


















B. Sc. MICROBIOLOGY 

(Semester System with CBCS) 

Scheme and Syllabi of Examination 

for 

Session 2022-23  

 B Sc. Microbiology  

Programme Educational Objectives: 

 PEO 1: The graduating student shall become a professional assistant in the area of microbiology. 

PEO 2: The graduating student shall become a researcher in the field of microbiology.  

PEO 3: The graduating student will become an entrepreneur or a consultant or a freelancer in the area of 

microbiology 

Programme Objectives  

 

1. The programme has been designed in such a way so that the students get exposed to strong 

theoretical and practical background on various domains of Microbiology. 

 

2. The programme includes details of important microorganisms of agricultural, medical and 

industrial importance, biomolecules, tools and techniques, immunology, molecular biology genetic 

engineering to make the study of microbiology for sustainabledevelopment of human society. 

 

3. The practical courses have been designed to equip the students with the laboratory skills in 

microbiology. Students will able to design and conduct experiments, as well as to analyze and 

interpret scientific data 

 

4. The programme will provide students with the knowledge and skill base that would enable them to 

undertake further studies in microbiology and related areas or in multidisciplinary areas. 

 

5. The students will be exposed to a wide range of careers that combine microbiology, 

Environment, industry  and medical. 

Programme Learning Outcomes of B.Sc. Microbiology course:  

 

A candidate who  is confer. B.Sc.  Degree in microbiology needs to have acquired/developed following 

competencies during the programme of the study 

PO 1 Acquired knowledge and understanding of the microbiology concepts as applicable to diverse areas 

such as medical, industrial, environment, genetics, agriculture, food and others 

 

PO2 Students will be adequately capable to utilize microbiology information and abilities to analyze 

problems involving microorganisms, articulate these with peers and undertake remedial 

measures. 



PO3 Competent enough to use microbiology knowledge and skills to analyze problems involving 

microbes, articulate these with peers/ team members/ other stake holders, and undertake remedial 

measures/ studies etc. 

PO4 Demonstrate key practical skills/competencies in working with microbes for study and use in the 

laboratory as well as outside, including the use of good microbiological practices 

PO5 Developed a broader perspective of the discipline of Microbiology to enable him to identify 

challenging societal problems and plan his professional career to develop innovative solutions for 

such problems. 

PO 6 An ability to apply the relevant knowledge and managerial skills to manage the project of 

multidisciplinary nature 

PO 7 Recognition of the need for and an ability to engage in lifelong learning in the area of microbiology 

 

Examination Scheme for theory Paper and Laboratory Course  

Each theory paper and laboratory course of microbiology in all the Semester of graduation will carry 

maximum allotted marks of 50 for annual examinations. The examination pattern for theory and Laboratory 

course will be as follows.  

Pattern of Question Paper Each theory paper will have questions divided into three sections, A, B, & C. 

Section A will have 5 MCQ, (1 from each unit) of 1 mark each covering whole syllabus. Section B will 

have 5 short answer questions, one from each unit with internal choice, of 2 marks each to be answered 

about 75 words. Section C will have 5 questions, one from each unit with internal choice, of 05 marks each. 

The question has to be answered in about 150 words. Internal marks will be given on the basis of internal 

exams. 

 

Examination Scheme for Practical Max. Marks 50 

S. 

no. 

Exercises  Max. Marks 

1 Major exercise  20 

2 Minor exercise 15 

3 Viva-voce   05 

4 Sessional 10 

5 Total 50 

 

 

 

 

 

 



                                                               Part  A- Introduction 

Programme - Certificate  Class-B.Sc.   Semester I Session -2022-2023 

Subject-Microbiology 

Course code-S1-MB-1T Course title-Introduction to Microbiology and Diversity 

Course type – Core-2A 

Pre-requisite- Minimum eligibility to study this course  is a student must passed the class 12th with 

biology 

Course outcome- The student at the completion of the course will be able to:  

CO 1. Have developed a good knowledge of the development of the discipline of Microbiology and the 

contributions made by prominent scientists in this field.  

CO 2. Methods to organize/classify these into and basic tools to study these in the laboratory.  

CO3. Have developed a very good understanding of the characteristics of bacteria. 

CO 4. To gain knowledge of various  type of virus microorganisms and gain skill of isolation, culturing and 

maintenance of pure culture 

CO 5.To understand the working of various microscopes and their applications 

 

Credits-4 Max.Marks-50    

Part B-Content of the course 

                                                Total no. of lectures (in hrs)- 60 

Unit  Topics Total 

no. of 

lectures 

I Introduction 

History and development of microbiology,Golden era of microbiology Contributions of 

Anton von Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister, Alexander 

Fleming,Martinus W. Beijerinck, Selman A. Waksman, Elie Metchnikoff and Edward 

Jenner, Scope of MicrobiologyBeneficial and harmful microbes and their role in daily 

life, 

 

12  

II 
Systems of classification: Binomial nomenclature, principles of microbial 

classification, Whittaker’s five kingdom and Carl Woese’s three kingdom classification 

systems and their utility, classification of Bacteria, Virus (Baltimore classification), 

Fungi, Algae and Protozoa. 

 

12 

III Bacteria and Virus 

Morphology and ultra structure of bacteria, Cell wall of Gram Positive & Gram Negative 

bacteria, Reproduction and economic importance of bacteria, archaebacterial cellwall, 

wall-less forms - MLO (mycoplasma and spheroplasts), Actinomycetes 

 Structure, Multiplication and Economic importance of viruses (TMV, Influenza virus 

& T4-Phage). Viroids& Prions 

 

12 



IV Fungi 

General characteristics of fungi, nutritional requirements, fungal cell ultra- structure, 

thallus organization and aggregation, asexual reproduction, sexual reproduction, 

representative members; Mucor, Aspergillus, Yeast, Economic importance of fungi with 

examples in agriculture, environment, Industry, medicine, food, 

 

12 

V Algae& Protozoa 

General characteristics of algae including occurrence, thallus organization, pigments, 

flagella, food reserves, vegetative, asexual and sexual reproduction, Applications of 

algae in agriculture, industry, environment and food.  

General characteristics of protozoa with special reference to Amoeba, Paramecium, 

Plasmodium and Leishmania  

 

12 

Part C-learning resources 

 Suggested Readings: 

1. Prescott, M.J.,Harley,J.P.andKlein,D.A.Microbiology. 5th Edition WCB Mc 

GrawHill, New York, (2002).  

2. Tortora, G.J., Funke ,B.R. and Case, C.L. Microbiology : An Introduction. 

Pearson Education, Singapore, (2004).  

3. Alcomo,I.E.FundamentalsofMicrobiology.VIEdition, 

JonesandBartlettPublishers.Sudbury.Massachusetts, (2001).  

4. Black J.G.Microbiology-Principles and 

explorations.JohnWiley&SonsInc.NewYork, (2002).  

5. Tom Besty,D.C Jim Koegh.Microbiology Demystified McGRAW-HILL.  

6. Dubey .R.C. and D.K. Maheshwari,A text book of Microbiology,S.Chand 

Publication. 

7. Stanier R.Y., Ingraham J.L., General Microbiology, Prentice Hall of India 

Private Limited, New Delhi. 

8. Sharma P.D., Microbiology, Rastogi Publications 

 

Suggestive digital platforms web links- 

• https:/www.classcentral.com/tag/microbiology 

   https://onlinecourses.swayam2.ac.in/cec19_bt11/preview 

 

 

Part D-Assessment and Evaluation 

          Assessment and Evaluation (As per University and Autonomous Guideline) 

 

 

 

 

 

 



                                    Part A- Introduction 

 

Programme - Certificate  Class- B. Sc SEMESTER –I Session -2022-2023 

Subject-Microbiology 

Course code-S1-MB-IP Course title-Experiments in basic Microbiology 

Course type –   Core -2A 

Pre-requisite- Minimum eligibility to study this course  is a student must passed the class 12th with 

biology 

Course learning  outcome-The student at the completion of the course will be able to:  

CO 1. To understand the instruments, microbial techniques and good lab practices for working in a 

Microbiology laboratory. 

CO2. Practical skills in the laboratory experiments in microbiology. 

CO3.Develop skills for identifying microbes and using them for industrial, agricultural and environmental   

purpose. 

CO4. To prepare slides to see the microbial cell. 

Credits-2 Max. marks-   50  

PART B-Content of the course 

Total No. of Practical(in labs per week):  2 

List of practicals: 

1. Microbiology Good Laboratory Practices and Bio-safety.  

2. To study the principle and applications of important instruments (biological safety cabinets, 

autoclave, incubator, BOD incubator, hot air oven, light microscope, pH meter) used in the 

microbiology laboratory. 

3. Preparation of culture media (Liquid & solid).for bacterial cultivation. 

4. Observation of microorganisms - Bacteria, Cyanobacteria Protozoa, Fungi from natural habitat. 

5. Observation of Algae from Natural habitats 

6. Study of common fungi, algae and protozoan using temporary mounts 

7.   Sterilization of medium using Autoclave, Sterilization of glassware     using Hot Air Oven and 

assessment for sterility. 

 

                                        Part C-learning resources 

Suggested Readings: 

1. Aneja K.R., Experiments in Microbiology, plant pathology, Tissue culture and Mushroom Cultiation, 

New Age International, New Delhi. 

2. Dubey R.C.. and Maheshwari D.K., Textbook of practical microbiology, S Chand Publications. 

Lab Virtual links- 

• https://www.classcentral.com/course/basic-concepts-in-microbiology-and-clinical-pharm-32196 

• https://www.labster.com/microbiology-virtual-labs/ 

• https://www.futurelearn.com/courses/basic-concepts-in-microbiology-and-clinicalpharmacology-of-

antimicrobials 

 

                                          PART D-Assessment and Evaluation 

          Assessment and Evaluation (As per University and Autonomous Guideline) 

 



                                                PartA- Introduction 

 

Programme - Certificate  Class-B.Sc Semester II Session -2022-2023 

                                                     Subject-Microbiology 

Course code-S2-MB-2T Course title- Microbial physiology and Biochemistry 

                                      Course type –Core 2B 

Pre-requisite-minimum eligibility to study this course  is a student must  

Course outcome-The student at the completion of the course will be able to:  

CO1. Will be conversant with the structures of carbohydrates and proteins 

CO2. Will be conversant with the structures of lipid and Nucleic Acid. 

CO3.  Will comprehend the basic concepts of enzyme and will become aware of different variants of enzymes 

found in living cells. 

CO4. Describing the growth characteristics of the microorganisms. 

CO 5.Differentiating concepts of aerobic and anaerobic respiration and how these aremanifested in the form of 

different metabolic pathways in microorganisms 

 

Credits-4 Max.marks-50     

 

PART B-Content of the course 

                                                Total no.of lectures (in hrs)- 60 

Unit  Topics Total no. of 

lectures 

I Carbohydrate; Structure & classification, carbohydrates metabolism:glycolysis, , 

Pentose phosphate pathway (PPP), Entner Doudoroffpathway, Krebs Cycle, Electron 

transport chain (ETC), fermentation 

Proteins  Structure & Classification- Protein structure: primary, secondary- peptide 

unit ,salient features, α helix, β sheet,  

12  

II Amino acids: structure, classification and functions 

Lipid :Structure and classification.  Metabolism of lipids- Alpha and betaoxidation of 

lipids 

Nucleic acids:Structure of purine and pyrimidine bases, nucleoside and nucleotide; 

DNA structure and types : A, B, Z form; RNA - Structure, types and functions 

12 

III Enzymes:Concepts of holozymes, apoenzyme, cofactors, prosthetic group, 

coenzyme,metal cofactors; Classification of enzymes; Active site and activation 

energy;Lock and key hypothesis, induced fit hypothesis; AllostericEnzymes, Enzyme 

inhibition: competitive and noncompetitive, Effect of pH and temperature on enzyme 

activity. 

12 

IV Microbial growth: Measurement of microbial growth, Batch culture, Continuous 

culture, generation time, synchronous growth, diauxic growth curve. Environmental 

factors affecting the Microbial growth.  

Microbial nutrition: Autotroph/Phototroph, heterotrophy, Chemolithoautotroph, 

Chemolithoheterotroph, Chemoheterotroph, Chemolithotroph,photolithoautotroph, 

Photoorganoheterotroph. Passive and facilitated diffusion. Primary and secondary 

active transport, concept of uniport, symport and antiport Group translocation. 

12 



V Introduction to aerobic and anaerobic chemolithotrophy;  Hydrogen oxidation 

and methanogenesis,  

phototrophic metabolism - groups of phototrophic microorganisms, anoxygenic vs. 

oxygenic photosynthesis with reference to photosynthesis in green bacteria, purple 

bacteria and Cyanobacteria, 

 Biological nitrogen fixation, Assimilatory nitrate reduction, dissimilatory nitrate 

reduction, denitrification. 

 

12 

                                        PART C-learning resources 

 Suggested Readings: 

1. Madigan MT, and Martinko JM (2014). Brock Biology of 

Microorganisms. 14th edition. Prentice Hall International Inc 

2. Biochemistry by Lehninger 

3. Biochemistry by U. Satyanarayan 

4. General biochemistry By A C Deb 

5. Moat and Foster, Microbial Physiology. Wiley.  

6. Umbreit. Essentials of Bacterial Physiology.  

7. Skokatch. Bacterial Physiology and Metabolism. 

8. Kushner, D.J. Microbial life in Extreme Environments. 

9. Pawar. C.B. Cell Biology. 

10. Philipp. G. Mannual of Methods for General Bacteriology. 

11. David T. Plummer. An Introduction to Practical Biochemistry. 

 

                                            Part D-Assessment and Evaluation 

Assessment and Evaluation (As per University and Autonomous Guideline) 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                         PART A- Introduction 

 

Programme - Certificate  Class-B.Sc         Semester -II Session -2022-2023 

                                                     Subject-Microbiology 

Course code-S2 MB 2P Course title-Experiments in Biochemistry and Physiology 

Course type –Core 2B 

Pre-requisite-minimum eligibility to study this course is a student must complete I sem with 

microbiology 

Credits-2 Max.marks-   50 

 

                                       PART B-Content of the course 

Total No. of Practical (in labs per week):  2 

List of practical: 

1.Properties of water, concept of pH and buffers, preparation of buffers and Numerical problems 

to explain the concepts 

2.Qualitative/Quantitative tests for carbohydrates, reducing sugars, non-reducing sugars 

3.Qualitative/Quantitative tests for lipids and proteins 

4.Study effect of temperature, pH and on enzyme activity.  

5.Study and plot the growth curve of E.coli by turbidometric and standard plate count methods. 

6.Calculations of generation time and specific growth rate of bacteria from the graph plotted 

with the given data 

7.Effect of temperature on growth of bacteria.  

8.Effect of pH on growth of bacteria. 

9.Effect of carbon and nitrogen sources on growth of bacteria. 

10.Effect of salt on growth of bacteria. 

 

                                          PART D-Assessment and Evaluation 

Pattern Marks 

1. Major experiment  20 

2. Minor experiment 15 

3.Viva voce 05 

4. Sessional 10 

Total  50 

 



Bachelor of Science (B.Sc.) in Biotechnology 

(Semester System with CBCS) 

The syllabus with the paper combination is as under 
Semester I 

 

S. 

NO. 

 

COURSE 

TYPE 

 

COURSE 

CODE 

TITLE OF PAPER MAX. MARKS  

CREDIT 
ESE INT TOTAL 

1. CORE-1A S1-BT-1T  Biochemistry, Metabolism & 

Instrumentation 

40 10 50 4 

2 CORE-1A S1-BT-1P Biotechnology  

Lab Course-I 

50 -- 50 2 

 Total   100 6 

Semester II 

 

S. 

NO. 

 

COURSE 

TYPE 

 

COURSE 

CODE 

TITLE OF PAPER MAX. MARKS  

CREDIT 
ESE INT TOTAL 

1. CORE-1A S2-BT-2T  Cell Biology, Genetics and 

Microbiology 

40 10 50 4 

2 CORE-1A S2-BT-2P Biotechnology  

Lab Course-II 

50 -- 50 2 

 Total   100 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Program Outcomes  

 

 
 Upon completion of the B. Sc Biotechnology program, students will achieve the following 

outcomes- 

1. Understand and efficiently apply the scientific method by developing valid hypotheses, 

designing experiments, gathering relevant data using current technology, and interpreting 

quantitative and qualitative data. 

2. Prepare written and oral scientific communications that use tables and graphs to report 

results, that describe detailed experimental procedures, and that clearly explain 

conclusions. 

3. Critically evaluate contributions to science reported in all forms of media, and be able to 

identify valid approaches to scientific problem solving and reporting. 

4. Exhibit growth in academic performance and personal and professional responsibility. 

5. Exhibit an ability to work independently and collaboratively. 

6. Demonstrate proficiency in basic laboratory skills common to clinical and non-clinical 

research laboratories, including aseptic technique, making accurate and precise 

measurements using balances and macro- and micro-pipetting, using a microscope, 

preparing solutions, operating current instrumentation, preparing samples for various 

analyses, and maintaining a proper scientific laboratory notebook. 

7. Design, perform, and analyze results of experiments using basic molecular biology 

methodologies and recombinant DNA techniques, including agarose and polyacrylamide 

gel electrophoresis, restriction enzyme digestion, bacterial transformations, plasmid DNA 

protein expression, PCR, and tissue culture. 

 

 

 

 

 

 

 

 

 



 

 

 

DEPARTMENT OF BIOTECHNOLOGY 

GOVT. Nagarjuna PG COLLEGE OF SCIENCE, RAIPUR 

B. Sc.  in Biotechnology 

 First Semester  

 

S. 

NO. 

 

COURS

E TYPE 

 

COURS

E CODE 

TITLE OF PAPER MAX. MARKS  

CREDIT 
ESE INT TOTAL 

1. CORE-1A S1-BT-1T  Biochemistry, 

Metabolism & 

Instrumentation 

40 10 50 4 

2 CORE-1A S1-BT-1P Biotechnology  

Lab Course-I 

50 -- 50 2 

 Total   100 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc. in Biotechnology 

First Semester 
Theory Paper- I 

 

 

Part A: Introduction 

Program: Certificate Course Class: B.Sc. I Sem Year: 2022 Session:2022-2023 

Subject: Biotechnology 

1 Course Code S1-BT-1T 
2 Course Title Biochemistry, Metabolism & Instrumentation 
3 Course Type Core course 

4 Pre-requisite 

(if any) 
To study this course, a student must have completed Biology at 12th class. 

5 Course 

Learning. 

Outcomes 

(CLO) 

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

● Understand the fundamentals of biological molecules 

and chemical bonds. 

● Understand the concept of amino acids, Proteins & enzymes. 
● Understand the various metabolic processes, hormones 

& vitamins.  

● Know the importance of Biophysics  & its various 

techniques 

● Know about radioisotopes & techniques based on them 

 
6 Credit Value Theory: 4 

7 Total Marks Max. Marks: 50 

 

 

Part B: Content  of the Course 

Total No. of Lectures: 60 

Unit Topics 
No. of 

Lectures 

1 

1. Introduction to Biochemistry: History, Scope and Development.  

2. Carbohydrates: Classification, Structure and Function of Mono, 

Oligo     and Polysaccharides.  

3. Lipids: Structure, Classification and Function. 

4. Concept of pH, pK,acid, bases &buffer. Types of bond in biological 

system  

12 

2 

1. Amino acids and Proteins: Classification, Structure and Properties 

of amino acids, Types of Proteins and their Classification and 

Function.  

2. Enzymes: Nomenclature and Classification of enzyme, Mechanism of 

enzyme action, Enzyme Kinetics and Factors affecting the enzymes 

action. Immobilization of enzyme and their application.  

3. Enzyme inhibition: Competitive and non-competitive, feedback 

mechanism  

12 



3 

1. Carbohydrates, Proteins and Lipid Metabolism - Glycolysis, 

Gluconeogenesis, Glycogenesis, , Glycogenolysis and Krebs cycle. 

Electron Transport Chain,  β-oxidation of Fatty acids and Urea cycle 

2. Vitamins - Structure, Classification and Function 

3. Hormones- Classification & Function 

12 

4 

1. Principle, instrumentation & applications of following-                 

a. Microscopy b. Colorimeter and Spectroscopy c. Electrophoresis 

d. Centrifugation e. Chromatography 

 

12 

5 

1. Radioisotopes techniques: Measurement of radioactivity, 

Ionization chambers, Geiger Muller and Scintillation counter. 

2. Autoradiography & DNA fingerprinting 

3. Biosensor 

12 

 

 
 

Part C - Learning Resource 

Text Books, Reference Books, Other Resources 

Suggested Readings: 

 

1. Lehninger Principles of Biochemistry (4th Ed.) Nelson, D., and Cox, M.; W.H. 

Freeman and Company, New York, 2005 

2. Todd and Howards Mason (2004) Text book of Biochemistry, Fourth Edition  

3. Lubert Stryer and Berg ((2004) Biochemistry, Fifth Edition  

4. L.Y. Kun (2003) Microbial Biotechnology: Principles and applications 

5. Biochemistry(2007)  D. M. Vasudevan, S. Sreekumari  

6. Harper's Illustrated Biochemistry 

7. Biochemistry, U.Sayanarayan,4th edition 

8. Wilson & Walker: Principle & Techniques of Biotechnology & molecular 

biotechnology. 

9. Upadhya & Upadhya:Biophysical Chemistry 

10.  Bioinstrumentation L.Veerakumari 

 

 

https://www.google.co.in/search?hl=en&q=inauthor:%22D.+M.+Vasudevan%22&tbm=bks
https://www.google.co.in/search?hl=en&q=inauthor:%22S.+Sreekumari%22&tbm=bks


E-learning Resources 

1. https://ncert.nic.in/textbook/pdf/lech205.pdf 
2. https://www.pdfdrive.com/biomolecules-books.html 

3. https://swayam.gov.in/ 

4. https://www.edx.org/search?q=biomolecules&tab=course 

5. https://britannica.com 

6. https://en.wikibooks.org/wiki/Biochemistry 

7. https://nptel.ac.in 
 

 

 

 

 

Assessment Mode Max. Marks 

CCE Class 

Test/Assignment/Presentation 
10 

ESE University Exam 40 

 Total Marks 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B.Sc. in Biotechnology 

First Semester 
LAB Course - I 

 

 

Part A: Introduction 

Program: Certificate Course Class: B.Sc. I Sem Year: 2022 Session:2022-2023 

Subject: Biotechnology 

1 Course Code S1-BT-1P 
2 Course Title  Lab Course I- Biochemistry, Metabolism & Instrumentation 
3 Course Type Core course Practical 

4 Pre-requisite 

(if any) 
To study this course, a student must have completed Biology at 12th class. 

5 Course 

Learning. 

Outcomes 

(CLO) 

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

 Understand the fundamentals of qualitative analysis of 

carbohydrates, Lipids and protein. 

 Understand the use of biotechniques for study of 

biomolecules. 

 

6 Credit Value Practical- 2 

7 Total Marks Max. Marks: 50 

 

 

Part B: Content  of the Course 

Total  Lectures: 30 

Tentative Practical 

List 

1. Introduction to safety measures in laboratories. 

2. Preparation of buffers & solutions (normal, molar, ppm, %). 

3. Estimation of sugar in given solution. 

4. Extraction & separation of lipids. 

5. Determination of peroxide value of oil. 

6. Estimation of protein – Folin Lowry’s method. 

7. Effect of pH and temperature on amylase activity. 

8. Principle and working of a colorimeter and spectrophotometer . 

 9. Determination of λmax  of a given compound. 

10. Experiment based on paper chromatography. 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part C -Learning Resource 

Text Books, Reference Books, Other Resources 
Suggested Readings: 

 
1. Lehninger Principles of Biochemistry (4th Ed.) Nelson, D., and Cox, M.; W.H. 

Freeman and Company, New York, 2005 

2. Todd and Howards Mason (2004) Text book of Biochemistry, Fourth Edition  

3.  Lubert Stryer and Berg ((2004) Biochemistry, Fifth Edition  

4. L.Y. Kun (2003) Microbial Biotechnology: Principles and applications 

5. Biochemistry(2007)  D. M. Vasudevan, S. Sreekumari  

6. Harper's Illustrated Biochemistry 
7. Biochemistry, U.Sayanarayan,4th edition 

8. Wilson & Walker: Principle & Techniques of Biotechnology & molecular 

biotechnology. 

9. Upadhya & Upadhya:Biophysical Chemistry 

10. Bioinstrumentation L.Veerakumari 

E-learning Resources 

1. https://ncert.nic.in/textbook/pdf/lech205.pdf 

2. https://www.pdfdrive.com/biomolecules-books.html 

3. https://swayam.gov.in/ 

4. https://www.edx.org/search?q=biomolecules&tab=course 

5. https://britannica.com 

6. https://en.wikibooks.org/wiki/Biochemistry 

7. https://nptel.ac.in 

 

https://www.google.co.in/search?hl=en&q=inauthor:%22D.+M.+Vasudevan%22&tbm=bks
https://www.google.co.in/search?hl=en&q=inauthor:%22S.+Sreekumari%22&tbm=bks


 

 

DEPARTMENT OF BIOTECHNOLOGY 

GOVT. Nagarjuna PG COLLEGE OF SCIENCE, RAIPUR 

B. Sc.  in Biotechnology 

 Second Semester  

 

S. 

NO. 

 

COURS

E TYPE 

 

COURS

E CODE 

TITLE OF PAPER MAX. MARKS  

CREDIT 
ESE INT TOTAL 

1. CORE-1A S2-BT-2T  Cell Biology, Genetics 

and Microbiology 

40 10 50 4 

2 CORE-1A S2-BT-2P Biotechnology  

Lab Course-II 

50 -- 50 2 

 Total   100 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 B.Sc. in Biotechnology 

Second Semester 
Theory Paper- II 

 

Part A: Introduction 

Program: Certificate Course Class: B.Sc. II Sem. Year: 2023 Session:2022-2023 

Subject: Biotechnology 

1 Course Code S2-BT-2T 

2 Course Title Cell Biology, Genetics and Microbiology 
3 Course Type Core Course 

4 Pre-requisite 

(if any) 
To study this course, a student must have completed B.Sc I  Sem.  

5 Course 

Learning. 

Outcomes 

(CLO) 

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

● Understand on fundamentals of cellular organization, cell 

structure and types. 

● Understandings of the functions of various sub cellular 

organelles, various cellular events and cell cycle.   

● Understand the concept of genetics and chromosome 

variation and inheritance. 

● Understand the microbial fundamentals and various 

microbes. 

● Understand the microbial reproduction and classification. 

 

6 Credit Value                                     4 

7 Total Marks Max. Marks: 50 

  

 

Part B: Content  of the Course 

Total No. of Lectures (in hours) : 60 

Unit Topics 
No. of 

Lectures 

1 

1. Concept of Life, Cell as a basic unit of living system and cell theory. 

2.  Diversity of cell shape and size. 

3.  Prokaryotic cell structure: Function and ultra structure of 

cell (Gram positive and Gram      negative bacteria), Plasma 

membrane, flagella, Pilli, Endospore and Capsule. 

4. Eukaryotic cell; Plant Cell wall, Plasma membrane-

Chemical components of biological membranes, 

organization and Fluid Mosaic Model, Cytoplasm. 

 

12 

2 

1. Structure and Functions of Endoplasmic reticulum, Ribosome, Golgi 

complex, Lysosomes, Nucleus, Mitochondria, Chloroplast and 

Chromosomes 

2. Cytoskeleton: Microtubules, Microfilaments and Intermediate filaments.  

3. Cell division: Mitosis and Meiosis. Cell cycle control. 

12 



4. Programmed Cell Death, Cancer 

 

3 

1. Mendel’s Laws of Inheritance. Non-mendelian  inheritance  

2. Linkage and Crossing over.  

3. Chromosome variation in number and structure: Deletion, Duplication, 

Translocation, Inversion and Aneuploidy, Euploidy (Monoploidy, 

Polyploidy and its importance). 
4. Extra chromosomal inheritance 

12 

4 

1. History, Scope and Development of Microbiology.  

2. Basic techniques of Microbial Culture  

3. Microbial Growth & Nutrition of Bacteria: Isolation, media sterilization- 

physical and chemical agents, pure culture- pour plate method, streak plate 

method and spread plate method.  

4. General features and Economic importance of Fungi, bacteria and 

cyanobacteria. 

12 

5 

1. Bacterial Reproduction: Conjugation, Transduction and Transformation.  

2. Mycoplasma – History, Classification, Structure reproduction & Diseases.  

3. Viruses – Basic features, Structure, Classification, Multiplication and 

Bacteriophages (Morphology, life cycle, infection and medicinal 

importance) 

4. Control of Microorganisms: By physical, chemical and 

chemotherapeutic Agents 

12 

 

 

Part C - Learning Resource 

Text Books, Reference Books, Other Resources 

Suggested Readings: 

 

1. C.B. Power- Cell biology, First Edition (2005), Himalaya Publishing House.  

2. Gereld Karp - Dell and molecular biology, 4th Edition (2005)  

3. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8th 

           edition.Lippincott Williams and Wilkins, Philadelphia. 

4. Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition. 

           ASMPress & Sunderland, Washington, D.C.; Sinauer Associates, MA. 

5. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009. The World of the Cell. 

7thedition. Pearson Benjamin Cummings Publishing, San Francisco. 

6.  P.K. Gupta - Cell and molecular biology, Second Edition (2003), Rastogi publications.  

7.  C.B., Oowar - Cell biology, Third Edition (2005) Himalaya Publishing Hosue.  

8. S.S. Purohit - Microbiology : Fundamentals and Applications, 6th Edition (2004)  

9. R.C. Dubey and D.K. Maheshwari: Practical Microbiology. S.Chand Publication.  

10. R.C. Dubey and D.K. Maheshwari, Microbiology (2006). S.Chand Publication.  

11. Tortora, Funke and Case - Microbiology, An introduction, sixth Edition (1995), Benjamin/Cummings 

Publishing Company. 

12. Prescott, Harlyey and Klein - Microbiology, Third Edition, Wm. C. Brown Publishers (1996).  

13. P. Chakraoborthy - Textbook of microbiology, Second Edition (2007).  



14. Prescott, Harley and Klein - Microbiology. Third Edition. Wm. C. Brown.  

15. Microbial Genetics, David Freifelder, John F Cronan, Stanley R Maloy, Jones and Bartlett Publishers.  

 

learning Resources 

1. https://www.easybiologyclass.com/topic-genetics/ 

2. https://freebookcentre.net/medical_text_books_journals/genetics_ebooks_online_texts_download.html 

3. https://britannica.com 

4. https://en.wikibooks.org/wiki/Biochemistry 

5. https://nptel.ac.in 

 

 

 

Assessment Mode Max. Marks 

CCE Class 

Test/Assignment/Presentation 
10 

ESE University Exam 40 

 Total Marks 50 

 

 

 

 

 

 

 

 

 



Structure of Syllabus 

B.Sc. Semester -I Defence Studies 
 

Part A- Introduction  

Part B- Content of the Course  

Part C- Learning Resources  

Part D- Assessment and Evaluation  

Part A- Introduction 

Program : 

Certificate 

Class : B.Sc. I Sem  Year: 2022 Session : 2022-23 

Subject : Defnce Studies  

1.  Course Code  S1 DS -1T  

2.  Course Title  Indian Military History  

3.  Course Type  Core Course  

4.  Pre- requisite (if 

any)  

12th Class 

5.  Course Learning  

Outcome (CLO)  
After undergoing this course a student will be in a 

position to – 

1. Will be familiar with the definition, importance and 

relation    

   with other subjects of Defence Studies. 

2. Know the period of Indian Military History. 

3. Know about different Indian military system. 

4. Will know about the historical war of India’s. 

5. Information about the Indian army of the British 

era. 

6.  Credit Value  4 

7.  Marks  Max. Marks 10+40           

 

Part B- Content of the Course 

Total Number of Lectures (in Hours) : 60  

Unit  Topic  Number of 

Lecture  

I 1. The definition and scope of Defence Studies and its 

relationship 

    With other subjects. 

2. Art of war Epic and Puranic period. 

3. Comparative study of Indo-Greek art of war with 

special  

    Reference to the Battle of Hydaspus (326 B.C.). 

4. Maurya Military system and art of war. 

 

12 

II 1. Kautilya’s philosophy of war. 

2. Gupta’s military system and art of war. 

3. Military system of Harshvardhan. 

4. Decline of Chariots and importance of Elephant and 

Cavalry. 

 

12 

III 1. Mugal military system.  

12 



2 .Rajput and Turk pattern of warfare with reference to 

Battle of  

    Somnath and Battle of Tarain . 

3. Causes of the fall of Rajput military system. 

4. Army organization during Sultanate period. 

5. Battle of Panipat (1526 AD) and Battle of Haldighati 

(1576AD) 

IV 1. Maratha military system. 

2. Warfare of Shivaji Maharaj. 

3. Battle of Assai (1803AD). 

4. Sikh military system. 

5. Battle of Soberaon (1846 AD). 

 

12 

V 1 1857 Liberation movement. 

2 Reorganisation of Indian army under the Crown. 

3 Nationalisation of Indian army after Independence. 

4 Military reforms of Lord Kitchner’s. 

 

12 

 

Part C- Learning Resources 

Text Books, Reference Books, Other resources  
1.       Military System of Ancient India  :  B.K. Majumdar 

2.       Generalship of Alexander the Great  :  J.F.C. Fuller 

3.       Kautilya Arthashastra  :  K.P. Kanbley 

4        Military History of India   :  J.N. Sarkar 

5.       N P Tewari    :  Bhartiya Sainya Itihaas  

6.       Lallan ji Singh   :  Bhartiya Sainya Itihaas aur Yudh Ke Siddhant 

7.       F.S. Bajwa     :  Military system of sikh 

8.       R .P. Tripathi    :  Rise and fall of the mugal 

9.       N. R. Gupta    :  Marathas and Panipat 

10.     Y. K. Sharma    :  Military science part 1 

11.     Jadunath Sarkar    :  Military history of India 

12.     B.K. Majumdar    : Bhartiya sena ka itihas 

Suggested equivalent online course : https://www.wikipidia.com, www.mod.gov.in   

 

Part D- Assessment and Evaluation 

 

Suggested Continuous Evaluation Methods: Internal (CCE)+External Assessment 

(ESE)  

Assessment  Mode  Max. Marks  Pattern  

Continuous and 

Comprehensive 

Evaluation(CCE) 

Class Test /  

Assignment/ Presentation  

10 Offline Mode 

Exceptional 

Students 

Education(ESE) 

University/Autonomous 

Exam  

40 Offline Mode 

 Total  Marks  50  

 

 

 

 

 

https://www.wikipidia.com/
http://www.mod.gov.in/


 

 

Structure of Syllabus 

B.Sc. Semester -I Defence Studies 

 
 

Part A- Introduction  

Part B- Content of the Course  

Part C- Learning Resources  

Part D- Assessment and Evaluation  

Part A- Introduction 

Program : 

Certificate 

Class : B.Sc. I Sem  Year: 2022 Session : 2022-23 

Subject : Defnce Studies  

1.  Course Code  S1 DS -1P  

2.  Course Title  Practical -1  

3.  Course Type  Core Course  

4.  Credit Value  2 

5.  Marks  Max. Marks - 50        

 

Part B- Content of the Course 

Total Period of Practical (in Hours) : 30  

 Topic   

 1. Maps- Definition, type, Marginal Information. 

2. Conventional signs- Military and Geographical.  

3. Direction and cardinal points. 

4.Types of North, Angle of Convergence.  

5. Study of Liquid compass, its parts, various tactical uses and preparation of 

night  

 navigation chart. 

