Peripheral Installation: Install and configure 

         peripheral devices such as printers, scanners, and external hard drives. 

 Basics of Internet of things (IOT): 

 Demonstration of different components and pin configuration of Arduino board 

 To measure Temperature, humidity and distance using Arduino board. 

 

Modern Manufacturing methods:  

 Demonstration of 3-D printing process. 

 

 

 

 

 

 

 

 



 

PART-2: Exercises to Computers group students only (CSE/ AI&DS/ AI&ML/ IT) 

 

Course Description: (Part-2: CSE/ AI&DS/AI&ML/ IT) 

This part of course provides first year CSE/AI&DS/IT students an in-depth exploration of the 

fundamental components and operations of modern computer systems. Through hands-on experience, 

students will gain practical knowledge in disassembling and reassembling computers, troubleshooting 

hardware issues, installing peripherals, setting up and configuring networks, interfacing sensors with 

microcontrollers, and implementing basic digital logic design. The course emphasizes real-world 

applications and problem-solving skills, enabling students to confidently manage and maintain 

computer hardware and network systems. 

 

Course Outcomes: (Part-2: CSE/ AI&DS/ IT) 

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

CO1: identify and explain the function of each major computer component by disassembling and 

reassembling a desktop computer, including the CPU, motherboard, RAM, HDD/SSD, and GPU. 

CO2: examine and troubleshoot common hardware issues such as RAM failures and CPU 

overheating, using systematic problem-solving techniques. 

CO3: demonstrate the installation of peripheral device software including printers, scanners, and 

external hard drives, ensuring full functionality within the system. 

CO4: design and set up a network topology of a local area network (LAN), including routers, 

switches, and computers, with proper IP addressing and network service configuration. 

CO5: interface sensors with microcontrollers to acquire and display data using platforms like 

Arduino, demonstrating practical skills in sensor-based data acquisition. 

CO6: illustrate basic digital logic operations using breadboards and logic Integrated Circuits (ICs), 

reinforcing foundational knowledge in digital logic design. 

 

 

 

 

 



 

Course Contents: (Part-2: CSE/ AI&DS/ IT)                                   (6 hrs) 

1. Computer Components: 

 Disassemble and reassemble a desktop computer to understand the role of each component 

(CPU, motherboard, RAM, HDD/SSD, GPU, etc.). 

2. Hardware Troubleshooting & Peripheral Installation: 

 Simulate common hardware issues (e.g., RAM failure, CPU overheating) and identify the 

procedures to resolving them. 

3. Peripheral Installation: 

 Install and configure peripheral devices such as printers, scanners, and external hard 

drives. 

4. Network Setup and Configuration: 

 Set up a small LAN network with routers, switches, and computers. Configure IP addresses, 

subnet masks, and basic network services. 

5. Sensor Interfacing and Data Acquisition: 

 Acquire the data by interfacing sensors (e.g., temperature, light, motion) through 

microcontrollers.  

 Execute the program on Arduino IDE & display the measured values. 

6. Digital Logic Design Basics: 

 Implement basic digital logic gate (AND, OR, NOT) operations using breadboards and logic 

Integrated Circuits (ICs). 

 



24ME182               Workshop Practice 

(for EEE/ECE/EIE branches only) 

Category: Engineering Science (ES)          0L  0T  3P  1.5C 

Pre-requisite: 10+2 Physics 

PART-1: Exercises common to all branches of engineering students 

 

Course Description: (Part-1) 

This part of the course provides first-year engineering students with comprehensive hands-on 

experience in electrical systems, electronics, and computer science fundamentals. The course covers 

practical exercises in electrical wiring and circuit design, electronics component handling, and 

computer hardware and software configuration. Students will engage in activities such as electrical 

switching circuits, distribution board assembly, electronic component identification, and basic IoT 

(Internet of Things) projects. The course is designed to equip students with essential skills for 

diagnosing and constructing electrical and electronic systems, as well as understanding computer 

hardware and IoT applications. 

Course Outcomes: (Part-1) 

 

At the end of this part of the course, the student will be able to... 

CO1: design, assemble, and test various electrical circuits, including stair case, two-way, and fan 

connections, and accurately measure electrical parameters such as voltage, current, power, and energy 

using digital meters. 

CO2: identify and use electronic components (resistors, capacitors, diodes, switches) to construct and 

test a simple calling bell circuit, demonstrating understanding of circuit design and component 

functionality. 

CO3: install and configure peripheral devices on a desktop system and apply basic IoT principles 

using an Arduino board to measure and interpret environmental data such as temperature, humidity, 

and distance. 

