




























Unitization of Syllabus

M.Sc. - III Semester (Aug-Dec, 2023)

Classical Electrodynamics II (PHYS 7001)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Special Theory of Relativity 22

UNIT - II

2 Charged Particle Dynamics 22

UNIT - III

3 Covariant Formulation of Electrodynamics in Vacuum 22

UNIT - IV

4 Radiation From Accelerated Charges 12

5 Scattering 12

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - III Semester (Aug-Dec, 2023)

Statistical Mechanics (PHYS 7002)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 The Statistical Basis of Thermodynamics 12

2 Elements of Ensemble Theory 12

UNIT - II

3 The grand canonical ensemble 11

4 Elements of Quantum Statistics 11

UNIT - III

5 Ideal Bose Systems 11

6 Ideal Fermi Systems 11

UNIT - IV

4 Elements of Phase Transitions 11

5 Fluctuations 11

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - III Semester (Aug-Dec, 2023)

Nuclear Physics (PHYS 7003)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Nuclear Shell Model: Coupling of angular momentum - C.G. Coefficients and Racah Coefficients, evidence for nuclear shell structure. 6

2 Extreme single particle model with square-well and harmonic oscillator potentials, spin-orbit potential, Shell model predictions. 5

3 Single-particle model, total spin for various configurations, Nuclear isomerism, Magnetic moment, Schmidt lines, electric quadrupole moment. 5

4 Configuration mixing, Independent particle model, L-S coupling and jj coupling schemes. 6

UNIT - II

5 Collective Model of Nucleus: Rotation - D Matrices, Parameterization of nuclear surface, Collective surface oscillations, Derivation of the collective hamiltonian. 5

6 Transformation to body-fixed frame, Collective modes of motion, Nuclear vibrations, β and γ vibrations in spheroidal nucleus and associated energy spectra. 5

7 Iso-scalar vibrations, Giant resonances, Brief overview - Deformed rotational nuclei, rotational energy spectra for even-even nuclei and odd-A nuclei. 5

8 Decoupling parameter, Electric quadrupole, magnetic dipole moments, E2 & M1 transition probabilities, Energy spectrum with coupling of vibration & rotational motion. 7

UNIT - III

9 Nuclear reactions, Resonance: Breit-Wigner Dispersion Formula, Compound Nucleus, cross section for formation of compound nucleus. 8

10 Statistical theory of nuclear reactions, Optical model for nuclear reactions at low energies, comparison with experiments. 8

11 Direct Reactions - Kinematics of stripping and pick-up reactions, theory of stripping and pick-up reactions. 8

UNIT - IV

12 Harmonic anisotropic oscillator, Nilsson model, Rotational motion at very high spins, Population of high spin states, Cranking shell model, Signature quantum number. 8



13 Backbending phenomenon, Kinematics and dynamic moment of inertia, Brief reviews - Nuclear Physics at extremes of stability, nuclear halos, proton rich nuclei. 7

14 Radioactive ion beams, Production of superheavy nuclei. 7

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - III Semester (Aug-Dec, 2023)

Condensed Matter Physics - I (PHYS 7004)

Teacher's Name: Asst. Prof. Dalvir Kaur

No. of Lectures

S. No.         Topic

UNIT - I

1 Structure and lattice dynamics 24

UNIT - II

2 Band theory 22

UNIT - III

3 Transport theory 22

UNIT - IV

4 Dielectric properties 22

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - IV Semester (Jan-May, 2024)

Particle Physics - II (PHYS 7051)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Internal Symmetries 22

UNIT - II

2 Quark Model 12

3 Electromagnetic Interactions 12

UNIT - III

4 Weak Interactions 11

5  Strong Interactions 11

UNIT - IV

6 Unification Schemes 22

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - IV Semester (Jan-May, 2024)

Condensed Matter Physics - II (PHYS 7052)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Optical properties 22

UNIT - II

2 Magnetism 22

UNIT - III

3 Superconductivity 22

UNIT - IV

4 Defects and disorders 24

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - IV Semester (Jan-May, 2024)

Experimental Techniques in Nuclear & Particle Physics - II (PHYS 7053)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Data interpretation and analysis 11



2 Detection of radiations 11

UNIT - II

3 Gas filled, Semiconductor detectors, Neutron detection 22

UNIT - III

4 Electronics associated with detectors 24

UNIT - IV

5 Detector systems for heavy-ion reactions 11

6 Detector systems for high energy experiments 11

Total no. of lectures 90

Unitization of Syllabus

M.Sc. - IV Semester (Jan-May, 2024)

Analytical Techniques For Materials (PHYS 7057)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Atomic Physics 11

2 Elemental analysis 11

UNIT - II

3 Molecular Physics 6

4 Lasers 6

5 Molecular analysis 6

UNIT - III

6 Transducers 11

7 Vacuum Techniques 11

UNIT - IV

5 Sample Preparation techniques 14

6 Characterization Techniques 14

Total no. of lectures 90



Session: 2023-24
UNITIZATION OF SYLLABUS

Teacher:Dr Paramjit Kaur
Subject:Psychology

SEMESTER 1

S.No               Topic Lectures
UNIT 1

1 Nature of  Psychology 4
2 Goals and Branches of  Psychology 4
3 Historical Evolution of  Psychology 4
4 Development of  Psychology in India 4

S.No               Topic Lectures
UNIT 2

1 Emotions:Definition and Concept 4
2 Types of  Emotions 3
3 Theories;Cannon-Bard,James-Lange,Schacter-Singer 4
4 Emotional -Intelligence 3

S.No               Topic Lectures
UNIT 3

1 Motivation:Definition,Nature 3
2 Concepts 3
3 Types of  Motives 4
4 Theories:Abraham Maslow,McClelland and Murray 4



S.No               Topic Lectures
UNIT 4

1  Methods of  Psychology :Experimental Method 4
2 Observation Method 3
3 Sampling Techniques 4
4 Survey Method 3

Practicals 16
                                                                                                                           TOTAL=   74T



Session: 2023-24
UNITIZATION OF SYLLABUS

Teacher:Dr.Paramjit Kaur
Subject:Psychology

SEMESTER 2
S.No       Topic Lectures

UNIT 1
1 Personality:Concept and Definition 2
2 Theories:Trait Theories 3
3 Psychoanalytic Theories 3
4 Humanistic Theories 3
5 Measurement Of Personality 3