6.Service Protractor and its uses. 

 

 

Part C- Learning Resources 

 

Text Books, Reference Books, Other resources  
1. M.P.Verma   :  Sainik manchitra vigyan 

2. Y.K. Sharma   :  Map reading 

3. Balwant Singh    :  An easy approach to map reading 

4. Gale and Porden  :  A complete guide to military map reading 

5. J.M. Srivastava              :  Practical military science part 1 

6. B.N. Maliwal  :  Military science practical 
 

Suggested equivalent online course : https://www.wikipidia.com, www.mod.gov.in   

 

 

 

 

https://www.wikipidia.com/
http://www.mod.gov.in/


 

 

Structure of Syllabus 

B.Sc. Semester -II Defence Studies 
 

Part A- Introduction  

Part B- Content of the Course  

Part C- Learning Resources  

Part D- Assessment and Evaluation  

Part A- Introduction 

Program : Certificate Class : B.Sc. II Sem  Year: 2022 Session : 2022-23 

Subject : Defnce Studies  

1.  Course Code  SI1 DS -2T  

2.  Course Title  Defence Mechanism of the India 

3.  Course Type  Core Course  

4.  Pre- requisite (if any)  B.Sc. I sem  

5.  Course Learning  

Outcome (CLO)  
After undergoing this course a student will be in a position to – 

1. Will be familiar with Indian defence policy, Foreign policy and 

     Economic policy. 

2. Know the higher defence organization of India. 

3. Understand the role of President, Parliament and various  

     Defence committees in defence system. 

4. Armed forces headquarters will have information. 

5. There will be information about Central armed police forces 

     And intelligence agencies. 

6 . Understand civil defence. 

6.  Credit Value  4 

7.  Marks  Max. Marks 10+40           

 

Part B- Content of the Course 

Total Number of Lectures (in Hours) : 60  

Unit  Topic  Number of 

Lecture  

I 1. Evaluation of national defence policy. 

2. Interdependence of defence, foreign and economic 

policies. 

3. Military organization – definition and principles. 

4. Military administration framework. 

 

12 

II 1. Higher defence organization of India.  

2. Power of President with respect to the armed forces. 

3. Parliament and armed forces.. 

4. Political affair committee (Defence) of the Cabinet –  

    Organisation and role. 

5. National Security Council and its role. 

 

12 

III 1. Organisation of Ministry of Defence. 

2 . Organisation of Army headquarter. 

 

12 



3. Organisation of Naval headquarter. 

4. Organisation of Air force headquarter. 

IV 1. Organisation and role of Central armed police force 

and  

     Paramilitary forces. 

2. Organisation and role of Indian Intelligence agencies. 

3. Military Intelligence. 

4. Role of NCC in preparing youth for defence services. 

 

12 

V 1. Civil Defence – definition, meaning and organization. 

2 .Importance and role of civil defence during war and 

peace. 

3. Air-raid signal and precaution before and after 

bombarding. 

4The role of armed forces assistance to civil authorities. 

 

12 

 

Part C- Learning Resources 

Text Books, Reference Books, Other resources  
1. Indian Army, A Sketch of its History & Organization : E.H.E. Choen 

2. Defence Organization in India   : Venkateshwarm 

3.  J.F.C. Fuller      : Armament and History 

4. B.K.Tandon     :  Pashchaty a Yodhan  

Sambhar. 

5.  N.P.Tewari      : Yodhan Sambhar 

6.  M.P.Verma      : Yodhan Sambhar 

7. Arther Birnie      : Art of War 

8.  A.P.J. Abdul Kalam     : Mere Sapno ka Bharat 
 

Suggested equivalent online course : https://www.wikipidia.com, www.mod.gov.in   

 

Part D- Assessment and Evaluation 

 

Suggested Continuous Evaluation Methods: Internal (CCE)+External Assessment 

(ESE)  

Assessment  Mode  Max. Marks  Pattern  

Continuous and 

Comprehensive 

Evaluation(CCE) 

Class Test /  

Assignment/ Presentation  

10  

Offline Mode 

Exceptional 

Students 

Education(ESE) 

University/Autonomous 

Exam  

40  

Offline Mode 

 Total  Marks  50  

 

 

 

 

 

 

 

https://www.wikipidia.com/
http://www.mod.gov.in/


 

 

 

Structure of Syllabus 

B.Sc. Semester -II Defence Studies 

 
 

Part A- Introduction  

Part B- Content of the Course  

Part C- Learning Resources  

Part D- Assessment and Evaluation  

Part A- Introduction 

Program : 

Certificate 

Class : B.Sc. II Sem  Year: 2022 Session : 2022-23 

Subject : Defnce Studies  

1.  Course Code  S1 DS 2P  

2.  Course Title  Practical- 2  

3.  Course Type  Core Course  

4.  Credit Value  2 

5.  Marks  Max. Marks - 50        

 

Part B- Content of the Course 

Total Period of Practical (in Hours) : 30  

 Topic   

 1.         Equivalent Rank and Badges of Indian Army, Navy, and Air Force. 

2. Famous Armored vehicles used in war. 

3. Weapons used in Infantry. 

4. Various Ships of Indian Navy. 

5. Famous Air-Crafts used by Air-Force.  

6.         To find North by Compass, Watch, Sun, Stars, etc. 

7. Bearing and Interconversion of bearing. 

 

 

Part C- Learning Resources 

Text Books, Reference Books, Other resources  
1. M.P.Verma   :  Sainik manchitra vigyan 

2. Y.K. Sharma   :  Map reading 

3. Balwant Singh    :  An easy approach to map reading 

4. Gale and Porden  :  A complete guide to military map reading 

5. J.M. Srivastava              :  Practical military science part 1 

6. B.N. Maliwal  :  Military science practical 
 

Suggested equivalent online course : https://www.wikipidia.com, www.mod.gov.in   

 

 

 

https://www.wikipidia.com/
http://www.mod.gov.in/


Department of geology 

Syllabus (B.Sc. Geology) 
 

THEORY Part A – Introduction SEM I 
 

Program: Certificate Class: B.Sc.-- Sem-I Year:2023 Session:2022-23 

Subject: Geology 

1. Course Code S1-GEO-1T 

2. Course Title Physical Geology and Geomorphology (Paper I) 

3. Course Type Core Course Theory 

4. Pre-requisite (if any) To study this course, a student must have had passed in the subject of 

Mathematics Group or Biology Group in the12th class 

5. Course Learning 

Outcomes (CLO) 
At the end of this course, the students will be able to 

1. Understand basics of Geology, Solar system, Origin and age of the 

earth. 

2. Understand the internal structure of the earth, causes and effect of 

earthquakes, volcanism, weathering and its product. 

3. Understand the processes of soil formation, geological work of river, 

wind, underground water, glaciers and ocean 

4. Understand the basic concept of geomorphic processes and relation of 

tectonics, climate with landform development 

5. Understand the fluvial and volcanic landforms. 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number of 
Lectures 

I General Geology: Introduction to Geology and its relation to Earth 

science; Its scope and subdisciplines; Geology and its relation with 

other branches of science; Earth and solar system; Asteroids and 

meteorites; Theories regarding origin and age of the Earth; 

Radioactivity and its application in determining age of the Earth; 

Shape and structure of the Earth;  

  

  

  

  

12 



II   

 Interior of the Earth; Convections in the Earth’s mantle; 

Earthquakes - causes, geological effects, nature of seismic 

waves, their intensity and magnitude, seismic zones of India, 

distribution of seismic belts; Tsunami; Volcanoes - types, 

causes, landforms,products and geological effects, distribution 

of volcanic belts; Relationship of earthquakes with volcanic 

belts. Earth Surface Processes: Significance of geological 

processes; Weathering (physical, chemical and biological) and 

its products; Factors and processes of soil formation, soil 

profile  

12 

III 
   Geological work of river - river erosion; sediment transport; 

erosional and depositional landforms of rivers; Geological work 

of wind and underground water - wind as a transport agent; 

erosional and depositional landforms of wind and underground 

water; Formation and types of glaciers,erosional, 

transportational and depositional landforms of glaciers and 

oceans. Karstification and related land form. Springs  

12 

IV 
Basic Concepts of Geomorphology: Definition, scope and 

development of fundamental concepts; tools and techniques, 

applications; Relief, types of profile; hypsometry; 

physiographic subdivisions of India; paleogeomorphology; 

Constructional and destructional geomorphic processes; 

evolution of hill slopes; Controlling Factors in Geomorphic 

Processes, Uplift, denudation, exhumation, Isostasy, 

relationship of tectonics and climate with landform 

development .  

12 

V 
Major landscape elements along convergent, divergent and 

conservative plate boundaries; seis mites; Volcanic landforms, 

impact craters; Evolution of river channels and drainage patterns; 

Terraces, flood plains and alluvial fans, longitudinal and 

transverse profiles, Morphometry; River grading; Drainage 

basins of India; Wind action in hot deserts and its stages; Types 

of coasts; Tides, waves and currents; Sea-level change; 

Erosional and depositional features of coasts  

12 



Part C – Learning Resources 

Text Books, Reference Books, Other resources 

Suggested Readings: 

1- Holmes, A. Doris L Holmes Edit, Principles of Physical Geology, Van Nostrand Reinhold, 1978 

2- Mahapatra, G.B., Text book of Physical Geology, CBS, INDIA, 1991 

3- Miller, William J., Physical Geology; An Introduction, 

4- Mookerjee, P K, Text book of Geology. World press private Ltd, 2013 

5- Structural Geology. M.P. Billings 

6- Theory of structural Geology; Gokhale , N W CBS 

7- Exercise on Geological maps and dip-strike: Gokhle, N. W. CBS. 

8- Outlines of structural Geology. E.S. Hills 

9- Geological maps- Chiplonkar 

Suggested equivalent online courses: 1https://opentextbc.ca/physicalgeology2ed/front- 

matte/rdownload-a-pdf 

2.https://archive.org/detail/in.ernet.dli.2015.233340/page/n15/mode/2up 

3.http://www.tulane.edu/sanelson/eensl 110/index.htenl[for introduction to folds,faults…] 

 
 

Part D – Assessment and Evaluation 
 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 
Assignment/Presentation 

10  Unit wise class test 

ESE University Exam 40  Objective 10 

Question. 

Compulsory, 5-5 

short ans. and long 

ans. type questions 

with choice within 

units. 

 Total Marks 50   

http://www.tulane.edu/sanelson/eensl


PRACTICAL (GEOLOGY) 

SEM I 

PART A - Introduction 

Program: Certificate Class: B.Sc. I Sem Year:2023 Session:2022-23 

Subject: Geology 

1. Course Code S1-GEO-1P 

2. Course Title Physical Geology and geomorphology (Paper-I) 

3. Course Type Core Course (Practical) 

4. Pre-requisite (if 

any) 

This Practical course is related to theory course S1-GEO-1T 

5. Course Learning 

Outcomes (CLO) 
Describe and interpret the earth processes, and geological work. 

6. Credit Value 2 

7. Marks Max. Marks- 50  

 

 
PART B – Content of the Course 

Total numbers of Lectures (in hours):30 

 List of experiment  

1 Preparation of diagram showing layered structure of earth 

interior. 

 

2 Preparation of seismic zonation map of India  

3 Reading topographical maps of the survey of India.  

4 
Identification of important geomorphic features from block 

models associated with arid landform, fluvial landform, glacial 

landform, karstification  

  

 

5 
Field based exercise. 

  

 



B.Sc.-s (Geology) 

 
THEORY Part A – Introduction SEM II 

 

Program: Certificate Class: B.Sc. II Sem Year:2023 Session:2022-23 

Subject: Geology 

1. Course Code S II-GEO-2T 

2. Course Title Crystallography, Mineralogy and Economic Geology (Paper II) 

3. Course Type Core Course Theory 

4. Pre-requisite (if any) To study this course, a student must have had passed the preceding semester 

with Geology. 

5. Course Learning 

Outcomes (CLO) 
On completion of course, the students should be able to 

1 Explain about the basics of crystallography, various crystal form, 

crystallographic axes and symmetry elements 

2 Describe various forms of normal classes of crystal systems 

3 Classify the minerals in various silicate groups and explain their 

varieties 

4 Describe the physical properties of various minerals 

5 Describe the optical characteristics of various minerals 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number of Lectures 

I Basic Concepts of Crystallography: Crystals and their 

characters; Parts of crystal-face, edge,solid angle, zone and 

zone axis; Interfacial angle and their measurements; Crystal 

forms; Crystal Parameters; Axial ratios; Miller system of 

notations; Laws of crystallography; Crystallographic axes and 

angles 

12 

II Centre, plane and axis of symmetry; Symmetry elements 

and description of various forms of normal class of 

Isometric, Tetragonal, Hexagonal, Trigonal, Orthorhombic, 

Monoclinic and Triclinic crystal systems. 

12 

III Mineralogy: Definition and characters of minerals and their 

physical properties; classification of minerals in to 

economic mineral and rock forming silicate minerals, 

different group of silicate minerals, structural classification 

of silicates, chemical composition and diagnostic physical 

properties of minerals such as Olivine, Garnet, Augite, 

Hypersthene, Hornblende, Muscovite, Biotite, Orthoclase, 

Plagioclase, Microcline, Quartz, Nepheline, Chlorite, 

12 



 Epidote, Kyanite, Calcite.  

 
IV 

Optical Mineralogy: Polarizing microscope - its parts and 

functioning; Ordinary and polarised lights; Optical properties 

under ordinary, polarised light and crossed nicols; Optical 

propertiesof rock forming minerals such as Quartz, 

Orthoclase, Plagioclase, Microcline, Olivine, Augite, 

Hypersthene, Hornblende, Muscovite, Biotite, Garnet, Calcite. 

12 

 
V 

Economic Geology: Ore and ore deposits, ore minerals and 

gangue minerals; Tenor of ores;Metallic and non-metallic ore 

minerals; Strategic, critical and essential minerals; 

Processes of ore formation - magmatic, hydrothermal, 

contact metamorphic and sedimentary; Study of important 

metallic (Cu, Pb, Zn, Mn, Fe, Au, Al), Industrial (gypsum, 

magnesite, mica) and building materials; Origin, occurrence 

and distribution of coal and petroleum in India. 

12 

 

Part C – Learning Resources 

Text Books, Reference Books, Other resources 

Suggested Readings: 

1 Gribble, c.d.; Rutley’s elements of mineralogy, CBS, 2005 

2 Ford W.E.; Dana’s text Book of mineralogy. CBS, 2006 

3 Perkins D; Mineralogy, prentice Hall India, 2012 

4 Economic geology by Umeshwar Prasad 

5 Economic mineral deposits by Mead L. Jensen and Alan M. Bateman 

Suggested equivalent online courses: 

1 https://www.mindat.org 

2 https://www.mooc-list.com/tags/minerals 

3 https://epgp.inflibnet.ac.in/Home 

 

Part D – Assessment and Evaluation 
 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 
Assignment/Presentation 

10 Unit wise class test 

ESE University Exam 40 Objective 10 

Ques.compulsory, 5- 

5 short ans. and long 

ans. type questions 

with choice within 

units. 

https://www.mindat.org/
https://www.mooc-list.com/tags/minerals
https://epgp.inflibnet.ac.in/Home


 Total Marks 50  

 

PRACTICAL SEM II 

Part A – Introduction 
 

Program: Certificate Class: B.Sc. Sem-II Year:2022 Session:2022-23 

Subject: Geology 

1. Course Code S II-GEO-2P 

2. Course Title Crystallography, Mineralogy and Economic Geology (Paper II) 

3. Course Type Core Course (Practical) 

4. Pre-requisite (if any) This practical is related to theory course S II-GEO-2T 

5. Course Learning 

Outcomes (CLO) 
On completion of course, the students should be able to describe 

symmetry classes, forms present in particular symmetry class, able to 

define physical and optical properties of given mineral, able to describe 

origin, occurrence, distribution of economic minerals in India. 

6. Credit Value 2 

7. Marks Max. Marks- 10 + 40  

 

 
Part B – Content of the Course 

Total numbers of Lectures (in hours):30 

 List of experiments  

1 Study of symmetry elements of normal class of 

Isometric and Tetragonalsystems. 

 

2 Study of symmetry elements of normal class of 

Hexagonal, Trigonal andTriclinic systems 

 

3 Study of symmetry elements of normal class of Orthorhombic 

and Monoclinicsystems 

 

4 Use of polarising microscope  

5 Study of physical properties of common rock forming minerals.  

6 Study of 0ptical properties of common rock forming minerals.  

7 Study of ore and economic minerals in hand specimen  

8 Preparation of maps showing distribution of important 

metallic and non-metallic deposits 

 

 
9 

 
Preparation of maps showing important coal and oil 

fields of India. 

 

 



PART A- INTRODUCTION 
 

Program-
U.G. 
Certificate 
Course in 
Science 

Class- SEMESTER-II YEAR-2022-23 SESSION-2022-23 

 
Subject- Botany 

1. Course code S2-BOT-2 P 

2. Course Title Instrumentation, Lower plants, and Plant pathology 

3. Course Type Practical 

4. Prerequisite (if any) I semester Appeared  

5. Course Learning outcome 
(CLO) 

The students will be able to learn about 

● Identification of lower plants Bryophyta on the 

basis of morphology and anatomy. 
● Identification of Pteridophyta on the basis of 

morphology and anatomy. 
●  Identification of lower plants Gymnosperm on the 

basis of morphology and anatomy. 
. 

6.  Credit Value 02( 15 Hours/Credit) 

7. Marks  10+40 =50, Minimum marks-17 

 
 
 
 
 
 
 

PART-B CONTENT OF THE COURSE 

TOTAL NUMBER OF LECTURES (in Hours) 

Exercise TOPICS 
(30 Hours) 

NUMBER 
OF 
LECTURES 

  

Bryophyta: 

Study of morphology and anatomy of : 

1. Riccia 

2. Marchantia 

3. Anthoceros 

4. Polytrichum 

Pteridophyta: 

Study of morphology and anatomy of : 

1. Lycopodium 

2. Selaginella 

3. Equisetum 

4. Marselia 

 

45 



 Gymnosperm:  
Study of morphology and anatomy of : 

1. Cycas 

2. Pinus 

3. Ephedra 

 
  

 

 
PART-C-LEARNING RESOURCES 

 

 
 

Suggested Readings:  

1. Practical Botany (Part I) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kukda & Anamika Singhvi 

Edition:2013 Apex Publishing House Durga Nursery Road, Udaipur, Rajasthan (bilingual).  

2. Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishing 

GmbH & Co. KG, Germany (ISBN: 978-3-8484-3104-5).  

3. Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt. Ltd., 

New Delhi.  

4. Pandey. B.P. 2014 Modern Practical Botany, (Vol-I) S. Chand and Company Pvt. Ltd., New Delhi.  

 
 

 
PART-D- ASSESSMENT AND EVALUATION 

Suggested Continuous Evaluation Methods: -Internal (CCE) + EXTERNAL ASSESSMENT ( ESE) 

Assessment  Mode Max. Marks. Min.Marks Practical Minimum 
Marks 

CCE Class Test 
Assignment 

/Presentation 

10  10  

ESE Autonomous 
Exam. 

40  40  

  50 17 50 17 

 
 
 
 
 
 
 
 
 
 
 
 
Signature H.O.D. 



 
 
External Subject Experts: 1.    Representative from Industry 
 
        2.  
 
        3. 
 
Departmental Members:      Student Member 
 
    1.     1. 
 
 
    2.     2. 
 

                             
              3. 

 
 
                                        4. 
 
 
                                        5. 
 
 
   6. 
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DEPARTMENT OF BIOCHEMISTRY 

GOVT. NAGARJUNA PG COLLEGE of SCIENCE, RAIPUR 

B. Sc. BIOCHEMISTRY 

(Semester System with CBCS) 

Scheme and Syllabi of Examination 

For 

Session 2022-23, 2023-24 and 2024-25 

 

The syllabus for B.Sc. (Semester System with CBCS and) Bio-Chemistry is hereby approved for the 

session 2022-23 to 2024-25.   In case any change or modification is prescribed by Central Board of Studies 

or   Higher Education Department, Govt. of Chhattisgarh with respect to content or distribution   of   marks   

for   undergraduate   syllabi,   it   will   be implemented accordingly. 
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B. Sc. BIOCHEMISTRY 

(Semester System with CBCS) 

The syllabus with the paper combinations is as under 

S. 

NO 

 
COURSE 

TYPE 

 
COURSE CODE 

 

TITLE OF PAPER 

MAX MARKS  CREDIT 

ESE INT TOTAL     

SEMESTER- I 

1. CORE-2A S1-BCH-1T Biomolecules 40 10 50    4 

2 CORE-2A S1-BCH-1P LAB 1: Biomolecules 50 ---- 50    2 

SEMESTER- II  

3 CORE-2B S2- BCH -2T Bioanalytical Techniques 40 10 50    4 

4 CORE-2B S2- BCH -2P LAB 2: Bioanalytical 

Techniques 

50 ---- 50    2 

Exit after successful completion of I and II Semester student will be able to earn a certificate  

SEMESTER- III 

5 CORE-2C S3- BCH -3T Enzymology 40 10 50    4 

6 CORE-2C S3- BCH -3P LAB3: Enzymology 50 ---- 50    2 

SEMESTER- IV 

7 CORE-2D S4- BCH -4T Intermediary Metabolism 40 10 50    4 

8 CORE-2D S4- BCH -4P LAB4: Metabolism 50 ---- 50    2 

9 SEC-1  S4 SEC-1P Biostatistics  

(Skill Enhancement Course) 

50 ---- 50    2 

Exit after successful completion of I to IV Semester student will be able to earn a Diploma  

SEMESTER- V 

 

 

10 

 

 

DSE2A   

or 

DSE2B 

 
S5- BCH -5T 

  (Elective) 

Gene replication, 
expression and regulation 

                                   Or 

Biotechnology 

40 10 50    4 

 

S5- BCH -5P 

LAB 5: Elective Gene 

replication, expression and 

regulation 

Or 
LAB5: Biotechnology 

50 ---- 50    2 

SEMESTER- VI 

 

 

11 

 

 

DSE2C     

or 

DSE2D 

 

S6- BCH -6T 

  (Elective) 

Biochemistry and Function 

of Hormones 

Or 

Plant Biochemistry 

40 10 50    4 

 

S6- BCH -6P 

LAB6: Biochemistry and 

Function of Hormones  

Or 
LAB6: Plant Biochemistry 

50 ---- 50    2 

12 SEC-2  S6 SEC-2P        Clinical biochemistry  

(Skill Enhancement Course) 

50 ---- 50    2 

Exit after successful completion of I to VI Semester student will be able to earn a Degree  
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Programme Educational Objectives: 

PEO 1: The graduating student shall become a professional assistant in the area of biochemistry. 

PEO 2: The graduating student shall become a researcher in the field of biochemistry. 

PEO 3: The graduating student will become an entrepreneur or a consultant or a freelancer in the area of 
biochemistry. 

Program Outcome: 

On Successful completion of this program the graduates shall have: 

PO 1: Ability to apply the fundamental knowledge of Biomolecules, protein, biochemical techniques in the area of 
biochemistry. 

PO 2: Ability to conduct experiment, analyze and interpreted the results. 

PO 3: An ability to learn a system with its component, or process to meet desired need within realistic constraints. 

PO 4: Ability to function in a multidisciplinary team. 

PO 5: Ability to identify, formulate and solve the problems in the area of biochemistry. 

PO 6: An understanding of professional and ethical responsibilities 

PO 7: Ability to communicate effectively. 

PO 8: The broad education necessary to understand the impact of Business solutions in a global, economic, 
environmental and societal context. 

PO 9: Recognition of the need for and an ability to engage in lifelong learning in the area of biochemistry. 

PO 10: Knowledge of contemporary issues in the area of biochemistry. 

PO 11: An ability to use the techniques, skills and modern professional tools necessary for professional practice and 
for research. 

PO 12: An ability to apply the relevant knowledge and managerial skills to manage the project of multidisciplinary 
nature. 

Program Specific Objectives: 

PSO 1- Students shall be able to identify, formulate and solve the problems of general metabolic disorders and able 
to establish correlation among social, health, food and environmental problems and way to find out its solutions with 
the knowledge of biochemistry. 

PSO 2- Students shall be able to conduct the clinical biochemistry, Diagnostic biochemistry experiments as well as to 
analyze and interpret the results. 

PSO 3- Students shall be able to use the biochemical techniques, Genetic Engineering & Biotechnology skills and 
modern pathological tools necessary for professional practice and for research. 
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Examination Scheme for theory Paper and Laboratory Course 

Each theory paper and laboratory course of Biochemistry in all the Semester of graduation will carry maximum allotted 

marks of 50 for annual examinations. The examination pattern for theory and Laboratory course will be as follows.   

Pattern of Question Paper 

Each theory paper will have questions divided into four sections, A, B, & C. Section A will have 5 MCQ, (1 from each 

unit) of 1 mark each covering whole syllabus. Section B will have 5 short answer questions, one from each unit with 

internal choice, of 3 marks each to be answered about 75 words. Section C will have 5 questions, one from each unit 

with internal choice, of 05 marks each. The question has to be answered in about 150 words. 

 Internal marks will be given on the basis of internal exams. 

 

Section Type of Question Word Limit No. of Questions Marks in 

each 

question 

Marks in 

Question 

Section A Objective Type    / MCQ - 05 ( 1From Each Unit) 1 05 

Section B Short Answer Type 75-100 

words 

5 (From Each Unit with 

internal Choice) 

2 10 

Section C Long Answer Type 150 - 250 

Words 

5 (From Each Unit with 

internal Choice) 

05 25 

                                                                                 Total Marks  40 

 

Examination Scheme for Practical  Max. Marks 50 

 Exercises  Max. Marks 

1.  Major exercise  -1 20 

2.  Major exercise- 2 20 

3.  Viva-voce 10 

 Total  50 

 
 

Multiple Entry Exit System (MEES) – Students may allow to multiple exits in this three year UG program 

depending on the completion years within this period, one will be able to earn a certificate after successful 

completion of I and II semester, diploma after successful completion of I to IV semester or degree after 

successful completion of I to VI semester.  
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Part A- Introduction 

Program: Certificate  Semester: I Year: (Jul-Dec) 2022 Session: 2022-23 

1. Course Code S1-BCH-1T 

2. Course Title Biomolecules 

3. Course Type CORE- 2A Theory 

4. Pre-requisite (if 

any) 

To study this course, a student must have completed Biology at 12TH class or intermediate 

5. Course learning 

Outcome (CLO) 

After completion of the course, the students would be able: 

1. 1. Students will be exposed to the history of Biochemistry and key contributions of scientists such 

as Hans Kreb, G. N. Ramachandran, Melvin Calvin, Louis Pasteur, HarGobind Khorana, Watson 

and Crick and VenkyRamakrishnan. 

2. 2. They will study the properties of carbohydrates, proteins, lipids, cholesterol, DNA, RNA, 

glycoproteins and glycolipids and their importance in biological systems. 

3. 3. They will understand the process of fermentation and manufacture of Biodiesel.  

4. 4. They will understand the methods of determination of amino acid and nucleotide sequence of 

proteins and DNA respectively. 

5. 5. They will understand the methods of estimation of vitamins and porphyries. 

6. Credit Value 4 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of 

Lectures 

I Carbohydrates: Definition, empirical formulae, classification, biological importance. 

Monosaccharides: Configuration relationship of D-aldoses, D-ketoses. General properties of aldoses 

and ketoses. Oxidation, reduction, reducing property, formation of glycosides, acylation, methylation, 

condensation – phenyl hydrazine, addition – HCN. Inter-conversion of aldoses and ketoses by chemical 

method. Ascending and descending the series by chemical methods. Stereochemistry of 

monosaccharides, (+) and (-), D and L, epimers, anomers, and diastereoisomers. Structure and 

biological importance of amino sugars, deoxy sugars, sugar acids, neuraminic and muramic acid. 

Disaccharides:Establishment of structures of sucrose and lactose, biological importance and structure 

of isomaltose, trehalose and maltose. 

Polysaccharides: Partial structure, occurrence and importance of starch, glycogen, inulin, cellulose, 

chitin, and pectin. 

Glycosaminoglycans: Occurrence, importance and the structure of the repeating units of heparin, 

hyaluronic acid, teichoic acid and chondroitin sulphate. Bacterial cell wall polysaccharide, 

peptidoglycans. 

 

 

 

 

 

12 

II Amino acids: Structure and classification of amino acids based on polarity. Reactions of the amino 

groups with HNO2, LiAlH4, ninhydrin, phenyl isothiocyante, dansylchloride, flurodinitrobenzene. 

Zwitterionic properties. Pka values. Reaction of carboxyl group – Hydrazine. Any method for the 

chemical synthesis of amino acids D & L notation.  

Peptides: Peptide bond, structure and biological importance of glutathione, valinomycin, 

leuenkaphelin, synthetic peptides- polyglutamic acid, polylysine. Chemicalsynthesis of dipeptides. 

Proteins:Isolation, methods of purification-dialysis salting out, pH precipitation and Solvent 

precipitation. Classification of proteins based on solubility, structure and functions with examples. 

Primary Structure of proteins, methods of determining N- and C- terminal aminoacids, amino acid 

composition.Sequencing by Edman’s degradation method. Secondary Structure – α Helix. β-sheet, β-

bend. Tertiary of myoglobin and quaternary structure of hemoglobin, denaturation and renaturation of 

proteins. Anfinsen’s experiment. 

 

 

 

12 
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III Lipids:Classification and biological role. Fatty acids – Nomenclature of saturated and unsaturated fatty 

acids. Physiological properties of fatty acids. Acylglycerols:Mono, di and triglycerols. Saponification, 

saponification value, iodine value, acid value and significance.  

Phosphoglycerides: Structure of lecithin, cephalins, phosphotidylinosital, plasmalogens, and 

cardiolipin. Biological role of phosphoglycerides.  

Sphingolipids: Structure and importance of sphingomyelin. 

Glycosphingolipids: Structure and importance of gangliosides and cerebrosides. 

Eicosanoids: Structure of PGE2, and PGF2α importance of prostaglandins. Biological roles of 

thromboxane, leukotrienes and prostaglandins. 

 

12 

IV Nucleic acids:Isolation of DNA and RNA. Composition of DNA. Nucleosides and nucleotides. 

Chargaff’s rule. Watson and Crick model of DNA. Melting of DNA (Tm). 

RNA: Composition, types (mRNA, tRNAandrRNA), secondary structures of tRNA – clover leaf 

model. Chemical reactions of RNA and DNA with acid and alkali, colour reactions of DNA and RNA. 

 

 

12 

V Vitamins: Structure and active form of water- and fat-soluble vitamins, Coenzymes, Deficiency 

diseases and symptoms. 

Porphyrins: Porphyrin nucleus and classification of porphyrins. Important 

Metalloporphyrin’soccurring in nature, Detection of porphyrins, Bile pigments-chemical and their 

physiological significance. 

 

 

 

12 

 

Key Words: Biomolecules, Carbohydrate, Lipids, Fatty acids, Nucleotides, Nucleosides, Nucleic acids, Vitamins, Porphyrins 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Books Recommended:  

1. Nelson, Cox and Lehninger Principles of Biochemistry, 7th Edition 

2. G. Zubay Biochemistry  

3. Stryer Biochemistry  

4. Garrett and Grosham Biochemistry  

5. West, Tood, Mason &Bbruglen Text book of biochemistry  

6. White, Handler & Smith Biochemistry-clinical application  

7. D. Voet and J C Voet Biochemistry 

8. Physical Biohemistry (2009) Sheehan, Wiley-Blackwell, 2nd Edition 

E-learning Resources 

https://www.britannica.com/ 

https://en.wikibooks.org/wiki/Biochemistry 

https://www.pdfdrive.com/biomolecules-books.html 

https://ncert.nic.in/textbook.php 

https://www.edx.org/course/biochemistry-biomolecules-methods-and-mechanisms 

https://nptel.ac.in/ 

https://www.mdpi.com/journal/biomolecules 

https://byjus.com/biology/biomolecules/ 

https://www.sciencedirect.com/topics/engineering/biomolecule 

https://www.vedantu.com/biology/biomolecules 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ Assignment/Presentation 10   

ESE University Exam 40   

https://www.britannica.com/
https://en.wikibooks.org/wiki/Biochemistry
https://www.pdfdrive.com/biomolecules-books.html
https://ncert.nic.in/textbook.php
https://www.edx.org/course/biochemistry-biomolecules-methods-and-mechanisms
https://nptel.ac.in/
https://www.mdpi.com/journal/biomolecules
https://byjus.com/biology/biomolecules/
https://www.sciencedirect.com/topics/engineering/biomolecule
https://www.vedantu.com/biology/biomolecules
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 Total Marks 50   

Part A- Introduction 

 

Program: Certificate  
Semester: I Year: (Jul-Jun) 2022 Session: 2022-23 

1. Course Code S1-BCH-1P 

2. Course Title LAB1: Biomolecules 

3. Course Type CORE-2A Practical 

4. Pre-requisite (if any) To study this course, a student must have completed Biology at 12TH class or 

intermediate 

5. Course learning Outcome 

(CLO) 

Course Outcomes (COs) 

On successful completion of the course, the student shall be able to: 

CO1 – Describe the basic lab requirements and their uses. 

CO2 – Examine various instruments using in separation and isolation of various 

analytical compounds. 

CO3 – Analyze the characteristics of the compound on the basis of their pH. 

CO4 – Prepare normal, molar and stock solution. 

CO5 -  To estimate  biomolecules in mixture. 

6. Credit Value 2 

7. Marks Max. Marks- 50  

 

Part B- Content of the Course 

                                                                          Total Lectures: 30  

Tentative Practical List 1. Safety measures in laboratories. 

2. Preparation of normal, molar and stock solution. 

3. Preparation of buffers. 

4. Determination of pKa of acetic acid and glycine. 

5. Qualitative tests for carbohydrates, lipids, amino acids, proteins and nucleic acids. 

6. Separation of amino acids/ sugars/ bases by thin layer chromatography. 

7. Estimation of vitamin C. 

3. 8. Determination of saponification value and iodine number of fats. 

9. Estimation of Carbohydrate by anthrone method. 

 10. Estimation Blood glucose by the methods   (a) Folin-Wu     (b) Nelson-Somogyi 

8. 11. Estimation of amino acids by ninhydrin method.  

9. 12. Estimation of food adulterant. 

11. Note: This is tentative list; the teachers concern can add more program as per requirement. 

 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H.Freeman and Company (New York), 

ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-4292-3414-8. 

2. Textbook of Biochemistry with Clinical Correlations (2011) 7th ed., Devlin, T.M., John Wiley & Sons, Inc. (New York), 

ISBN:978-0-470-28173-4. 

 3. E.E. Conn and P.K. Stumpf. OUTLINES OF BIOCHEMISTRY (1976) Wiley Eastern, New Delhi. 

 4. BIOCHEMISTRY by L. Stryer (1995) W.H. Freeman Press, San Francisco, USA. 

 5. Biochemistry, by Voet, D. and Voet, J.G. (2004). 3rd Edition, John Wiley & Sons, Inc.USA. Biochemistry by U. 

Sathyanarayana Books and Allied (P) Ltd. Kolkata, ISBN 0-87893- 214-3, (2014). 