 

 



 

Course Contents: (Part-1) 

1. Electrical Workshop Practice Exercises:                                                                   (3 hrs) 

 Stair case/Two-way /Gowdown Switching/Fan connection 

 3Φ Distribution board with fuse, MCB, two way switches, light indicator,4 switches, fan 

regulator 

 Measurement of voltage, current, power, Energy by using digital meters 

 

2. Electronics Workshop Practice Exercises:                                                                  (1 hr) 

  Familiarization of electronic components such as resistors, capacitors, diodes, and 

switches.  

  Preparation of a simple calling bell circuit board and and testing its operation. 

 

3. Computer science Workshop Practice Exercises:                                                       (2 hrs) 

 Hardware components of a desktop system: Peripheral Installation: Install and configure 

         peripheral devices such as printers, scanners, and external hard drives. 

 Basics of Internet of things (IOT): 

 Demonstration of different components and pin configuration of Arduino board 

 To measure Temperature, humidity and distance using Arduino board. 

 

Modern Manufacturing methods:  

 Demonstration of 3-D printing process. 

 

 

 

 

 

 

 

 



 

PART-2: Exercises to Electrical & Electronics group students only (EEE/ ECE/ EIE) 

 

Course Description: (Part-2: EEE/ ECE/ EIE) 

This part of course provides first year EEE/ECE/EIE students with comprehensive hands-on 

experience in usage of breadboard for designing electronic circuits, testing the components using 

tools in the laboratory and troubleshooting, soldering technics in assembling the electronic circuits. 

Also, this course enables the analysis of electronic circuits using Multisim software, knowing logic 

gates and implementing the logic for realization, basics of Aurdino board structure and pin 

configuration. The exercises are tailored for students in EEE, ECE, and EIE to develop key practical 

skills essential for their future careers.  

 

Course Outcomes: (Part-2: EEE/ ECE/ EIE) 

At the end of this part of the course, the student will be able to... 

 CO1: demonstrate the ability to effectively assemble electronic circuits on a breadboard, following 

circuit schematics. Troubleshoot and correct errors in circuit assembly on breadboards, ensuring 

accurate circuit functionality. 

CO2: identify and test a variety of electronic components, including resistors, capacitors, BJTs, FETs, 

relays, diodes, Zener diodes, LEDs, LDRs, photodiodes, and transformers.  

CO3: demonstrate proficiency in soldering techniques, ensuring strong and durable connections 

between electronic components. Apply best practices in soldering to prevent common issues such as 

cold joints, bridging, and component damage, thereby ensuring circuit reliability and integrity. 

CO4: use Multisim software to analyze and simulate electronic circuits, accurately predicting circuit 

behavior under various conditions.  

CO5: employ and test basic logic gates (AND, OR, NOT, NAND, NOR, XOR, XNOR) using Logic 

ICs.  

CO6: Execute microcontroller programming tasks on Arduino development boards, including setting 

up basic input/output operations.  

 

 

 

 



 

Course Contents: (Part-2: EEE/ ECE/ EIE)                             (6 hrs) 

1. Breadboarding Skills: 

o Understand and apply the principles of breadboarding to assemble and troubleshoot 

electronic circuits. 

2. Electronic component testing:   

o A pack of components consisting of resistors, presets, electrolytic and disc capacitors, 

BJTs, FETS, Relays, Diodes, Zener Diodes, LED, LDR, Photo Diodes, Transformers. 

3. Soldering Techniques: 

o Acquire and demonstrate proficiency in soldering electronic components, ensuring 

reliable connections and circuit integrity. 

4. Electronic Circuit Analysis and Synthesis Using Multisim: 

o Analyze, simulate, and synthesize electronic circuits using Multisim software, gaining 

a deeper understanding of circuit behavior and design principles. 

5. Implementation of Logic Gates Using Logic ICs: 

o Implement and test logic gates using Logic ICs, reinforcing knowledge of digital logic 

and its applications in circuit design. 

6. Arduino Development Board Experiments: 

o Conduct experiments using Arduino development boards to learn microcontroller 

programming, basic circuit interfacing, and application development. 

 

 

 

 

 

 

 

 

 

 



24ME182               Workshop Practice 
(for Mechanical Engineering students only) 

Category: Engineering Science (ES)          0L  0T  3P  1.5C 

Pre-requisite: 10+2 Physics 

PART-1: Exercises common to all branches of engineering students 

Course Description: (Part-1) 

This part of the course provides first-year engineering students with comprehensive hands-on 

experience in electrical systems, electronics, and computer science fundamentals. The course covers 

practical exercises in electrical wiring and circuit design, electronics component handling, and 

computer hardware and software configuration. Students will engage in activities such as electrical 

switching circuits, distribution board assembly, electronic component identification, and basic IoT 

(Internet of Things) projects. The course is designed to equip students with essential skills for 

diagnosing and constructing electrical and electronic systems, as well as understanding computer 

hardware and IoT applications. 