S.No       Topic Lectures
UNIT 2

1 Intelligence:Definition and Concept 4
2 Theories:Thurstone,Guilford,Spearman and Cattell 8
3 Measurement :Tests-Verbal,Non-Verbal,Group And Individual Tests6

S.No       Topic Lectures
UNIT 3

1 Development;Definition and Concept 4
2 Eriksons theory 3
3 Jean Piagets theory 4

S.No       Topic Lectures



UNIT 4
1 Statistics:Graphical Representation of  Data 4
2 Measures Of Central Tendency 4
3 Measures Of Variability 3
4 Correlation 4

Practicals 16
                                                                                                                              TOTAL=74



Session: 2023-24
UNITIZATION OF SYLLABUS

Teacher: Dr.Paramjit Kaur
                                                         Subject: Psychology

 SEMESTER 3
S.No       Topic Lectures
   UNIT 1
1 The Nervous System:Structure & Functioning 5
2 Divisions of  NS 5
3 The Brain:Structure &Functioning 5

S.No       Topic Lectures
    UNIT 2
1 Sensations :Concept 2
2 Vision:Structure &Functioning 5
3 Theories of  Vision& Visual Stimulus 5
4 Audition:Auditory Stimulus 2
5 Structure &Functioning ,Theories of  Audition 5

S.No       Topic Lectures
   UNIT 3
1 Learning:Concept 3
2 Classical Conditioning 3
3 Operant Conditioning 3
4 Observational Learning 3



S.No       Topic Lectures
   UNIT 4
1 Psycho Physics:Concept,Thresholds 4
2 Method of  Limits 3
3 Method of  Constant Stimuli 3
4 Method of  Average Error 3

Practicals 16
                                                                                                                              TOTAL=75



Session: 2023-24
UNITIZATION OF SYLLABUS
Teacher: Dr. Paramjit Kaur

Subject: Psychology
SEMESTER 4
S.No       Topic  Lectures
UNIT 1
1 Memory:Sensory Register 4
2 Memory:Levels of  processing 4
3 Measurement of  Memory 3
4 Forgetting:Retroactive & Proactive Inhibition 4

S.No       Topic  Lectures
UNIT  2
1 Perception:Concept 3
2 Types of  Perception 3
3 Attention:Nature 4
4 Types & Factors of  Attention 4

S.No       Topic  Lectures
UNIT 3
1 Thinking : Nature,Tools 3
2 Types Of Thinking 3
3 Problem Solving: Nature ,Stages & Factors 4
4 Creativity:Concept &Torrance theory 3

S.No       Topic Lectures



UNIT 4
1 Normal Probability Distribution 4
2 Hypothesis testing :Type 1 and Type 2 errors 5
3 Chi Square 3
4 One way & Two way application of  Chi Square 4
                                                                                                                        Practicals= 16
                                                                                                                             TOTAL = 74



Session: 2023-24
UNITIZATION OF SYLLABUS
Teacher : Dr Paramjit Kaur

Subject: Psychology
SEMESTER 5
S.No       Topic No. of  Lectures
UNIT 1
1 Nature and Criteria of  Abnormality 4
2 Psychodynamic Perspective 4
3 Historical Perspective 3
4 Cognitive Perspective 3
5 Behavioural Perspective 3

S.No       Topic No. of  Lectures
UNIT 2
1 Causes of  Abnormal Behaviour 3
2 Biological 3
3 Psychological 3
4 Psycho-Social 3

S.No       Topic No. of  Lectures
UNIT 3
1 Stress: Concept 3
2 Types of  Stress 3
3 Etiology of  Stress 3



4 Coping Strategies 4

S.No       Topic No. of  Lectures
UNIT 4
1 Statistics: Significance 2
2 Mean &  SD 4
3 Correlation:Product Moment ,Rank Correlation 5
4  Significance of  Difference bt Means 5

Practicals 16
                                                                                                                            TOTAL = 74



Session: 2023-24
UNITIZATION OF SYLLABUS
Teacher: Dr. Paramjit Kaur

Subject : Psychology
SEMESTER 6
S.No       Topic Lectures
UNIT 1
1 Anxiety based disorders:Phobia 3
2 OCD, Panic Disorder,GAD 5
3 Conversion Disorders 5
4 Dissociative Disorders:Types 5
5 Symptoms & Etiology of  Dissociative Disorders 5

S.No       Topic Lectures
UNIT 2
1 Mood Disorders:Types 4
2 Symptoms  of  Depression 4
3 Etiology of  Depression 4

S.No       Topic Lectures
UNIT 3
1 Schizophrenias 3
2 Types 5
3 Symptoms 3
4 Etiology of  Schizophrenia 4



S.No       Topic Lectures
UNIT 4
1 Psychotherapies:Psychodynamic 3
2 Behavior Therapies 3
3 Cognitive -Behavior Therapies 3
4 Humanistic Therapies 3

                                                                                                         Practicals16
                                                                                                                             TOTAL  =78



Unitization of Syllabus 
 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 301-T BIOCHEMISTRY 

Teacher's Name : Vaneet Dhir 

   

S. 
No. 

Topic No. of 
Lectures 

UNIT - I 

1 Metabolism: Metabolic pathways, biochemical reaction 
mechanism, energy rich metabolites. Coupled 

reactions 

3 

2 substrate level phosphorylation. 3 

3 Importance of ATP: Structural basis of high phosphoryl 
transfer potential of ATP 

3 

4 Sources of cellular energy, activated carriers. Regulation and 
evolution of metabolic pathways 

4 

 

 UNIT - II  

5 Carbohydrate metabolism: Biosynthesis and degradation of 
glucose; feeder pathways of glycolysis; Kreb cycle 

5 

6 amphibolic nature of the Kreb cycle; regulation of Kreb cycle 5 

7 Biomolecules in a cell (DNA, RNA and proteins) 4 

8 regulation of gluconegenesis. Glycogen metabolism 4 

9 Mitochondrial electron transport chain, oxidative 
phosphorylation; regulation of ATP synthesis 

4 

UNIT - III 

10 Lipid Metabolism: Biosynthesis and degradation of fatty acids; 
β-oxidation of saturated, unsaturated and polyunsaturated 

fatty acids 

3 

11 Formation of ketone bodies, their function and physiological 
significance. Fatty acid synthesis 

4 

12 Multifunctional enzyme complex in eukaryotes, function of 
citrate 

4 

13 Regulation of fatty acid metabolism. Cholesterol metabolism: 
Biosynthesis of cholesterol and its regulation 

5 

 UNIT-IV  



14 Amino acid metabolism: Biosynthesis of nutritionally non-
essential amino acids; catabolism of carbon skeleton of amino 

acids 

5 

15 Conversion of amino acids to specialized products; amino acids 
as precursors of porphyrins, bile pigments and biogenic amines 