6. Text book of Biochemistry by J.L Jain (2016) 

7. Medical Biochemistry by Ramakrishnan (2012) 

8.  Text Book of Biochemistry by D.M. Vasudevan (2018) 

9. Text Book of Biochemistry by A.C. Deb, 9th revised edition (2017) 

E-learning Resources 
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https://www.labmanager.com/lab-health-and-safety/science-laboratory-safety-rules-guidelines-5727 

https://www.weizmann.ac.il/safety/chemical-safety/chemical-laboratory-safety-measures 

https://ehs.okstate.edu/general-laboratory-safety-rules.html 

https://www.britannica.com/ 

https://en.wikibooks.org/wiki/Biochemistry 

https://www.pdfdrive.com/biomolecules-books.html 

https://ncert.nic.in/textbook.php 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.labmanager.com/lab-health-and-safety/science-laboratory-safety-rules-guidelines-5727
https://www.weizmann.ac.il/safety/chemical-safety/chemical-laboratory-safety-measures
https://ehs.okstate.edu/general-laboratory-safety-rules.html
https://www.britannica.com/
https://en.wikibooks.org/wiki/Biochemistry
https://www.pdfdrive.com/biomolecules-books.html
https://ncert.nic.in/textbook.php
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Part A- Introduction 

Program: Certificate Semester: II Year: (Jan to Jun) 2023 Session: 2022-23 

1. Course Code S2-BIOC-2T 

2. Course Title Bioanalytical Techniques 

3. Course Type CORE-2B Theory 

4. Pre-requisite (if any) To study this course, a student must have completed study in I semester in Biochemistry 

5. Course learning 

Outcome (CLO) 

On successful completion of the course, the student shall be able to: 

CO1 – Describe basic concepts of Spectroscopy. 

CO2 – Describe amino acids with application of chromatography. 

CO3 – Describe  basic concepts of centrifugation. 

CO4 –Differentiate working principle, instrumentation and applications of various 

electrophoretic techniques. 

CO5- Describes principles and types of microscopy and types of immunological techniques 

6. Credit Value 04 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of 

Lectures 

I Spectroscopy - Concepts of spectroscopy, Laws of photometry. Beer-Lambert’s law, Principles and 

applications of colorimetry. Visible and UV spectroscopy, ORD, CD, X-ray diffraction, X-ray 

absorption and NMR. 

12 

II Chromatography – Principles and applications of paper, thin layer, ion exchange, affinity, gel 

permeation, adsorption and partition chromatography. HPLC and FPLC. 

12 

III Centrifugation – Principle of centrifugation, concepts of RCF, different types of instruments and 

rotors, preparative, differential and density gradient centrifugation, analytical ultra-centrifugation, 

determination of molecular weights and other applications, sub-cellular fractionation. 

12 

IV Electrophoretic techniques – Principles of electrophoretic separation. Types of electrophoresis 

including paper, cellulose, acetate/nitrate and gel. PAGE and SDS-PAGE Electroporation, Pulse field 

gel electrophoresis, 2D Gel Electrophoresis, BN-PAGE, Isoelectric focussing. 

12 

V Microscopy – Bright field, Dark field, Phase contrast and Fluorescence microscopy Transmission and 

scanning microscopy, freeze fracture techniques, specific staining of biological materials 

Immunological Techniques: 

Immunodiffusion, immunoelectrophoretic,radioimmunoassay, ELISA, Immunofluorescence. 

12 

 

Key Words: Spectroscopy, Chromatography, Centrifugation, Electrophoresis, Microscope, ELISA. 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1.  K Wilson and John Walker Practical Biochemistry: Principles & Techniques  

  2. RF Boyer Biochemistry Laboratory: Modern Theory & Techniques  

3. S Carson, H Miller and D Scott  Molecular Biology Techniques: A Classroom    Laboratory Manual 

4. Physical biochemistry by D Friefelder, WH Freeman & Co., USA. 

5. Outlines of biochemistry by Eric E Conn, PK Stumpf, G Bruening and Ray H Doi, John Wiley & sons NY 

6. Chromatography: A laboratory handbook of chromatography and electrophoretic methods by Erich Heftman, van Nostrand 

Reinhold, NY. 

 

E-learning Resources 



                                     B.Sc. BIOCHEMISTRY                          SESSION 2022-23 TO 2024-25                                                                                 10 
 

 
 
CHAIRPERSON/H.O.D         SUBJECT EXPERT           SUBJECT EXPERT                SUBJECT EXPERT              REPRESENTATIVE       REPRESENTATIVE         SENIOR FACULTY  

                                       (University Nominee)      (Academic Council)         (Academic Council)                  (Industry)                     (Alumni)           1. 
                                                                                                                                                                                                                                                        2. 
                                                                                                                                                                                                                                                        3. 

 
 

https://www.atascientific.com.au/spectrometry/ 

https://www.britannica.com/science/spectroscopy 

https://byjus.com/chemistry/differential-extraction-chromatography/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206469/ 

https://www.fishersci.se/se/en/scientific-products/centrifuge-guide/centrifugation-theory.html 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/centrifugation 

https://link.springer.com/protocol/10.1007/978-1-0716-0134-1_7 

https://experiments.springernature.com/articles/10.1007/978-1-0716-0134-1_7 

https://analyticalsciencejournals.onlinelibrary.wiley.com/journal/15222683 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.atascientific.com.au/spectrometry/
https://www.britannica.com/science/spectroscopy
https://byjus.com/chemistry/differential-extraction-chromatography/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206469/
https://www.fishersci.se/se/en/scientific-products/centrifuge-guide/centrifugation-theory.html
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/centrifugation
https://link.springer.com/protocol/10.1007/978-1-0716-0134-1_7
https://experiments.springernature.com/articles/10.1007/978-1-0716-0134-1_7
https://analyticalsciencejournals.onlinelibrary.wiley.com/journal/15222683
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Part A- Introduction 

Program: Certificate  Semester: II Year: (Jan-Jun) 2023 Session: 2022-23 

1. Course Code S2-BCH-2P 

2. Course Title LAB2: Bioanalytical Techniques 

3. Course Type CORE-2B Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I Semester in Biochemistry. 

5. Course learning 

Outcome (CLO) 

On successful completion of the course, the student shall be able to: 

CO1 – Examine different components present in the extract of radish leaves by using 

chromatography technique. 

CO2 – Analysis independently of various biomolecules in the laboratory. 

CO3 – Demonstrate the effect of inorganic compound and its percent purities in various 

types of samples. 

CO4 – Analyze characteristics of UV absorption spectra of by different methods in samples 

in different biomolecules. 

CO5– Examine quality of the lipids by different parameters. 

CO6 – Examine quantity of the nucleic acid present in the sample. 

CO7 – Analyze characteristics and quantity of protein by different methods. 

6. Credit Value 02 

7. Marks Max. Marks-50  

Part B- Content of the Course 

Total numbers of Lectures (in hours) : 30 

Tentative Practical List 1.Verification of Beer-Lambert’s law. 

2. Separation of sugars using paper chromatography. 

3. Separation of amino acids by paper chromatography 

4. Differential centrifugation of cell organelles 

5. SDS-PAGE gel electrophoresis of protein 

6. Separation of plant pigments by Paper chromatography 

7.   7. Estimation of DNA   and RNA. 

Note: This is tentative list; the teachers concern can add more program as per 

requirement. 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books 

1.  Chromatography: A laboratory handbook of chromatography and electrophoretic methods by Erich Heftman, van Nostrand 

Reinhold, NY. 

2.  K Wilson and John Walker Practical Biochemistry: Principles & Techniques  

3. RF Boyer Biochemistry Laboratory: Modern Theory & Techniques 

E-learning Resources 

https://www.sciencedirect.com/topics/engineering/beer-lambert-law 

https://www.vedantu.com/physics/beer-lambert-law 

https://www.penguinprof.com/uploads/8/4/3/1/8431323/261_labs_u1_paper_chromatography.pdf 

https://www.ncbi.nlm.nih.gov/books/NBK26936/ 

https://pubmed.ncbi.nlm.nih.gov/18421739/ 

http://ncert.nic.in/ncerts/l/kelm314_23.pdf 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

 

 

 

https://www.sciencedirect.com/topics/engineering/beer-lambert-law
https://www.vedantu.com/physics/beer-lambert-law
https://www.penguinprof.com/uploads/8/4/3/1/8431323/261_labs_u1_paper_chromatography.pdf
https://www.ncbi.nlm.nih.gov/books/NBK26936/
https://pubmed.ncbi.nlm.nih.gov/18421739/
http://ncert.nic.in/ncerts/l/kelm314_23.pdf
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Part A- Introduction 

Program: Diploma Course Semester: III Year: (Jul-Dec) 2023 Session: 2023-24 

1. Course Code S3-BCH-3T 

2. Course Title Enzymology 

3. Course Type CORE-2C Theory 

4. Pre-requisite (if any) To study this course, a student must have completed I & II Semester in biochemistry. 

5. Course learning Outcome 

(CLO) 

Course Outcomes (COs) 

On successful completion of the course, the student shall be able to: 

CO1 – Describe the classification and nomenclature of enzymes on the basis of their 

action, specificity of enzyme action, mechanism of enzyme catalysis and 

regulatory enzymes. 

CO2 – Explain the mechanism of enzymes and the role of vitamins as coenzyme 

precursors. 

CO3– Express the Michaelis-Menten equation, single and double reciprocal plots, and 

graphical representation of various inhibitors. 

CO4 – Describe the principles and methods of enzyme immobilization.                      

CO5 - Outline the knowledge of enzyme action, isolation and purification techniques. 

6. Credit Value 04 

7. Marks Max. Marks-10+40  

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers 

of Lectures 

 

 

 

I 

Introduction to enzymes  

Nature of enzymes - protein and non-protein (ribozyme). Cofactor and prosthetic group,apoenzyme, 

holoenzyme. IUBMB classification of enzymes. 

Features of enzyme catalysis  

Factors affecting the rate of chemical reactions, collision theory, activation energy andtransition state 

theory, catalysis, reaction rates and thermodynamics of reaction. Catalyticpower and specificity of 

enzymes (concept of active site), Fischer’s lock and key hypothesis,Koshland’s induced fit hypothesis 

 

12 

 

 

II 

Enzyme kinetics  

Relationship between initial velocity and substrate concentration, steady state kinetics,equilibrium 

constant - Mon substrate reactions. Michaelis-Menten equation, Lineweaver-Burk plot, Eadie-Hofstee 

and Hanes plot. Km and Vmax, Kcat and turnover number. Effect ofpH, temperature and metal ions on 

the activity of enzyme. 

Bi-Substrate reactions  

Types of bi bi-reactions (sequential – ordered and random, ping pong reactions).Differentiating bi 

substrate mechanisms (diagnostic plots, isotope exchange). 

 

12 

 

 

III 

Enzyme inhibition  

Reversible inhibition (competitive, uncompetitive, non-competitive, mixed and substrate).Mechanism 

based inhibitors - antibiotics as inhibitors. 

Mechanism of action of enzymes  

General features - proximity and orientation, strain and distortion, acid base and covalentcatalysis 

(chymotrypsin, lysozyme). Metal activated enzymes and metalloenzymes, transitionstate analogues. 

 

12 

 

 

IV 

Regulation of enzyme activity 

Control of activities of single enzymes (end product inhibition) and metabolic pathways,feedback 

inhibition (aspartate transcarbomoylase), reversible covalent modificationphosphorylation (glycogen 

phosphorylase). Proteolytic cleavage- zymogen. Multienzymecomplex as regulatory enzymes. 

Occurrence and isolation, phylogenetic distribution andproperties (pyruvate dehydrogenase, fatty acyl 

synthase) Isoenzymes - properties andphysiological significance (lactate dehydrogenase). 

 

12 

 

 

V 

Coenzymes TPP, FAD, NAD, pyridoxal phosphate, biotin, coenzyme A, tetrahydrofolate, lipoic acid. 

Applications of enzymes Application of enzymes in diagnostics (SGPT, SGOT, creatine kinase, 

alkaline and acidphosphatases), enzyme immunoassay (HRPO), enzyme therapy (Streptokinase). 

Immobilized enzymes 

 

12 
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Key Words: Coenzyme,  Ribozyme, Cofactor,  Apoenzyme, Michaelis-Menten equation. 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H.Freeman and Company (New 

York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-4292-3414-8. 

2. Biochemistry (2011) 4th ed., Donald, V. and Judith G.V., John Wiley & Sons Asia Pvt.Ltd. (New Jersey), ISBN:978-1180-

25024. 

3. Fundamentals of Enzymology (1999) 3rd ed., Nicholas C.P. and Lewis S., OxfordUniversity Press Inc. (New York), ISBN:0 

19 850229 X. 

E-learning Resources 

https://www.sciencedirect.com/topics/medicine-and-dentistry/enzymology 

https://www.jbc.org/Enzymology 

https://www.biologyonline.com/dictionary/coenzyme 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3770912/ 

https://www.eposters.net/redirect/?ID=16026&UID=0&Type=poster 

https://link.springer.com/chapter/10.1007/978-0-387-35141-4_34 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/enzyme- 

immobilization 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/enzymology
https://www.jbc.org/Enzymology
https://www.biologyonline.com/dictionary/coenzyme
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3770912/
https://www.eposters.net/redirect/?ID=16026&UID=0&Type=poster
https://link.springer.com/chapter/10.1007/978-0-387-35141-4_34
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Part A- Introduction 

Program: Diploma Course Semester: III Year: (Jul-Dec) 2023 Session: 2023-24 

1. Course Code S3-BCH-3P 

2. Course Title LAB3: Enzymology 

3. Course Type CORE-2C Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I & II Semester in biochemistry 

5. Course learning Outcome 

(CLO) 

Course Outcomes (COs) 

On successful completion of the course, the student shall be able to: 

CO1- Explain purification of proteins by various methods. 

CO2- Estimate enzyme activity by different methods. 

CO3- Explain progress curve of enzyme. 

CO5- Practice the effect of physical parameters on enzyme activity. 

CO6- Practice the effect of inhibitors on enzyme activity. 

CO7- Demonstrate the continuous assay of an enzyme. 

6. Credit Value 2 

7. Marks Max. Marks-50  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):30 

Tentative Practical List 1. Partial purification of acid phosphatase from germinating mung bean. 

2. Assy of enzyme activity and specific activity, e.g. acid phosphatase. 

3. Effect of pH on enzyme activity and determination of optimum pH. 

4. Determination of Km and Vmax using Lineweaver-Burk graph. 

5. Enzyme inhibition- calculation of Ki for competitive inhibition. 

6. Continuous assay of lactate dehydrogenase. 

7. Coupled assay of glucose-6-phosphate dehydrogenase.  

8. Isolation and purification of urease. 

9. Assay of serum alkaline phosphatase activity. 

10.Inhibition of alkaline phosphatase activity by  EDTA 

11. Effect of substrate concentration on alkaline phosphatase activityand determine of 

its  Km  value. 

12.Effect of temperature of enzyme activity and determination of activation energy. 

13. Effect of enzyme concentration on enzyme activity. 

Note: This is tentative list; the teachers concern can add more program as per 

requirement. 
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Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H. Freeman and Company (New 

York), ISBN:13: 978-1-4641-0962-1 / ISBN:10:1-4292- 3414-8. 

2. Biochemistry (2011) 4th ed., Donald, V. and Judith G.V., John Wiley & Sons Asia Pvt. Ltd. (New Jersey), ISBN:978-1180-

25024. 

3. Fundamentals of Enzymology (1999) 3rd ed., Nicholas C.P. and Lewis S., Oxford University Press Inc. (New York), ISBN:0 

19 850229 X. 

E-learning Resources 

https://www.thermofisher.com/in/en/home/references/protocols/cell-and-tissue-analysis/elisa-protocol/elisa-sample-

preparation-protocols/plasma-and-serum-preparation.html 

https://labmonk.com/determination-of-sgot-and-sgpt 

https://www.labcorp.com/help/patient-test-info/total-protein-and-albuminglobulin-ag-ratio 

https://link.springer.com/article/10.1007/s101570200005 

https://jcp.bmj.com/content/jclinpath/6/3/173.full.pdf 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.thermofisher.com/in/en/home/references/protocols/cell-and-tissue-analysis/elisa-protocol/elisa-sample-preparation-protocols/plasma-and-serum-preparation.html
https://www.thermofisher.com/in/en/home/references/protocols/cell-and-tissue-analysis/elisa-protocol/elisa-sample-preparation-protocols/plasma-and-serum-preparation.html
https://labmonk.com/determination-of-sgot-and-sgpt
https://www.labcorp.com/help/patient-test-info/total-protein-and-albuminglobulin-ag-ratio
https://link.springer.com/article/10.1007/s101570200005
https://jcp.bmj.com/content/jclinpath/6/3/173.full.pdf
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Part A- Introduction 

Program: Diploma Corse Semester: IV Year: (Jan-Jun) 2024 Session: 2023-24 

1. Course Code S4-BCH-4T 

2. Course Title Intermediary Metabolism 

3. Course Type CORE-2D Theory 

4. Pre-requisite (if any) To study this course, a student must have completed I to III Semester in 

biochemistry 

5. Course learning Outcome 

(CLO) 

On successful completion of the course, the student shall be able to: 

CO1 – Describe the fundamentals of thermodynamics in biochemical processes. 

CO2 – Acquire the knowledge of energy production in living systems by the 

degradation of fatty acids. 

CO3 – Explain the various pathways of fatty acid synthesis in living systems. 

CO4 – Explain the mechanism of the machinery system involved in carbohydrate 

metabolism. 

CO5 – Describe breakdown and synthesis of Amino acids and nucleotides in 

humans and recognize its relevance with respect to nutrition and human diseases. 

6. Credit Value 4 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of 

Lectures 

I Introduction to Metabolism 

General features of metabolism, experimental approaches to study metabolism: Use of intact 

organism, bacterial mutants, tissue slices, stable and radioactive Isotopes. 

Carbohydrate Metabolism 

 Reactions and energetics of glycolysis. Alcoholic and lactic acid fermentations. Entry of fructose, 

galactose, mannose etc.  Reactions and energetic of TCA Cycle.  Gluconeogenesis, glycogenesis 

and glycogenolysis.  Reaction and Physiological significance of pentose phosphate pathway. 

Regulation of Glycolysis and TCA cycle Photosynthesis a brief review. 

 

 

12 

II Electron Transport Chain and Oxidative Phosphorylation 

Structure of mitochondria, sequence of electron carriers, sites of ATP production, inhibitors of 

electron transport chain. Hypothesis of mitochondrial Oxidative phosphorylation.  Transport of 

reducing potentials into mitochondria. 

 

12 

III Lipid Metabolism 

Introduction, hydrolysis of triacylglycerols, transport of fatty acids into Mitochondria, B oxidation 

saturated fatty acids, ATP yield from fatty acid Oxidation. Biosynthesis of saturated and unsaturated 

fatty acids. Metabolism of Ketone bodies, oxidation of unsaturated and odd chain fatty acids. 

Biosynthesis of triglycerides and important phospholipids, glycolipids, sphingolipids and 

cholesterol.  Regulation of cholesterol metabolism. 

 

 

12 

IV Amino acid Metabolism 

General reactions of amino acid metabolism:   transamination, oxidative Deamination and 

decarboxylation. Urea cycle.  Degradation and biosynthesis of Amino acids.  Glycogenic and 

ketogenic amino acids. 

 

12 

V Nucleotide Metabolism  

Sources of the atoms in the purine and pyrimidine molecules.  Biosynthesis and Degradation of 

purines and pyrimidines biosynthesis.  

Porphyrin Metabolism  

Biosynthesis and degradation of porphyrins.  Production of bile pigments 

 

 

12 
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Key Words: Glycolysis, TCA Cycle, Oxidative Phosphorylation, Electron Transport Chain, Oxidation, Urea cycle, Nucleotides, 

Porphyrins. 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H. Freeman and Company (New 

York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-4641-0962-1. 

2. Textbook of Biochemistry with Clinical Correlations (2011) 7th ed., Devlin, T.M., JohnWiley & Sons, Inc. (New Jersey), 

ISBN:978-0-470-28173-4. 

3. Biochemistry (2012) 7th ed., Berg, J.M., Tymoczko, J.L. and Stryer L., W.H. Freemanand Company (New York), 

ISBN:10:1-4292-2936-5, ISBN:13:978-1-4292-2936-4. 

E-learning Resources 

https://www.britannica.com/science/metabolism 

https://www.sciencedirect.com/science/article/pii/S0009912013001677 

https://pubmed.ncbi.nlm.nih.gov/23720291/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243375/ 

 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

https://www.britannica.com/science/metabolism
https://www.sciencedirect.com/science/article/pii/S0009912013001677
https://pubmed.ncbi.nlm.nih.gov/23720291/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3243375/
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Part A- Introduction 

Program: Diploma Corse Semester: IV Year: (Jan-Jun) 2024 Session: 2023-24 

1. Course Code S4-BCH-4P 

2. Course Title LAB 4: Intermediary Metabolism 

3. Course Type CORE-2D Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I to III Semester in 

biochemistry 

5. Course learning Outcome 

(CLO) 

Course Outcomes 

CO1-To understand the importance of lipids as storage molecules and as 

structuralcomponent of biomembranes. 

CO2-Understanding the importance of high energy compounds,electron transport 

chain,synthesis of ATP under aerobic and anaerobic conditions. 

CO3-To acquire knowledge related to the role of TCA cycle in central carbon 

metabolism,importance of anaplerotic reactions and redoxbalance. 

CO4-Students will be exposed with the fact that perturbations in the carbon 

metabolism canlead to various disorders such as diabetes and cancer. 

CO5-Appreciation of the fact that differences in the properties of metabolic enzymes 

of thehost and pathogens can be exploited for the development of new drugs. 

CO6-To gain insights into metabolic engineering for the production of useful 

biomolecules. 

6. Credit Value 02 

7. Marks Max. Marks-50  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):30 

Tentative Practical List 

 

  1. To understand the concepts of preparation of buffers. 

  2. To estimate biomolecules such as glucose, proteins,cholesterol in clinical samples. 

  3. To isolate of lipids from egg. 

  4. Estimation of salivary amylase 

  5. Separation of Blood Plasma and Serum 

  6. Estimation of proteins from serum by biuret and Lowry methods. 

  7. Determination of albumin and A/G ratio in serum. 

  8. Estimation of bilirubin (conjugated and unconjugated) in serum. 

  9. Estimation of total lipids in serum by vanillin method. 

 10. Estimation of cholesterol in serum. 

 11. Estimation of lipoproteins in plasma. 

 12. Estimation of lactic acid in blood before and after exercise.  

 13. Estimation of blood urea nitrogen from plasma. 

 14. Estimation of SGPT and SGOT in serum. 

 15 Preparation of starch from potato and its hydrolysis by salivary amylase. 

b. Determination of achromatic point in salivary amylase. 

c. Effect of sodium chloride on amylases. 

Note: This is tentative list; the teachers concern can add more program as per requirement. 
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Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W.H. Freeman and Company (New 

York), ISBN:13:978-1-4641-0962-1 / ISBN:10:1-4641-0962-1. 

2. Textbook of Biochemistry with Clinical Correlations (2011) 7th ed., Devlin, T.M., JohnWiley & Sons, Inc. (New Jersey), 

ISBN:978-0-470-28173-4. 

3. Biochemistry (2012) 7th ed., Berg, J.M., Tymoczko, J.L. and Stryer L., W.H. Freemanand Company (New York), 

ISBN:10:1-4292-2936-5, ISBN:13:978-1-4292-2936-4. 

 

E-learning Resources 

https://link.springer.com/article/10.1007/s00217-008-0998-4 

https://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/l13_c_met_lipids.pdf 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://link.springer.com/article/10.1007/s00217-008-0998-4
https://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/l13_c_met_lipids.pdf
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Part A- Introduction 

Program: B.Sc. Course Semester: V Year: (Jul-Dec)  2024 Session: 2024-25 

1. Course Code S5- BCH 5T 

2. Course Title Gene Replication, Expression and Regulation 

3. Course Type DSE 2A 

4. Pre-requisite (if any) To study this course, a student must have completed I to IV Semester in biochemistry 

5. Course learning Outcome 

(CLO) 

On successful completion of the course, the student shall be able to: 

CO.1 – Distinguish the process of replication in prokaryotes as well as eukaryotes. 

CO.2 – Distinguish the process of transcription in prokaryotes as well as eukaryotes. 

CO.3 – Distinguish the process of translation in prokaryotes as well as eukaryotes. 

CO.4 – Discuss the process of transcriptional regulation in prokaryotes as well as 

eukaryotes. 

CO.5 – Explain the process of DNA damage and various DNA repair mechanisms. 

6. Credit Value 4 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 
Total numbers of Lectures (in hours):60 

Unit Topics Numbers of 

Lectures 

I Basic Concepts of Genetic Information 

Salient features of Eukaryotic, prokaryotic and viral genomes; highly repetitive, moderately repetitive 

and unique DNA sequences. Tm and buoyant density and their relationship with G-C content in 

DNA. Chirality of DNA, tertiary Structure of DNA. Structure and properties of RNA: secondary and 

tertiary structures. Nucleic acid hybridization:  Cot value and satellite DNA.  

12 

II DNA replication: Features of replication, the chemistry of DNA synthesis, DNA polymerase, the 

replication fork, enzymes and proteins in DNA replication, E coli DNA polymerases, stages of 

replicationinitiation, elongation and termination.  

Replication In Eukaryotes: end replication problem, telomerase, various modes of replication. 

Comparison of replication in prokaryotes and eukaryotes. Inhibitors of DNA replication. 

12 

III Transcriptionin prokaryotes: RNA polymerases, transcription cycle in bacteria, sigma factor, 

bacterial promoters, identification of DNA binding sites by DNA footprinting, various stages of RNA 

synthesis, initiation, elongation and termination, rho-dependent and rho-independent termination. 

Inhibitors of transcription and applications as antimicrobial drugs. 

 Transcriptionin eukaryotes: Comparison between prokaryotic and eukaryotic transcription. The 

three classes of eukaryotic RNA polymerases, transcription by RNA polymerase II, RNA polymerase 

II core promoters, general transcription factors, transcription by RNA polymerase I and III. Inhibitors 

of eukaryotic transcription and their applications 

 RNA Processing: Types of RNA processing- polyadenylation and capping, processing of rRNA and 

tRNA. Chemistry of RNA splicing, the spliceosome machinery, splicing pathways, group I and group 

II introns, alternative splicing, exon shuffling and RNA editing. 

12 

IV Translation: Genetic code and its characteristics, triplet nature, degenerate, deciphering the genetic 

code, Wobble hypothesis. Suppressor tRNAs. Exceptions to the nearly universal genetic code. 

Messenger RNA, transfer RNA, charging of tRNA. The structure of ribosome. Three stages of 

translation-initiation, elongation and termination. Translation in eukaryotes. Regulation of translation. 

Comparison of prokaryotic and eukaryotic protein synthesis. Inhibitors of translation and their clinical 

importance. 

12 

V Regulation of gene expressionin prokaryotes: Principles of gene regulation, negative and positive 

regulation, concept of operons, regulatory proteins, activators, repressors, DNA binding domains, 

regulation of lac operon and trp operon. Regulatory RNAs in bacteria, small RNA and riboswitches. 

Regulation of gene expression in eukaryotes: Gene regulation by chromatin remodeling, regulation 

of galactose metabolism in yeast, action of enhancers and insulators, working of activators and 

repressors, concept of combinatorial control. Regulatory RNAs in eukaryotes: synthesis and 

mechanism of siRNA and miRNA. 

12 
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Key Words: Chirality, DNA Replication, Transcription, Translation, Gene Expression,  Operon. 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

1.Molecular Cell Biology (2013) 7th ed., Lodish, H., Berk, A., Kaiser, C.A., Krieger, M.,Bretscher, A.,Ploegh, H., Amon, A. 

and Scott, M.P., W.H. Freeman & Company (NewYork), ISBN:13:978-1-4641-0981-2. 

2.Principles of Biochemistry (2008) 3rd ed., Voet, D.J., Voet, J.G. and Pratt, C.W., JohnWiley & Sons,Inc. (New York), 

ISBN:13: 978-0470-23396-2 

3.Molecular Biology of the Gene (2008) 6th ed., Watson, J.D., Baker, T.A., Bell, S.P.,Gann, A., Levine, M. and Losick, R., 

Cold Spring Harbor Laboratory Press, Cold springHarbor (New York), ISBN:0-321-50781 / ISBN:978-0-321-50781-5. 

4. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W. H. Freeman & Company (New 

York), ISBN:13: 978-1-4292-3414-6 / ISBN:10-14641-0962- 1. 

5. Principles of Genetics (2010) 5th ed., Snustad, D.P. and Simmons, M.J., John Wiley &Sons Asia, ISBN:978-0-470-39842-5. 

 

E-learning Resources 

https://www.genome.gov/genetics-glossary/DNA-Replication 

https://www.nature.com/scitable/topicpage/gene-expression-14121669/ 

https://www.genome.gov/genetics-glossary/Mutation 

https://www.frontiersin.org/articles/10.3389/fmicb.2020.624830/full 

 

 

 

 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

https://www.genome.gov/genetics-glossary/DNA-Replication
https://www.nature.com/scitable/topicpage/gene-expression-14121669/
https://www.genome.gov/genetics-glossary/Mutation
https://www.frontiersin.org/articles/10.3389/fmicb.2020.624830/full
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Part A- Introduction 

Program: B.Sc. Course Semester: V Year: (Jul-Dec) 2024 Session: 2024-25 

1. Course Code S5BCH 5P 

2. Course Title LAB5: Gene Replication, Expression and Regulation 

3. Course Type DSE 2A Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I to IV Semester in 

biochemistry 

5. Course learning Outcome 

(CLO) 

Course Outcomes (COs) 

On successful completion of the course, the student shall be able to: 

CO1- Demonstrate assay for nucleic acid by various methods. 

CO2- Demonstrate isolation process of DNA from different samples. 

CO3- Apply electrophoresis technique for different isolated compounds. 

CO4- Illustrate PCR techniques. 

CO5- Illustrate SDS-PAGE techniques by biomolecules. 

CO6- Demonstrate effect of various mutagens in various samples. 

6. Credit Value 2 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):30 

Tentative Practical List 1. Estimation of DNA by diphenylamine method. 

2. Effect of temperature on the viscosity of DNA using Oswald’s viscometer. 

3. Extraction of RNA and its estimation by Orcinol method. 

4. Estimation of hemoglobin by measuring total iron in blood. 

5. Estimation of calcium and phosphorus in serum & urine. 

6. Estimation of creatine and creatinine in urine. 

7. Estimation of immunoglobulin by precipitation with saturated ammonium sulphate. 

8. Denaturation of enzyme, studies on DNA. 

9. A. Separation of proteins by column chromatography. 

B.  Determination of proteins by dye binding assay. 

10. Separation of protein by SDS-polyacrylamide gel electrophoresis.  

11. Isolation of RNA and cDNA synthesis. 

12. Isolation and estimation of RNA from yeast. 

13. Agarose Gel Electrophoresis and separation of DNA 

14. Isolation of DNA from bacteria/eukaryotic cells and check its purity 

Note: This is tentative list; the teachers concern can add more program as per 

requirement. 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books 

1.Molecular Cell Biology (2013) 7th ed., Lodish, H., Berk, A., Kaiser, C.A., Krieger, M.,Bretscher, A.,Ploegh, H., Amon, A. 

and Scott, M.P., W.H. Freeman & Company (NewYork), ISBN:13:978-1-4641-0981-2. 

2.Principles of Biochemistry (2008) 3rd ed., Voet, D.J., Voet, J.G. and Pratt, C.W., JohnWiley & Sons,Inc. (New York), 

ISBN:13: 978-0470-23396-2 

3.Molecular Biology of the Gene (2008) 6th ed., Watson, J.D., Baker, T.A., Bell, S.P.,Gann, A., Levine, M. and Losick, R., 

Cold Spring Harbor Laboratory Press, Cold springHarbor (New York), ISBN:0-321-50781 / ISBN:978-0-321-50781-5. 

4. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M., W. H. Freeman & Company (New 

York), ISBN:13: 978-1-4292-3414-6 / ISBN:10-14641-0962- 1. 

5. Principles of Genetics (2010) 5th ed., Snustad, D.P. and Simmons, M.J., John Wiley &Sons Asia, ISBN:978-0-470-39842-5. 

6. The World of the Cell, Wayne M. Becker, Lewis J. Kleinsmith, Jeff Hardin, Gregory Paul Bertoni, 7 th Edition. 
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7.Gene Machine, Venki Ramakrishnan 

 

E-learning Resources 

https://link.springer.com/article/10.1007/s11368-019-02427-y 

https://biocyclopedia.com/index/biotechnology_methods/biochemistry/estimation_of_rna_by_the_orcinol_method.php 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-binding 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2874567/ 

https://pubmed.ncbi.nlm.nih.gov/22546956/ 

 

 

 

 

 

Part D- Assessment and Evaluation (As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://link.springer.com/article/10.1007/s11368-019-02427-y
https://biocyclopedia.com/index/biotechnology_methods/biochemistry/estimation_of_rna_by_the_orcinol_method.php
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-binding
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2874567/
https://pubmed.ncbi.nlm.nih.gov/22546956/


                                     B.Sc. BIOCHEMISTRY                          SESSION 2022-23 TO 2024-25                                                                                 24 
 

 
 
CHAIRPERSON/H.O.D         SUBJECT EXPERT           SUBJECT EXPERT                SUBJECT EXPERT              REPRESENTATIVE       REPRESENTATIVE         SENIOR FACULTY  

                                       (University Nominee)      (Academic Council)         (Academic Council)                  (Industry)                     (Alumni)           1. 
                                                                                                                                                                                                                                                        2. 
                                                                                                                                                                                                                                                        3. 

 
 

Part A- Introduction 

Program: B.Sc  Course Semester: V Year: (Jul-Dec)  2024 Session: 2024-25 

1. Course Code S5 BCH 5T 

2. Course Title Biotechnology  

3. Course Type DSE 2B Theory 

4. Pre-requisite (if any) To study this course, a student must have completed I to IV Semester in 

biochemistry 

5. Course learning Outcome 

(CLO) 

On successful completion of the course, the student shall be able to: 

1. The students will acquire basic knowledge of recombinant DNA technology, 

DNA manipulation in prokaryotes and eukaryotes, engineering of DNA 

molecules using restriction and modification enzymes. 

2. They will get acquainted with the use of cloning  and expression vectors, 

creation of genomic and cDNA libraries and their applications. 

3. Students will also understand the methods for production of proteins using 

recombinant DNA technology and their application in industrial systems. 

6. Credit Value 04 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of Lectures 

I Principles of gene cloning: Restriction and modification systems, 

restriction endonucleases and other enzymes used in manipulating DNA 

molecules. Ligation of DNA molecules, DNA ligase, sticky ends, blunt 

ends, linkers and adapters, homopolymer tailing, Synthetic 

oligonucleotides. 

 

12 

II Plasmids and bacteriophages as vectors for gene cloning. Cloning vectors 

based on E. coli plasmids, pBR322, pUC8, pGEM3Z. Viruses as vectors, 

cloning vectors based on M13 and λ bacteriophage. 

 

12 

III Uptake of DNA by cells, Selection and identification for transformed cells,  

Transfection. Chemical and physical methods of DNA introduction into 

cells. Direct selection, marker rescue.  cDNA and Genomic libraries, 

Southern and Northern hybridization.   

 

 

12 

IV Plant genetic engineering: gene isolation, gene transfer systems, Ti 

plasmid, plant virus vectors, electroporation, microinjection, 

microprojectile technology, Transgenic plants and animals. 

Production of recombinant proteins by eukaryotic cells. Fusion tags such 

as, polyhistidine, glutathione, maltose binding proteins and their role in 

purification of recombinant proteins. 

 

 

12 

V Fermentation technology – Fermentors, general design of fermentor, 

fermentation processes, production of alcohols, antibiotics, steroids and 

enzymes. 

Enzyme Technology - Large scale production of enzymes, enzyme 

reactors. Enzyme electrodes, biosensors. 

