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ANNAMACHARYA UNIVERSITY 
EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY 

(ESTD, UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016) 
 

Title of the Course: Chemistry  
Category: BS 
Semester: I Semester II Semester 
Course Code: 24ACHE11T 24ACHE21T 
Branch/es: EEE, ECE, CSE(AI), AI&DS, CSE (ICB) CSE, CSE(DS), CSE(AIML), AIML 

 
Lecture Hours Tutorial Hours Practice Hours Credits 

3 - - 3 
 

Course Objectives: The course aims to familiarize students with the fundamentals of engineering chemistry 
and its practical applications. It provides training on key principles of electrochemistry and polymers, while 
also introducing students to various instrumental methods. Additionally, the course highlights the 
importance of green energy and e-waste management, emphasizing their relevance in modern engineering 
practices. 

 

 

Unit 1 Structure and bonding models  9   
Fundamentals of Quantum mechanics, Schrodinger wave equation, significance of Ψ and Ψ2, particle in one 
dimensional box, molecular orbital theory – bonding in homo and heteronuclear diatomic molecules – 
energy level diagrams of O2 and CO, etc. π-molecular orbitals of butadiene and benzene, calculation of bond 
order. 

 

Unit 2 Electrochemistry and applications 8 
Electrochemical cell, Nernst equation, cell potential calculations and numerical problems, types of 
electrodes - indictor and reference electrodes. Electrochemical sensors – potentiometric and amperometric 
sensors with examples.  
Primary cells – Dry cell, secondary cells – Lithium-ion batteries - working of the batteries including cell 
reactions; Fuel cells, Hydrogen-Oxygen fuel cell – working of the cell. 

 

Unit 3 Polymer chemistry 8 
Introduction to polymers, functionality of monomers, Thermoplastics and Thermo-setting plastics, 
properties and applications of PVC and Bakelite.  
Fibres - polyesters, mechanical requirements for fibres - crystallinity, stress strain curves. Biodegradable 
polymers - properties and applications of Poly Glycolic Acid (PGA), Polylactic Acid (PLA). 
Elastomers – properties and applications of Buna-S, Buna-N, Thiokol. 
Conducting polymers – Polyacetylene – mechanism of conduction and applications. 
 

 

Course Outcomes: 
At the end of the course, the student will be able to 
1. discuss quantum mechanics and molecular orbital theory to interpret bonding, energy levels, and bond 

order in various molecules. 
2. demonstrate the construction and functionality of various sensors, batteries, and fuel cells through 

practical examples. 
3. summarize the preparation, characteristics, and applications of various polymers in real-world 

contexts. 
4. utilize principles of various analytical techniques to evaluate nanomaterials effectively. 
5. analyze sustainable energy solutions and develop strategies for effective e-waste management. 
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Unit 4 Nanomaterials and instrumental methods 9 
Nanomaterials - Introduction, classification, synthesis of nanomaterial by Sol-gel method, properties and   
applications of carbon-based nanomaterials - CNT and Graphene. 
Electromagnetic spectrum, absorption of radiation: Beer-Lambert’s law. UV-Visible spectroscopy, principle, 
instrumentation and applications, IR spectroscopy – principle, instrumentation and applications, 
Potentiometry - potentiometric titrations (redox titrations), Conductometric titrations (acid-base titrations).   

 

Unit 5 Alternative energy sources and e-waste management 8 
Green Fuels: Introduction, construction and working of photovoltaic cell, applications, generation of green 
hydrogen energy by electrolysis of water and its advantages. 
e-waste management: Introduction, sources of e-waste, composition and health hazards of toxic materials 
present in electronic and electrical e-waste, need for e-waste management, recycling and recovery; 
different approaches of recycling, extraction of Gold from e-Waste. 

 

Prescribed Textbooks: 
1. Jain, Jain. Engineering Chemistry. 16th Ed., Dhanpat Rai, 2013. 
2. Atkins, Peter, Julio de Paula, and James Keeler. Atkins’ Physical Chemistry. 10th Ed., Oxford University 

Press, 2010. 
3. Jing, Dengwei. Handbook of Hydrogen Energy. 1st Ed., Wiley-VCH, 2023. 
4. Fowler, Bruce A. Electronic Waste: Toxicology and Public Health Issues. 1st Ed., Academic Press, 2017. 

 

Reference Books: 
1. Skoog, Douglas A., F. James Holler, Stanley R. Crouch. Principles of Instrumental Analysis. 7th ed., 

Cengage Learning, 2016. 
2. Lee, J.D. Concise Inorganic Chemistry. 5th ed., Wiley-Blackwell, 1999. 
3. Billmayer, Fred W. Jr. Textbook of Polymer Science. 3rd ed., Wiley, 2007. 
4. Sherif, S.A., D. Yogi Goswami, E.K. Stefanakos, A. Steinfeld. Handbook of Hydrogen Energy. CRC Press, 

2014. 
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24ACHE11T/21T.1 2 2 1 1 - - - - - - 1 

24ACHE11T/21T.2 3 2 1 2 - - - - - - 1 

24ACHE11T/21T.3 3 2 1 2 - - - - - - 1 

24ACHE11T/21T.4 3 2 1 2 - - - - - - 1 

24ACHE11T/21T.5 3 3 2 2 - - - - - - 1 

 

  


























































































































































































































