5 

16 Nucleic acid metabolism: Biosynthesis of purine and 
pyrimidine nucleotides; salvage reactions 

5 

17 Catabolism of purines and pyrimidines, urea cycle 4 

 Total Number of Lectures 70 
 

 
 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-302-T GENETICS  

Teacher's Name : RAJAN KAPOOR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Mendelian laws of inheritance, Gene interactions, 
 

3 

2 Sex determination in drosophila, plants and animals, Sex 
linked inheritance, 

4 

3 Non-disjunction as a proof of chromosomal theory of 
inheritance. 

4 

4 Extra chromosomal inheritance: mitochondrial and chloroplast 
genetic systems. 

4 

 UNIT - II  

5 Crossing over: molecular mechanism and cytological proof, 
 

5 

6 Recombination, linkage, gene mapping 
 

5 

7 Three point testcross, interference, coincidence, 4 

8 recombination frequencies, Tetrad analysis, somatic cell 
hybridization for gene linkage studies, 

4 

9 Hereditary defects. 4 

UNIT - III  

10 Mutation: Spontaneous versus induced mutations, types of 
mutations, mutagenic agents: Physical, chemical and radiation 

3 



11 molecular basis of mutations, mechanisms of DNA repair, 
mutations frequency, correlation 

between mutagenicity and carcinogenicity. 

4 

12 Numerical chromosome aberrations: polyploidy, aneuploidy, 
Chromosomal aberrations: Deletion, duplications, inversions, 

translocations, position effects. 

4 

 UNIT-IV  

13 Basic microbial genetics: Conjugation, transduction, 
transformation, isolation of auxotrophs, replica plating 

techniques, 

5 

14 analysis of mutations in biochemical pathway, one gene – one 
enzyme hypothesis. 

 

5 

15 Population genetics: Hardy-Weinberg equilibrium, gene and 
genotypic frequencies,Chi- square test, 

probability, pedigree analysis. 
 

5 

 Total Number of Lectures 63 

 
 

B.Sc biotechnology (Hons.) (2023-2024)  
BIOT-303-T: IMMUNOLOGY-I  

Teacher's Name : SIA BHATIA  

   

S.No. Topic No. of Lectures 

UNIT-I   

1 Overviews of immune system – Historical perspectives 3 

2 Innate and acquired immunity 4 

3 Clonal nature of immune response 4 

4 Cells of the immune system : Hematopoiesis and differentiation, 
lymphocyte trafficking, Blymphocytes, T-lymphocytes 

5 

5 Macrophages, dendritic cells, Natural killer cells and lymphocyte 
activated killer cells 

6 

6 Eosinophils, neutrophils & mast cells. 3 

UNIT-II   

7 Organs of the immune system : Primary and secondary lymphoid organs, 
systemic function of immune system. 

 

5 

8 Lymphocyte Trafficking: Cell surface proteins 
Cell Adhesion molecules (Integrin, Selectin, Cadherin family and Ig 

Superfamily). 

3 



9 Antigen – Immunogenicity Vs. antigenicity, factors effecting 
immunogeniticity, nature of 

immunogen 
 

4 

10 Epitopes, heptans and antigenicity, pattern recognition receptors 5 

 UNIT III  

11 B Cell Activation, Differentiation: B-Cell Activation and Proliferation, In 
Vivo Sites for Induction of Humoral Responses, T-dependent and T-

independent antigens. 
 

3 

12 Structure of antibody, antibody effector function, antibody classes 2 

13 biological activities, antigenic determinants on 
Immunoglobulins,Immunoglobulins superfamilies, generation of antibody 

diversity. 
 

3 

 UNIT IV  

14 General organization and inheritance, MHC molecules and 
genes, genetic map, cellular distribution, regulation of MHC expression 

and disease susceptibility. 
 

4 

15 T-Cell Receptors: Structure and Roles, T-Cell Receptor Complex, Thymic 
Selection of the T-Cell Repertoire, TH-Cell Activation, 

2 

16 T-Cell Differentiation, Cell Death and T-Cell populations, Peripheral-T-
Cells. 

 

4 

 Total number of Lectures 60 

 
 

Subject:  BIOT-304-T PLANT TISSUE CULTURE  

Teacher's Name : RAMANDEEP KAUR  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Cellular totipotency and differentiation in plants. 
 

5 

2 Plant Culture Media and their composition 
 

4 

3 Sterilization techniques for glassware and tissue culture media. 
 

4 

4 Micropropagation: Establishment of aseptic culture, various stages, 
advantages and disadvantages. 

4 



 UNIT – II  

5 Organogenesis; somatic embryogenesis; Synthetic seeds somaclonal 
variation, its genetic basis and application in crop improvement. 

 

8 

6 Cell/callus line selection for resistance to herbicide, stress and 
diseases. Role of tissue culture in rapid clonal propagation 

 

5 

7 production of pathogen - free plants and "Virus Indexing" 4 

8 Anther and Ovary Culture; 5 

9 Haploid and Triploid plant production & their application. 
 

5 

UNIT – III  

10 Protoplast and somatic hybridization: 2 

11 : Isolation, culture and plant regeneration, protoplast fusion, 
identification 

and characterization of somatic hybrids, cybrids 

6 

12 applications of protoplast hybridization technology. 
 

2 

 UNIT-IV  

13 Secondary metabolites: Secondary Plant products from cultured cells 
and their industrial applications. 

2 

14 Cryopreservation of germplasm: Short term and long term 
conservation of plant genetic resources, 

3 

15 In situ and Ex situ conservation of plants 
 

2 

 Total Number of Lectures 61 

 
 

Subject:  BIOT- 305-T ANIMAL CELL CULTURE 

Teacher's Name : SIA BHATIA 

   S. 
No. 

Topic No. of 
Lecture

s 

UNIT – I 

1 History of development of cell cultures, 5 

2 natural surroundings for animal cells, simulating natural 
conditions 

for animal cells, metabolic capabilities of animal cells. 