 

12 

 

Key Words: Recombinant DNA, Transfection, Recombinant Protein, Transgenics 
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Part C- Learning resources 

Text Books, Reference Books, Other resources 
Suggested readings : 

1. Principles of Gene Manipulation and Genomics (2006) 7th ed., Primrose, S.B., and Twyman, R. M., Blackwell publishing 

(Oxford, UK) 

2. Gene Cloning and DNA Analysis (2010) 6th ed., Brown, T.A., Wiley-Blackwell publishing (Oxford, UK) 

3. Molecular Biotechnology: Principles and Applications of Recombinant DNA (2010) 4th ed., Glick B.R., Pasternak, J.J. and 

Patten, C.L., ASM Press (Washington DC) 

4. Molecular Cloning: A laboratory manual (2014), 4nded., Michael R Green and J. Sambrook Cold spring Harbor laboratory 

press (3vol.) 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm 

https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661 

https://www.ncbi.nlm.nih.gov/books/NBK482339/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/ 

 

 

 

Part D- Assessment and Evaluation(As per University and Autonomous Guideline) 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm
https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661
https://www.ncbi.nlm.nih.gov/books/NBK482339/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/
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Part A- Introduction 

Program: B.Sc  Semester: V Year: (Jul – Dec) 2024 Session: 2024-25 

1. Course Code S5 BCH 5P 

2. Course Title  Lab - Biotecnology 

3. Course Type DSE-2B Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I to IV Semester in 

biochemistry 

5. Course learning Outcome 

(CLO) 

On successful completion of the course, the student shall be able to: 

 Students will learn the experimental techniques of recombinant DNA technology 

and their biotechnological applications, such as separation of DNA fragments by 

Agarose gel electrophoresis, isolation of plasmid DNA from E. coli, 

transformation of E. coli cells, digestion of plasmid DNA, amplification of a DNA 

fragment by PCR, etc. 

6. Credit Value 02 

7. Marks Max. Marks-10+40  

Part B- Content of the Course 

Total numbers of Lectures (in hours): 30 

 Topics 

Practical content 

1. Agarose gel electrophoresis for separation of DNA fragments. 

2. Isolation of plasmid DNA from E. coli. 

3. Transformation of E. coli cells with plasmid DNA. 

4. Digestion of plasmid DNA with restriction enzymes. 

5. Amplification of a DNA fragment by PCR. 

6. Complementation of β−galactosidase for Blue and White selection. 

Key Words: SDS, DNA isolation, Restriction digestion, PCR  

Part C- Learning resources 

Text Books, Reference Books, Other resources 
Suggested readings : 

1. Principles of Gene Manipulation and Genomics (2006) 7th ed., Primrose, S.B., and Twyman, R. M., Blackwell publishing 

(Oxford, UK) 

2. Gene Cloning and DNA Analysis (2010) 6th ed., Brown, T.A., Wiley-Blackwell publishing (Oxford, UK) 

3. Molecular Biotechnology: Principles and Applications of Recombinant DNA (2010) 4th ed., Glick B.R., Pasternak, J.J. and 

Patten, C.L., ASM Press (Washington DC) 

4. Molecular Cloning: A laboratory manual (2014), 4nded., Michael R Green and J. Sambrook Cold spring Harbor laboratory 

press (3vol.) 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm 

https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661 

https://www.ncbi.nlm.nih.gov/books/NBK482339/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/ 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm
https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661
https://www.ncbi.nlm.nih.gov/books/NBK482339/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/
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Part A- Introduction 

Program: B.Sc Course Semester: VI Year:  (Jan- Jun) 2025 Session: 2024-25 

1. Course Code S6 BCH-6T 

2. Course Title Biochemistry and Function of Hormones 

3. Course Type DSE-2C Theory 

4. Pre-requisite (if any) To study this course, a student must have completed I to V semester study in 

Biochemistry 

5. Course learning Outcome 

(CLO) 

Course Outcomes (COs) 

The students will understand the different modes of communication between cells 

including signal reception, transduction, amplification and response. They will 

understand the role of endocrine system in maintaining ionic and glucose 

homeostasis and the communications that regulate growth appetite, metabolism 

and reproduction in humans. The students will be able to decipher molecular and 

biochemical mechanisms of all hormones and will be in a position to interpret  

hormonal levels in individuals with health and disease conditions. Besides, 

students will also understand the role of various plant hormones in growth and 

development of plants. 

6. Credit Value 4 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of 

Lectures 

I Hormones: Chemical classification of hormones, Functions of hormones and their regulation. 

Chemical signaling - endocrine, paracrine, autocrine, intracrine and neuroendocrine mechanisms. 

General introduction to Endocrinology. Hormone receptors - extracellular and intracellular. Receptor 

- hormone binding, G protein coupled receptors, second messengers - cAMP, cGMP, IP3, DAG, Ca2+, 

Effector systems - adenylcyclase, guanylcyclase, PDE, PLC. Protein kinases (PKA, PKB, PKC, PKG). 

Receptor tyrosine kinases - EGF, insulin and Ras - MAP kinase cascade. Non receptor tyrosine kinase- 

erythropoietin receptor JAK - STAT pathway. Steroid hormone Receptor. Receptor regulation and 

crosstalk. 

12 

II Hypothalamic-Hypophysialsystem, Pituitary: anatomy, histology, vasculature and secretions. 

Physiological and biochemical actions of hypothalamic hormones and anterior pituitary hormones; 

Feed- back regulation. Posterior pituitary hormones – structure, physiology and biochemical actions of 

AVP and Oxytocin. 

12 

III Thyroid gland - Histology; Biosynthesis of thyroid hormone and its regulation: Role of TRH and TSH 

in T4 synthesis and response. Physiological and biochemical action of Thyroxine. Pathophysiology of 

thyroxine secretion: Hyper and hypothyroidism, Goiter, Graves’ disease, Cretinism, Myxoedema.  

Regulation of calcium homeostasis: PTH, Vitamin D and calcitonin. Mechanism of Ca2+ 

regulation.Regulation of Growth: growth hormone and somatomedin, Endocrine disorders - gigantism, 

acromegaly, dwarfism, pygmies. Physiology and biochemical actions of Growth factors- EGF, PDGF 

andErythropoietin. 

12 

IV Hormones of adrenal gland: Physiology and action of Aldosterone; the Renin Angiotensin System. 

Physiology and Biochemical actions of Cortisol. Adrenal medullary Hormones: Epinephrine and 

Norepinephrine. General adaptation syndrome: acute and chronic stress response. Pathophysiology – 

Addison’s disease, Conn’s syndrome. 

12 

V Cells involved in the release of gastrointestinal hormones; the gastrin family of hormones and CCK: 

the secretin family of hormones; Incretins; Ghrelin; Summary of hormone metabolite control of GI 

function. Hormones of the Pancreas: Structure, synthesis, physiology and biochemical actions of 

insulin and glucagon. Adipocyte hormones: Adiponectin and leptin; Appetite and satiety control. 

Male and female sex hormones. Hormones during ovarian and uterine phases of menstrual cycle; 

Placental hormones; role of hormones during parturition and lactation. 

12 
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Key Words:  Cell Organelles, Cell Biology, Circulatory System, Respiratory System, Digestive System, Endocrine system, 

Excretory System 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Lehninger:PrinciplesofBiochemistry(2017)7thed.,Nelson,D.L.andCox,M.M. W.H. Freeman & Company (New York 

2. Vander’sHumanPhysiology(2019)15thed.,Widmaier,E.P.,Raff,H.andStrang, K.T. McGraw Hill International Publications 

(USA) 

3. Endocrinology (2007) 6thed., Hadley, M.C. and Levine, J.E. Pearson Education (New Delhi), Inc. 

4. The Cell: A Molecular Approach (2009) 5th Ed. Cooper, G.M. and Hausman, R.E. ASM Press & Sunderland, (Washington 

DC), Sinauer Associates. (MA). 

E-learning Resources 

https://www.nature.com/scitable/topic/cell-biology-13906536/ 

https://www.sciencedirect.com/topics/medicine-and-dentistry/endocrinology 

https://www.webmd.com/lung/how-we-breathe 

https://www.britannica.com/science/circulatory-system 

https://www.niddk.nih.gov/health-information/digestive-diseases/digestive-system-how-it-works 

 

 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.nature.com/scitable/topic/cell-biology-13906536/
https://www.sciencedirect.com/topics/medicine-and-dentistry/endocrinology
https://www.webmd.com/lung/how-we-breathe
https://www.britannica.com/science/circulatory-system
https://www.niddk.nih.gov/health-information/digestive-diseases/digestive-system-how-it-works
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Part A- Introduction 

Program: B.Sc. Course Semester: VI Year:  (Jan-Jun) 2025 Session: 2024-25 

1. Course Code S6 BCH -6P 

2. Course Title LAB6: Biochemistry and Function of Hormones 

3. Course Type DSE-2C Practical 

4. Pre-requisite (if any) To study this course, a student must have completed I to V semester study in 

Biochemistry 

5. Course learning 

Outcome (CLO) 

On successful completion of the course, the student shall be able to: 

             Students will acquire practical training to undertake clinical tests like Glucose 

Tolerance test, estimation of serum Ca2+, serumT4, serumelectrolytes and HCG 

based pregnancy test. They will be in a position to interpret hormonal level with 

clinical conditions of the individuals. 

6. Credit Value 2 

7. Marks Max. Marks-10+40  

 

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):30 

Tentative Practical List 1. Estimation of serum Ca2+. 

2. Estimation of serum T4 

3. HCG based pregnancy test. 

4. Estimation of serum electrolytes. 

5. Case studies  

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Recommended Books: 

1. Vander’s Human Physiology (2008) 11th ed., Widmaier, E.P., Raff, H. and Strang, K.T.,McGraw HillInternational 

Publications (New York), ISBN: 978-0-07-128366-3. 

2. Textbook of Medical Physiology (2011) 10th ed., Guyton, A.C. and Hall, J.E., ReedElsevier’s India Pvt. Ltd. (New Delhi). 

ISBN: 978-1-4160-4574-8. 

3. Endocrinology (2007) 6th ed., Hadley, M.C. and Levine, J.E. Pearson Education (NewDelhi), Inc. ISBN: 978-81-317-2610-

5. 

4. Fundamental of Anatomy and Physiology (2009), 8th ed., Martini, F.H. and Nath, J.L.,Pearson Publications (San Francisco), 

ISBN: 10:0-321-53910-9 / ISBN: 13: 978-0321-53910-6. 

 

E-learning Resources 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm 

https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661 

https://www.ncbi.nlm.nih.gov/books/NBK482339/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/ 

 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm
https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661
https://www.ncbi.nlm.nih.gov/books/NBK482339/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/
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Part A- Introduction 

Program: B.Sc (Hons) Course Semester: VI Year: 2025 Session: 2024-25 

1. Course Code S6 BCH 6T 

2. Course Title Plant Biochemistry 

3. Course Type DSE-2D Theory  

4. Pre-requisite (if any) To study this course, a student must have completed I to V semester study in 

Biochemistry 

5. Course learning Outcome 

(CLO) 

Learning outcomes for this course include detailed understanding of metabolic 

processes specific for plants such as nitrate assimilation, photosynthesis, 

respiration, nitrogen fixation and the role of different metabolic pathways in plant 

growth and development. Students will also gain insight to various stressful 

conditions of the environment that affect plant growth and productivity as well as 

the defense mechanisms in plants due to which plants survive under stresses. 

6. Credit Value 04 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of Lectures 

I Electron transport system in plants: oxidative phosphorylation, 

mitochondrial respiratory complexes, order and organization of electron 

carriers, electrochemical gradient, chemiosmotic theory, ATP synthase and 

mechanism of ATP synthesis. 

12 

II  Nitrogen metabolism: assimilation of nitrate,structural features of nitrate 

reductase and nitrite reductase, incorporation of ammonia into organic 

compounds, regulation of nitrate assimilation. Biological nitrogen fixation 

by free living and in symbiotic association; structure and function of the 

enzyme nitrogenase. 

10 

III Photosynthesis – Photosynthetic apparatus, pigments of photosynthesis, role 

of carotenoids, photosystems I and II, their location; Hill reaction, 

photosynthetic electron transport and generation of NADPH & ATP, cyclic 

and non-cyclic photophosphorylations, complexes associated with thylakoid 

membranes; light harvesting complexes, path of carbon in photosynthesis – 

C3 and C4 pathway of carbon reduction and its regulation, Photorespiration. 

12 

IV Special features of secondary plant metabolism, terpenes (classification, 

biosynthesis), lignin, tannins, pigments, phytochrome, waxes, alkaloids, 

biosynthesis of nicotine, functions of alkaloids, cell wall components. 

 Toxins of plant origin – mycotoxins, phytohemagglutinins, lathyrogens, 

nitriles, protease inhibitors, protein toxins. 

Stress metabolism in plants – Environmental stresses, salinity, water stress, 

heat, chilling, anaerobiosis, pathogenesis, heavy metals, radiations and their 

impact on plant growth and metabolism, criteria of stress tolerance. 

16 

V Antioxidative defense system in plants – reactive oxygen species and 

their  generation, enzymic and non-enzymic components of 

antioxidativedefense  mechanism. 

10 

 

Key Words: Electron transport, Nitrogen assimilation, secondary metabolites, Reactive oxygen species.  
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Part C- Learning resources 

Text Books, Reference Books, Other resources 

Suggested readings: 

1. Buchann (2015), Biochemistry and Molecular Biology of Plants, 2nded. Publisher: I KInternational. ISBN-10: 8188237116, 

ISBN- 978047 0714218  

2. Taiz and Zeiger, Plant Physiology, 5thedition, Sinauer Associates Inc.ISBN-13:978- 0878938667, ISBN-10:0878938664 

3. Caroline Bowsher, Martin steer, Alyson Tobin (2008), Plant Biochemistry, Garland science ISBN978-0-8153-4121-5. 

4. P.M Dey and J.B. Harborne (Editors) (1997), Plant Biochemistry, Publisher:Academic Press ISBN-10:0122146743,ISBN-

13:978-0122146749 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   
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Part A- Introduction 

Program: B.Sc  Semester: VI Year: 2025 Session: 2024-25 

1. Course Code S6 BCH-6P 

2. Course Title Lab- Plant Biochemistry 

3. Course Type DSE - 2D Practical  
4. Pre-requisite (if any)  

5. Course learning Outcome 

(CLO) 

Students will gain expertise to determine the contents of photosynthetic pigments, 

ascorbic acid, phenols, tannins, hydrogen peroxide in plant samples. They will 

understand the spectral patterns of photosynthetic pigments and will get training to 

extract and assay enzymes like urease from Jack bean. 

6. Credit Value 02 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours): 30 

 Topics 

Practical content: 

1. Estimation of chlorophylls and carotenoids from grass/spinach leaves 

2. Estimation of ascorbic acid, phenols, tannins in fruits and vegetables 

3. Determination of radical scavenging activity of plant extracts 

4. Estimation of hydrogen peroxide in tissue extracts 

5. Extraction and assay of urease from Jackbean 

6. Separation of photosynthetic pigments by TLC and determination of absorption 

Spectra. 

 

Key Words: 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Suggested readings: 

1. Buchann (2015), Biochemistry and Molecular Biology of Plants, 2nded. Publisher: I KInternational. ISBN-10: 8188237116, 

ISBN- 978047 0714218 

2. Taiz and Zeiger, Plant Physiology, 5thedition, Sinauer Associates Inc.ISBN-13: 978- 0878938667, ISBN-10:0878938664 

3. Caroline Bowsher, Martin steer, Alyson Tobin (2008), Plant Biochemistry, Garland science ISBN978-0-8153-4121-5. 

4. P.M Dey and J.B. Harborne (Editors) (1997), Plant Biochemistry, Publisher: Academic Press ISBN-10:0122146743,ISBN-

13:978-0122146749 

 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   
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Part A- Introduction 

Program: B. Sc. Course Semester: VI Year: (Jul - Dec) 2025 Session: 2024-25 

1. Course Code S6 SEC 2P 

2. Course Title Clinical Biochemistry   

3. Course Type SEC-2 

4. Pre-requisite (if any) Basic knowledge of biochemistry. 

5. Course learning Outcome 

(CLO) 

On successful completion of the course, the student shall be able to: 

1. To understand normal constituents of urine, blood and their significance in 

maintaining good health 

2. To understand the mechanisms of causation of diseases of liver and kidney. 

3. To understand the current concepts related to mechanism of Cancer. 

4. To understand the variations in the levels of trigycerides and lipoproteins and 

their relationship with various diseases. To get acquainted with the role of 

enzymes in diagnosis of various diseases. 

6. Credit Value  

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Numbers of Lectures 

      I Introduction  Organization of clinical laboratory, Introduction to instrumentation and 

automation in clinical biochemistry laboratories safety regulations and first aid.  

General comments on specimen collection, types of specimen for biochemical analysis. 

Precision, accuracy, quality control, precautions and limitations.  

Exercises a. Collection of blood and storage.  b. Separation and storage of serum. c. 

Analysis of Cell Morphology Evaluation of biochemical changes in diseases. 

 

             12          

  II  Basic hepatic, renal and cardiovascular physiology. Biochemical symptoms associated 

with disease and their evaluation. Diagnostic biochemical profile. Assessment of glucose 

metabolism in blood Clinical significance of variations in blood glucose. Diabetes mellitus.  

Exercise: Estimation of blood glucose by glucose oxidase peroxidase method. 

 

12 

    

 

III 

 Lipid profile Composition and functions of lipoproteins. Clinical significance of elevated 

lipoprotein. 

 Exercise: Estimation of triglycerides. Liver function tests Exercise: Estimation of 

bilirubin (direct and indirect).  

 

12 

 

 

IV 

Renal function tests and urine analysis Use of urine strip / dipstick method for urine 

analysis. 

 Exercise: Quantitative determination of serum creatinine and urea.  

 

12 

 

V 

Tests for cardiovascular diseases  Involvement  of  enzymes  in  diagnostics  of  heart  

disease  including  aspartate  transaminase, isoenzymes of creatine kinase and lactate 

dehydrogenase and troponin. 

 Exercise: Assessment of hypertension by blood pressure measurement,  

 

12 

Key Words: 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

Essentials of clinical pathology by Shirish M. Kawthalkar-JPB. 2. Clinical pathology, Haematology and blood banking by 

Maheshwari- Jay Kay. 3. Clinical pathology by James Carton and Richard Daly- OUP Oxford. 
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https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm 

https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661 

https://www.ncbi.nlm.nih.gov/books/NBK482339/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/ 

 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.klimud.org/public/atlas/idrar/web/www.irvingcrowley.com/cls/fund.htm
https://www.mayoclinic.org/tests-procedures/prothrombin-time/about/pac-20384661
https://www.ncbi.nlm.nih.gov/books/NBK482339/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6709845/
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Part A- Introduction 

Program: B. Sc.  Semester: IV Year: Jan-Jun 2024 Session: 2023-24 

1. Course Code S4SEC1P 

2. Course Title Biostatistics 

3. Course Type SEC-1 

4. Pre-requisite (if any) Successfully completed I to III Semester of UG Course. 

5. Course learning Outcome 

(CLO) 

Students will acquire hands-on practical training to plan biological experiments 

with requisite sample size. After completion of experiments based on different 

sample sizes students will be able to perform proper statistical analysis of the data 

using mean, median, mode, variance and standard deviations. Students will be able 

to apply the principles of biological data management in real life situations. 

Statistical training will improve computational, mathematical and computer skills 

of the students by learning the use of ANOVA, AMOVA and student t-test. 

Students will be able to formulate a hypothesis, relevance to type of sample 

collected and sample size. 

6. Credit Value 02 

7. Marks Max. Marks-10+40  

 

Part B- Content of the Course 

Unit Topics  (30 Hrs) 

 Course content: 

Data Collection and Presentation: 

1. Estimation of population means and variance in simple random sampling. 

2. Collection of data - Random sampling method; Stratified sampling method; Cluster sampling 

methods. 

3. Cluster Sampling- Equal and unequal cluster sizes. Double sampling using regression and ratio 

estimates and double sampling for stratification. 

4. Data representation - Frequency and relative frequency distribution table, Plotting of biological 

data in a representative graphical format. 

Analysis of variance: 

5. Data analysis - Calculating Mean, median, mode, variance, standard deviation and standard error 

for a given data set. Standard t-test for grouped samples. Analysis of 2 way variance 

Probability and Hypothesis testing : 

6. Chi square goodness of fit test. Regression analysis and calculating regression coefficient 

7. Learning to analyze data using SPSS /Prism software 

 

Part C- Learning resources 

Text Books, Reference Books, Other resources 

1. Principles of Biostatistics, M. Pagano and K. Gauvreau (2000); Duxbury Thomas learnings. 

2. Analysis of Biological Data, M. Whitlock and D. Schluter (2009); Roberts and company publishers. 

 

Part D- Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE) + External Assessment (ESE) 

Assessment Mode Max. Marks  Pattern 

CCE Class Test/ 

Assignment/Presentation 

10   

ESE University Exam 40   

 Total Marks 50   

 



 

SYLLABUS 
 

SEMESTER-II 
 

BOTANY 
 

ACADEMIC YEAR - 2022-23 
 
 
 
 
 
 
 
 
 
 
 
 

DEPARTMENT OF BOTANY 
 

GOVERNMENT NAGARJUNA P.G. COLLEGE OF SCIENCE, 
RAIPUR (C.G.) 

 
 

 
 
 
 
 



 
PART A- INTRODUCTION 

 

Program-
U.G. 
Certificate 
Course in 
Science 

Class- SEMESTER-II YEAR-2022-23 SESSION-2022-23 

Subject- BOTANY 

1. Course code S 2-BOT-2 T 

2. Course Title Archegoniate and Morphology of Angiosperm 

3. Course Type Core course, Theory 

4. Prerequisite (if any) Appeared in I semester Exam. 

5. Course Learning outcome 
(CLO) 

The students will be able to learn about 

● Morphology and Life cycle of Bryophytes, 

Pteridophytes and Gymnosperm. 

● Geological time scale. 

● Types and process of Fossilization. 

● Morphology of Angiosperm. 

 

6.  Credit Value 04(15 hours/Credit) 

7. Marks 10+ 40 =50  

 
PART-B CONTENT OF THE COURSE 

TOTAL NUMBER OF LECTURES (in Hours) 

UNIT TOPICS 
(60 Hours) 

NUMBER OF 
LECTURES 

I  Bryophytes: General characteristics of archegoniate, 
 Bryophytes: General characteristics and affinities, adaptations to the  land 
habit, Range of thallus organization. Classification , morphology, anatomy 
and reproduction of Riccia, Marchantia , Anthoceros and Polytrichum.  
Economic importance of bryophytes. 

18 

II Pteridophytes: General characteristic and affinities, Classification with 

examples, Heterospory and Seed habit, Evolution of Stele, economic 

importance of Pteridophytes, Morphology, anatomy, and life cycle of 

Psilotum, Lycopodium, Selaginella, Equisetum, and Marselia. 

 

18 

III Gymnosperms: General Characteristics Classification and distribution of 

gymnosperms; Salient features of Cycadales, Ginkgoales, Coniferales and 

Gnetales with examples, Structure and reproduction; economic importance, 

Morphology, anatomy, and life cycle of Cycas, Pinus and Ephedra. 

  

 

18 

IV Palaeobotany: History, Geological time scale; Process of fossilization & 

types of fossils and study techniques; Radio carbon dating,  General account 

of Fossil plants: Rhynia, Williamsonia, Cycadeoidea. Contribution of Prof. 

18 



Birbal Sahni. 

 

V Angiosperm Morphology: Morphology and modifications of root; Stem, 

leaf, and bud. Types of inflorescences; flowers, fruits, types of placentation; 

and types of seeds. 

 

 

18 

 
PART-C-LEARNING RESOURCES 

TEXTBOOKS, REFERENCE BOOKS AND OTHER RESOURCES 
SUGGESTED READINGS: - 

 
1. Gangulee H. S. and K. Kar 1992. College Botany Vol. I and II. (New Central Book Agency) 
2. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International (P) Ltd Publishers, New Delhi, 

India.  

3. Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishing GmbH & 

Co. KG, Germany (ISBN: 978-3-8484-3104-5). 

4. Parihar, N.S. (1991). An introduction to Embryophyta. Vol. I. Bryophyta. Central Book Depot, Allahabad.  

5. Rashid A (1999) An Introduction to Pteridophyta, Vikas Publishing House Pvt. Ltd. New Delhi.  
6. Sharma OP (1990) Textbook of Pteridophyta. MacMillan India Ltd. Delhi.  

7. Vashishtha BR, Sinha AK and Kumar A (2010) Botany for Degree Students – Pteridophyta, S. Chand and 

Company,  
8. Vashishtha BR, Sinha AK and Kumar A (2010) Botany for Degree Students – Gymnosperms, S. Chand and  

9. Parihar NS (1976) Biology and Morphology of Pteridophytes. Central Book Depot.  
10. Bhatnagar SP (1996) Gymnosperms, New Age International Publisher.  

11. Pandey BP (2010) College Botany Vol II S. Chand and Company, New Delhi.  
 

 
PART-D- ASSESSMENT AND EVALUATION 

Suggested Continuous Evaluation Methods: -Internal (CCE) + EXTERNAL ASSESSMENT (ESE) 

Assessment  Mode Max. Marks. Pattern 

CCE Class Test Assignment 
/Presentation 

10  

ESE Autonomous Exam. 40  

  50  

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
Signature H.O.D. 
 
 
External Subject Experts: 1.    Representative from Industry 
 
        2.  
 
        3. 
 
Departmental Members:      Student Member 
 
    1.     1. 
 
 
    2.     2. 
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SYLLABUS 

 

SEMESTER-I 

 

BOTANY 

 

ACADEMIC YEAR - 2022-23 

 

 

 

 

 

 

 

 

 

 

 

 

DEPARTMENT OF BOTANY 

 

GOVERNMENT NAGARJUNA P.G. COLLEGE OF 

SCIENCE, RAIPUR (C.G.) 
 

 

 
 

 

 



 

 

PART A- INTRODUCTION 

 

Program-

U.G. 

Certificate 

Course in 

Science 

Class- SEMESTER-I YEAR-2022-23 SESSION-2022-23 

Subject -BOTANY 

1. Course code S1-BOT-1T 

2. Course Title Instrumentation, Algae, Fungi & Plant Pathology 

3. Course Type Core course ,Theory 

4. Prerequisite (if any) 12 th pass with Biology stream Botany as a subject 

5. Course Learning outcome 

(CLO) 

The students will be able to learn about 

● Important instruments of Botany lab. 

● Viruses, Bacteria, Mycoplasma, Actinomycetes, 

Algae, Fungi their structure and Life cycle. 

● Disease symptoms, disease cycle and control of 

disease. 

● The various organism and their role and 

importance. 
 

6.  Credit Value 04(15 Hrs. /Credit) 

7. Marks  10+40=50            

 

PART-B CONTENT OF THE COURSE 

TOTAL NUMBER OF LECTURES (in Hours) 

UNIT TOPICS (Total Hours 60) NUMBER 

OF 

LECTURES 

I  Instrumentation: Microscopy – Light, phase contrast, Scanning and 

Transmission electron microscopy, Staining techniques for light microscopy. 

Common equipment of  lab and principle of their working – Centrifuge, 

Colorimetry, Spectrophotometry and Electrophoresis. 

 

18 

 

II Microbial world: Structure of bacteria; Bacterial Growth curve, Factors 

affecting growth of Bacteria; Sporulation, reproduction, recombination in 

bacteria.  

Viruses, general characteristics, Structure of viruses, Bacteriophages; Lytic 

and Lysogenic cycles, viroid, Prions & Mycoplasma, Phytoplasma, 

Actinomycetes and their economic Importance. 

 

 

 

 

18 

III Algae: General characteristic, Classification, and range of thallus 

organization of Algae. Classification and life cycle of –Volvox, Oedogonium, 

Vaucheria, Ectocarpus and Polysiphonia. Economic importance of algae - 

Role of algae in soil fertility, biofertilizer and algae as a biofuel.  

 

 

 

18 

IV Fungi, Lichens and Mycorhiza: General characteristic, Economic 

importance and Classification of Fungi. General characters of Myxomycota; 

Mastigomycota:  Life cycle of Phytophthora and Albugo, Zygomycota: Life 

 

 

18 



 

 

cycle of Mucor, Ascomycota: Life cycle of Penicillium, Peziza. 

Basidiomycota: Life cycle of Ustilago, Puccinia, Agaricus;  Deuteromycota: 

Colletotrichum, Fusarium, Alternaria. Heterothallism, Heterokaryosis & 

Parasexuality,  

General account and significance of Lichens; Mycorrhiza. 

V Plant Pathology: Classification of plant diseases, Disease Symptoms, 

Defence mechanism in plants: physical and biochemical defence, Plant 

disease control. Plant Quarantine and Integrated plant disease management. 

Diseases: Symptoms, Causal organism, Disease cycle and Control measures 

of – Early & Late Blight of Potato, Black Stem Rust of Wheat, Early blight 

of Potato , White rust of Crucifers, Red Rot of Sugarcane, Wilting of Arhar, 

Mosaic diseases on tobacco , yellow vein mosaic of bhindi; Citrus Canker, 

Little leaf of brinjal.  

 

18 

 

PART-C-LEARNING RESOURCES 

TEXTBOOKS, REFERENCE BOOKS AND OTHER RESOURCES 

SUGGESTED READINGS: - 

 

Suggested Readings: 
1. Microbiology Fundamental and Applications (Hindi) (pb) 9. ISBN: 9788188826230 Edition: 03Year: 2016 

Author: Dr. Purohit SS, Dr. Deo Publisher: Student Edition Language: Hindi 

2. Modern Microbiology (Hindi) (hb) ISBN: 9788177543599Edition: 1Year : 2018Author : Dr. Purohit SS ,  
Dr. Singh T Publisher: Agrobios (India) 

3. Plant pathology by R.S. Mehrotra, Tata McGraw-Hill Publication. 

 

Textbooks: 
1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd edition. 
2. Sethi, I.K. and Walia, S.K. (2011). Textbook of Fungi & Their Allies, MacMillan Publishers Pvt. Ltd., Delhi.  
3. Aggarwal, S. K. 2009. Foundation Course in Biology, A one books Pvt. Ltd., New Delhi.  
4.  Aneja, K. R. 1993. Experiments in Microbiology, Pathology and Tissue Culture, Vishwa Prakashan, New Delhi.  
5.  Annie Ragland, 2012. Algae and Bryophytes, Saras Publication, Kanyakumari, India. 
6. Basu, A. N. 1993. Essentials of Plant Viruses, Vectors and Plant diseases, New Age International, New Delhi.  
7. Chopra. G. L. 1984. A textbook of Algae, Rastogi publications, Meerut, India.  
8. Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt. Ltd., New Delhi.  
9. Sharma, P.D. (2011). Plant Pathology. Meerut, U.P.: Rastogi Publication.  
10.  Pandey B.P. 2001. College Botany Volume 1, S Chand & Company Pvt. Ltd, New Delhi. 
11. Pandey. B.P. 2014 Modern Practical Botany, (Vol-I) S. Chand and Company Pvt. Ltd., New Delhi. 
12. Pelzar, 1963. Microbiology, Tata Mc Graw Hill, New Delhi  
13.Rangaswamy, G. 2009, Disease of Crop Plants in India, Prentice Hall of India, New Delhi.  

 

 

PART-D- ASSESSMENT AND EVALUATION 

Suggested Continuous Evaluation Methods :-Internal(CCE) + EXTERNAL ASSESSMENT ( ESE) 

Assessment  Mode Max. Marks. Pattern 

CCE Class Test 

Assignment 

/Presentation 

10  

ESE Autonomous 

Exam. 

40  

  50  
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Govt. N. P. G. College of Science, Raipur 
 

Part A: Introduction 

Program: Certificate Course 

in Computer Science 
Class: B.Sc.-CS I Year Year: 2022 Session:2022-2023 

1 Course Code S1-COMP-1T 

2 Course Title COMPUTER FUNDAMENTALS 

3 Course Type Core Course 

4 Pre-requisite 

(if any) To study this course a student must have  had the subject Maths in 12thclass 

5 Course 

Learning. 

Outcomes 

(CLO) 

At the end of this course, the students will be : 
• Understand basic computer hardware architecture and be able to design 

fundamental logic circuits.  

 Convert between different number systems and describe some 

different codes.  

 Understand the functions of basic digital combinatorial circuits and 

sequential circuits.  

• Understand the fundamental hardware components that make up a 

computer hardware and the role of each of these components.  

•  Understand the role of CPU and its components 

6 Credit Value 4 

 

 

Part B:Content  of the Course 

Total No. of Lectures (in Hours):60 

Unit Topics 

No. of 

Lectures 

per week 

I 

History of computer, Generation of computer, calculator vs computer. Digital and 

Analogue computers and its evolution. Major components of digital computers, 

Memory addressing capability of CPU. Word length and processing speed of 

computers, Microprocessors, Single chip Microcomputer, Large and small 

computers, Users interface, hardware, software and firmware, multiprogramming 

multiuser system, Dumb smart and intelligent terminals, computers Network and 

multiprocessing LAN parallel processing, Finn's classification of computers 

control flow and data flow computers.  

12 

II 

Parts of CPU-ALU control unit, Registers; Architecture of Intel 8085 

microprocessor, Instruction for Intel 8085 microprocessor, Instruction Word 

size, Various addressing mode, Interrupts some special control signals, 

Instruction cycle fetch and execute operation, Timing Diagram, Instruction 

flow and data flow. 

12 

III 

Memory hierarchy, Primary and Secondary Memory, Cache memory, Virtual 

Memory, Direct Access storage devices (DASD) Destructive and Non-destructive 

Readout, Program and data memory, Memory Management Unit (MMU) 

PCMCIA cards and Slots.  

12 

IV 

I/O devices-Keyboard, Mouse, Monitor, Impact and Non-Impact Printers, 

Plotters, Scanner, other Input/output devices: Scan method of Display, Raster 

Scan, Vector Scan, Bit Mapped Scan, CRT Controller, I/O Port, Programmable 

and Non Programmable I/O port, Inbuilt I/O ports, Parallel and Serial ports, USB, 

12 



Govt. N. P. G. College of Science, Raipur 
 

IEEE 1394, AGP, Serial data transfer scheme, Microcontroller, Signal Processor, 

I/O processor, Arithmetic Processor.  

V 

Application and System Software: Introduction, Example, Difference etc. 

Introduction to Open Source Software such as Unix/Linux (Ubuntu), Liber office 

etc. Introduction to Machine Language Assembly Language and High Level 

Language; Programming Techniques, Stack Subroutine, Debugging of programs, 

Macro Program Design Software Development, Flow Chart, Multiprogramming, 

Multiuser, Multitasking Protection, Operating system and Utility programs 

Application packages 

12 

 

 

Part C -Learning Resources 

Text Books, Reference Books, Other Resources 

Suggested Readings: 

 

TEXT BOOK: 

 1. Computer Fundamentals, P. K. Sinha, BPB Publications, Sixth Edition. 

 2. Introduction to Information Technology, V. Rajaraman, PHI, Second Edition.  

 3. Fundamental of Information Technology, ChetanShrivastava, Kalyani Publishers.  

 4. Computers Today, Suresh K Basandra, Galgotia Publications. 

Recommended links 

 

https://swayam.gov.in/explorer?searchText=computer+fundamental 

 

https://nptel.ac.in/courses/106106092 

 

 

LAB 1: Introduction to Computers 

At least 15 practical’s covering topic Introduction to computers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://swayam.gov.in/explorer?searchText=computer+fundamental
https://nptel.ac.in/courses/106106092
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Part A: Introduction 

Program: Certificate Course 

in Computer Science 
Class: B.Sc.-CS I Year Year: 2022 Session:2022-2023 

1 Course Code S2-COMP-2T 

2 Course Title Programming in C 

3 Course Type Core Course 

4 Pre-requisite 

(if any)  

5 Course 

Learning. 