Course Outcomes: (Part-1) 

 

At the end of this part of the course, the student will be able to... 

CO1: design, assemble, and test various electrical circuits, including stair case, two-way, and fan 

connections, and accurately measure electrical parameters such as voltage, current, power, and energy 

using digital meters. 

CO2: identify and use electronic components (resistors, capacitors, diodes, switches) to construct and 

test a simple calling bell circuit, demonstrating understanding of circuit design and component 

functionality. 

CO3: install and configure peripheral devices on a desktop system and apply basic IoT principles 

using an Arduino board to measure and interpret environmental data such as temperature, humidity, 

and distance. 

 

 

 

 



Course Contents: (Part-1) 

1. Electrical Workshop Practice Exercises:                                                                   (3 hrs) 

 Stair case/Two-way /Gowdown Switching/Fan connection 

 3Φ Distribution board with fuse, MCB, two way switches, light indicator,4 switches, fan 

regulator 

 Measurement of voltage, current, power, Energy by using digital meters 

 

2. Electronics Workshop Practice Exercises:                                                                  (1 hr) 

  Familiarization of electronic components such as resistors, capacitors, diodes, and 

switches.  

  Preparation of a simple calling bell circuit board and and testing its operation. 

 

3. Computer science Workshop Practice Exercises:                                                       (2 hrs) 

 Hardware components of a desktop system: Peripheral Installation: Install and configure 

         peripheral devices such as printers, scanners, and external hard drives. 

 Basics of Internet of things (IOT): 

 Demonstration of different components and pin configuration of Arduino board 

 To measure Temperature, humidity and distance using Arduino board. 

 

Modern Manufacturing methods:  

 Demonstration of 3-D printing process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

PART-2: Exercises to Mechanical Engineering students only 

Course Description: (Part-2: ME) 

This part of workshop practice course provides first-year mechanical engineering students with 

hands-on experience across multiple fundamental areas of engineering, including carpentry, welding, 

and mechanical components. The course is designed to develop practical skills and technical 

proficiency through targeted exercises in woodworking, metalworking, and mechanical assembly. 

Students will gain familiarity with essential tools and techniques, including woodworking tools and 

joinery, welding processes, and mechanical component handling. By engaging in these practical 

exercises, students will enhance their ability to apply theoretical concepts in real-world scenarios, 

laying a strong foundation for advanced engineering studies. 
 

Course Outcomes: (Part-2: ME) 

At the end of this part of the course, the student will be able to... 

CO1: effectively use woodworking hand and power tools, and apply joinery techniques such as cross 

half lap and dovetail joints to produce precise and durable wood assemblies. 

CO2: proficiently perform arc welding on lap, butt, and corner joints, and carry out gas welding 

processes, demonstrating skill in producing high-quality welds with attention to safety and technique. 

CO3: perform bench work operations, such as drilling and tapping, and assemble mechanical 

components including gears, bearings, and springs, demonstrating competency in mechanical 

assembly and precision machining. 

Course Contents: (Part-2: ME) 

I. Carpentry Workshop Practice Exercises:                                                                          (2 hrs) 

1. Woodworking Tools Familiarization: 

 Practice to work with woodworking hand tools and operations using power tools. 

2. Joinery Techniques: 

 Practice various joinery techniques such as cross half lap and Dove tail joints.  

 Practice to work with various wood adhesives and fasteners. 

II. Welding workshop practice exercises:                                                                           (2 hrs) 

 Preparation of Lap, Butt & Corner joints using Arc Welding.   

 Practice of Gas welding process.  



III. Introduction to Mechanical Components & operations:                                          (3 hrs) 

   1. Bench Work Techniques: 

 Practice to work with various materials like metals and plastics.    

 Practice of drilling, tapping, and reaming operations on the above materials.  

          2. Mechanical Components 

 Practice of assembling lap and butt joints with various types of bolts, nuts, screws   and 

single, double studs. 

 Practice to work with various types of mechanical components such as 

I.  Gears - Bevel, Spur, Helical and Worm. 

II. Bearings – Ball, roller, plain, needle and flexure. 

III. Springs – Compression, Extension, Conical, Torsion and leaf.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24UC183    Sports & Yoga 
    (Common to all branches) 

Category: Mandatory Course (MC)     0L  0T 3P  0C 

Pre-requisite: --- 

Course Description: 

The course is designed for first year B.Tech. students of all branches. It provides essential and 

applied knowledge of physical and mental health.Introducing the course is more crucial in the 

present days, particularly undergraduate students, who require awareness on their physical and 

mental health. With this focus, the course covers various aspects of physical fitness, wellness and 

lifestyle, fundamental aspects of anatomy, physiology in physical education, yoga and lifestyle, 

different types of sports, etc. Although, the basic theoretical aspects of sports and yoga are 

discussed, major focus will be on the practice of yoga asanas and participation in various sports 

by the students. 