4 



3 Biology of cultured cells : The culture environment, cell adhesion, 
proliferation, differentiation, signaling, 

evolution of cell lines. 

4 

4 Equipments and materials for animal cell culture technology. 4 

 UNIT – II  

5 Introduction to the balanced salt solutions and simple growth 
medium. Brief discussion on the chemical, 

physical and metabolic functions of different constituents of 
culture medium. Role of carbon dioxide. Role of 

serum and supplements. 

5 

6 Serum & protein free defined media and their application. 5 

7 Animal cell culture Techniques: Dispersion and disruption of 
tissues; 

4 

8 primary cultures, anchorage and nonanchorage dependent cells; 4 

9 secondary culture, transformed animal cells. 4 

UNIT – III 

10 Established/continuous cell lines, commonly used animal cell 
lines, their origin and characteristic. 

3 

11 Maintenance and growth kinetics of cells in culture, 
differentiation of cells, 

4 

12 Measurement of growth and viability of cells in culture. 
Cytotoxicity assays & their applications 

4 

 UNIT-IV  

13 Characterization of Cell lines and their authentication, 5 

14 Cell fusion and production of monoclonal antibodies. 
Transformation and immortalization, 

5 

15 cryopreservation. 
Bio-Safety & Bioethics. 

5 

 Total Number of Lectures 65 

 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-401-T: IMMUNOLOGY-II 

Teacher's Name : SIA BHATIA 

   



S.No. Topic 
No. of 

Lectures 

UNIT-I 

1 
Cell surface proteins, Cell Adhesion molecules (Integrin, Selectin, 

Cadherin family and Ig Superfamily). 
5 

2 
Function, Components- Classic, Alternative, Mannose binding proteins, 

activation, 
5 

3 Regulation of the Complement System 4 

4 
Biological Consequences of Complement 

Activation. 
7 

UNIT-II 

5 
Hybridoma Technology: Production of Monoclonal Antibodies, applications 

of polyclonal and monoclonal antibodies. 
5 

6 
Antigen–Antibody interactions: Strength of interaction, cross reactivity, 

antibody affinity, avidity 
6 

7 
immunodiffusion, immunoelectrophoresis, immunoassays, Enzyme linked 

immunosorbent assay (ELISA), 
4 

8 Radioimmunoassay (RIA), western blot, Immunofluorescence. 5 

 
UNIT-III 

 
9 Type I, Type II, Type III and Type IV Hypersensitivity  reactions 2 

10 
Organ specific autoimmune diseases: Hashimoto’s Thyroditis, Insulin-

dependenT Diabetes Mellitus, Grave’s disease, Mysthenia Gravis. 
3 

11 Systemic lupus Erythmatosus (SLE). 4 

 
UNIT IV 

 

12 

Immunologic Basis of Graft Rejection, Clinical Manifestations of 
Graft Rejection, General Immunosuppressive Therapy, Specific 

Immunosuppressive Therapy, Immune Tolerance to Allografts, Clinical 
Transplantation 

6 

13 
principles of vaccination, passive & active immunization, immunization 

programs, adjuvants, 
2 

14 
bacterial vaccines, viral vaccines, polysaccharide vaccines, DNA 

vaccines,recombinant vaccines, vaccines to other infectious agents, tumor 
vaccines. 

6 



 
 

Total number of Lectures 64 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 402-T BIOPHYSICAL AND BIOCHEMICAL TECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   

S. No. Topic No. of 
Lectures 

UNIT – I 

1 Principle, working and applications of Spectrophotometry 
(UV& visible) and spectroflourimetry, 

5 

2 Atomic absorption spectrophotometry: Equipment used 
and applications 

4 

3 Infrared and Raman spectroscopy. ORD and circular 
dichroism, Nuclear Magnetic Resonance and Electron 
Spin Resonance spectroscopy, Magnetic Resonance 

Imaging. 

4 

4 Electrophoresis: Principle, types & applications. 4 

 UNIT – II  

5 Microscopy: Properties; Light and Bright field Microscopy, 
Dark field Microscopy; Phase contrast, 

5 

6  
Fluorescent  microscopy, 

5 

7 Electron microscopy: Scanning and Transmission Electron 
Microscopy. 

4 

8 Centrifugation: Principle, types & applications. 4 

9 Confocal Microscopy 4 

UNIT – III 

10 Crystallography: Physical basis of crystallization; formation 
of crystals; Mounting of crystals 

3 

11 X-ray diffraction: Braggs law; Diffraction of x-rays by 
crystals 

4 

12 Overview of chromatography; Gas chromatography and 
HPLC 

4 

 UNIT-IV  



13 Radioisotope techniques: Radiotracers; GM counter, 
proportional and scintillation counters, autoradiography. 

5 

14 Mass spectrometry: Physical basis; Instrument used; 
ionization modes; Applications 

5 

15 Collaboration of MS with other techniques: GCMS and 
LCMS. 

5 

 Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-403-T PLANT BIOTECHNOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Genetic material of plant cells with an introduction to 
chloroplast and mitochondrial DNA. 

 

5 

2 Plant Promoter, Plant Selection markers and reporter genes 4 

3 Transformation of plant cells; 4 

4 different type of vectors including viral vectors and their 
benefits. 

 

4 

 UNIT – II  

5 Modes of gene delivery in plants: Particle bombardment, 
electroporation, microinjection; Advantages and 

disadvantages 
 

5 

6 Agrobacterium mediated gene transfer, natural pathogen mode 
of infection, 

 
 

5 

7 vir gene functions, Ti / Ri plasmids 4 

8 Screening and selection of transformants, PCR and 
hybridization 

methods; 

4 



9 Transgene selection and silencing; Generation and maintenance 
of transgenic plants. 

 

4 

UNIT – III  

10 Transgenic plants: Genetic modification of plants for herbicide 
resistance, 

3 

11 Pest resistance, virus resistance 
Bacterial and fungal resistance. : Delayed fruit ripening, 

improved protein composition 

4 

12 Bt cotton, golden rice and some others as examples. 
 

4 

 UNIT-IV  

13 Plant cell as factories for production of industrial enzymes 5 

14 biodegradable plastics, antibodies, edible vaccines; 
 

5 

15 manipulation of metabolic pathways for production of fatty 
acids, industrial oils, terpenoids, flavanoids. 