Outcomes 

(CLO) 

 At the end of this course, the students: 

 Learn how to build the algorithms for problem. 

 Understand how to create pictorial representations of the program. 

 Develop problem solving skill and understand how to apply logic for 

problems.  

 Apply their programming skills. 

 Understand the basic terminology used in computer programming and 

will be able to design programs involving decision structures, loops 

and functions. 

 Analyze a simple programming problem specification. 

 Design a high-level (programming language independent) solution to 

the problem  
6 Credit Value Theory: 4 

 

Part B:Content  of the Course 

Total No. of Lectures (in Hours): 60 

Unit Topics 

No. of 

Lectures 

per week 

I 

Fundamentals of C Programming - Overview of C : History of 'C', Structure of 

'C' program. Keywords, Tokens, Data types, Constants, Literals and Variables, 

Operators and Expressions : Arithmetic operators, Relational operator, Logical 

operators, Expressions, Operator : operator precedence and associativity ,Type 

casting, Console I/O formatting, Unformatted I/O functions: getch(), getchar, 

getche(), getc(), putc(), putchar(). 

12 

II 

Control Constructs: If-else, conditional operators, switch and break, nested 

conditional branching statements, loops: For, do.. while, while, Nested 

loops, break and continue, goto and label, exit function. UNIT-II Arrays, 

Strings and Functions : Array:- Array declaration, One and Two 

dimensional numeric and character arrays. Multidimensional arrays.. 

 

12 

III 

String:- String declaration, initialization, string manipulation with/without 

using library function. Functions:-definition, function components: 

Function arguments, return value, function call statement, function 

prototype. Type of function arrangement: return and argument, no return 

and no argument, return and no argument, no return and argument. Scope 

and lifetime of variable. Call by value and call by reference. Function 

12 



Govt. N. P. G. College of Science, Raipur 
 

using arrays, function with command line argument. User defined 

function: maths and character functions, Recursive function.  

 

IV 

Structure, Union & Enum- Structure: basics, declaring structure and 

structure variable, typedef statement, array of structure, array within 

structure, Nested structure; passing structure to function, function returning 

structure. Union: basics, declaring union and union variable, Enum: 

declaring enum and enum variable. Dynamic Data Structures in 'C' - 

Pointers: definition of pointers, pointer declaration, using & and * 

operators. Void pointer, pointer to pointer, Pointer in math expression, 

pointer arithmetic, pointer comparison 

12 

V 

File Handling and Miscellaneous Features - File handling: file pointer, file 

accessing functions,: fopen,  fclose, fputc, fgetc, fprintf, fscanf, fread, 

fwrite,beof, f flush, rewind, fseek, ferror. File handling through command line 

argument. Introduction to C preprocessor #include, #define, conditional 

compilation directives: #if, #else, #elif, #endif, #ifndef etc. 

12 

 

 

Part C -Learning Resources 

Text Books, Reference Books, Other Resources 

Suggested Readings: 

 

TEXT BOOK: 

1. Programming in C - YashwantKanetkar 

2. Programming in C - Venugopal 

3. The C Programming Language - Kemigham and Ritche[ Prentice Hall].  

4. Application Programming in C - R. Johnson-baugh& Martin Kalin Macmillan International Editions.  

Supplementary Readings:  

1. The art of C Programming - Jones, Robin & Stewart, Narosa Publishing House. 

2. C Problem solving and Programming - A. Kenneth, Prentice Hall International. 

3. C made easy - H. Schildt, McGraw Hill Book Company 

Links: 

https://swayam.gov.in/explorer?searchText=programming%20in%20c 

https://archive.nptel.ac.in/courses/106/104/106104128/ 

 

 

LAB 2:  Programming in C 

At least 15 practical’s covering topic of C like loops, functions arrays. 
 

 
 

https://swayam.gov.in/explorer?searchText=programming%20in%20c
https://archive.nptel.ac.in/courses/106/104/106104128/
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Part A Introduction. 

Programme:  Certificate Course Class: B.Sc. I Year: 2022 Session: 2022-23 

Subject-Mathematics 

1 Course Code S1: Maths - 1(T) 

2 Course Title Calculus 

3 Course Type Core Course 

4 Prerequisite To study this course the student must have the knowledge of 

differential calculus of 12th class. 

5 Course 

Learning 

outcomes 

This course will enable the  students to  

1. Calculate the limit and examine the continuity and 

understand the geometric interpretation of differentiability. 

2. Understand the consequences of various mean value 

theorems. 

3.  Understand conceptual variations while advancing from 

one variable to several variables in calculus.   

6 Credit Value 05(Theory)+1(Tutorials)=6 

 

Part B: Content of the Course 

Total no. of Lectures (in hours per week): 4 hours per week 

Total Lectures: 75 Hours 

Unit Topics No. of 

Lectures 

I Sequence Continuity and Differentiability 

1.1 Historical Background 

1.1.1 Development of Indian Mathematics later classical period (500-

1250). 

1.1.2 A brief biography of  Ramanujan and Arya  bhatt 

1.2 Notion of  convergence of sequence and series of real numbers. 

1.2.1 Bounded sequence, Monotonic sequence, Oscillatory sequence, 

Divergent sequence, some theorem on sequence. 

1.2.2 Cauchy sequence, Cauchy general principle of convergence of 

sequence. 

1.2.3  Cauchy’s First Theorem on Limit. 

1.2.4 Sequence of partial sum of series, sum of a series, sum and 

difference of series. 

1.2.5 Ɛ-δ definition of the limit of a function, continuity of real valued 

function, Differentiability and its geometrical interpretation. 

1.3 Roles theorem, Lagrange’s theorem, Cauchy’s Mean Value 

theorem and their geometrical interpretation. 

30 

II Expansion of functions 

2.1 Successive differentiation Leibnitz theorem, Maclaurin’s  and 

Taylor’s theorems for function of one variable. 

20 



2 
 

III Curvature, Asymptotes and Curve tracing  

3.1 Curvature formula for Radius of curvature, Pedal formula, formula 

for polar equations. 

3.2 Centre of Curvature, Chord of curvature. 

3.3 Asymptotes, Asymptotes of Algebraic curves, Asymptotes   

Parallel to axes, Asymptotes of polar curves, Concavity and 

Convexity. 

3.4 Point of inflection, Tangents at origin, Multiple points, Position 

and nature of double points 

3.5 Curve Tracing (Cartesian and Polar form of equations) 

3.6 Envelope and Evolutes.  

20 

IV Functions of several variables 

4.1 Partial derivatives, Partial derivatives of Higher orders. 

4.2 Composite function and Total differentiable coefficient  

4.3 Homogeneous function, Euler’s theorem for Homogeneous 

function of two variables. 

4.4 Change of variable 

4.5 Jacobian 

20 

V Double and Triple integrals, Change of order of integral 

5.1 Double integrals, Evaluation of Double integral, Properties of 

double integral 

5.2 Evaluation of Triple integral 

5.3 Double integral in polar form  

5.4 Change of order of integration in Double Integrals. 

20 

 

Total 15 hours Allotted for tutorials.  

Part C Learning Resources 

Text Books: 

1 Howard Anton, I. Bivens & Stephan Davis (2016). Calculus (10th edition). Wiley India. 

2. Gabriel Klambauer (1986). Aspects of Calculus. Springer-Verlag. 

3. Gorakh Prasad (2016). Differential Calculus (19 edition). Pothishala Pvt. Ltd. 

4. Gerard C. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of 

Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005. 
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Part A Introduction 

Programme:  Certificate Course Class: B.Sc. I Year: 2022  Session: 2022-23 

Subject-Mathematics 

1 Course Code S2: Maths - 1(T) 

2 Course Title Algebra  

3 Course Type Core Course 2 

4 Prerequisite To study this course the student must have the knowledge of Set 

theory of Class 12. 

5 Course 

Learning 

outcomes 

This course will enable the students to: 

i) Employ De Moivre’s theorem in a number of applications to solve 

numerical problems. 

ii) Learn about the fundamental concepts of groups, subgroups, 

normal subgroups, 

isomorphism theorems, cyclic and permutation groups. 

iii) Recognize consistent and inconsistent systems of linear equations 

by the row echelon 

form of the augmented matrix, using rank. 

iv) Find eigen values and corresponding eigenvectors for a square 

matrix. 

v) Understand real vector spaces, subspaces, basis, dimension and 

their properties. 

6 Credit Value 05(Theory) +01(Tutorials) 

  



4 
 

Part B: Content of the Course 

Total no. of Lectures(in hours per week): 4 hours per week 

Total Lectures: 90 Hours 

Unit Topics No. of 

Lectures 

I Set Theory and Theory of Equations 

1.1 Sets, Relations, Equivalence relations, Equivalence classes; Finite, countable and 

uncountable sets; 

1.2 The division algorithm, Divisibility and the Euclidean algorithm, Modular 

arithmetic and basic properties of congruences; 

1.3 Elementary theorems on the roots of polynomial equations, Imaginary roots, 

1.4 The fundamental theorem of algebra (statement only);  

1.5 The nth roots of unity, De Moivre’s theorem for integer and rational indices and 

its applications. 

20 

II Groups, Subgroups, Normal Subgroups and Isomorphism Theorems 

2.1 Definition and properties of a group, Abelian groups, Examples of groups 

including 𝐷n (dihedral groups), 𝑄8 (quarternian group), 𝐺𝐿(𝑛, ℝ) (general linear 

groups) and 𝑆𝐿(𝑛, ℝ) 

(special linear groups);  

2.2 Subgroups and examples, Cosets and their properties, Lagrange’s theorem and its 

applications,  

2.3 Normal subgroups and their properties, Simple groups, Factors 

groups;  

2.4 Group homeomorphisms and isomorphism with properties; First, second and third 

isomorphism theorems for groups. 

15 

III Cyclic and Permutation Groups 

3.1 Cyclic groups and properties, Classifications of subgroup of cyclic groups,  

3.2 Cauchy theorem for finite Abelian groups; Centralizer, Normalizer, Center of a 

group,  

3.3 Product of two subgroups, Permutation group and properties, Even and odd 

permutations, Cayley’s theorem. 

15 

IV Row Echelon Form of Matrices and Applications 

4.1 Systems of linear equations, Row reduction and echelon forms, The rank of a 

matrix and its applications in solving system of linear equations;  

4.2  Matrix operations, Symmetric, skew symmetric, self-adjoint, orthogonal, 

Hermition, skew-Hermition and unitary matrices; 

4.3 Determinant of a square matrix, The inverse of a square matrix, Eigenvectors and 

Eigen values,  

4.4 The characteristic equation and the Cayley-Hamilton theorem.  

20 

V Vector Spaces and Linear Transformations 

5.1 Definitions of field and vector space with examples, Subspaces, 5.2 Linear span, 

Quotient space and direct sum, Linearly independent and dependent sets, 

5.3  Bases and dimension, Linear transformation and matrix of a linear transformation, 

5.4 Change of coordinates, Rank and nullity 

of linear transformation, Rank-nullity theorem. 

20 

 

Total 15 hours Allotted for tutorials.  
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Part C Learning Resources 

Text Books: 

1. Michael Artin (2014). Algebra (2nd edition). Pearson. 

2. John B. Fraleigh (2007). A First Course in Abstract Algebra (7th edition). Pearson. 

3. Stephen H. Friedberg, Arnold J.Insel& Lawrence E. Spence (2003). Linear Algebra 

(4thedition). Prentice-Hall of India Pvt. Ltd. 

4. Joseph A. Gallian (2017). Contemporary Abstract Algebra (9th edition). Cengage. 

5. Kenneth Hoffman & Ray Kunze (2015). Linear Algebra (2nd edition). Prentice-Hall. 

6. I. N. Herstein (2006). Topics in Algebra (2nd edition). Wiley India. 

7. Nathan Jacobson (2009). Basic Algebra I (2nd edition). Dover Publications. 

8. Ramji Lal (2017). Algebra 1: Groups, Rings, Fields and Arithmetic. Springer. 

9. I.S. Luthar & I.B.S. Passi (2013). Algebra: Volume 1: Groups. Narosa. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



PART A- INTRODUCTION 
 

Program-
U.G.Certificate 
Course in 
Science 

Class- SEMESTER-I YEAR-2022-23 SESSION-2022-23 

Subject- BOTANY 

1. Course code S1-BOT-1P 

2. Course Title Instrumentation, Lower plants, and Plant pathology 

3. Course Type Core course Practical 

4. Prerequisite (if any) 12 th class pass 

5. Course Learning 
outcome (CLO) 

The students will be able to learn about 

● Instruments and its working principle. 
● Culture ,staining and identification of Microbes. 
● Identification of lower plants Algae, Fungi, 

Lichens on the basis of morphology and 

anatomy. 
● Habitat and Habit of Algae, Fungi & Lichens. 

Collection and identification of diseased 

specimens. 
● Collection and identification of diseased 

specimens. 
● Host parasite relationship.. 
 

6.  Credit Value 02 (15 Hours/Credit) 

7. Marks 10+40 =50 

 
PART-B CONTENT OF THE COURSE 

TOTAL NUMBER OF LECTURES (in Hours) 

Exercise TOPICS 
(30 Hours) 

NUMBER 
OF 
LECTURES 

I INSTRUMENTS & TECHNIQUES:  
1. Principle and application of Laboratory instruments-microscope,  incubator, 

autoclave, centrifuge, Laminar air flow, filtration unit, shaker, pH meter, 

Spectrophotometer, Colony counter. 

3. Buffer Solution preparation & titration 

4. Cleaning and Sterilization of glassware 

5. Preparation of media- PDA and NAM 

6. Inoculation and culturing of Fungi and  bacteria.  

BACTERIAL IDENTIFICATION: 1. Isolation of bacteria. 

2. Staining techniques: Gram’s, staining. 

15 

II MYCOLOGY: 

1. Study/ Slide preparation and  Staining of fungi. Mucor, Penicillium, 

Peziza, Puccinia; Collectotrichum ,Alternaria.  

2.  Lichens: crustose, foliose and fruticose specimens. 

 

10 



III  

PHYCOLOGY: 

1.Study / Slide preparation and Staining of algae – 

Volvox, Oedogonium ; Vaucheria; Ectocarpus  and Polysiphonia 

 

10 

IV EXPERIMENTAL PLANT PATHOLOGY 

Isolation of pathogen from diseased leaf. 

Identification: Pathological specimens of Brown spot of rice, Bacterial blight 

of rice, Loose smut of wheat, red rot of sugar cane, Tikka disease of ground nut, 

Slides of uredial, telial, pycnial & aecial stages of Puccinia, Leaf curl of 

Papaya,  Citrus canker and Little leaf of Brinjal. 

 

 

10 

 
PART-C-LEARNING RESOURCES 

TEXTBOOKS, REFERENCE BOOKS AND OTHER RESOURCES 
SUGGESTED READINGS: - 

 
Suggested Readings:  

1. Practical Botany (Part I) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kukda & Anamika Singhvi 

Edition:2013 Apex Publishing House Durga Nursery Road, Udaipur, Rajasthan (bilingual).  

2. Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishing 

GmbH & Co. KG, Germany (ISBN: 978-3-8484-3104-5).  

3. Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt. Ltd., 

New Delhi.  

4. Pandey. B.P. 2014 Modern Practical Botany, (Vol-I) S. Chand and Company Pvt. Ltd., New Delhi.  

 
 

 
PART-D- ASSESSMENT AND EVALUATION 

Suggested Continuous Evaluation Methods: -Internal (CCE) + EXTERNAL ASSESSMENT ( ESE) 

Assessment  Mode Max. Marks. Practical Minimum 
Marks 

CCE Class Test 
Assignment 

/Presentation 

10 10  

ESE Autonomous 
Exam. 

40 40  

  50 50 17 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
Signature H.O.D. 
 
 
External Subject Experts: 1.    Representative from Industry 
 
        2.  
 
        3. 
 
Departmental Members:      Student Member 
 
    1.     1. 
 
 
    2.     2. 
 

                             
              3. 

 
 
                                        4. 
 
 
                                        5. 
 
 
   6. 
 
 
   7. 
 

 



Govt. Nagarjuna PG College of Science,  

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE (B.Sc.)  

SEMESTER SYSTEM 

B. Sc. I Semester (Maths Group) 

 

S. 

No. 

 

Cou

rse 

Typ

e 

 

Cours

e 

Code 

 

Title of Paper 

Max. Marks  

Credit ESE INT Total 

1. Core-I S1PHY1T Physics 40 10 50 4 

2 Core-I S1PHY1P Physics Lab Course 50 -- 50 2 

3. Core-II S1MAT1T Mathematics 60 15 75 6 

4. Core-III S1CHE1T Chemistry/CS/IT/Def./Geo 40 10 50 4 

5. Core-III S1CHE1P Chemistry/CS/IT/Def./Geo 

Lab 

50 -- 50 2 

6. AEC-I S1HIN1T Hindi Language 40 10 50 2 

7. AEC-II S1ENG1T English Language 40 10 50 2 

8. AEC-III S1EVS1T EVS 40 10 50 1 

9. EC S1EXC1P NSS/Sports/Yoga etc. -- -- -- 1 

 Total   425 24 

  



B.Sc. ISEMESTER PHYSICS THEORY 

Program: Certificate Class: B.Sc. I Sem Year:2022 Session:2022-23 

Subject: Physics 

1.  Course Code S1-PHY-1T 

2.  Course Title Mechanics 

3.  Course Type Core Course 

4.  Pre-requisite  To study this course, a student must have had the subject  Physics in 12th class 

5. Course Learning 

Outcomes (CLO) 

Upon completion of this course, students are expected to understand the following 

concepts: 

 Understand the role of vectors and coordinate systems in Physics; solve 

Ordinary Differential Equations, laws of motion and their application to various 

dynamical situations.  

 Learn the concept of inertial reference frames their transformations. Also, the 

concept of conservation of energy, momentum, angular momentum and apply 

them to basic problems.  

 Understand the phenomena of elastic and in-elastic collisions, phenomenon of 

simple harmonic motion, understand angular momentum of a system of particle, 

understand concept of geosynchronous orbits. 

  Application of elasticity and surface tension in various elastic systems/ fluids  

 Understand special theory of relativity - special relativistic effects and their 

effects on the mass and energy of a moving object.  

6. Credit Value 4 

7.  Marks Max. Marks- 10 + 40  

 

 

 

Total numbers of Lectures (in hours):60 

Unit Topics 
No. of 

Lectures 

I Vectors: Vector algebra. Scalar and vector products. Derivatives of a vector with 

respect to a parameter. 

Ordinary Differential Equations: 1st order homogeneous differential equations. 2nd 

order homogeneous differential equations with constant coefficients. 

12 

II Laws of Motion: Frames of reference, Newton’s Laws of motion. Dynamics of a 

system of particles, Centre of Mass. 

Momentum and Energy: Conservation of momentum. Work and energy. Conservation of 

energy. Motion of rockets. 

12 

III Rotational Motion: Angular velocity and angular momentum, Torque. Conservation of 

angular momentum. (5Lectures) 

Gravitation: Newton’s Law of Gravitation. Motion of aspartic leina central force field 

(motion is in a plane, angular momentum is conserved, areal velocity is constant). Kepler’s 

Laws (statement only). Satellite in circular orbit and applications. Geo synchronous or bits. 

Weightlessness. Basic idea of global positioning system (GPS). 

 

 

 

12 

IV Elasticity: Hooke’s law - Stress-strain diagram - Elastic moduli-Relation between elastic 

constants - Poisson’s Ratio-Expression for Poisson’s ratio in terms of elastic constants-Work 

done in stretching and work done in twisting a wire-Twisting couple on a cylinder-

12 



Determination of Rigidity modulus by static torsion-Torsional pendulum- Determination of 

Rigidity modulus and moment of inertia - q, η and by Searle’s method. 

Fluids: Surface Tension: Synclastic and anticlastic surface - Excess of pressure –Application 

to spherical and cylindrical drops and bubbles- variation of surface tension with temperature - 

Jaegar’s method. Viscosity: Viscosity - Rate flow of liquid in a capillary tube - Poiseuille’s 

formula - Determination of coefficient of viscosity of a liquid. 

V Oscillations: Simple harmonic motion. Differential equation of SHM and its solutions. 

Kinetic and Potential Energy, Total Energy and their time averages. Dam pedoscillations. 

Special Theory of Relativity: Constancy of speed of light. Postulates of Special Theory of 

Relativity. Length contraction. Time dilation. Relativistic addition of velocities. 

12 

 

 

Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode  Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentatio

n 

10  

ESE University Exam 40  

 Total Marks 50  

 

B. Sc. I  SEMESTER MECHANICS LAB 

(60 Lectures Credits: 02) 

CO: In the laboratory course, after acquiring knowledge of how to handle measuring 

instruments (like screw gauge, Vernier calipers, travelling microscope) student shall embark 

on verifying various principles and associated measurable parameters. 

1. Measurements of length (ordia meter) using vernier calliperse, screw gauge and travelling microscope. 

2. To determine the Height of a Building using a Sextant. 

3. To determine the Moment of Inertia of a Flywheel. 

4. To determine the Young's Modulus of a Wire by Optical Lever Method. 

Text Books, Reference Books, Other resources 

Suggested Readings: 

Reference Books: 

 University Physics. FWS ears, MW Zemansky and HD Young13/e,1986. Addison Wesley 

 Mechanics Berkeley Physics course, v.1: Charles Kittel, et. Al. 2007, Tata McGraw-Hill. 

 Physics–Resnick, Halliday & Walker 9/e, 2010, Wiley 

 Engineering Mechanics, Basudeb Bhattacharya, 2ndedn., 2015, Oxford University Press 

 University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 

Suggested equivalent online courses: https://www.edx.org/course/mechanics 



5. To determine the Modulus of Rigidity of a Wire by Maxwell’s needle. 

6. To determine the Elastic Constants of a Wire by Searle’s method. 

7. To determineg by Bar Pendulum. 

8. To determineg by Kater’s Pendulum. 

9. To determineg and velocity for a freely falling body using Digital Timing Technique 

10. To study the Motion of a Spring and calculate (a) Spring Constant (b) Value of g. 

 

Reference Books: 

 Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

 Advanced level Physics Practicals, Michael Nelson and Jon M.Ogborn, 4th Edition, reprinted1985, Heinemann 

Educational Publishers. 

 Engineering Practical Physics, S. Panigrahi & B.Mallick, 2015, Cengage Learning India Pvt. Ltd. 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11thEdition, 2011, Kitab Mahal, NewDelhi. 

 

Suggested equivalent online courses: 

Introduction to classical mechanics: https://www.youtube.com/watch?v=rk0rp2Jpidc&list=PLyqSpQzTE6M_d9f-

9fKxUQYR1qI5YEnSz&index=1 

Newton’s law: 

https://www.youtube.com/watch?v=2cE5842kT4w&list=PLvyl1YgaAepLZpteZ7rs0SQ87_MBIIJ

6x&index=1 

Conservation forces and potential: 

https://www.youtube.com/watch?v=EVmdST8ubXo&list=PLWweJWdB_GuLYUIxyXQswOt6JE

PhphrrR&index=2 

Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. ………….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 

                                               6. ……….7. …....... 8. ……..9. …………. 

Student Members :  1. ………………….2. ………………….3 ………………….. 



Govt. Nagarjuna PG College of Science, 

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE (B.Sc.)  

SEMESTER SYSTEM 

B. Sc. II Semester (Maths Group) 
 

S.N. 
 

Course  

Type 

 

Course   

Code 

 

Title of Paper 

Max. Marks  

Credit ESE INT Total 

1. Core-I S2PHY2T Physics 40 10 50 4 

2 Core-I S2PHY2P Physics Lab Course 50 -- 50 2 

3. Core-II S2MAT2T Mathematics 60 15 75 6 

4. Core-III S2CHE2T Chemistry/CS/IT/Def./Geo 40 10 50 4 

5. Core-III S2CHE2P Chemistry/CS/IT/Def./Geo 
Lab 

50 -- 50 2 

6. AEC-I S2HIN2T Hindi Language 40 10 50 2 

7. AEC-II S2ENG2T English Language 40 10 50 2 

8. AEC-III S2EVS1P EVS (Project) 25 -- 25 1 

9.. EC S2EXC2P NSS/Sports/Yoga etc. -- -- -- 1 

 Total   400 24 



B.Sc. II SEMESTER PHYSICS THEORY 

Program: Certificate Class: B.Sc. II Sem Year: 2023 Session: 2022-23 

Subject: Physics 

1.  Course Code S2-PHY-2T 

2. Course Title Electricity and Magnetism 

3.  Course Type Core Course 

4.  Pre-requisite  To study this course, a student must have had the subject   Physics in 1st semester 

class. 

5. Course 

Learning 

Outcomes 

(CLO) 

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

 Have basic knowledge of Vector Calculus. 

 Demonstrate Gauss law, Coulomb’s law for the electric field, and 

apply it to systems of point charges as well as line, surface, and 

volume distributions of charges.  

 Apply Gauss’s law of electrostatics to solve a variety of problems. 

Articulate knowledge of electric current, resistance and capacitance 

in terms of electric field and electric potential.  

 Calculate the magnetic forces that act on moving charges and the 

magnetic fields due to currents (Biot- Savart and Ampere laws). 

 Have brief idea of magnetic materials, understand the concepts of 

induction, solve problems using Faraday’s and Lenz’s laws  

 To understand propogation of electro magnetic waves through 
Maxwell’s equations 

6. Credit Value 4 

7.  Marks Max. Marks- 10 + 40  

 

 

 

 Content of the Course 

Total numbers of Lectures (in hours): 60 

Unit Topics 
Number of 

Lectures 

I Vector Analysis: Review of vector algebra (Scalar and Vector 

product), gradient, divergence, Curl and their significance, Vector 

Integration, Line, surface and volume integrals of Vector fields, 

Gauss-divergence theorem and Stoke's theorem of vectors (statement 

only). 

12 

II Electrostatics: Electrostatic Field, electric flux, Gauss's theorem of 

electrostatics. Applications of Gauss theorem-Electric field due to 

point charge, infinite line of charge, uniformly charged spherical 

shell and solid sphere, plane charged sheet, charged conductor. 

Electric potential as line integral of electric field, potential due to a 

point charge, electric dipole, uniformly charged spherical shell and 

solid sphere. Calculation of electric field from potential. Capacitance 

of an isolated spherical conductor. Parallel plate, spherical and 

cylindrical condenser. Energy per unit volume in electrostatic field. 

Dielectric medium, Polarisation, Displacement vector. Gauss's 

12 



theorem in dielectrics. Parallel plate capacitor completely filled with 

dielectric. 

III Magnetism: Magnetostatics: Biot-Savart's law & its applications- 

straight conductor, circular coil, solenoid carrying current. 

Divergence and curl of magnetic field. Magnetic vector potential. 

Ampere's circuital law. Magnetic properties of materials: Magnetic 

intensity, magnetic induction, permeability, magnetic susceptibility. 

Brief introduction of dia-, para-and ferro- magnetic materials. 

12 

IV Electromagnetic Induction: Faraday's laws of electromagnetic 

induction, Lenz's law, self and mutual inductance, L of single coil, 

M of two coils. Energy stored in magnetic field. 

12 

V Max well’s equation sand Electromagnetic wave propagation: 

Equation of continuity of current, Displacement current, Max well's 

equations, Poynting vector, energy density in electromagnetic field, 

electromagnetic wave propagation through vacuum and isotropic 

dielectric medium, transverse nature of EM waves, polarization. 

12 

 

 

 

Text Books, Reference Books, Other resources 

Reference Books: 

 Electricity and Magnetism, Edward M.Purcell, 1986, McGraw-Hill Education. 

 Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol.I, 1991, Oxford Univ. Press. 

 Electricity and Magnetism, DC Tayal, 1988, Himalaya Publishing House. 

 University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 

 D.J. Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings. 

 

Suggested equivalent online courses: 

Introduction to vector: 

https://www.youtube.com/watch?v=pGdr9WLto4A&list=PL1CE5B4FFFA997E5D&index=1 

Coulombs Laws: 

https://www.youtube.com/watch?v=0A45kt2U3U8&list=PL1CE5B4FFFA997E5D&index=3 

Suggested equivalent online courses: 

Concepts in Magnetism and Superconductivity: 
https://www.google.com/url?q=https://onlinecourses.nptel.ac.in/noc22_ph31/preview&sa=D&source=edit

ors&ust=1657615492489630&usg=AOvVaw1zHFzIRvbcofduU5Bi-p0C 

 

Suggested equivalent online courses: Waves and Oscillations: 

https://www.google.com/url?q=https://onlinecourses.nptel.ac.in/noc22_ph27/preview&sa=D&source=edit

ors&ust=1657615492486627&usg=AOvVaw36I9IxXBLsX9s4Mguj-o4Q 

 

 

 

 

https://www.youtube.com/watch?v=pGdr9WLto4A&list=PL1CE5B4FFFA997E5D&index=1
https://www.youtube.com/watch?v=0A45kt2U3U8&list=PL1CE5B4FFFA997E5D&index=3


Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode  Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

 

B. Sc. II  SEMESTER LAB: ELECTRICITYANDMAGNETISM 

(60 Lectures Credits: 02) 

Cos : In the Lab course, students will be able to measure resistance (high and low), 

Voltage, Current, self and mutual inductance, capacitor, strength of magnetic field and its 

variation, study different circuits RC, LCR etc. 

1. To use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (c) DC 

Current, and (d) checking electrical fuses. 

2. Ballistic Galvanometer: (i) Measurement of charge and current sensitivity Measurement of 

CDR, (ii) Determine a high resistance by Leakage Method (iii) To determine Self Inductance 

of a Coil by Rayleigh’s Method. 

3. To compare capacitances using De’Sauty’s bridge. 

4. Measurement of field strength Band its variation in a Solenoid (Determined B/dx). 

5. To study the Characteristics of a Series RC Circuit. 

6. To study the a series LCR circuit and determine its (a) Resonant Frequency, (b) Quality 

Factor 

7. To study a parallel LCR circuit and determine its (a) Anti-resonant frequency and (b) 

Quality factor Q 

8. To determine a Low Resistance by Carey Foster’s Bridge. 

9. To verify the venin and Norton theorem 

10. To verify the Super position, and Maximum Power Transfer Theorem 

 

 

 

 

 

 

 

 

 

 



Reference Books 

 Advanced Practical Physics for students, B.L. Flint & H.T. Worsnop, 1971, Asia Publishing 

House. 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab 

Mahal, New Delhi. 

 Engineering Practical Physics, S.Panigrahi & B.Mallick, 2015, Cengage Learning India Pvt. Ltd. 

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers 

Signatures : 

HOD:……………………….. 
External Subject Experts:1. ………………………2. …………………..3. ………….…… 
Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 
Student Members :  1. ………………….2. ………………….3 ………………….. 

 

 

 



Govt. Nagarjuna PG College of Science,  

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE 

(B.Sc.) SEMESTER SYSTEM 

B. Sc. III Semester (Maths Group) 

S. 

No. 

 

Co

urs

e 

Ty

pe 

 

Cours

e Code 

 

Title of Paper 

Max. Marks  

Credit ESE INT Total 

1. Core-I S3PHY3T Physics 40 10 50 4 

2 Core-I S3PHY3P Physics Lab Course 50 -- 50 2 

3. Core-II S3MAT3T Mathematics 60 15 75 6 

4. Core-III S3CHE3T Chemistry/CS/IT/Def./ 

Geo 

40 10 50 4 

5. Core-III S3CHE3P Chemistry/CS/IT/Def./ 

Geo Lab 

50 -- 50 2 

6. AEC-I S3HIN3T Hindi Language 40 10 50 2 

7. AEC-II S3ENG3T English Language 40 10 50 2 

8. SEC-I S3SEC1P Skill Enhancement 

Course 

50 -- 50 2 

9. EC S2EXC3P NSS/Sports/Yoga etc. -- -- -- 1 

 Total   425 25 

 

B.Sc. III Semester Physics 

Part A 
Program: Diploma Class: B.Sc. III Sem Year:2023 Session:2023-24 

Subject: Physics 

1. Course Code S2-PHY-3T 

2. Course Title THERMAL PHYSICS AND STATISTICAL MECHANICS 

3. Course Type Core Course 

4. Pre-requisite (if 

any) 

To study this course, a student must have had the subject  Physics in II sem class 

5. Course Learning 

Outcomes (CLO) 

1 After completion of the course students will be able to –   

Outcomes (CLO) 

• To apply laws of   thermodynamics and entropy in daily life. 

• To solve practical problems based on thermodynamic functions and their inter 

relation 

• To understand kinetic theory of gases and transport phenomena. 



• To analyse  back body radiation and its consequences 

• To get the introductory knowledge of statistical mechanics 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B 

Total numbers of Lectures (in hours): 60 

Unit Topics Number 

of 

Lectures 

I Laws of Thermodynamics:  

Thermodynamic Description of system: Zeroth Law of thermodynamics and 

temperature. First law and internal energy, conversion of heat into work, various 

Thermodynamical Processes, Work Done during Isothermal and Adiabatic 

Processes, Reversible & irreversible processes.                                                                            

Second law of thermodynamics & Entropy, Carnot’s cycle, Carnot’s theorem, 

Entropy changes in reversible & irreversible processes, Entropy-temperature 

diagrams, Third law of thermodynamics.                     

 

12 

III Kinetic Theory of Gases: Maxwellian distribution of speeds in an ideal gas: 

distribution of speeds and velocities, experimental verification, distinction 

between mean, rms and most probable speed values, Transport Phenomena in 

gases: Viscosity, Conduction and Diffusion, Molecular collisions, mean free path 

and collision cross section. 

12 

IV Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of 

Energy Density, Stefan Boltzmann Law, Newton’s law of cooling from Stefan 

Boltzmann’s law. Pressure of radiation, Wien’s displacement law and Rayleigh-

Jeans Law. Planck’s radiation Law. Experimental verification of Planck’s radiation 

law.   

12 

V Statistical Mechanics: Introductory Idea, Phase space, Macro state and Microstate, 

Entropy and Thermodynamic probability, equilibrium between two systems in 

thermal contact, Boltzmann canonical distribution law. 

Maxwell-Boltzmann distribution law, Quantum statistics - Fermi-Dirac distribution 

law and its application for Fermi Levels and Fermi Energy, Bose-Einstein 

distribution law and its use for black body radiation, comparison of three statistics.      

12 

 

Part C – Learning Resources 

Reference Books:  

• Heat and Thermodynamics, M.W. Zemasky and R. Dittman, 1981, McGraw Hill  

• Heat and Thermodynamics, Enrico Fermi, 1956, Courier Dover Publications.  

• Heat and Thermodynamics: Brij Lal and N. Subramanyam  

• Heat and Thermodynamics: Dayal, Verma and Pandey  

• Heat and Thermodynamics: Singhal, Agrawal and Satya Prakash  

• Thermal Physics: B.K. Agrawal  

• A Treatise on Heat, Meghnad Saha, and B.N. Srivastava, 1969, Indian Press. 



• Physics (Part-2): Editor, Prof. B.P. Chandra, M.P. Hindi Granth Academy  

• Thermal and Statistical Physics: R.K. Singh, Y.M. Gupta and S. Sivraman. 