Course Aims and Objectives: 

1. Make the students understand the importance of sound health and fitness principles as they 

relate to better health. 

2. Expose the students to a variety of physical and yogic activities aimed at stimulating their 

continued inquiry about yoga, physical education, health and fitness. 

3. Create a safe, progressive, methodical and efficient activity-based plan to enhance 

improvement and minimize risk of injury. 

4. Develop among students an appreciation of physical activity as a lifetime pursuit and a 

means to better health. 

 

CourseOutcomes: 

At the end of the course, the student will be able to... 
 
CO 1: Apply the knowledge of physical activities and Hatha Yoga on himself/herself and 

practice them[K3]. 



CO 2: Understand basic skills associated with yoga and physical activities including strength, 

flexibility, balance and coordination[K2]. 
CO 3: Practice yoga asanas, pranayama and meditation in daily life for the health of body and 

balance of mind [K3]. 
CO 4: Apply correctly the biomechanical and physiological principles elated to exercise and 

training[K3]. 
CO 5: Practice techniques for increasing concentration and decreasing anxiety which leads to 

stronger academic performance[K3]. 
 

Course Structure: 
 

Unit 1: Introduction to physical education, physical fitness, wellness and life style 

 Meaning and definition of physical education, aims and objectives, changing trends in 

physical education. 

 Meaning and importance of physical fitness and wellness, components of physical 

fitness. 

 Components of health related fitness, components of wellness. 

 Preventing health threats through lifestyle change and concept of positive lifestyle. 

 Awards and honours in the field of sports in India (Dronacharya Award, Arjuna Award, 

Dhayanchad Award, Rajiv Gandhi KhelRatna Award, etc.) 

Unit 2: Fundamentals of anatomy, physiology, kinesiology, biomechanics and sports 

 Meaning of anatomy, physiology and their importance in the context of physical 

education and sports. 

 Effect of exercise on the functioning of various body systems like circulatory system, 

respiratory system, neuromuscular system, etc. 

 Meaning and importance of kinesiology and biomechanics in physical education and 

sports, Newton’s law of motion and its application in sports, friction and its effects in 

sports. 

 Concept of postures, causes of bad posture, advantages of correct posture, advantages and 

disadvantages of weight training, common postural deformities – knock knee, flat foot, 

round shoulders, lordosis, kyphosis, bow legs and scoliosis. 



Unit 3: Psychology in Sports 

 Definition and importance of psychology in physical education and sports, differentiation 

between growth and development. 

 Adolescent problems and their management, concept and types of emotions, control of 

emotions, meaning and types of aggressions in sports, psychological benefits of exercise. 

 Anxiety and fear and their effects on sports performance, motivation – types and 

techniques, understanding stress and coping strategies. 

 Concept and meaning of doping, prohibited substances and methods, side effects of 

prohibited substances. 

 First aid – definition and objectives, sports injuries – classification, causes and 

prevention, management of injuries – soft tissue injuries and bone and joint injuries. 

(Following subtopics related to any one game/sport of choice of student out of: Athletics, 

Badminton, Basketball, Chess, Cricket, Kabaddi, Lawn Tennis, Swimming, Table Tennis, 

Volleyball, etc.: History of the game/sport, latest general rules of the game/sport, specifications 

of play fields and related sports equipment, important tournaments and venues, sports 

personalities, proper sports gear and its importance.) 

Unit 4: Theoretical aspects of Yoga and practice of Asanas 

 Meaning, history and basic concepts of yoga, three bodies of human system, 

panchakoshas, trigunas, and ashtanga yoga. 

 Meaning of asanas, practice of sukshmavyayama (warm up for asanas), asanas as 

preventive measures, practice of various asanas in the four categories – standing, sitting, 

prone and supine – at least 5 postures from each category, variations, contraindications 

and benefits of the asanas, Sun salutations. 

 Asanas for hypertension, back pain, diabetes, asthama, obesity, etc. 

Unit 5: Theory and practice of pranayama and meditation 

 Meaning of pranayama, instructions for practice of pranayama, practice of various 

pranayama techniques – abdominal breathing, kapalabhati, anulom-vilom pranayama, 

bhramari, etc. 



 Relaxation techniques for improving concentration – Yognidra 

 Meaning of meditation, difference between concentration and meditation, various 

meditation methods, heartfulness meditation practice, benefits of meditation. 

Textbook(s) / Reference(s): 

1. Modern trends and physical education – Prof. Ajmer Singh. 

2. Health and Physical Education – NCERT (11th and 12th Classes). 

3. Light on Yoga – B.K.S. Iyengar.  

4. Light on Pranayama – B.K.S. Iyengar. 

 
 