5 

 Total Number of Lectures 65 

 
 

BIOT-404-T: Agro and industrial biotechnology 

Teacher's Name : Sia Bhatia 

   
S.No. Topic No. of Lectures 

UNIT-I 

1 
Basic concept of agriculture as industry: Industrially important 

microbes 
3 

2 
screening, selection and 

identification 
5 

3 
Maintenance and preservation of industrially important microbial 

cultures 
4 

4 
Differences between microbial industrial process and chemical 

industrial process 
4 

UNIT-II 

7 
Improvement programme of industrial microbes, mutational 

programme of pencillin prodcing microbes 
5 

8 
selection pressure in maintaining the hyper producer, lowering of 

production due to reversal of mutations 
6 



9 
media formulation and process optimization of industrial and agro 

industrial microbes 
4 

 
UNIT-III 

 

10 
Microbes in agro industries and industrial biotechnology: 

Introduction of primary and secondary metabolites 
6 

11 
production of vitamin B12, alcohol, wine, beer, cheese, bread, citric 

acid, gluconic acid, antibiotics (penicillin) 
10 

12 
enzymes (amylases, cellulases, lipases and proteases) and their 

industrial applications 
6 

 
UNIT-IV 

 

13 
Emerging energy technologies in agro industries: production of 

vermiculture, composting, herbicides and biopesticides 
7 

14 
Production of biofertilizers: Blue green algae, azolla, fungi, 

mycorrhiza (VAM) 
5 

15 
bacteria – 

Azospirrilum, microbial biotransformations 
2 

16 single cell proteins (bacterial, fungal and algal) 2 

 
Total number of Lectures 69 

 

 

 

Subject:  BIOT- 405-T ANIMAL BIOTECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   
S. No. Topic 

No. of 
Lectures 

UNIT – I 

1 

Organotypic culture: Gas and nutrient exchange, structure 
integrity, 

growth, differentiation, advantages and applications. 5 

2 

Methods, advantages and applications of histotypic 
culture. 4 

3 
Three dimensional culture and tissue engineering: Concept 

of tissue engineering, components of tissue 
engineering, 4 

4 Cells imaging in 3D construct. 4 



 
UNIT – II 

 5 

In vitro fertilization (IVF) in Humans and Embryo Transfer 
in Livestock. 5 

6 Cells as virus host/cell culture based vaccines, 5 

7 
cells as protein factory/cell 

expression system 4 

8 

cells as antigen presenter/personalized vaccine. 4 

9 Different methods of scale up at laboratory and industrial 
level. 4 

UNIT – III 

10 
Transgenic animals and their applications: Concept of 

transgenics 3 

11 
Methods of gene transfer, selection of 

clone containing DNA insert and application of transgenic 
animals (Food, environment, recombinant proteins, 

drugs etc.). 4 

12 Safety and ethical issues of transgenic animals. 4 

 

UNIT-IV 

 

13 

Production of various products of human use using animal 
cell culture: 

Antibiotics production 5 

14 Human Growth factors 5 

15 Insulin and other Hormones 5 

 
Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 501-T MOLECULAR BIOLOGY  

Teacher's Name : SIA BHATIA  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 DNA: Chemical composition of DNA DNA structure-single stranded 
DNA, detailed account of double stranded DNA, BDNA, Z.DNA and 

other structural forms and their importance 

5 



2 Genome organization in prokaryotes: Molecular nature of the genetic 
material, Composition and structure of prokaryotic DNA and RNA 

4 

3 Genome organization in eukaryotes: Composition and structure of 
eukaryotic DNA and RNA 

4 

4 Characteristic features of highly repetitive DNA, Tandemly repetitive 
DNA and Mini and microsatellite DNA and Insertional elements and 

their role and importance 

4 

 UNIT – II  

5 DNA replication: Prokaryotic DNA replication; replication origin and 
site and structure and DNA Ter regions and structure. 

 

5 

6 DNA polymerases, composition and features replication factors and 
the mechanism of replication, leading strand and lagging strand 

synthesis, procesessivity and fidelity. 
Replication of single stranded DNA, M13 viral DNA 

5 

7 General functions of major lipid subclasses 4 

8 Eukaryotic DNA replication; origins, replication initiation complexes 
and their assembly, licensing factors 

4 

9 DNA polymerases and their composition.telomerase and mode of 
action, replication factors, disassembly of chromatin components 

and reassembly during replication 

4 

UNIT – III  

10 Gene Expression: Overview of central dogma 3 

11 RNAs: types, rRNAs; Structural features of rRNAs- prokaryotic and 
eukaryotic. tRNAs: structural features, their anticodon feature 

4 

12 mRNAs- prokaryotic and eukaryotic mRNAs, structural features 4 

 UNIT-IV  

13 Transcription: regulatory elements and mechanism of transcription 
regulation in prokaryotes and eukaryotes 

5 

14 Translation: Overview and mechanism of translation process in 
prokaryotes 

5 

15 Gene regulation and operon concept 5 

 Total Number of Lectures 65 

 

 

 

B.Sc biotechnology (Hons.) (2023-2024) 



BIOT-502-T: Environmental biotechnology 

Teacher's Name : RAMANDEEP KAUR 

S.No. Topic No. of Lectures 

UNIT-I 

1 Basics of Environment and Environmental pollution, air, water, 
soil and noise 

3 

2 Air pollution– Types, Sources & Effects 4 

3 Soil - Physicochemical and bacteriological analysis of soil, soil 
pollutants (fertilizers, insecticides fungicides, pesticides) 

4 

4 Noise pollution, its control and impact on human health 2 

5 Renewable and Non Renewable resources. and their 
Environmental Impacts 

3 

6 Modern Fuels (gasohol, hydrogen and solar energy) and their 
Environmental Impacts 

3 

UNIT-II 

7 Water pollution and its management: Measurement of water, 
pollution, sources of water pollution 

2 

8 Microbiology of waste water treatment, aerobic processes, 
activated sludge, oxidation ponds, trickling filters and rotating 

biological contactors 

6 

9 Anaerobic processes: Anaerobic digesters, upward flow 
anaerobic sludge blanket reactors 

4 

10 General strategies for wastewaters treatment 3 

 UNIT-III  

11 Bioremediation of contaminated soil and its applications 4 

12 Degradation of pesticides and other toxic chemicals by 
microorganism. Integrated Pest management 

4 

13 Biodegradation of environmental pollutants: pesticides, 
hydrocarbons, dye, etc 

2 

14 Biofertilizers for clean environment– Nitrogen fixing 
microorganism 

3 

15 Enrichment of the soil with assimilable nitrogen 2 

 UNIT-IV  

16 Introduction to solid waste and municipal solid waste 
management: Sources, types, composition 

2 

17 Bioabsorption of metals:- Role of Microorganisms in 
biosorption and bioleaching 

4 

18 Enrichment of ores by microorganisms 3 

19 Bioindicators for detection of pollution 3 

 Total number of Lectures 61 

 