• Statistical Mechanics : R.K. Pathria  

• Suggested Readings: 

•  Statistical Physics: F.Reif  

       Statistical Physics: K.Haung  

       Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears & 

        G.L.Salinger. 1988, Narosa 

Suggested equivalent online courses: 

 First law of Thermodynamics https://youtu.be /OjXeNaSM5Xc   

 Thermodynamics https://youtu.be /Fi9Z5DxVsuO 

 Thermodynamics Potentilas: https://youtu.be /YkKYL5PRE54 

Introduction to Statistical Mechanics: https://youtu.be /iud7fzXPJUs 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

 

Part A – Introduction 

Program: Diploma  Class: B.Sc. III  Sem Year:2023 Session:2023-24 

Subject: Physics 

1. Course Code S3-PHY-3P 

2. Course Title THERMAL PHYSICS AND STATISTICAL MECHANICS Pratical 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in II sem  

5. Course Learning 

Outcomes (CLO) 

Students able to get working knowledge of laws and methods of 

thermodynamics and elementary statistical mechanics 

6. Credit Value 2 

7. Marks Max. Marks- 25  

 

 

 

 

 

 

 

 

https://youtu.be/
https://youtu.be/
https://youtu.be/
https://youtu.be/


Part B – Content of the Course 

Total numbers of Lectures (in hours): 60 

  Number of 

Lectures 

 Tentative Practical  At least 6 experiment from each group 

ListGroup-A(Thermal Physics and Statistical mechanics) 

01- To determine the thermal conductivity of a non-conducting material 

by Lee’s disc method. 

02- To verify Newton’s law of cooling. 

03- To study binomial distribution law of probability using 4 coins. 

04- To determine the frequency of electric generator by Melde’s 

experiment. 

05- To study the heat efficiency of an electric kettle with varying voltage. 

06- To determine the frequency of A.C. mains using sonometer. 

07- To determine the ratio of specific heat at constant pressure and 

constant volume (γ=Cp/Cv) of air Clement and Desorme’s method. 

08- To determine the coefficient of thermal conductivity (k) by rubber 

tubing method. 

 

 

 

Part C – Learning Resources 

Text Books, Reference Books, Other resources   Reference Books: 

• Advanced Practical Physics for students, B.L. Flint & H.T. Worsnop, 1971, Asia 

Publishing House. 

• Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, 

reprinted 1985, Heinemann Educational Publishers 

• A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 

2011, Kitab Mahal, New Delhi. 

A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani Publication 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Min. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

   

ESE University Exam    

 Total Marks 25   

 

 

 

 



 

Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. ………….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 6. ……….7. 

…....... 8. ……..9. …………. 

Student Members :  1. ………………….2. ………………….3 ………………….. 



Govt. Nagarjuna PG College of Science, 

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE (B.Sc.)  

SEMESTER SYSTEM 

B. Sc. IV Semester (Maths Group) 
 

S. 

No. 

 

Course 

Type 

 

Course  

Code 

 

Title of Paper 

Max. Marks  

 Credit ESE INT Total 

1. Core-I S4PHY4T Physics 40 10 50 4 

2 Core-I S4PHY4P Physics Lab Course 50 -- 50 2 

3. Core-II S4MAT4T Mathematics 60 15 75 6 

4. Core-III S4CHE4T Chemistry/CS/IT/ 

Def./Geo 

40 10 50 4 

5. Core-III S4CHE4P Chemistry/CS/IT/ 
Def./Geo Lab 

50 -- 50 2 

6. AEC-I S4HIN4T Hindi Language 40 10 50 2 

7. AEC-II S4ENG4T English Language 40 10 50 2 

8. SEC-2 S4SEC2P Skill Enhancement 

Course 

50 -- 50 2 

9. EC S4EXC4P NSS/Sports/Yoga etc. -- -- -- 1 

 Total   425 25 



B.Sc. IV Semester (Physics) 

Part A – Introduction 

Program: Diploma Class: B.Sc. IV Sem Year:2023 Session:2023-24 

Subject: Physics 

1. Course Code S4-PHY-4T 

2. Course Title WAVE, ACOUSTIC AND OPTICS 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in III sem 

5. Course Learning 

Outcomes (CLO) 

On successful completion of this course students will: 

01. Get the knowledge about waves in medium and different properties of 

sound wave. 

02. Understand the interference of light and its application as interferometer. 

03. To comprehend the different type of diffractions of light. 

04. To know about the polarization of light and its application. 

05. To get introductory idea about laser, types of laser and its application. 

 Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number of 

Lectures 

I Waves in Medium: Speed of transverse waves on uniform string, speed of 

longitudinal waves in a fluid, energy density and energy transmission in 

waves. Group velocity and phase velocity and relationship between them. 

Reflection, refraction and diffraction of sound: Acoustic impedance of a 

medium, percentage reflection & refraction at a boundary, principle of a sonar 

system 

12 

II Interference: Interference: Division of amplitude and division of wave front. 

Young’s Double Slit experiment. Fresnel’s Biprism. Phase change on 

reflection: Stokes’ treatment. Interference in Thin Films: parallel and wedge-

shaped films. 

Newton’s Rings: measurement of wavelength and refractive index.       

Michelson’s Interferometer: Formation of fringes, Determination of 

wavelength, Wavelength difference. 

12 

III Diffraction: Fresnel Diffraction: Half-period zones. Zone plate. Fresnel 

Diffraction pattern of a straight edge, a slit and a wire using half-period zone 

analysis. Fraunhofer diffraction: Single slit, Double slit. Multiple slits &Plane 

Diffraction Grating, Resolving Power of Grating 

12 

IV Polarization: Polarized light and its mathematical representation, Production 

of polarized light by reflection, refraction and scattering. Circular and elliptical 

polarization. Polarization by double refraction and Huygens’s theory, Nicol 

Prism, Optical activity and Fresnel’s theory, Biquartz polarimeter 

12 



V Basic properties of LASERs, coherence length and coherence time, spatial 

coherence of a source, Einstein’s A and B coefficients, Spontaneous and 

induced emissions, conditions for laser action, population inversion. Types of 

Laser: Ruby, He-Ne Laser and Semiconductor Laser, Application of Laser in 

communication and Holography 

12 

 

Part C – Learning Resources 

Text Books, Reference Books, Other resources Reference Books:  

• Fundamentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill  

• Principles of Optics, B.K. Mathur, 1995, Gopal Printing  

• Lasers fundamentals and applications, Thyagarajan K.,Ajoy. 

• A text book of Oscillations, Waves and Acoustics, Ghosh M., Bhattacharya D., S. Chand. 

Suggested Readings: Lasers and non-linear optics, Laud B.B, New age international publishers 

• Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, R. Chand Publication  

Suggested equivalent online courses: 

Interference of light : https://youtu.be /jtsqsdkjr7g 

Polarization of light : https://youtu.be /vQncNWPD114 

Laser: https://youtu.be /Ab1nxxkgjH8 

Diffraction  of  light : https://youtu.be /BfnYT3ee-nU 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

 

Part A – Introduction 

Program: Diploma  Class: B.Sc. IV Sem Year:2023 Session:2023-24 

Subject: Physics 

1. Course Code S4-PHY-4P 

2. Course Title WAVE, ACOUSTIC AND OPTICS  Pratical 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in III sem  

5. Course Learning 

Outcomes (CLO) 

Students get experimental knowledge about the wave nature of light, 

and understand  interference, diffraction and polarization 

6. Credit Value 2 

7. Marks Max. Marks- 25  

 

 

 

 

https://youtu.be/
https://youtu.be/
https://youtu.be/
https://youtu.be/


Part B – Content of the Course 

Total numbers of Lectures (in hours): 60 Number of 

Lectures 

01- To determine the refractive index of the material of the prism with the 

help of spectrometer.  

02- To find out wavelength of monochromatic light source with the help of 

Newton’s Ring. 

03- To determine the specific rotation of sugar solution with the help of 

polarimeter 

04- To determine the wavelength of laser light by diffraction grating.  

05- To determine the resolving power of a telescope.  

06- To determine the resolving power of a plane diffraction grating.  

07- To determine the wavelength of monochromatic light source by single slit 

diffraction.  

08- To determine the dispersive power of the prism with the help of 

spectrometer.  

09- To determine the refractive index of ordinary and extraordinary rays for 

the calcite prism using spectrometer.  

10- To determine the refractive index of water using laser light and photocell 

 

 

Part C – Learning Resources 

Text Books, Reference Books, Other resources   Reference Books:   

 Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Publishing 

House.  

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers  

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab 

Mahal, New Delhi.  

 A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani 

Publication 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessme

nt 

Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

  

ESE University Exam   

 Total Marks 25  

 

 

 



Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. ………….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 

6……….7. …....... 8. ……..9 

Student Members:  1. ………………….2. ………………….3 ………………….. 

 

 

 

 

 

 

 



Govt. Nagarjuna PG College of Science, 

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE (B.Sc.)  

SEMESTER SYSTEM 

B. Sc. V Semester (Maths Group) 
 

S. 

No. 

Course Type Cour

se 

Code 

Title of Paper Max. Marks  
Credit ESE INT Total 

1. DSE-IA OR 

DSE-IB 

S5PHY5T Elective Phy-1 OR  Elective 
Phy-2 

40 10 50 4 

2 DSE-IA OR 

DSE-IB 

S5PHY5P Elective Phy Lab-1OR Elective 
Phy 

Lab-2 

50 -- 50 2 

3 DSE-IIA OR 

DSE-IIB 

S5MAT5T Elective Maths-1 OR Maths-2 60 15 75 6 

4. DSE-IIIA OR 

DSE-IIIB 

S5CHE5T Elective 

Chem./CS/IT/Def./Geo-1 

OR Chem./CS/IT/Def./Geo-2 

40 10 50 4 

5. DSE-IIIA OR 

DSE-IIIB 

S5PHY5P Elective 

Chem./CS/IT/Def./Geo 

Lab-1 OR 

Chem./CS/IT/Def./Geo Lab-2 

50 -- 50 2 

6. AEC-I S5HIN5T Hindi Language 40 10 50 2 

7. AEC-II S5ENG5T English Language 40 10 50 2 

8. SEC-3 S5SEC3P Skill Enhancement Course 50 -- 50 2 

9. EC S5EXC5P NSS/Sports/Yoga etc. -- -- -- 1 

 Total   425 25 



Part A – Introduction 

Program: Certificate Class: B.Sc. V Sem Year:2024 Session:2024-25 

Subject: Physics 

1. Course Code S3-PHY-5T 

2. Course Title : DIGITAL AND ANALOG CIRCUITS AND  

INSTRUMENTATION 

 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in IV sem  

5. Course Learning 

Outcomes (CLO) 

• Get an  idea about Semiconductor Devices. 

• Understand the use of transistors. 

• Get knowledge about CRO & POWER Supply. 

• Get the introductory understanding about Operational Amplifiers  

• Get the introductory knowledge of Digital Circuits 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number of 

Lectures 

I Semiconductor Devices and Amplifiers: 

Semiconductor Diodes: p and n type semiconductors. Barrier Formation in PN 

Junction Diode. Qualitative Idea of Current Flow Mechanism in Forward and 

Reverse Biased Diode. PN junction and its characteristics. Static and Dynamic 

Resistance. Principle and structure of (1) LEDs (2) Photodiode (3) Solar Cell.     

12 

II : Bipolar Junction transistors: n-p-n and p-n-p Transistors. Characteristics of CB, 

CE and CC Configurations. Active, Cut off, and Saturation Regions. Current gains 

α and β. Relations between α and β. Load Line analysis of Transistors. DC Load 

line and Q- point. Voltage Divider Bias Circuit for CE Amplifier. h-parameter 

Equivalent Circuit. Analysis of a single-stage CE amplifier using Hybrid Model. 

Input and Output impedance current, voltage and power gains. Class A,B,AND C 

Amplifiers 

12 

III Instrumentations: 

Introduction to CRO: Block Diagram of CRO. Applications of CRO: (1) 

Study of Waveform, (2) Measurement of Voltage, Current, Frequency, and 

Phase Difference. Power Supply: Half-wave Rectifiers. Centre-tapped and 

Bridge Full-wave Rectifiers Calculation of Ripple Factor and Rectification 

Efficiency, Basic idea about capacitor filter, Zener Diode and Voltage 

Regulation 

 

12 



IV Operational Amplifiers (Black Box approach): 

Characteristics of an Ideal and Practical Op-Amp (IC 741), Open-loop& 

Closed-loop Gain. CMRR, concept of Virtual ground. Applications of Op-

Amps: (1) Inverting and Non-inverting Amplifiers, (2) Adder, (3) Subtractor, 

(4) Differentiator, (5) Integrator, (6) Zero Crossing Detector. 

12 

V 
Digital Circuits 

Difference between Analog and Digital Circuits. Binary Numbers. Decimal to 

Binary and Binary to Decimal Conversion, AND, OR and NOT Gates (Realization 

using Diodes and Transistor). NAND and NOR Gates as Universal Gates. XOR 

and XNOR Gates. 

12 

 

 

Part C – Learning Resources 

 Text Books, Reference Books, Other resources Integrated Electronics, J. Millman and C.C. Halkias, 

1991, Tata Mc-Graw Hill. 

 Electronic devices and circuits, S. Salivahanan and N. Suresh Kumar, 2012, Tata Mc-Graw Hill. 

 Microelectronic Circuits, M.H. Rashid, 2ndEdn.,2011, Cengage Learning. 

 Modern Electronic Instrumentation & Measurement Tech., Helfrick&Cooper,1990, PHI Learning 

 Digital Principles & Applications, A.P. Malvino, D.P. Leach & Saha, 7th Ed.,2011, Tata McGraw Hill 

 Microelectronic circuits, A.S. Sedra, K.C. Smith, A.N. Chandorkar, 2014, 6th Edn., Oxford University 

Press. 

 Fundamentals of Digital Circuits, A. Anand Kumar, 2nd Edition, 2009, PHI Learning Pvt. Ltd. 

 OP-AMP and Linear Digital Circuits, R.A. Gayakwad, 2000, PHI Learning Pvt. Ltd. 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

 
 

 

 



Part A – Introduction 

Program: Diploma  Class: B.Sc.V  Sem Year:2024 Session:2024-25 

Subject: Physics 

1. Course Code S5-PHY-5P 

2. Course Title : DIGITAL AND ANALOG CIRCUITS AND  

INSTRUMENTATION Pratical 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in IV sem  

5. Course Learning 

Outcomes (CLO) 

Students able to get working knowledge of DIGITAL AND 

ANALOG CIRCUITS AND  

INSTRUMENTATION  

6. Credit Value 2 

7. Marks Max. Marks- 25  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 Number of 

Lectures 

Tentative Practical    

At least 6 experiment from each group List  

Group-A (DIGITAL AND ANALOG CIRCUITS AND  INSTRUMENTATION ) 

1. To measure (a) Voltage, and (b) Frequency of a periodic waveform using a CRO 

2. To verify and design AND, OR, NOT and XOR gates using NAND gates. 

3. To minimize a given logic circuit. 

4. Half adder, Full adder and 4-bit Binary Adder. 

5. Adder-Subtractor using Full Adder I.C. 

6. To design an astable multivibrator of given specifications using 555 Timer. 

7. To design a monostable multivibrator of given specifications using 555 Timer. 

8. To study IV characteristics of PN diode, Zener and Light emitting diode 

9. To study the characteristics of a Transistor in CE configuration. 

10. To design a CE amplifier of a given gain (mid-gain) using voltage divider bias. 

11. To design an inverting amplifier of given gain using Op-amp 741 and study its 

frequency response. 

12. To design a non-inverting amplifier of given gain using Op-amp 741 and study its 

Frequency Response. 

13. To study a precision Differential Amplifier of given I/O specification using Op- amp. 

14. To investigate the use of an op-amp as a Differentiator. 

 

 

 



Part C – Learning Resources 

 Text Books, Reference Books, Other resources   Reference Books:  Basic Electronics: A text lab 

manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw Hill.

 Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall.

 OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall.

 Electronic Principle, Albert Malvino, 2008, Tata Mc-Graw Hill.

 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

  

ESE University Exam   

 Total Marks 25  

 

Part A – Introduction 

Program: Certificate Class: B.Sc. V Sem Year:2024 Session:2024-25 

Subject: Physics 

1. Course Code S3-PHY-5T 

2. Course Title : SOLID STATE PHYSICS 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in IV sem  

5. Course Learning 

Outcomes (CLO) 

 

 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number of 

Lectures 

I Crystal Structure: Solids: Amorphous and Crystalline Materials. Lattice 

Translation Vectors. Lattice with a Basis – Central and Non-Central Elements. 

12 



Unit Cell. Miller Indices. Reciprocal Lattice. Types of Lattices. Brillouin Zones. 

Diffraction of X-rays by Crystals. Bragg’s Law. Atomic and Geometrical Factor. 

II Elementary Lattice Dynamics: Lattice Vibrations and Phonons: Linear 

Monoatomic and Diatomic Chains. Acoustical and Optical Phonons. Qualitative 

Description of the Phonon Spectrum in Solids. Dulong and Petit’s Law, Einstein 

and Debye theories of specific heat of solids. T3 law 

12 

III Magnetic Properties of Matter: Dia-, Para-, Ferri- and Ferromagnetic Materials. 

Classical Langevin Theory of dia – and Paramagnetic Domains. Quantum 

Mechanical Treatment of Paramagnetism. Curie’s law, Weiss’s Theory of 

Ferromagnetism and Ferromagnetic Domains. Discussion of B-H Curve. 

Hysteresis and Energy Loss. 

12 

IV Dielectric Properties of Materials: Polarization. Local Electric Field at an Atom. 

Depolarization Field. Electric Susceptibility. Polarizability. Clausius Mosotti 

Equation. Classical Theory of Electric Polarizability. Normal and Anomalous 

Dispersion. Cauchy and Sellmeir relations. Langevin-Debye equation. Complex 

Dielectric Constant. Optical Phenomena. Application: Plasma Oscillations, Plasma 

Frequency, Plasmons. 

12 

V Elementary band theory: Kronig Penny model. Band Gaps. Conductors, 

Semiconductors and insulators. P and N type Semiconductors. Conductivity of 

Semiconductors, mobility, Hall Effect, Hall coefficient.(10 Lectures) 

Superconductivity: Experimental Results. Critical Temperature. Critical magnetic 

field. Meissner effect. Type I and type II Superconductors, London’s Equation and 

Penetration Depth. Isotope effect. 

12 

Part C – Learning Resources 

Reference Books: 

 Introduction to Solid State Physics, Charles Kittel, 8th Ed., 2004, Wiley India Pvt. Ltd. 

 Elements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India 

 Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill 

 Solid State Physics, Neil W. Ashcroft and N. David Mermin, 1976, Cengage Learning 

 Solid State Physics, Rita John, 2014, McGraw Hill 

 Solid-state Physics, H. Ibach and H Luth, 2009, Springer 

 Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India 

 Solid State Physics, M.A. Wahab, 2011, Narosa Publications 
Suggested Readings: 

Suggested equivalent online courses: 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  



Part A – Introduction 

Program: Degree  Class: B.Sc.V  Sem Year:2024 Session:2024-25 

Subject: Physics 

1. Course Code S5-PHY-5P 

2. Course Title : SOLID STATE PHYSICS PRACTICAL  

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in IV sem  

5. Course Learning 

Outcomes (CLO) 

 

  

6. Credit Value 2 

7. Marks Max. Marks- 25  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours): 60 Number of 

Lectures 

Tentative Practical    

At least 6 experiment from each group List   

Group-A (SOLID STATE PHYSICS) 

1. Measurement of susceptibility of paramagnetic solution (Quinck`s Tube 
Method) 

2. To measure the Magnetic susceptibility of Solids. 

3. To determine the Coupling Coefficient of a Piezoelectric crystal. 

4. To measure the Dielectric Constant of a dielectric Materials with frequency 

5. To determine the complex dielectric constant and plasma frequency of metal 

using Surface Plasmon resonance (SPR) 

6. To determine the refractive index of a dielectric layer using SPR 

7. To study the PE Hysteresis loop of a Ferroelectric Crystal. 

8. To draw the BH curve of iron using a Solenoid and determine the energy loss 

from Hysteresis. 

9. To measure the resistivity of a semiconductor (Ge) crystal with temperature by 

four- probe method (from room temperature to 150 oC) and to determine its 

band gap. 

10. To determine the Hall coefficient of a semiconductor sample. 

 

 

 

 

 

 



Part C – Learning Resources 

Reference Books 

 Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Ed., 2011, Kitab Mahal, New Delhi 

 Elements of Solid State Physics, J.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

  

ESE University Exam   

 Total Marks 25  

 

 

Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. ………….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 

Student Members :  1. ………………….2. ………………….3 ………………….. 



Govt. Nagarjuna PG College of Science, 

Raipur (CG) 
 

COURSE STRUCTURE & SCHEME OF MARKS UNDERGRADUATE (B.Sc.) 

SEMESTER SYSTEM 

B. Sc. VI Semester (Maths Group) 

 

S. 

No. 

 

Course 

Type 

 

Cour

se 

Code 

 

Title of Paper 

Max. 
Marks 

 

Credit 

ESE INT Total 

1. DSE-IA OR 

DSE-IB 

S6PHY6T Elective Phy-1 OR Elective 
Phy-2 

40 10 50 4 

2 DSE-IA OR 

DSE-IB 

S6PHY6P Elective Phy Lab-1 OR 

Elective 

Phy Lab-2 

50 -- 50 2 

3 DSE-IIA OR 

DSE-IIB 

S6MAT6T Elective Maths-1 OR Maths-
2 

60 15 75 6 

4. DSE-IIIA 

OR 

DSE-IIIB 

S6CHE6T Elective 
Chem./CS/IT/Def./Geo-1 

OR Chem./CS/IT/Def./Geo-2 

40 10 50 4 

5. DSE-IIIA 

OR 

DSE-IIIB 

S6PHY6P Elective 

Chem./CS/IT/Def./Geo 

Lab-1 OR 

Chem./CS/IT/Def./Geo Lab-2 

50 -- 50 2 

6. AEC-I S6HIN6T Hindi Language 40 10 50 2 

7. AEC-II S6ENG6T English Language 40 10 50 2 

8. SEC-4 S6SEC4P Skill Enhancement Course 50 -- 50 2 

9. EC S6EXC6P NSS/Sports/Yoga etc. -- -- -- 1 

Total   425 25 



Part A – Introduction 

Program: Certificate Class: B.Sc. VI Sem Year:2025 Session:2024-25 

Subject: Physics 

1. Course Code S3-PHY-6T 

2. Course Title ELEMENTS OF MODERN PHYSICS  

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in V sem  

5. Course Learning 

Outcomes (CLO) 

• Get an idea about De Broglie matter waves. 

• Understand the uncertainty principle.                        . 

• Get knowledge about Application of Schrodinger equation . 

• Get the introductory understanding about nuclear physics 

• Get the introductory knowledge of radioactivity. 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number 

of 

Lectures 

I : Planck’s quantum, Planck’s constant and light as a collection of photons; Photo-

electric effect and Compton scattering. De Broglie wavelength and matter waves; 

Davisson- Germer experiment. Problems with Rutherford model- instability of atoms 

and observation of discrete atomic spectra; Bohr's quantization rule and atomic 

stability; calculation of energy levels for hydrogen like atoms and their spectra                                                                                                                 

12 

II : Position measurement- gamma ray microscope thought experiment; Wave-particle 

duality, Heisenberg uncertainty principle- impossibility of a particle following a 

trajectory; Estimating minimum energy of a confined particle using uncertainty 

principle; Energy-time uncertainty principle.                        

Schrodinger equation for  non-relativistic particles; Momentum and Energy 

operators; stationary states; physical interpretation of wave function, probabilities 

and normalization; Probability and  probability current densities in one dimension                                                                                                               

12 

III One dimensional and three dimensional box- energy eigenvalues and eigen 

functions, normalization; Quantum mechanical scattering and tunnelling in one 

dimension - across a step potential and across a rectangular potential barrier.                                                                                                                                                                                                

12 

IV : Size and structure of atomic nucleus and its relation with atomic weight; 

Impossibility of an electron being in the nucleus as a consequence of the uncertainty 

principle. Nature of nuclear force, NZ graph, semi-empirical mass formula and binding 

energy.                                                                                    . 

12 

V Size and structure of atomic nucleus and its relation with atomic weight; Impossibility 

of an electron being in the nucleus as a consequence of the uncertainty principle. 

Nature of nuclear force, NZ graph, semi-empirical mass formula and binding energy.                                                                                     

12 

 

 



Part C – Learning Resources 

 Text Books, Reference Books, Other resources  Concepts of Modern Physics, Arthur Beiser, 2009, 

McGraw-Hill

 Modern Physics, John R. Taylor, Chris D. Zafiratos, Michael A.Dubson,2009, PHI  Learning

 Six Ideas that Shaped Physics: Particle Behave like Waves, Thomas A. Moore, 2003, McGraw Hill

 Quantum Physics, Berkeley Physics Course Vol.4. E.H. Wichman, 2008, Tata  McGraw-Hill Co.

 Modern Physics, R.A. Serway, C.J. Moses, and C.A.Moyer, 2005, Cengage Learning 

 Modern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

Part A – Introduction 

Program: Diploma  Class: B.Sc. VI Sem Year:2025 Session:2024-25 

Subject: Physics 

1. Course Code S6-PHY-6P 

2. Course Title ELEMENTS OF MODERN PHYSICS  Pratical 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in V 

sem  

5. Course Learning 

Outcomes (CLO) 
Students get experimental knowledge about the ELEMENTS OF 

MODERN PHYSICS   

6. Credit Value 2 

7. Marks Max. Marks- 25  

    

 

Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Tentative Practical    

At least 6 experiment from each group List   

Group-A(DIGITAL AND ANALOG CIRCUITS AND  INSTRUMENTATION  

1. To determine value of Boltzmann constant using V-I characteristic of PN diode. 

2. To determine work function of material of filament of directly heated vacuum 

diode. 

3. To determine value of Planck’s constant using LEDs of at least 4 different 

Lectures 



colours. 

4. To determine the ionization potential of mercury. 

5. To determine the wavelength of H-alpha emission line of Hydrogen atom. 

6. To determine the absorption lines in the rotational spectrum of Iodine vapour. 

7. To study the diffraction patterns of single and double slits using laser source and 

measure its intensity variation using Photosensor and compare with incoherent 

source – Na light. 

8. Photo-electric effect: photo current versus intensity and wavelength of light; 

maximum energy of photo-electrons versus frequency of light 

9. To determine the value of e/m by magnetic focusing. 
10. To setup the Millikan oil drop apparatus and     determine the charge of an 

electro. 

Part C – Learning Resources 

 Advanced Practical Physics for students, B.L. Flint & H.T. Worsnop, 1971, Asia Publishing House. 

 Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers 

 A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, 

New Delhi. 

 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

  

ESE University Exam   

 Total Marks 25  

 

Part A – Introduction 

Program: Certificate Class: B.Sc. VI Sem Year:2025 Session:2024-25 

Subject: Physics 

1. Course Code S3-PHY-6T 

2. Course Title MATHEMATICAL PHYSICS  

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in V sem  

5. Course Learning 

Outcomes (CLO) 

 

 

6. Credit Value 4 

7. Marks Max. Marks- 10 + 40  

 



Part B – Content of the Course 

Total numbers of Lectures (in hours):60 

Unit Topics Number 

of 

Lectures 

I Calculus of functions of more than one variable: Partial derivatives, exact and 

inexact differentials. Integrating factor, with simple illustration. Constrained 

Maximization using Lagrange Multipliers. 

12 

II Fourier Series: Periodic functions. Orthogonality of sine and cosine functions, 

Dirichlet Conditions (Statement only). Expansion of periodic functions in a series 

of sine and cosine functions and determination of Fourier coefficients. Complex 

representation of Fourier series. Expansion of functions with arbitrary period. 

Expansion of non-periodic functions over an interval. Even and odd functions and 

their Fourier expansions. Application. Summing of Infinite Series. 

12 

III Frobenius Method and Special Functions: Singular Points of Second Order Linear 

Differential Equations and their importance. Frobenius method and its 

applications to differential equations. Legendre, Bessel, Hermite and Laguerre 

Differential Equations. Properties of Legendre Polynomials: Rodrigues Formula, 

Orthogonality. Simple recurrence relations. 

12 

IV Some Special Integrals: Beta and Gamma Functions and Relation between them. 

Expression of Integrals in terms of Gamma Functions. Error Function (Probability 

Integral). 

Partial Differential Equations: Solutions to partial differential equations, using 

separation of variables: Laplace's Equation in problems of rectangular, cylindrical 

and spherical symmetry. 

12 

V Complex Analysis: Brief Revision of Complex Numbers and their Graphical 

Representation. Euler's formula, De Moivre's theorem, Roots of Complex 

Numbers. Functions of Complex Variables. Analyticity and Cauchy-Riemann 

Conditions. Examples of analytic functions. Singular functions: poles and branch 

points, order of singularity, branch cuts. Integration of a function of a complex 

variable. Cauchy's Inequality. Cauchy’s Integral formula. 

12 

 

Part C – Learning Resources 

Reference Books: 

 Mathematical Methods for Physicists: Arfken, Weber, 2005, Harris, Elsevier. 

 Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw-Hill. 

 Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole. 

 An Introduction to Ordinary Differential Equations, Earl A Coddington, 1961, PHI  Learning. 

 Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill. 

 Essential Mathematical Methods, K.F. Riley and M.P. Hobson, 2011, Cambridge  University Press 

 Partial Differential Equations for Scientists and Engineers, S.J. Farlow, 1993, Dover  Publications. 

 Mathematical methods for Scientists and Engineers, D.A. McQuarrie, 2003, Viva Books. 

Suggested Readings: 

Suggested equivalent online courses: 

 



Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

10  

ESE University Exam 40  

 Total Marks 50  

 
(6 Lectures) 

Part A – Introduction 

Program: Diploma  Class: B.Sc. VI Sem Year:2025 Session:2024-25 

Subject: Physics 

1. Course Code S6-PHY-6P 

2. Course Title MATHEMATICAL PHYSICS PRACTICAL 

3. Course Type Core Course 

4. Pre-requisite (if any) To study this course, a student must have had the subject  Physics in V sem  

5. Course Learning 

Outcomes (CLO) 

 Highlights the use of computational methods to solve physical problems 

 Use of computer language as a tool in solving physics problems 
(applications) 

 The course will consist of lectures (both theory and practical) in the 

Computer Lab 

 Evaluation done not on the programming but on the basis of 

formulating the problem 

 Aim at teaching students to construct the computational problem to be 
solved 

 Students can use anyone operating system Linux or Microsoft Windows 

 

6. Credit Value 2 

7. Marks Max. Marks- 25  

    

 

Part B – Content of the Course 

Topics Description with Applications 

Introduction and Overview Computer architecture and organization, memory and 

Input/output devices 

Basics of scientific computing Binary and decimal arithmetic, Floating point numbers, 

algorithms, Sequence, Selection and Repetition, single and double 

precision arithmetic, underflow & overflow- emphasize the 

importance of making equations in terms of dimensionless 

variables, Iterative methods 

Errors and error Analysis Truncation and round off errors, Absolute and relative errors, 

Floating point computations. 



Review of C & C++ Programming 

fundamentals 

Introduction to Programming, constants, variables and data types, 

operators and Expressions, I/O statements, scanf and printf, c in 

and c out, Manipulators for data formatting, Control statements 

(decision making and looping statements) (If‐statement. If‐else 

Statement. Nested if Structure. Else‐if Statement. Ternary 

Operator. Goto Statement. Switch Statement. Unconditional and 

Conditional Looping. While-Loop. Do-While Loop. FOR Loop. 

Break and Continue Statements. Nested Loops), Arrays (1D&2D) 

and strings, user defined functions, Structures and Unions, Idea of 

classes and objects 

Programs: using C/C++ language Sum & average of a list of numbers, largest of a given list of 

numbers and its location in the list, sorting of numbers in 

ascending-descending order, Binary search 

Random number generation Area of circle, area of square, volume of sphere, value of pi (π) 

Solution of Algebraic and 

Transcendental equations by 

Bisection, Newton Raphson and 

Secant methods 

Solution of linear and quadratic equation, solving 

 sin  
2

 

  tan ; I  I 0  
 

 in optics 
 

Interpolation by Newton Gregory 

Forward and Backward difference 

formula, Error estimation of linear 

interpolation 

Evaluation of trigonometric functions e.g. sin θ, cos θ, tan 

θ, etc. 

Numerical differentiation (Forward 

and Backward difference formula) 

and Integration (Trapezoidal a n d 

Simpson rules), Monte Carlo method 

Given Position with equidistant time data to calculate velocity and 

acceleration and vice-versa. Find the area of B-H Hysteresis loop 

Solution of Ordinary Differential 

Equations (ODE) 

First order Differential equation 

Euler, modified Euler and Runge-

Kutta (RK) second and fourth order 

methods 

First order differential equation 

 Radioactive decay 

 Current in RC, LC circuits with DC source 

 Newton’s law of cooling 

 Classical equations of motion 

Attempt following problems using RK 4 order method: 

 Solve the coupled differential equations 

dx x3 dy 

dt 
= y + x —   

3  
; 

dx 
= —x 

for four initial conditions x(0) = 0, y(0) = -1, -2, -3, -4. 

Plot x vs y for each of the four initial conditions on the same 

screen for 0  t  15 

The  differential  equation  describing  the  motion  of  a 

pendulum is d
2P 

= — sin(P). The pendulum is released 
dt2 

from rest at an angular displacement , i. e. P(0) = α and 

P(0) = 0. Solve the equation for  = 0.1, 0.5 and 1.0 and plot P 

as a function of time in the range 0  t 

 8. Also plot the analytic solution valid for small 

P (sin(P) = P 

Part C – Learning Resources 



Reference Books: 

 Introduction to Numerical Analysis, S.S. Sastry, 5thEdn., 2012, PHI Learning Pvt. Ltd. 

 Schaum's Outline of Programming with C++. J.Hubbard, 2000, McGraw‐Hill Publications. 

 Numerical Recipes in C++: The Art of Scientific Computing, W.H. Pressetal., 3rdEdn., 2007, 
Cambridge University Press. 

 A first course in Numerical Methods, Uri M. Ascher and Chen Greif, 2012, PHI Learning 

 Elementary Numerical Analysis, K.E. Atkinson, 3 rd E d n . , 2 007,  Wiley India Edition. 

 Numerical Methods for Scientists and Engineers, R.W. Hamming, 1973, Courier Dover Pub. 

 An Introduction to Computational Physics, T. Pang, 2ndEdn., 2006, Cambridge Univ. Press 

 

Suggested Readings: 

Suggested equivalent online courses: 

 

Part D – Assessment and Evaluation 

Suggested Continuous Evaluation Methods: Internal (CCE)+ External Assessment (ESE) 

Assessment Mode Max. Marks Pattern 

CCE Class Test/ 

Assignment/Presentation 

  

ESE University Exam   

 Total Marks 25  

 

 
  

Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. ………….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. ………… 

Student Members :  1. ………………….2. ………………….3 ………………….. 

 



Skill Enhancement Course (any four) (Credit: 02 each)- SEC1 to SEC4 

----------------------------------------------------------------------------------------------------------- 

BASIC INSTRUMENTATION SKILLS 

(Credits: 02) 

Theory: 30 Lectures 

This course is to get exposure with various aspects of instruments and their usage through 

hands-on mode. Experiments listed below are to be done in continuation of the topics. 

Unit - I 

Basic of Measurement: Instruments accuracy, precision, sensitivity, resolution range etc. Errors in 

measurements and loading effects. Multimeter: Principles of measurement of dc voltage and dc 

current, ac voltage, ac current and resistance. Specifications of a multimeter and their significance.  

            (4 Lectures) 

Electronic Voltmeter: Advantage over conventional multimeter for voltage measurement with 

respect to input impedance and sensitivity. Principles of voltage, measurement (block diagram 

only). Specifications of an electronic Voltmeter/Multimeter and their significance.       (2 Lectures) 

Unit - II 

Cathode Ray Oscilloscope: Block diagram of basic CRO. Construction of CRT, Electron gun, 

electrostatic focusing and acceleration (Explanation only– no mathematical treatment), brief 

discussion on screen phosphor, visual persistence & chemical composition. Time base operation, 

synchronization. Front panel controls. Specifications of a CRO and their significance.  (6 Lectures) 

Unit - III 

Use of CRO for the measurement of voltage (dc and ac frequency, time period. Special features of 

dual trace, introduction to digital oscilloscope, probes. Digital storage Oscilloscope: Block diagram 

and principle of working.                 (3 Lectures) 

AC millivoltmeter: Type of AC millivoltmeters: Amplifier- rectifier, and rectifier- amplifier. 

Block diagram ac millivoltmeter, specifications and their significance.          (3 Lectures) 

Unit - IV 

Signal Generators and Analysis Instruments: Block diagram, explanation and specifications of 

low frequency signal generators. Pulse generator, and function generator. Brief idea for testing, 

specifications. Distortion factor meter, wave analysis.             (4 Lectures) 

Impedance Bridges & Q-Meters: Block diagram of bridge. Working principles of basic 

(balancing type) RLC bridge. Specifications of RLC bridge. Block diagram & working principles 

of a Q- Meter. Digital LCR bridges.               (2 Lectures) 



Unit - V 

Digital Instruments: Principle and working of digital meters. Comparison of analog & digital 

instruments. Characteristics of a digital meter. Working principles of digital voltmeter.     

(3 Lectures) 

Digital Multimeter: Block diagram and working of a digital multimeter. Working principle of 

time interval, frequency and period measurement using universal counter/frequency counter, time- 

base stability, accuracy and resolution.               (3 Lectures) 

The test of lab skills will be of the following test items: 

1. Use of an oscilloscope. 

2. CRO as a versatile measuring device. 

3. Circuit tracing of Laboratory electronic equipment, 

4. Use of Digital multimeter/VTVM for measuring voltages 

5. Circuit tracing of Laboratory electronic equipment, 

6. Winding a coil / transformer. 

7. Study the layout of receiver circuit. 

8. Trouble shooting a circuit 

9. Balancing of bridges 

Laboratory Exercises: 

1. To observe the loading effect of a multimeter while measuring voltage across a low resistance 

and high resistance. 

2. To observe the limitations of a multimeter for measuring high frequency voltage and currents. 

3. To measure Q of a coil and its dependence on frequency, using a Q- meter. 

4. Measurement of voltage, frequency, time period and phase angle using CRO. 

5. Measurement of time period, frequency, average period using universal counter/frequency 

counter. 

6. Measurement of rise, fall and delay times using a CRO. 

7. Measurement of distortion of a RF signal generator using distortion factor meter. 

8. Measurement of R, L and C using a LCR bridge/ universal bridge. 

Open Ended Experiments: 

1. Using a Dual Trace Oscilloscope 

2. Converting the range of a given measuring instrument (voltmeter, ammeter) 

 

Reference Books: 

- B L Theraja - S Chand and Co. 



- M G Say ELBS Edn. 

 

 

e Learning. 

 Tata Mc-Graw 

Hill 

 2008, Springer 

arson India 

----------------------------------------------------------------------------------------------------------- 

 

Signatures : 

HOD:……………………….. 

External Subject Experts:1. ………………………2. …………………..3. …………….…….…… 

Departmental Members :1. ……….2. ……….3. ………4. ………5. …………6……………… 

7…………..……….8…………..………  

Student Members :  1. …………………….2. …………………….3 ……….…………….. 
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DEPARTMENT OF PHYSICS 
 

 

SYLLABUS AND MARKING SCHEME  
 

M. Sc. 

(Ist and IInd Semester System) 
 

2022-2023 
 

 
  



Course out comes (cos):- 

 We offer graduation and post graduation level courses in physics. We define. Objectives for 

graduate student.  

 

Levels of outcomes:- 

1) A graduate student after completing his degree should be able to understand scientific 

facts and figures clearly. He should also have sufficient knowledge about the subject  

2) During the course, a student becomes able to develop skill to write scientific theory and 

concepts in a proper manner. It improves his/her skills regarding science attitude in every 

span of like.  

 A student attains a certain level of experimental as well as the theoretical Knowledge.  

 In these years of graduation course, A student understands, apply, analyze, and evaluates 

scientific facts and figures. 

 A student also develops communication skills, which develop their overall personality. 

 During the course students interact will the society through N.C.C , N.S.S , and Red cross. 

During this process they develop a deep understanding about the problems in society.  

 A student also learns to express scientific facts and figures objectively as well as 

descriptively. 

 

Program Outcome (For science Graduation) 

 

 During the graduation degree students develop analytical and critical thinking especially in 

the field of science. 

 It is also desirable that students should understand the basic problems of society and 

develop their scientific views to overcome the problems specially superstitions, unhygienic 

living, drugs etc.) 

 Student develops effective communication skills to explore and express their scientific 

thoughts in general. 

 During science graduation the students become a responsible citizen of society. 

 During the course students develop moral values and professional ethics in all their 

endeavors. 

 This course makes students  aware about environmental hazards and sustainable 

development. 

 The process of imparting Knowledge is such that the students possess interest in the 

subject , even after completion of his graduation. 

  



 

Program specific out come    

Psos of M.Sc. Physics 

 Students understand the basic concepts of Quantum Mechanics, mathematical physics , 

solid state physics, Electronics, classical mechanics as well as the most recent topics of 

physics such as nanotechnology and Lasers 

  Student learns computational methods and programming to solve different problems of 

physics  

 Students study papers on basic electronic devices, Photonic devices & Operational 

amplifier, Microprocessor and microcomputer and Digital and fiber communication.  

  While doing the projects in the surrounding industrial area of city and acquire the 

experiential Knowledge and be prepared for future job. 

 PG students give seminar on various topics that improve their communication as well as 

teaching skills.     

----------------------0000------------------------ 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  



  
M. Sc. PHYSICS 

Scheme of Semester Examination (2022-2023) 
 

 

Semester I 

 
Paper Number 

Title of the paper  

Mark 
Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Mathematical Physics  80 16 20 04 100 4 
II Classical Mechanics 80 16 20 04 100 4 
III Basic Quantum 

Mechanics   
80 16 20 04 100 4 

IV Electronic Devices 80 16 20 04 100 4 

Lab. Course I  -General 100 2 
Lab. Course II 

Electronics (Electronic Devices) 
100 2 

 TOTAL MARKS 600 20 

 

 
Semester II 

 
 

Paper Number 

Title of the paper  
Mark 

Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Electrodynamics  80 16 20 04 100 4 
II Computational  

Methods and 
Programming  

80 16 20 04 100 4 

III Advance Quantum 
Mechanics  

80 16 20 04 100 4 

IV Digital Electronics  80 16 20 04 100 4 
Lab. Course- I  

Programming in C 
100 2 

Lab. Course - II  
                  Electronics (Digital Electronics) 

100 2 

 TOTAL MARKS 600 20 

 

  



M. Sc. PHYSICS 

Scheme of Semester Examination (JULY to DECEMBER- 2022) 

 
Semester I 

 

Paper Number 

Title of the paper 

Mark 
Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Mathematical Physics  80 16 20 04 100 4 
II Classical Mechanics 80 16 20 04 100 4 
III Basic Quantum 

Mechanics   
80 16 20 04 100 4 

IV Basic Electronics 

Devices 

80 16 20 04 100 4 

Lab. Course I  -General 100 2 
Lab. Course II 

Electronics (Electronic Devices) 
100 2 

 TOTAL MARKS 600 20 

 

 Total Marks Total Credits 

Theory Papers  320 12.8 

Internal Assessment  80 3.2 

Lab Course 200 4.0 

Grand Total  600 20.0 

  



M. Sc. (PHYSICS) 

SEMESTER  - I (JUL. –DEC. 2022)  

PAPER – I   (Code- PHY-101) 
(MATHEMATICAL PHYSICS) 

 
UNIT –I 

 
Vector Spaces and Matrices linear independence Bases; Dimensionality; Inner product; linear 
transformations; Matrices; Inverse; Orthogonal and unitary matrices; Independent elements of a matrix; 
Eigen values and eigenvectors; Diagonalization; Complete orthonormal set of functions.  
 

UNIT – II 
 
Special Functions; Solution by series expansion; Legendre Polynomial Generating function, recursion 

relations; Rodrique formula, orthogonal properties, Associated Legendre polynomials; Recurrence formulae 
and orthogonal properties,  

Laguerre Polynomial Generating function, recursion relations; Rodrique formula, orthogonal 
properties, Associated Lagueree differential equation and polynomial. Bessel’s Differential equations, First 
and Second kind, Recurrence formulae and generating function for Jn (x) , Jacobi series Bessel’s Integrals, 
orthonormality of Bessel’s functions, spherical Bessel’s function : Recurrence  relation and orthogonality. 
 Hermite Differential equation and polynomials, generating function, Recurrence relation, Rodrigue 
formula, orthogonality.  

  
UNIT – III 

 

Function of complex variables, limit ,continuity and differentiability, Analytic function, the necessary and 
sufficient condition for a function to be analytic, Cauchy-Riemann condition, Cauchy integral theorem,  
evaluation of line integral by indefinite integration, Cauchy integral formula, Derivative of an analytic 
function. Singularities of an analytic function, Residues and their evaluation, Cauchy residue theorem, 
contour integration. 
 

UNIT-IV 
 

Integral Transforms, Laplace transform; First and second shifting theorems; Inverse LT by partial 
fractions; LT of derivative and integral of a function. 

 
Fourier series; FS or arbitrary period; Half-wave expansions; Partial sums; Fourier integral and transforms; 
Dirac delta function, three dimension delta function.  
 
Text and Reference Books: 
 
• Mathematical Methods or Physics, by g Arfken 
• Matrices and Tensors for  Physicists, by AW Joshi 
• Advanced Engineering Mathematics, by E Kreyszig 
• Special Functions, by ED Rainville 
• Special Functions, by W W Bell 
• Mathematical Method for Physicists and Engineers. By KF Reilly, M P Hobson and S J Bence  
• Mathematics for Physicists, by Mary L Boas  

  
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         
 
 



M. Sc. (PHYSICS) 
SEMESTER  - I (JUL. –DEC. 2022)   

PAPER – II  (Code- PHY-102) 
(CLASSICAL MECHANICS) 

 
UNIT -I 

 
Conservation Principles, Mechanics of a particle, conservation Principles for system of particles. 

Constrained motion, constraints and degrees of freedom, principle of virtual work, generalised coordinates, 
Generalised Notations (i) Generalised Displacement , velocity , Acceleration, momentum, force and potential , 
limitations of Newton’s laws.  

D’Alembert's Principle, Lagrange's equation from D’Alembert's  principle . Application of Lagrange’s 
equation of motion (i) Linear Harmonic oscillator (ii) Simple pendulum (iii) spherical pendulum (iv) Isotropic 
oscillator (v) Atwood’s Machine, conservation of linear momentum, angular momentum and energy in 
Lagrangian formulation, Lagrange’s equation for nonholonamic system, procedure to eliminate consideration 
of Ignorable coordinates the Routhian function.  

UNIT – II 
 

Variational Principle, calculus of variation, some techniques of calculus of variables , Euler Lagrange 
differential equation. Hamilton variational principle, Deduction of Hamilton’s Principle from D’Alembert's 
principle, Deduction of Newton’s second law of motion from Hamilton’s  Principle, Deduction of Lagrange’s 
equations of motion from Hamilton’s Principle for conservation and for non conservative systems, Non 
conservative forces, Dissipative system, Rayleigh’s Dissipation function , Lagrangian for a charged particle in 
an electromagnetic field.  
 

UNIT – III 
 

Hamiltonian formulation of mechanics: Phase space and the motion of the system, Hamiltonian 
function, Hamilton’s canonical equation of motion. Physical significance of H, Deduction of Canonical equation 
from variational principle, Hamilton’s canonical equations of motion in different coordinate systems, 
Application of Hamilton equation of motion (i) Simple pendulum (ii) compound pendulum (iii) Two 
dimensional Isotropic Harmonic oscillator (iv) Linear Harmonic oscillator (v) Particle in central field of force. 
Hamiltonian for a charged particle in an electromagnetic field . Principle of least action statement and its 
proof.  

UNIT – IV 
 

Canonical or constant transformation, its advantage example of canonical transformation, necessary 
and sufficient condition for a transformation to be canonical , Infinitesional contact transformations, 
Hamilton-Jacobi partial differential equation for Hamilton’s Principle function. Solution of Harmonic oscillator 
problem by Hamilton-Jacobi method. Hamilton- Jacoby theory. Poisson Bracket: Definition and properties. 
Invariance of Poisson-Brackets with respect to canonical transformation , Equations of motion in Poisson 
bracket form Jacoby identity. Infinitesimal contact transformations, interpretation in terms of Poisson 
Brackets. The angular momentum and Poisson Bracket, Lagrange’s Brackets: definition & Properties , 
Relation with Poisson Brackets .  

 
Text and Reference Books: 
• Classical mechanics . H. Goldstein  
• Principle of mechanics – Synge and Griffith  
• Classical mechanics – Gupta Kumar , Sharma  
• Classical mechanics of particles and Rigid body- Kiran C. Gupta  

 
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         

 



M. Sc. (PHYSICS) 
SEMESTER  - I (JUL. –DEC. 2022)  

PAPER – III  (Code- PHY-103) 
(BASIC QUANTUM MECHANICS) 

 
UNIT – I 

 
Hertz experiment for particle nature of radiation, photoelectric effect and its explanation by plank’s 

theory, Compton effect for particle nature of radiation, Davison - Germer experiment for wave nature of 
matter, interference experiment and uncertainty principle, probabilistic interpretation of matter waves, exact 
proof of uncertainty principle, Schrodinger equation physical interpretation of  and probability current 
density, Continuity equation, wave packet, time evolution of 1 D wave packet, group and phase velocities of 
a wave packet, operators and their commutation relation, Ehrenfest theorem, stationary state solution of 
schrodinger equation, boundary and continuity condition, degeneracy, orthogonality of eigen function, parity 
dirac delta function and completeness of eigen function, Gaussion wave packet.   

 
UNIT - II 

 
Some exact solutions for schrodinger equation like: 1D infinite potential well, particle in a 3 D box, 

density of states and application to free electrons in a metal, rectangular potential barrier, periodic potential 
wells and barriers, bracket notation properties and some applications, Hilbert space, and representation of 
states, matrix representation of operators; schrodinger picture, Heisenberg picture, interaction picture, 
unitary transformation U, V, W, linear harmonic oscillator problem using bracket notation, density operators.   

 
UNIT – III 

 
Angular momentum as infinitesimal rotation operator, Commutation relationship, angular momentum 

operator and spherical harmonics, Eigen values and eigen functions of Angular Momentum using bracket 
notation, concept of spin and Stern Gerlach experiment, Pauli’s spin Matrices, Pauli’s wave function and Pauli 
equation, angular momentum matrices for J=1, Addition of Angular Momentum and Clebsch-Gordon 
coefficients, calculation of Clebsch-Gordon coefficients for J1=J2=1/2 

 
UNIT - IV 

 
Central force problem: Solution of Schrodinger equation for spherically symmetric potentials; 

Hydrogen atom, center of mass frame, reduced mass,3D square well potential problem and eigen values and 
eigen function for hydrogen atom,  Time-independent perturbation theory; Non-degenerate cases; First order 
Perturbation with the example of an Oscillator Degenerate cases, Applications of time independent 
perturbation theory such as Stark effect. Zeeman effect without electron spin , First order Stark Effect in 
Hydrogen .  
Text and Reference Books: 
 
• L I Schiff, Quantum Mechanics (McGraw-Hill) 
• S Gasiorowicz, Quantum Physics (Wiley)  
• B Craseman and JD Powell, Quantum Mechanics (Addison Wesley) 
• A P Messiah, Quantum Mechanics 
• J J Sakurai, Modem Quantum Mechanics 
• Mathews and Venkatesan Quantum Mechanics  

 
 

Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         
 



M. Sc. (PHYSICS) 
SEMESTER  - I (JUL. –DEC. 2022)  

PAPER – IV  (Code- PHY-104) 
(Electronic Devices) 

(UNIT – I) 
Transistors : Bipolar Junction transistor (BJT) – basics working principle of NPN and PNP transistor, 
characteristic curve and different modes of transistor, current gain in different modes and relation between 
them.                                                                                                                    
  Junction Field Effect Transistor (FET) – N channel and P channel FET, Working principle, static and dynamic 

characteristic curves, pinched off voltage, Coefficient of FET, and relation between different coefficient.                                                                                                                             

Metal Oxide Field Effect Transistor (MOSFET) – DE MOSFET and E-MOSFET- construction and working 

principle, static and dynamic characteristics.                                                                              

  Uni-junction transistor (UJT) – basics structure, working principle, Voltage – Current characteristics and 

important parameters .  

UNIT – II 

MIS Diode : Introduction , Energy band diagram, accumulation, depletion and inversion condition concept of 

surface space charge, surface potential, surface capacitance,  Ideal MIS curves .      Charged Couple Device 

(CCD) : Basic structure, working principle, charge transfer with clock voltage. IMPATT Diode : Introduction, 

Structure, Principle of operation, Static and Dynamic Characteristics. Microwave devices: Tunnel 

DiodeTransfer Electron Devices: Transfer Electron Effect, Gun Diode, Backward Diode 

UNIT – III 

Other Electronic Devices: Electro-Optic, Magneto-Optic and Acousto-Optic Effects. Materail Properties related 

to get these effect. Important Ferro electric, Liquid Crystal and Ploymeric materials for these devices, 

Piezoelectric, Electrostrictive and magneto strictive Effects, Important materials exhibiting these properties, 

and their applications in sensors and actuator devices. Acoustic Delay lines, piezoelectiric resonators and 

filters.  

UNIT – IV 

Modulation : Definition , Types of Modulation, Mathematical expression of modulation,  Percentage of 

modulation, Amplitude modulation, Generation of Amplitude modulation, Demodulation, Demodulation of 

Amplitude modulated wave, side bands, band width, DSBSC modulation, Generation of DSBSC waves. SSB 

modulation, Generation and Detection of SSB waves,  

Multiplexing: Frequency division multiplexing (FDM)  

Text and Reference Books:  

1. Principles of Electronics – V.K. Mehta , Rohit Mehta (S.Chand & Company Ltd.) 
2. Basic Electronics (Solid state ) – B.L. Theraja ( S. Chand & Company Ltd.)  
3. Electronic Devices and Circuits – Jacob Millman , Christos C. Halkias (Tata McGraw Hill) 
4. Optical Electronics by Ajoy Ghatak and K.Thyagarajan. Cambridge Univ. Press 
5. Introduction to semiconductor devices, M.S. Tyagi, John Wiley & Sons.  
6. Physics of semiconductor Devices – S.M. Sze ( Wiley Eastern Ltd. ) 

Signatures :   
 
HOD : ------------------------------- 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         



M.Sc. (PHYSICS) 
SEMESTER  - I (JUL. –DEC. 2022)   

Lab. Course – I (Code- PHY-105) 
GENERAL  

 
 

Time : 5 Hrs.                                                               Total Marks – 100 
 
 
1.  Experiment           60 
2.  Viva Voce          20 
3.  Sessional          20 
 
List of Practical  
 
 
1.   Determination of Young’s modulus of a metallic rod by using Searle’s optical interference Newton’s ring 

method. 

2.  Determination of wavelength of unknown spectral line of Hg (mercury) light using Hartmann’s  

3.  To study the plank’s constant h. 

       (a) Determination of material constant. 

       (b) Determination of temperature coefficient of current. 

4.  To study the temperature dependence of total radiation and to verify the Stefan’s law. 

5.  To study the variation of refractive index of the material of the prism with wavelength and to verify 

Cauchy’s dispersion formula. 

6.   To study the variation of refractive index with concentration of sugar solution by Abbe’s refractometer 

method.   

7.  To find the ionization potential of mercury using gas filled diode. 

8.  To study the rise and decay of photo current using a thin film photocell. 

9.  To find the thickness of a wire using optical bench. 

10.  To study the characteristic curve of LDR (Light dependent resistor). 

11.  To study the characteristic curve of Opto-coupler. 

 

  

 
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         
  



M.Sc. (PHYSICS) 
SEMESTER  - I (JUL. –DEC. 2022)     

Lab. Course – II (Code- PHY-106) 
(Electronic Devices) 

 
Time : 5 Hrs.                                                               Total Marks – 100 

 
 
1.  Experiment          60 
2.  Viva Voce         20 
3.  Sessional         20 
 
List of Practical  
 
1. To Study of characteristics  of PNP/NPN transistors . 
2. To Study of transistor as amplifier.  
3. To Study of characteristics  of  JFET. 
4. To Study of characteristics  of  MOSFET. 
5. To study the characteristic curve of SCR. 
6. To study the characteristic curve of UJT. 
7. To study the process in Amplitude Modulation and Demodulation.  
8. To study the process in Frequency Modulation and  Demodulation. 
9. To study the process in Pulse Modulation and  Demodulation.  
10. To measure by hybrid parameter i.e. h11, h12, h21, h22 of  a transistor at a difference current  
 values. 
 
  

 
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

  



Scheme of M. Sc. (PHYSICS) 

Semester -  II  ( January to June  2023) 
 
 

Paper Number 

Title of the Paper 
Mark 

Credits 
 

Theory Internal 
Total 

Max. Min. Max. Min. 
I Electrodynamics  80 16 20 04 100 4 
II Computational  

Methods and 
Programming  

80 16 20 04 100 4 

III Advance Quantum 
Mechanics  

80 16 20 04 100 4 

IV Digital Electronics  80 16 20 04 100 4 
Lab. Course- I  

Programming in C 
100 2 

Lab. Course - II  
                  Electronics (Digital Electronics) 

100 2 

 TOTAL MARKS 600 20 
 

 

 
 Total Marks Total Credits 

Theory Papers  320 12.8 

Internal Assessment  80 3.2 

Lab Course 200 4.0 

Grand Total  600 20.0 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 



M.Sc. (PHYSICS) 
SEMESTER  - II (January to June 2023) 

PAPER – I  (Code- PHY-201) 
(ELECTRODYNAMICS ) 

UNIT – I 
Equation of continuity, Maxwell’s equations (SI unit) and its derivation, Integral form of equation, 

Maxwell’s equations in some particular cases: a) In Free space (b) In linear isotropic medium (c) for 
harmonically varying fields, Electromagnetic energy: Poynting Theorem, The wave equation. Plane 
electromagnetic waves in free space. Plane electromagnetic waves in a non-conducting isotropic medium (i.e. 
Isotropic dielectrics) . Plane electromagnetic waves in Anisotropic Non-conducting medium (Anisotropic 
dielectric ) , Plane electromagnetic waves in conducting medium 1) skin depth 2) Poynting vector. A simple 
model for dynamic conductivity. Propagation of electromagnetic waves in ionized gases.  
 

UNIT – II 
Boundary conditions at the interface of two media, Reflection and Refraction of electromagnetic 

waves at the interface of Non-conducting media,. Fresnel’s equations :case- 1 E-vector is perpendicular to 
the plane of incidence,case-2 E-vector is parallel to the plane of incidence, experimental verification of 
Fresnel’s equations.  

Reflection and transmission coefficients at the interface between two non conducting media, 
Brewster’s law and degree of polarisation , Total internal reflection , Group velocity , Propagation of 
Electromagnetic waves between parallel conducting planes. Wave guides: TM modes and TE modes, 
Rectangular wave guides.  
 

UNIT – III 
Postulates of Einstein’s special theory of relativity, Galliean transformations. Lorentz’s 

transformations and it’s consequences: Length Contraction, Time Dilation, Velocity addition, Variation in 
mass.  Transformation of differential operator, Invariance of D’Alembertian operator, Invariance of charge, 
Transformation of charge density, Electric field measured in different frames of reference, Minkowski space, 
concept of four vector, Lorentz transformation of space and time in four vector form, Transformation for 
charge and current density: Equation of continuity in covariant form, special case, Invariance of charge.      
Transformation of electromagnetic potential A and  . Lorentz condition in covariant form, Covariance or 
invariance of Maxwell field equation in terms of four vectors.  
 

UNIT – IV 
Electromagnetic vector and scalar potential , Lorentz Gauge, Lienard Wiechart potentials, the 

electromagnetic field of a uniformly moving point charge, Radiation from an accelerated charge at low 
velocity – Larmer’s formula , Relativistic generalization of Larmer’s formula, Angular distribution of radiation 
emitted by an accelerated charge, Radiation damping, The Abraham Lorentz formula, Cherenkov radiation, 
Radiation due to an oscillating electric dipole, electric quadra pole radiation, Radiation due to small current 
element, Radiation from linear antenna, Half wave antenna, Antenna array: Work, Radiation, Pattern. 
 
Text and Reference Books: 
 
1. Classical electrodynamics by –J.D. Jackson 
2. Electromagnetic theory and electrodynamics by Satyaprakash. 
3. Classical theory of fields – by Landau L.D. and lifshitz 
4. Electrodynamics of continuous media- Landau L.D. and lifshitz 
5. Electromagnetic theory – Chopra and Agrawal .   
 
 

 
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         



M.Sc. (PHYSICS) 
SEMESTER  - II (January to June 2023) 

 

PAPER – II (Code- PHY-202) 
(COMPUTATIONAL  METHODS AND PROGRAMMING) 

 
UNIT - I 

 
Problem analysis and solving scheme. Computational procedure, programming outline, flow chart. Branching 
and looping writing. 
Character set, constants, (numeric string) variables( numeric string) rules for arithmetic expressions and 
hierarchy of operators, rational expressions, logical expressions, and operators, library functions. Identifiers, 
qualifiers, define statements, value Initialized variables, operators, and expressions. Operator precedence 
and associativity. 

Scanf with specifier, search set arrangements and suppression Character, format specifier for scanf. 

UNIT - II 
 
Control structure, If statement, if else statement, multiway decision, compound statement. 
Loops: for loop, while loop, do while loop, break statement , compound statement continue statement , go 
to statement  
Function: function main , function accepting more than one parameter, user defined and library function 
concept associatively with functions, function parameter, return value, recursion comparison. 

Arrays , strings, multidimensional array, array of strings function in string 
 

UNIT - III 
(Without Programming) 

Solution of algebraic and transcendental equations – Basic properties of equation, transformation of equation 
and rate of convergence. Methods –Bisection Method, Regula falsi method, Secant method, iteration method, 
Newton Raphson method, Muller’s method. 
Solution of simultaneous linear equations Gaussian elimination pivoting, iterative method matrix inversion 
method, cramer’s rule, Gauss-Jordan method. 
Eigen values and Eigen vectors of matrices. Power and Jacobi method , curve fitting polynomial least squares  

UNIT - IV 
(Without Programming) 

Finite deference interpolation with equally spaced and unequally spaced points, Numerical differentiation and 
Integration, Newton cote’s quadrature formula–trapezoidal rule, simpson1/3 rule,simspson3/8 rule, Boole’s 
rule, Weddle’s rule. 

 
Numerical solution of ordinary differential equation . Euler and Runga Kutta methods. Predictor corrector 
method  

 
Text and Reference Books: 

 
1. Sastry: Introductory methods of numerical analysis 
2. Vetterming, Teukolsky press and Flannery : Numerical Recipes 
3. Let Us C : Yashwant Kanitkar 
4. Programming in C : E. Balaguruswami. 
5. Numerical Methods : P.Kandasamy  
  
Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 

 
 Student Members:           1----------------------------2---------------------3---------------------------
         



M.Sc. (PHYSICS) 
SEMESTER  - II (January to June 2023) 

PAPER – III  (Code- PHY-203) 
(ADVANCED QUANTUM MECHANICS) 

 
UNIT – I 

 
Variational method, Ground state energy of H atom, Ground state energy of He atom, Ground state 

energy of 1D harmonic oscillator.  WKB method, Classically accessible & inaccessible region ,Turning points, 
condition of validity of semi classical approximation, connection formula to join two WKB solutions at turning 
points,  Sommerfield quantization condition, Energy levels of potential well,  quantization rule, Probability of 
penetration through potential barrier, tunneling through potential barrier, Theory of decay. 

 
UNIT – II 

 
Time dependent perturbation theory:-Basic Concept, Transition probability, harmonic perturbation, constant 
perturbation, Fermi’s Golden rule, adiabatic approximation ,sudden approximation, Semi classical theory of 
radiation:-The interaction of radiation with atomic system, Applications of time dependent perturbation 
theory, Transition probability for  absorption and induced emission, Electric dipole transition, transition 
Probability, Einstein's A & B coefficients, selection rule, forbidden transition 
 

UNIT  - III 
 
 

      Scattering, scattering amplitude scattering cross section, Laboratory & centre of mass frame, Techniques 
for calculating the scattering amplitude, Born approximation, Integral form of Schrodinger equation, First 
Born approximation, Born approximation for  spherically symmetric potential, condition for validity of Born 
approximation, Applications of Born approximation:- screened coulomb potential, square well potential, 
Partial wave analysis:-Formalism & strategy, Optical theorem, phase shift, Applications of partial wave 
analysis, scattering by Perfectly rigid sphere and square well potential. 
 

UNIT – IV 
 

Identical particles : Physical meaning of identity, Symmetric & Anti symmetric wave function, 
Construction from unsymmetrized function, the Exclusion principle, spin angular momentum. 

Relativistic quantum mechanics:- Klein Gorden equation for free particle and for particle in 
electromagnetic field, continuity equation, Dirac equation for free particle, and  matrices, charge and 
current densities, free particle solution, existence of spin and magnetic moment, theory of positron. 

 
Text and Reference Books: 
 
• Davidov: Quantum Mechanics. 
• L.I. Schiff : Quantum Mechanics. 
• Powell and Craseman : Quantum Mechanics. 
• Ghatak and Loknathan : Quantum Mechanics. 
  

 
 

Signatures :   
 
HOD : ------------------------------- 
 
 
External subject Experts:   1- ----------------------2--------------------------3------------------------ 
 
 
 Departmental Members : 1----------------2-------------3-------------4-------------5----------------- 

 

           6--------------7----------------8------------------9-------------------------- 
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M.Sc. (PHYSICS) 



SEMESTER  - II (January to June 2023) 
PAPER – IV  (Code- PHY-204) 

 (Digital Electronics )  
UNIT - I 

Number system : Decimal, Binary, Octal and Hexadecimal Number System with mutual conversion, BCD  

addition and subtraction, 1’s and 2’s compliments, multiplication & division BCD code (8421), Excess –3 

code, gray code, binary to gray code and gray code to binary code conversion. 

 Logic gates: Positive and negative logic , Basic gates, Universal building block. Basic laws of Boolean 

Algebra, De-Morgan’s Theorem, two, three and four variable  K-Map, mapping and minimization of SOP and 

POS expressions,  pairs, quads, octet, overlapping, Rolling, concepts of Don’t care condition.   

UNIT – II 

Ex-OR gate, Ex-NOR gate circuitry, Half adder, Full adder, binary parallel adder, Serial adder, Half 
Subtractor, Full Subtractor,  1’s complements Subtractor circuit and 2’s complements Subtractor circuit.                                                                                                                                    
Digital logic  Families : Introduction, Basic concepts of RTL, DTL, TTL, ECL and CMOS logic.        Decoder : 2 
line to  4 line decoder, 1 of 16 decoder, BCD to decimal decoder, BCD to seven segment decoder, Encoder : 
decimal to BCD encoder.                                                                           
Multiplexer : 2-input, 4-input, 16 input Multiplexer, DeMultiplexer : 1 line to 2 line , 1 line to 4 line and 1 line 
to 16 line DeMultiplexer. 

UNIT – III 

Flip-flop and timing diagram, RS flip-flop using NOR gate, RS flip-flop using NAND gate, Clocked RS flip-flop, 
D- latch flip-flop, Preset and Clear, JK flip-flop,  Positive and negative edge triggered flop-flops., JK Master 
Slave flip-flop. 
Counters : Binary ripple counter , up  counter , down counter, decade counter and Ring counter and  time 
diagram  
Registers : Parallel and shift Register, Scaling, PIPO, SIPO, PISO, SOSI Bi-directional shift Register,  
Application of shift register. 

UNIT – IV 

Digital to analog converter and Analog to Digital converters : D/A converters using binary weighted resistor 
network and R-2R ladder Network; Counter type A/D converter, Successive approximation A/D converter and 
dual slope converters , applications of DACs and ADCs.  
Intergraded Circuit : Introduction, Technology, Advantages and disadvantages, Basic technology of 

monolithic IC, Basic processes used in monolithic technology, Fabrication of components on monolithic IC, IC 

packing,  symbol and scale of Integration.  