BIOT-503-T: Bioinformtaics 

Teacher's Name : SIA BHATIA 

S.No. Topic No. of Lectures 

UNIT-I 

1 Introduction to Bioinformatics, Biological Databases and 
Sequence analysis 

4 

2 Introduction, overview and needs of bioinformatics technology 4 

3 Primary Databases: Primary Sequence database i.e. GenBank & 
EMBL 

3 

4 Secondary Databases: SwissProt/TrEMBL, Pfam 4 

5 Molecular Structure Databases: Protein Data Bank (PDB), SCOP, 
CATH. 

5 

6 Understanding the structure of each database and using it on 
the web 

3 

UNIT-II 

7 Sequence Alignment-Introduction to sequence alignment and 
its applications 

2 

8 Pair wise sequence alignment: Concept of global and local 
alignment, Dot Plot, algorithm for pair wise sequence alignment 

(Needleman Wunsch, Smith-watterman methods) 

8 

9 Introduction to BLAST, types of BLAST, algorithm of BLAST and 
interpretation of its resultSubstitution matrices: Introduction to 
substitution matrices: PAM and BLOSUM matrices, concept of  

log odd ratio. 

7 

10 Multiple sequence alignment: Methods of multiple sequence 
alignment. Introduction to consensus sequences, motifs and 

profiles 

5 

 UNIT-III  

11 Phylogenetic Analysis: Introduction to phylogenetic analysis and 
its application, phylogenetic tree topologies 

4 

12 methods of phylogenetic tree construction and tools 4 

13 Genome Annotation: Concept of genome annotation 2 

14 methods of gene identification 2 

15 Tools of gene identification: GenScan and Glimmer 1 

 UNIT-IV  

16 Protein Structure Prediction: Concepts and strategies of protein 
structure prediction 

2 

17 methods of secondary structure prediction 4 

18 Methods of protein tertiary structure prediction 3 

19 Structure visualization tool –RasMol 2 



 Total number of Lectures 69 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 504-T ENZYMOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Structure and functions of enzymes: 
 

5 

2 Historical background: Structure and general properties of enzymes, 
concept of active centre, binding sites 

4 

3 stereo specificity and ES complex formation, activation energy, 
Evidences for enzyme-substrate complex; Lock and key, Induced fit 

and Transition state hypotheses, 
 

4 

4 Coenzymes and Cofactors- Prosthetic group, coenzymes involved in 
different metabolic pathways. 

 

4 

 UNIT - II  

5 Factors Affecting the Enzyme Activity: Concentration, pH and 
temperature. 

5 

6 Kinetics of a single substrate enzyme catalysed reaction, derivation of 
Michealis-Menten Equation, 

 

5 

7 significance of Km value, Vmax, Turnover number, Kcat. 4 

8 Enzyme activity, international units, specific activity, 4 

9 Concept of Enzyme Inhibition 4 

UNIT - III  

10 Enzyme Regulation: Feedback inhibition, Allosteric Regulation, 3 

11 Covalent Modification and Proteolytic 
Activation. Organization of enzymes in the cell, localization, enzymes 

in membranes. 

4 

12 Acid-base catalysis, covalent catalysis, Metal ion 
catalysis,multienzyme complexes and ribozymes, catalytic 

antibodies, Allosteric enzymes. 

4 

 UNIT-IV  

13 Applications of Enzymes: Immobilized enzymes, industrial 
applications of immobilized enzymes, 

5 



14 Thermophilic enzymes, amylases, lipases, Proteolytic enzymes in 
meat and leather industry, enzymes used in 

fermentation processes, cellulose degrading enzymes, Metal 
degrading enzymes. 

5 

15 Enzymes as thrombolytic agents, Anti-inflammatory agents, 
Isoenzymes 

4 

 Total Number of Lectures 64 

 

 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 601-T Genetic Engineering and rdna technology  

Teacher's Name : Ramandeep Kaur  

S. No. Topic No. of 

Lectures 

UNIT - I  

1 Introduction to genetic engineering. Why gene cloning and DNA analysis is important. 

. How to clone a gene - What is clone, Overview of the procedure 

10 

2 Tools in Recombinant DNA Technology: Restriction and modifying enzymes, Type I , 
Type II and Type III enzymes and their characteristic features; restriction sequences 

4 

3 isoschizomers, rare cutting enzymes, enzyme cutting similar sequence in different 
manner. DNA Modifying enzymes: Characteristics and applications of Nucleases – 

DNase and RNase, DNA-Pol I, Klenow fragment, T4DNA polymerase 

4 

4 T7 DNA polymerase, T4 Polynucleotide kinase, Phosphatase, Reverse transcriptase, 
Taq polymerase and Ligase. Terminal deoxy ribonucleotidyl transferase Polymerase 

Chain Reaction: Types and applications. 

4 

 UNIT - II  

5 Basic biology of plasmids and Phage vectors Basic features of plasmids, plasmid 
classification, Bacteriophage λ, lytic & lysogeny, Promoter control circuits. linear and 

circular forms of lambda vector, DNA cloning with single stranded DNA vectors 

5 

6 DNA cloning vectors Cloning vectors for E. coli- Nomenclature, pBR 322, pBR 327, 
pUC 8, pGEM3Z. insertion and replacement vectors 

5 

7 Vectors based on M13. Methods of identification of recombinants: 

Insertional inactivation, blue/white selection. Cloning vectors for yeast- YEp, YIp, Yrp 

4 

8 Advanced Vectors: cosmid, phagemid, Bacterial Artificial Chromosomes (BACs), 
shuttle vectors, yeast artificial chromosomes 

4 

UNIT - III  



10 Preparation of genomic and cDNA library: Partial digests, Choice of vectors, 
Construction and Evaluationof a genomic library. cDNA library: mRNA enrichment, 

cDNA synthesis, Random, arrayed and Ordered library 

3 

11 Finding The Right Clone: Gene identification, Nucleic acid hybridization, screening 
Procedure, Probeselection, immuno screening, functional complementation. Southern 

blotting, northern blotting. Preparation of nucleic acid probes: DNA and RNA labeling 

techniques, nick translation , random priming 

6 

12 end labelling, radioactive and non- radioactive labels. Site directed mutagenesis 
(cassette , primer extension, RT, real time, multiplex, inverse) 

8 

 UNIT-IV  

13 DNA sequencing (Maxam-Gilbert, Sanger, pyro). 5 

14 Production of Protein from Cloned Genes: Special vectors for expression of foreign 

genes in E. coli, General problems with the production of recombinant protein in E. 
coli 

7 

15 Production of recombinant protein by eukaryotic cells. 5 

 Total Number of Lectures 56 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 602-T BIOPROCESS ENGINEERING AND TECHNOLOGY 

Teacher's Name : Sia Bhatia  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1  
Fundamental principles of biochemical engineering. 

 

5 

2 Sterilization of air and media sterilization, 
 

4 

3  
design of batch sterilization process. 

4 

4 Del factor, sterilization cycle, continuous sterilization process 4 

 UNIT - II  

5 Microbial growth kinetics Simple kinetics of microbial growth (Batch 
and Continuous, Feed Back System), 

 
 

5 

6 yield coefficient, doubling time, specific growth rate, 
 

5 



7 Internal and external feedback systems, 4 

8 metabolic and 
Biomass productivities, 

2 

9 effect of temperature and pH on the product formation 
 
 

4 

UNIT - III  

10 Design of fermenter: 
Components of Fermenter, 

2 

11 Aseptic operation of the fermenters, 4 

12 control and measurement equipment of 
fermenters, pH and DO probes, impeller and spargers, 

4 

 UNIT-IV  

13 Downstream processing 
Removal of microbial cells and other solid materials, foam 

separations, filtration, industrial filters 

5 

14 centrifugations and industrial centrifuges, cell Disruption, aqueous 
two phase extraction system, super critical 

extraction, whole broth process. 

4 

15 Waste water treatment for fermentation process 
 

5 

 Total Number of Lectures 61 

 

B.Sc biotechnology (Hons.) (2023-2024) 

BIOT-603-T: Food biotechnology 

Teacher's Name : RAMANDEEP KAUR 
S.No. Topic No. of 

Lectures 
UNIT-I 

1 History and scope of Food biotechnology, food as substrates for microbes 3 

2 factors affecting growth of microorganisms, Detection of microorganisms 
in food: Sampling plan & procedure for microbial analysis 

4 

3 Qualitative methods to isolate pathogenic microorganisms, test for 
bacterialtoxins in foods 

3 

4 Quantitative methods for microbial enumeration: Direct enumeration 3 

5 indirect estimations and standard and recommended methods 3 

6 Applications of enzymes in food technology 3 

UNIT-II 



7 Principles of food preservation: Physical, chemical, and biological 
methods of preservations 

7 

8 Contamination, preservation and spoilage of different kind of foods: Milk 
and milk products (milk, butter, yoghurt and cheese) 

4 

9 beverages (beer, wine, tea and coffee) 3 

10 meat and fish products (sausages, vegetables and fruits. 4 

 UNIT-III  

11 Food adulterants and food additives: Major food adulterants, types and 
their methods of assay, food additives their function and uses 

4 

12 flavoring agents, coloring agents and vitamins as food additives. 
Fermented foods and their production: Bakers yeast, Bread, cheese, 

yoghurt 

4 

13 tofu, miso, tempeh, sauerkraut,meat and alcoholic beverages ( beer and 
wine) 

5 

14 Production of algal, fungal and other microbial proteins( SCP and 
mushroom etc) Probiotics, prebiotics,fortified and biofortified foods, 

functional foods 

5 

15 nutraceuticals, organic foods. Genetically modified food (Golden rice, 
Favr savr tomato, protato, pomato etc) 

3 

 UNIT-IV  

16 Food and water borne diseases: Shigellosis, Salmonellosis, Cholera. 2 

17 Food borne intoxications: Staphylococcal, Bacillus and Clostridium 
botulinum 

2 

18 Exotoxins and Endotoxins, their mechanism of action 3 

19 Rapid and advanced estimation methods (Immunoassays, nucleic acid 
probe)for detection of pathogens. 

3 

 Total number of Lectures 69 

 
 
 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-604-T: GENOMICS AND PROTEOMICS 

Teacher's Name : SIA BHATIA 

   S.No. Topic No. of 
Lectures 

UNIT-I 

1 Introduction to Genomics, DNA sequencing methods . 3 

2 manual & automated: Maxam & Gilbert and Sangers method. 3 

3 Pyrosequencing. 2 

4 Genome Sequencing: Shotgun  method 1 

5 Hierarchical (clone contig) method 1 



6 Computer tools for sequencing projects: Genome sequence assembly 
software. 

3 

UNIT-II 

7 Managing and Distributing Genome Data: Web based servers and 
softwares for genome analysis 

5 

8 ENSEMBL,VISTA 3 

9 UCSC Genome Browser. NCBI genome. 3 

10 Selected Model Organisms' Genomes and Databases. 2 

 UNIT-III  

11 Introduction to protein structure, Chemical properties of proteins. 4 

12 Physical interactions that determine the property of proteins. 2 

13 Short-range interactions, electrostatic forces, van der waal interactions 2 

14 hydrogen bonds. Hydrophobic interactions. 2 

15 Determination of covalent structures – Edman degradation 3 

 UNIT-IV  

16 Introduction to Proteomics, 2 

17 Analysis of proteomes. 2D-PAGE. 2 

18 Sample preparation, solubilization, reduction, resolution. 
Reproducibility of 2D-PAGE. 

3 

19 Mass spectrometry based methods for protein identification. 4 

20 De novo sequencing using mass spectrometric data. 2 

 Total number of Lectures 52 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-605-T Intellectual Property Rights and Ethical Issues in 

Biotechnology and Entrepreneurship 

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 

Lectures 

UNIT - I   

1 Introduction to Intellectual Property Rights. Tangible and intangible property 
 

5 

2 Patents: Introduction to patent law and brief history (early GATT and TRIPS), 

 

4 

3 conditions for patentability; procedure for obtaining patents, patent filing 

through PCT, rights of a patentee; patent infringements and litigation. 
 