Text and Reference Books : 

1. Digital Principles and applications – Malvino and Leach, Tata McGraw Hills, New Delhi, 1991. 
2. Digital and Analogue Technique- Navneet Gokhale and Kale, Kitab Mahal 
3. Hand Book of Electronics – Gupta and Kumar, Pragati Prakashan, Meerut, 2008 
4. Digital integrated Electronics _ Taub and Schilling, McGraw International Edition, 1977 
5. Fundamentals of Digital Circuits – A.Anand Kumar, Prentice Hall of India, N.Delhi. 2007. 
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M.Sc. (PHYSICS) 
SEMESTER  - II (January to June 2023) 

 

Lab. Course – I  (Code- PHY-205) 
 Programming in C   

 
Time : 5 Hrs.                                                                                         Total Marks – 100 
           
 
 
1.  Experiment          60 
2.  Viva Voce         20 
3.  Sessional         20 
 
List of Practical  
 

1. Write a program for using bisection method. 
2. Write a program for using Regula -falsi method. 

3. Write a program for using Newton -Raphson method. 

4. Write a program for multiplication of two matrices. 

5. Write a program for using Gauss- Elimination method. 

6. Write a program for using Gauss- Jordon method. 

7. Write a program for using Gauss- Seidal iteration method. 

8. Write a program for using Newton -forward interpolation formula. 

9. Write a program for using Lagrange’s - interpolation formula. 

10. Write a program for using Trapezoidal rule. 

11. Write a program for using Simpson rule. 

12. Write a program for using Runge-Kutta method.  

13. Write a program for using Muller’s  method 

14. Write a program for using method of Least Squares 

15. Write a program for using  Euler’s  method 
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M.Sc. (PHYSICS) 
SEMESTER  - II (January to June 2023) 

Lab. Course- II  (Code- PHY-206) 
(Digital Electronics) 

 
Time : 5 Hrs.                                                              Total Marks – 100 

 
 
1.  Experiment           60 
2.  Viva Voce          20 
3.  Sessional          20 
 
List of Practical : 
 

1. Study of RS, D Filp-flop. 

2. Study of JK Flip –flop. 

3. Study of Half Adder and Full Adder.   

4. Study of Half subtractor  and Full subtractor. 

5. Study of  Decimal to BCD encoder using IC 74147. 

6. Study of BCD to 7 segment decoder using IC 7447. 

7. Study of BCD to Decimal  decoder using IC 7442. 

8. Study of Binary to Gray code converter using EX-OR gate. 

9. Study of 16:1 multiplexer using ICs 74150 and 74154 and analyse. 

10. Study of 1:16 demultiplexer using ICs 74150 and 74154 and analyse. 

 

 
(Photonics & Op Amp) 

 
 
1. To study the characteristic of LED.  
2. To study the characteristic of LDR. 
3. To study of operational amplifier as Integrator. 
4. To study of operational amplifier as Differentiator  
5. To study the op-amp. as scalar 
6. To study of operational amplifier as  voltage follower 
7. To study op-amp as a differential amplifier. 
8. To study the characteristic of Photo transistor.  
9. To study the characteristic of Opto coupler. 
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DEPARTMENT OF PHYSICS 
 

SYLLABUS AND MARKING SCHEME 
 

M. Sc. 
(IIIrd  and IVth Semester System) 

2023-2024 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 

M. Sc. PHYSICS 

Scheme of Semester Examination (2023-2024) 
 

Semester III 

 
Paper Number 

Tital of the Paper  
Marks 

Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Nuclear and Particle 
Physics 

80 16 20 04 100 4 

II Statistical Mechanics 80 16 20 04 100 4 
III 

Special Paper I 
 

Condensed Matter 

Physics -I 

80 16 20 04 100 4 

IV 
Special Paper II 

 

Electronics 
(Photonics & Op 
Amp) 

80 16 20 04 100 4 

 Lab. Course – I  
Condensed Matter 
Physics and Materials 
Modeling 

    100 2 

TOTAL MARKS 500 18 

Internal marks i.e.   Unit test (Each Paper) 20  

 

 
  



 
                                                M. Sc. PHYSICS 

Scheme of Semester Examination (2023-2024) 

 
Semester IV 

  

  

Paper Number 

Title of the Paper 
Marks 

Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Atomic and Molecular 
Physics 

80 16 20 04 100 4 

II 

Elective Paper 
 

1- Physics of 

Nanomaterials 
 

80 16 20 04 100 4 

2- Laser Physics and 
Applications 

80 16 20 04 100 4 

III 
Special Paper III  

 

Condensed Matter  
Physics - II  

80 16 20 04 100 4 

IV 
Special Paper –IV 

 
 Electronics 
(Microprocessor and 
Communication)   

 

80 16 20 04 100 4 

 Lab. Course  

Electronics  
(Microprocessor and 
Communication)  

    100 2 

 Project     200 4 

 TOTAL MARKS 700 22 
 Internal marks i.e.   Seminar (Each Paper) 20  

 GRAND TOTAL  
[SEMESTER I (600) + SEMESTER II (600) + SEMESTER III (500) + 

SEMESTER IV (700)] 

2400 



 

M. Sc. PHYSICS 
Scheme of Semester Examination (2023-2024) 

 

Semester III 

 
Paper Number 

Title of the Paper 
Marks 

Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Nuclear and Particle 
Physics 

80 16 20 04 100 4 

II Statistical Mechanics 80 16 20 04 100 4 
III 

Special Paper I 
 

Condensed Matter 
Physics -I 

80 16 20 04 100 4 

IV 
Special Paper II 

 

Electronics 
(Photonic Devices & 
Op Amp) 

80 16 20 04 100 4 

 Lab. Course - I 
Condensed Matter 
Physics and Materials 
Modeling 
 

    100 2 

TOTAL MARKS 500 18 

Internal marks i.e.   Unit test (Each Paper) 20  

 
 

 Total Marks Total Credits 

Theory Papers  320 12.8 

Internal Assessment  80 3.2 

Lab Course 100 2.0 

Grand Total  500 18.0 

 
 
  



M. SC. (PHYSICS) 
SEMESTER  - III (JUL. – DEC. 2023) 

 

PAPER – I  (Code- PHY-301) 
(NUCLEAR & PARTICLE PHYSICS)  

 
UNIT – I 

Nuclear Decay : 
 decay: Introduction, determination of q/M for   particles (Rutherford and Royd’s experiment), Range 

of   particle, energy of  particle, energy velocity-energy-life time relation, alpha particle spectra, some decay 
schemes, Gamow’s theory of  particle, its advantanges in theory of alpha decay, Geiger Nuttal law, properties 
of  particle. 

  
 decay : Introduction, general theory of  decay (Flat type spectrometers, Lanse type spectrometer), The 
neutrino hypothesis and its indirect method, Fermi theory of  decay (Coulomb correction, screening by atomic 
electron, kurie plot, mass of neutrino, Life time of  decay) classification of  transitions (selection rules), parity 
violation of  decay, decay schemes of some important nuclides. 
 

UNIT – II 
Nuclear Reactions and Energy: 
  
Introduction, types, Conservation laws, kinematics and general solution of the Q equation, binding energy, 
nuclear transformations ( by  particles, protons, neutrons, deuterons, particle of mass three, radiation, 
heavy ions with examples), nuclear cross section (partial wave analysis of reaction cross section)  
Compound Nucleus :  Mechanics (formation and breakup), Energy level of nuclei and level width, De-
excitation, compound nucleus cross-section (Briet Wigner dispersion formula) 
Nuclear fission and fusion : Introduction, Neutrons released in fission process; cross sections, nuclear 
chain reactions, nuclear reactor, four factor formula, critical size of reactor, , fusion, thermonuclear energy, 
prospect of  controlled fusion energy. 
 

UNIT – III 
 
Counters: Types of  counter, Gas filled counter, Solid State counter, scintillation counter with their principle, 
working method, applications and advantages & disadvantages. Neutron detection :- introduction, different 
types, principle, experimental detail with applications. 
Accelerators : Types of accelerator, Cyclotron, linear accelerators, betatron, electron synchrotron, proton 
synchrotron with their principle, working method and applications.   

 
UNIT -  IV 

 
Elementary Particles : 
Classification of elementary particles, basic particle interactions, conservation laws, invariance under parity, 
CP, time, CPT, Electron and positron, proton and antiproton, neutrino and antineutrino, mesons and 
hyperons: (their masses, decay modes and reactions) elementary particle symmetry : unitary and eightfold 
way symmetries. Quark theory : experimental evidence, masses, numbers, mesons and baryons.  
Text and Reference Books: 
 
Nuclear Physics ,Ray and Nigam (Wiley Eastern ltd) 
Nuclear Physics, I Kaplan (Narosa) 
Introduction to nuclear Physics, H.A. Enge (Addison Wesley) 
Concepts of  Nuclear Physics, B.L.Cohen (TMGH)  
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M. SC. (PHYSICS) 
SEMESTER  - III (JUL. – DEC. 2023) 

PAPER – II   (Code- PHY-302) 
(STATISTICAL MECHANICS) 

 

UNIT - I 
 

Foundation of statistical mechanics – Specification of the state of a system statistical ensemble, contact 
between statistical and thermo dynamical quantities, Micro canonical ensemble, perfect gas in micro canonical 
ensemble, partition function and its correlation with thermodynamic quantities nature of probability function 
partition function for canonical ensemble thermodynamic functions for canonical ensemble. Perfect mono 
atomic gas in canonical ensemble, Grand canonical ensemble: Partition function and thermo dynamic function 
for grand canonical ensemble, Perfect gas in grand canonical ensemble. 

 
UNIT - II 

 

Classical ideal gas entropy of mixing, Gibbs’s paradox, Phase space Liouvelle’s theorem, Maxwellian distribution 
from canonical distribution, Transition from classical statistical mechanics to quantum statistical mechanics, 
indistinguishability and quantum statistics .   
The density matrix, condition for statistical equilibrium, B.E., F.D. & M.B. statistics evaluation of constant α and 
β , Result of three statistics, Properties of ideal Bose gas, gas degeneracy, B.E. condensation, ideal fermi dirac 
gas – energy & pressure of gas & light and strong degeneracy. 

 
 

UNIT - III 
 

 Theory of imperfect gases – Virial equation of state Virial coefficients, cluster expansion for a classical gas. The 
Ising model in one dimension, exact solution of Ising model in one dimensions Phase transition, Phase 
transition of first and second kind, Landau’s Phenomenological theory of phase transition. 

 
 

UNIT - IV 
 

 Fluctuations – Thermo dynamic fluctuations spatial correlation in a fluid, The Langevin’s theory of the 
Brownian motion, Einstein Relation and Expression for mobility(Nernst relation) Fokker – Planck equation, 
Fluctuation dissipation theorem. 

 
Text and Reference Books: 

 
1.Statistical & Thermal Physics, by F. Reif 
2.Statistical Mechanics, by K. Huang 
3.Statistical Mechanics, by R.K. Pathria 
4.Statistical Mechanics, by R. Kubo 
5. Statistical Physics, Landau and Lifshitz 
6. Statistical Physics, R. K. Patharia 
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M. SC. (PHYSICS) 
SEMESTER  - III (JUL. – DEC. 2023) 

 

PAPER – III   (Code- PHY-303) 
Special Paper –I  

(CONDENSED MATTER PHYSICS – I) 
 

UNIT - I 
 

Crystalline and amorphous solids:-Unit cells and direct lattice. Bravais Lattice Types of lattice:-Two 

and three dimensional Bravais lattices, Fundamental elements of symmetry(Translation, Rotation, Reflection 

,Inversion), Symmetry groups(Point Groups, space Groups) concept of point group and space groups, crystal 

planes and Miller indices, simple crystal structure : closed packed structures (Hexagonal closed packed 

Structure, Face centered  cubic Structure), Loose packed Structures: (Body Centered Cubic Structure, Simple 

cubic Structure) , X-Ray Diffraction(Laue’s Equation, Bragg’s law), Interaction of X rays, electrons and 

neutrons with matter, Electron Elastic scattering from an perfect lattice, Reciprocal latticeVectors, Reciprocal 

lattice vectors to SC lattice, Reciprocal lattice to BCC lattice, Reciprocal lattice vectors to FCC Lattice, 

Properties of Reciprocal lattice Ewald’s construction, Brillouin Zones :- Brillouin Zone for Simple cubic lattice, 

Brillouin Zone for Body centered cubic lattice, Brillouin Zone for Face Centered Cubic Lattice 

 

UNIT - II 

Defects or imperfections in crystals and their classification Defects : Introduction, Classification of Defects 

,Point defects, Line Defect, Plane Defect, Schottky and Frenkel defects, vacancies, interstitial 

Colour center & their production:- Introduction, classification of Colour centre, Formation of F-centre, in ionic 

crystals, their types and production, Deformation (Plastic Deformation-Slip & Yield, Shear strength of Single 

Crystal, line defects or Dislocations:-Introduction to Disslocation, Edge and Screw dislocations, Burger 

Vectors, the role of dislocations in Plastic deformation and crystal growth. 

 

UNIT - III 

Electron’s in a periodic lattice, The Periodic  potential ,Block theorem, First Proof of Bloch theorem The Born 

Von Karman boundary condition, second Proof of Bloch theorem, General remarks of Bloch theorem, Kroning-

Panny model, Band theory, Origin of the energy Gap, magnitude of energy Gap, Band gap, holes , Width of 

bands, Constant energy curve & surfaces, Classification of solids, Distinction between metal semiconductors 

& insulators, effective mass, equation of motion, velocity of electron, E-K curve, k-space, negative effective 

mass & holes, physical interpretation of effective mass , effective mass in semiconductors, Tight bonding:-

general formulation remarks on calculating the band Structure, cellular and pseudo potential methods, Fermi 

surface and its construction, de Haas von Alfen effect, cyclotron resonance, magnetoresistance , quantum 

Hall Effect, Hall coefficient , hall resistance, Bloch Wave. 

UNIT - IV 

 

Magnetism, Ferromagnetism, Weiss theory of ferromagnetism, curie’s temperature, Paramagnetic 

region nature & Origin of weiss molecular field, Exchange interaction, Heisenberg model and molecular field 

theory, Curie-Weiss law for susceptibility, concept of Domains & hysteresis ,Domains, Bloch wall energy 

origin of domains single domain particle, magnetic bubble domain, Ferri  order, curie temperature & 

suscesptebility of ferrimagnets from garnets, Antiferromagnetic order, Antiferromagnetic magnons, 



Antiferromagnetic resonance,  Doman’s and Block wall energy.  Quantization of Spin waves, Neudron 

magnetic scattering magnoins , susceptibility below Neel temperature. 

Text and Reference Books: 

Kittel: solid state physics 
Azroff: Introduction to solids 
Varma and Shrivastava: Crystallography for solid state Physics 
Singhal: solid state physics 
Ziman: Principal of theory of solids 
Ascrroff and mermin: solid state physics 
Madelung : Introduction to solid state theory 
Huong: Theoretical solid state physics 
Omar: Elementary solid state physics 
Kittel : Quantum theory of solids 
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M. SC. (PHYSICS) 
SEMESTER  - III (JUL. – DEC. 2023) 

PAPER – IV   (Code- PHY-304) 
Special Paper II 
(ELECTRONICS) 

(Photonics & Op Amp) 

UNIT – I 

Radiative and non-radiative transistors , Optical Absorption, bulk and thin film, photoconductive 
devices (LDR) , Emission spectra , Luminescent efficiency , method of excitation. Light emitting diode (LED) : 
high frequency limit, effect of surface and indirect combination current , operation of LED, Visible LEDs and 
Infrared LEDs. Diode Laser (Condition for population inversion in active region, light confinement factor , 
optical gun and threshold current for lasing, Fabry-Perrot Cavity Length for losing and the separation.  

UNIT – II 
Photo detectors: Photoconductor, equivalent circuit of photoconductor. Phototransistor. Bipolar 

phototransistor, photo – Darlington transistor, V-I characteristic of bilateral hetero structure phototransistor, 
Solar cells, Solar radiation, solar spectrum, ideal conversion efficiency, Energy band diagram of solar cell, IV 
characteristics of solar cell, PN junction solar cells, Hetero junction, Interface thin film solar cells. 

UNIT – III 
Basic Op-amp. Differential amplifier – circuit configurations, dual input, balanced output, differential 

amplifier –DC analysis, Ac analysis, inverting and non-inverting inputs, CMRR, Constant current bias level 
transistor. 

Block diagram of a typical Op-amp. Analysis, open loop configuration, inverting and non-inverting 
amplifier, Op-amp. With negative feedback, Voltage series feed back, effect of feed back on closed loop gain 
input persistence output , resistance bandwidth and output offset voltage , voltage follower.  

Practical Op-amp. Input offset voltage, Input offset current, total output offset voltage, CMRR 
frequency response 

UNIT – IV 
DC and AC amplifier - summing scaling and averaging amplifiers instrumentation amplifier, integrator 

and differentiator 
Oscillators - principles, oscillator types, frequency stability response, The phase shift oscillator. Wein bridge 
oscillator, LC tunable oscillators –  
Multivibrators - Monostable and Astable , Comparators, square wave and triangle wave generators. 
 
Text and Reference Books :  
1. Semiconductor Devices – Physics and Technology – S.M. Sze, Wiley, 1985 
2. Introduction to Semiconductor Devices – M.S.Tyagi, John Wiley & sons  
3. Electronic Devices and circuit theory – Robert Baylested and louis Nashdsky, PHI, New Delhi, 1991  
4. Electronic Fundamentals and applications – John D. Ryder  PHI, New Delhi, 1987. 
5. Operational Amplifier and their applications – Subir Kumar Sarkar, S.Chand & Sons, New Delhi1999. 
6. Op-amps & linear integrated  circuits- Ramakanth A. Gayakward, PHI, 2 Ed. 1991 
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M. SC. (PHYSICS) 

SEMESTER  - III (JUL. – DEC. 2023) 

 

Lab. Course-I  (Code- PHY-305) 
Condensed Matter Physics and Materials Modeling 

 
Time : 5 Hrs.                                                                                   Total Marks – 100 

 
 
1.  Experiment           60 
2.  Viva Voce          20 
3.  Sessional          20 
 
List of Practical : Condensed Matter Physics  
 
 

• To study the variation of thermo e.m.f. with temperature for the copper iron thermocouple. 
 

• To determine the wavelength of laser with the help of grating. 
 

• To determine the temperature coefficient of resistance of platinum wire with the help of Wheatstone 
bridge. 

 
• To determine the specific resistance and the energy band gap of a semiconductor. 

 
• Dispersion relation of the monatomic and diatomic (lattice dynamics). 

 
• To determine the braise lattice and point group. 

 
• To study the characteristics of JFET. 

 
• To study the characteristics of MOSFET. 

 
• Characteristics of solar cell :-                        

1. to find efficiency of solar cell inverter.        
2. I-V characteristic .                                         
3. to find intensity in different directions. 

 
• Characteristics of solar mobile charger: -   

1. Efficiency of solar mobile charger.                 
2.  I-V characteristics 

  



 
 

List of Practical : Materials Modeling 
 
1.  To creat input file for H2O molecule using Jmol and/or avogadro and  run to find optimum energy of the 

system.[Students can also take pseudopotential files and H2O.fdf from 
https://departments.icmab.es/leem/siesta/  and test directory of siesta program] 

 
2.  To compile eig2dos, gnubands, pdosxml, rho2xsf using fortran compilers and run sample files to verify 

the compiled utilities. 
 
3.  To optimize basis sets and correlations functions using test example of H2O molecule. 
 
4.  To optimize the structure of CH4 using mesh-cutoff, kpints and lattice-optimization routes.  
 
5.  To study DOS PDOS and energy bands of CH4. 
 
6.   To optimize the structure and  study the charge density using eig2dos of graphene nanoribons. 
 
7.   To analysis the band structure of MgO and calculate direct indirect band gaps at various symmetry 

points. 
 
8 .  To study the magnetic properties of Fe2O3 using spin-polarized technique. 
 
9.   To study the optical properties of  crystal strutured CdS. 
 
10.  To study the different charge populations implemented in siesta and study the bond strength using 
 COOP/COHP  tools for Benzen ring.  
 
11.  To study the mechanical properties of B2O3. 
 
12.  To study the electronic tranport properties of Benzen using graphene electrodes in Transiesta.  
 
 [A separate mannual should be prepared with the help of siesta mannual and test files.] 
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Scheme of M. Sc. (PHYSICS) 

Semester -  IV  ( JAN. – JUN. 2024) 

 
Paper Number 

Name of Paper 
Mark 

Credits 

 
Theory Internal 

Total 
Max. Min. Max. Min. 

I Atomic and Molecular 
Physics 

80 16 20 04 100 4 

II 
Elective Paper 

 

3- Physics of 
Nanomaterials 

 

80 16 20 04 100 4 

4- Laser Physics and 
Applications 

80 16 20 04 100 4 

III 
Special Paper III  

 

Condensed Matter  
Physics - II  

80 16 20 04 100 4 

IV 
Special Paper –IV 

 
 Electronics 
(Microprocessor and 
Communication)   

 

80 16 20 04 100 4 

 Lab. Course –  
Electronics  
(Microprocessor, Micro 
Computer, Digital and Fiber 
Communication)   

 

    100 2 

 Project     200 4 

 TOTAL MARKS 700 22 
 Internal marks i.e.   Seminar (Each Paper) 20  

 GRAND TOTAL  
[SEMESTER I (600) + SEMESTER II (600) + SEMESTER III (500) + 

SEMESTER IV (700)] 

2400 

 

 
 Total Marks Total Credits 

Theory Papers  320 12.8 

Internal Assessment  80 3.2 

Lab Course 100 2.0 

Project  200 4.0 

Grand Total  700 22.0 

 

 
 

  



M. Sc. (PHYSICS) 
SEMESTER  - IV  (JAN. – JUN. 2024) 

PAPER – I   (Code- PHY-401) 
(ATOMIC AND MOLECULAR PHYSICS) 

     
UNIT – I 

 
Bohr theory of spectra of hydrogen and hydrogen like atoms, reduced mass of electron, variation of Rydberg 
constant. Sommerfeld’s elliptical orbit. Space quantization, Larmor’s theorem Pauli’s vector atom model, four 
quantum numbers. 
Spectra of alkali atoms, The effective quantum number and quantum defect, Fine structure in alkali spectra, 
selection and intensity rules for doublet, The spinning electron and vector model ,selection and intensity rules 
Spectral terms arising from l-s coupling, spin orbit interaction, screening constants for alkali spectra  
Atom model for two valence electrons, equivalent and non-equivalent electrons, Spectra of Alkaline earth 
atoms, singlet-triplet series, LS and JJ coupling, interaction energy, selection and intensity rules. 
 

UNIT – II 
 

The magnetic movement of the atom, Effect of magnetic field on energy levels (mono valent atoms) 
Gyromagnetic ratio for orbital and spin motion, vector model, Lande’s g-factor, normal and anamolous 
Zeeman effect, Paschen Back effect. Stark effect Hyperfine structure (Qualitative) Line broadening 
mechanism. Electron spin resonance, Nuclear magnetic resonance. 
 

UNIT – III 
 

Introduction to the theoretical treatment of molecular system Types of molecules-Diatomic linear symmetric 
top, asymmetric top and spherical top molecules, energy levels and spectra.  Rotational energy and spectra 
of diatomic molecules as rigid rotor and non rigid rotor, inter nuclear distance and isotope effect. 
Vibrational energy levels and spectra of diatomic molecules as harmonic oscillator - Anharmonicity of 
molecular vibrations, energy levels and spectrum, Morse potential energy curve, isotope effects and force 
constants 
 

UNIT – IV 
 

Molecule as vibrating rotor- rotator vibrational spectrum of diatomic molecules-PQR branches, Rotational 
spectra, the vibrations of polyatomic molecules, Electronic spectra of diatomic molecules- Born Oppenheimer 
approximation-vibrational coarse structure of electronic bands-progression and sequences-Intensity of 
electronic bands-Franck Condon principle-Rotational fine structure of electronic bands. 
  

Text and Reference Books 

1. H.E. White                  Introduction to atomic physics 

2. Barrow                       Introduction to molecular physics 

3. G.Herz berg                Molecular spectra and molecular structure 

4. H.Kuhn                       Atomic spectra 

5. Walker and straugh     Spectroscopy Vol  I,II,III.  
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M. Sc. (PHYSICS) 
SEMESTER  - IV  (JAN. – JUN. 2024) 

PAPER – II (Elective)   (Code- PHY-402 A) 
(PHYSICS OF NANOMATERIALS AND DEVICES) 

 

UNIT I  

(PHYSICAL AND CHEMICAL PROPERTIES) 

 

Introduction: Emergence of Nanotechnology, Challenges in Nanotechnology, Nano Hazards; Societal and 

Ethical Implications; Physical Properties of Nanomaterials: Melting points and lattice constants, 

Mechanical properties, Optical properties, Surface plasmon resonance, Quantum size effects. Electrical and 

Magnetic Properties: Surface scattering, Change of electronic structure, Quantum transport, Effect of 

microstructure. Ferroelectrics and dielectrics, Superparamagnetism.; Chemical Properties : Surface Energy,  

Chemical Potential as a Function of Surface Curvature, Electrostatic Stabilization,  Surface charge density, 

Electric potential at the proximity of solid surface, Van der Waals attraction potential,  Interactions between 

two particles: DLVO theory. 

 

UNIT II  

(NANO FABRICATION TECHNIQUES) 

 

 Bottom-Up and Top-Down Approaches; Lithography:  Photolithography,  Electron beam lithography,  X-ray 

lithography,  Focused ion beam (FIB) lithography ; Nanomanipulation and Nanolithography: Scanning 

tunneling microscopy (STM) ,  Atomic force microscopy (AFM) , Soft Lithography: Microcontact printing, 

Dip-pen nanolithography; Self Assembly of NanoMaterials,  

Semiconductor quantum dots synthesis, electronic structure  and characterization,  

Synthesis of  1-D nanowires VLS ( Vapour- Liquid –Solid)growth, and  SLS (Solid – Liquid – Solid) growth.; 

Thin Films ( 2-D ) growth by Chemical Vapor Deposition ( CVD) , Atomic Layer Deposition (ALD), Langmuir-

Blodgett Films,  Sol-Gel Films. 

 

UNIT III  

( MATERIALS AND CHARACTERIZATION) 

 

Structural Characterization: X-ray diffraction (XRD),  Scanning electron microscopy (SEM), Transmission 

electron microscopy (TEM), Scanning probe microscopy (SPM),   

 Chemical Characterization:  Optical spectroscopy, Electron spectroscopy,  Ionic spectrometry 

Special Nanomaterials: Carbon fullerenes, Fullerene-derived crystals, Carbon nanotubes, Ordered and 

random mesoporous structures, Crystalline Microporous Materials: Zeolites,  Intercalation Compounds, 

Types,  Properties and Applications of Core – Shell Nanoparticles. 

 

UNIT IV  

( DEVICES AND APPLICATIONS ) 

 

Band Gap Engineered Quantum Devices, Quantum well devices, Quantum dot devices, Photonic Crystals and 

Plasmon Waveguides. Nanobots, Catalysis by Gold Nanoparticles,   

Active Microfluidic Devices , Smart Passive Microfluidic Devices,  Lab-on-a-Chip for Biochemical Analysis, 

Targeted Drug Delivery mechanism, principle and working of  Nano Sensors and nanobio Sensors. 

 Molecular Switches and Logic Gates, Pressure Sensor, Inertial Sensor, Optical MEMS , RF MEMS, Current 

Challenges and Future Trends  of NEMs. 

 

Text Book: 

1. Nanostructures and Nanomaterials - Synthesis properties and Applications by Guozhong Cao 

(Empirical College Press World Scientific Pub., 2004). 

2. Springer Handbook of Nanotechnology, Bharat Bhushan (Ed.), Spinger-Verlag Berlin Heidelberg New 

York, ISBN 3-540-01218-4 

3. NANO: The essentials, T. Pradeep, Mcgraw Hill Edu Pvt Ltd, Tamilnadu  (India), 2007, 

ISBN 978-0-07-061788-9 

 

 

 

 



Reference Books: 

1. Principles of  Nanoscience and Nanotechnology by Shah and Ahmad  

2. Nanotechnology: Synthesis and Application by N. K. Sharma 

3. Encyclopedia of Nanotechnology, H.S. Nalwa. 
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M. Sc. (PHYSICS) 
SEMESTER  - IV  (JAN. – JUN. 2024) 

 

PAPER – II (Elective)   (Code- PHY-402 B) 
(Laser Physics and Applications) 

Unit- I       

      Spontaneous and stimulated emission, Einstein’s quantum theory of radiation, theory of some optical 

processes, coherence and monochromacity, kinetics of optical absorption, line broadening mechanism, Basic 

principle of lasers, population inversion, laser pumping, two & three level laser systems, resonator, Q-factor, 

losses in cavity, threshold condition, quantum yield. 

Unit – II 

     Solid state lasers- the ruby laser, Nd:YAG laser, ND: Glass laser,  semiconductor lasers – features of 

semiconductor lasers, intrinsic semiconductor lasers,  Gas laser -neutral atom gas laser, He-Ne laser, 

molecular gas lasers, CO2 laser, Liquid lasers, dye lasers and chemical laser. 

Unit-III  

      Production of giant pulse -Q-switching, giant pulse dynamics, laser amplifiers, mode locking and pulling, 

Non-linear optics, Harmonic generation, second harmonic generation, Phase matching, third harmonic 

generation, optical mixing, parametric generation and self-focusing of light. 

Unit – IV 

  Multi-photon  processes; multi-quantum photoelectric effect, Theory of two-photon process, three- 

photon process, second harmonic generation, parametric generation of light, Laser spectroscopy : Rayleigh 

and Raman scattering,  Stimulated Raman effect, Hyper-Raman effect,  Coherent anti-stokes Raman 

Scattering, Photo-acoustic Raman spectroscopy. 

TEXT AND REFERENCE BOOKS : 

Laud, B.B.: Lasers and nonlinear optics, (New Age Int.Pub.1996). 
Thyagarajan, K and Ghatak, A.K.: Lasers theory and applications (Plenum press, 1981). 
Ghatak, A.K.and Thyagarajan, K : Optical electronics (Cambridge Univ. Press 1999). 
Seigman, A.E.: Lasers ( Oxford Univ. Press 1986) 
Maitland, A. and Dunn, M.H. : Laser Physics (N.H.Amsterdam, 1969). 
Hecht, J.The laser Guide book (McGraw Hill, NY, 1986). 
Demtroder, W. : Laser Spectroscopy (Springe series in chemical physics vol.5,Springe verlag, Berlin (1981). 
Harper, P.G.and Wherrett B.S. (Ed.): Non-linear-optics (Acad.press, 1977). 
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M. Sc. (PHYSICS) 
SEMESTER  - IV  (JAN. – JUN. 2024) 

PAPER – III  (Code- PHY-403) 
Special Paper III 

(CONDENSED MATTER PHYSICS – II) 
UNIT – I 

 

Superconductivity, critical temperature, persistent current, Destruction of Superconductivity by magnetic 
Field, Meissner effect, heat capacity, Isotopic effect, and flux penetration, type I and type II superconductors, 
single particle tunneling, thermodynamics of superconducting transitions,  London’s equations, Coherence 
length  Interaction of electrons with acoustic and optical phonon,  Cooper pairing due to phonons, BCS theory 
of superconductivity (qualitative).Flux quantization in superconducting ring. 

Manifestation of energy gap in superconductors, superconducting tunneling, A.C./D.C. Josephson effect, 
Microscopic quantum interference, high temperature superconductivity (elementary). 

UNIT – II 
Polarization, depolarization field, local electric field at an atom, Lorenz field, dielectric constant and 
polarizability,  Electronic polarizability,  Ionic and orientational polarizability, Debye equation for gases, the 
complex dielectric constant, dielectric relaxation time, Normal and anomalous dispersion,  classical theory of 
electronic polarizability. 

Ferro electric crystal, classification, ferro-electric domains, structural phase transition, Landau theory of 
phase transition, first and second order phase transition, anti Ferro electricity. 

UNIT – III 
Energy bands in semiconductor, Intrinsic and Extrinsic semiconductors,  Drift velocity, mobility, carrier 
concentration and Fermi level for intrinsic and extrinsic  semiconductors. Electrical conductivity of 
semiconductors, semimetals.  

 
P-N junction, junction transistors, The tunnel diode, Zener diode, Gunn diode, photovoltaic effect, Quantum 
wells and super lattices.  

 
UNIT – IV 

Interatomic forces and lattice dynamics of simple metals, ionic and covalent crystals, lattice dynamics of 
linear monoatomic and diatomic lattices, optical and acoustical modes.  

 
Quantization of elastic waves, phonons, momentum of phonons, inelastic neutron scattering by phonons, 
Anharmonicity, thermal expansion, lattice thermal conductivity. 

 
Text and Reference Books: 
 
Kittel: solid state physics 
Azroff: Introduction to solids 
Varma and Shrivastava: Crystallography for solid state Physics 
Singhal: solid state physics 
Ziman: Principal of theory of solids 
Ascrroff and mermin: solid state physics 
Madelung : Introduction to solid state theory 
Huong: Theoretical solid state physics 
Omar: Elementary solid state physics 
Kittel : Quantum theory of solids 
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M. Sc. (PHYSICS) 
SEMESTER  - IV  (JAN. – JUN. 2024) 

PAPER – IV (ELECTRONICS) (Code- PHY-404) 
Special Paper IV 

(Microprocessor and Communication)  
 
  

UNIT – I  
 

Microprocessor & Micro Computers :Evolution of Microprocessor, Internal Microprocessor, Architecture, 
Architecture of digital Computer                                                                      

 Memory : -  Semiconductor memories (RAM, ROM, PROM, EPROM, Shift register).                   

Magnetic Memory: - Floppy disks, Hard disks, Optical Disks, Magnetic Bubble Memory.     

Networking : Types of network, Design features of a communication network ,Examples, TYMNET, 
ARPANET, ISDN, LAN , LAN topology (Bus, Star, Ring ) .  

 

UNIT – II 

 

Intel 8085 : ALU, Timing and Control Unit, Registers, Data and Address Bus, Pin Configuration.  

Instruction Cycle : Op-code and Operands, Fetch Operation, Execute Operation, Machine Cycle, Instruction 
and Data flow.                                                                                                         

Time Diagram : Opcode Fetch Cycle, Memory read, I/O Read, Memory write, I/O Write.    

 Addressing Modes : Direct Addressing, Register addressing, Register Indirect Addressing, Immediate 
Addressing, Implicit Addressing.                                                                                          

 Instruction set of 8085 : Data transfer group, Arithmetic group, Logical group.  

Assembly Language Programs: Addition of Two 8-bit number, Sum 8-bit ,  Addition of Two 8-bit number, 
sum 16-bit, 8-bit subtraction, Find the largest number in a data array, To arrange a series of numbers in 
Descending order, Find the smallest number in a data array, To arrange a data array in ascending order,.  

 

UNIT – III 

Digital Communications                                                                                                    

Pulse modulation system: Sampling theorem- Low pass and Band pass signals, PAM, Channel BW for a 
PAM signal, Natural sampling. Flat top smapling. Signal recovery through Holding. Quantization of signals, 
Quantization, Differential PCM, Delta Modulation, Adaptive Delta Modulation, CVSD 

Digital Modulation Techniques: BPSK, DPSK, QPSK, PSK, QASK, BFSK, FSK, MSK. 

UNIT – IV 

Optical Fibers: Introduction, Structure, Classification, Refraction and Snell’s law, Total internal refraction, 
Light propagation through and optical fiber, Acceptance angle for incident ray, Numerical Aperture, number 
of modes and cut-off parameter, single mode propagation, comparison of step and graded index fiber.                                                                                                                 
Types of Optical Fiber : HPSUU, HPSIR, Halide fiber                                                              

Optical fiber cables : Multifibre cable, Splicing and connectors. Advantage and Disadvantage of optical 
fiber.  

 

 

 



 

Text and Reference Books :  

Fundamental of microprocessor and microcomputer – B. Ram, Dhanpat Rai Publication , New Delhi  
Microprocessor Architecture, programming and application with 8085/8086- Ramesh S. Gaonkar Wiley 
Eastern Ltd. 1987. 
Optical Fibres and Fibre Optic Communication Systems – Subir Kumar Sarkar (S.Chand & company Ltd. )  
Optical Fiber Communications (Principle and Practice) John M. Senior Prentice Hall of India Pvt. Ltd.  
Principle of communication system , Taub and Schilling. TMH 
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M. Sc. (PHYSICS) 

SEMESTER  - IV  (JAN. – JUN. 2024) 

    

Lab. Course (Code- PHY-405) 
Electronics  

 
Time : 5 Hrs.                                                              Total Marks – 100 

 
 
1.  Experiment           60 
2.  Viva Voce          20 
3.  Sessional          20 
 
List of Practical  
 
1. Study of RAM circuit. 
2. Study of  ROM circuit. 
3. Study of  ALU. 
4. Programming of microprocessor 8085. 
5. Study of shift Register. 
6. Study of fiber optic analog link 
7. Study of fiber optic digital link 
8. Study of Delta Modulation/Demodulation. 
9. Study of Adaptive Modulation/Demodulation. 
10. Intensity Modulation System using analog input system. 
11. Measurement of Numerical Aperture. 
12. To understand synchronization and control signal. 
13. Study of signal sampling and reconstruction Techniques . 
14. Comparison of frequency response of 2nd order and 4th order . 
15. Butterworth Low pass filter.    
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M. Sc. (PHYSICS) 

SEMESTER  - IV  (JAN. – JUN. 2024) 

Project Work (Code- PHY-406) 

 

Time : III Semester to IV semester                         Total Marks – 200 
 

 
The project work should be related to the field of Physics . The project report should include 

declaration by the candidate, certificate by the supervisor, acknowledgement, title and introduction along 
with the following points: 

 
• Introduction 
• Review of Literature 
• Materials and Methods  
• Results & Discussions 
• Summary 
• Bibliography 

 
Last date of submission of project report:  As per M. Sc. Ordinance  
 
Evaluation of Project: Evaluation of the project work of semester system of all the candidates of colleges 
will be held at GOVT. NAGARJUNA PG COLLEGE OF SCIENCE, RAIPUR (C.G.) 
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