4 



4 Indian patent laws and amendments. Patents from an international perspective. 4 

 UNIT – II  

5 Copyright: Registration procedure and copyright authorities; 
 

5 

6 assignment and transfer of copyright, copyright 
infringement and exceptions to infringement; software copyright. 

5 

7 Designs: Introduction to the law on industrial designs; 4 

8 registration and piracy; international perspective; 
commercial exploitation and infringement. 

4 

9 Trademark: Importance, Registration, Trademark infringement and piracy. 
 

4 

UNIT - 

III 

  

10 Biotechnology patents and its economic, ethical and depository considerations.  
 

3 

11 Patentable subject matter and legal aspects of transfer of biotechnology in India. 
Other multilateral treaties & 

International conventions – Paris convention, CBD, UPOV, PGRFA. 

4 

12 Writing a patent specification. Information sources in patent literature search. 
 

4 

 UNIT-IV  

13 Entrepreneur and its types, Women Entrepreneurship. Selection of a product, 
Product line design and development processes, 

5 

14 Concept of product lifecycle and product economics. 5 

15 Strategies in Biotechnology. Financial support from Government especially 
MSMEs. 

5 

 Total Number of Lectures 65 

 

 

 

 

 

 

 

 

 



 



Unitization of Syllabus 
 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 301-T BIOCHEMISTRY 

Teacher's Name : Vaneet Dhir 

   

S. 
No. 

Topic No. of 
Lectures 

UNIT - I 

1 Metabolism: Metabolic pathways, biochemical reaction 
mechanism, energy rich metabolites. Coupled 

reactions 

3 

2 substrate level phosphorylation. 3 

3 Importance of ATP: Structural basis of high phosphoryl 
transfer potential of ATP 

3 

4 Sources of cellular energy, activated carriers. Regulation and 
evolution of metabolic pathways 

4 

 

 UNIT - II  

5 Carbohydrate metabolism: Biosynthesis and degradation of 
glucose; feeder pathways of glycolysis; Kreb cycle 

5 

6 amphibolic nature of the Kreb cycle; regulation of Kreb cycle 5 

7 Biomolecules in a cell (DNA, RNA and proteins) 4 

8 regulation of gluconegenesis. Glycogen metabolism 4 

9 Mitochondrial electron transport chain, oxidative 
phosphorylation; regulation of ATP synthesis 

4 

UNIT - III 

10 Lipid Metabolism: Biosynthesis and degradation of fatty acids; 
β-oxidation of saturated, unsaturated and polyunsaturated 

fatty acids 

3 

11 Formation of ketone bodies, their function and physiological 
significance. Fatty acid synthesis 

4 

12 Multifunctional enzyme complex in eukaryotes, function of 
citrate 

4 

13 Regulation of fatty acid metabolism. Cholesterol metabolism: 
Biosynthesis of cholesterol and its regulation 

5 

 UNIT-IV  



14 Amino acid metabolism: Biosynthesis of nutritionally non-
essential amino acids; catabolism of carbon skeleton of amino 

acids 

5 

15 Conversion of amino acids to specialized products; amino acids 
as precursors of porphyrins, bile pigments and biogenic amines 

5 

16 Nucleic acid metabolism: Biosynthesis of purine and 
pyrimidine nucleotides; salvage reactions 

5 

17 Catabolism of purines and pyrimidines, urea cycle 4 

 Total Number of Lectures 70 
 

 
 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-302-T GENETICS  

Teacher's Name : RAJAN KAPOOR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Mendelian laws of inheritance, Gene interactions, 
 

3 

2 Sex determination in drosophila, plants and animals, Sex 
linked inheritance, 

4 

3 Non-disjunction as a proof of chromosomal theory of 
inheritance. 

4 

4 Extra chromosomal inheritance: mitochondrial and chloroplast 
genetic systems. 

4 

 UNIT - II  

5 Crossing over: molecular mechanism and cytological proof, 
 

5 

6 Recombination, linkage, gene mapping 
 

5 

7 Three point testcross, interference, coincidence, 4 

8 recombination frequencies, Tetrad analysis, somatic cell 
hybridization for gene linkage studies, 

4 

9 Hereditary defects. 4 

UNIT - III  

10 Mutation: Spontaneous versus induced mutations, types of 
mutations, mutagenic agents: Physical, chemical and radiation 

3 



11 molecular basis of mutations, mechanisms of DNA repair, 
mutations frequency, correlation 

between mutagenicity and carcinogenicity. 

4 

12 Numerical chromosome aberrations: polyploidy, aneuploidy, 
Chromosomal aberrations: Deletion, duplications, inversions, 

translocations, position effects. 

4 

 UNIT-IV  

13 Basic microbial genetics: Conjugation, transduction, 
transformation, isolation of auxotrophs, replica plating 

techniques, 

5 

14 analysis of mutations in biochemical pathway, one gene – one 
enzyme hypothesis. 

 

5 

15 Population genetics: Hardy-Weinberg equilibrium, gene and 
genotypic frequencies,Chi- square test, 

probability, pedigree analysis. 
 

5 

 Total Number of Lectures 63 

 
 

B.Sc biotechnology (Hons.) (2023-2024)  
BIOT-303-T: IMMUNOLOGY-I  

Teacher's Name : SIA BHATIA  

   

S.No. Topic No. of Lectures 

UNIT-I   

1 Overviews of immune system – Historical perspectives 3 

2 Innate and acquired immunity 4 

3 Clonal nature of immune response 4 

4 Cells of the immune system : Hematopoiesis and differentiation, 
lymphocyte trafficking, Blymphocytes, T-lymphocytes 

5 

5 Macrophages, dendritic cells, Natural killer cells and lymphocyte 
activated killer cells 

6 

6 Eosinophils, neutrophils & mast cells. 3 

UNIT-II   

7 Organs of the immune system : Primary and secondary lymphoid organs, 
systemic function of immune system. 

 

5 

8 Lymphocyte Trafficking: Cell surface proteins 
Cell Adhesion molecules (Integrin, Selectin, Cadherin family and Ig 

Superfamily). 

3 



9 Antigen – Immunogenicity Vs. antigenicity, factors effecting 
immunogeniticity, nature of 

immunogen 
 

4 

10 Epitopes, heptans and antigenicity, pattern recognition receptors 5 

 UNIT III  

11 B Cell Activation, Differentiation: B-Cell Activation and Proliferation, In 
Vivo Sites for Induction of Humoral Responses, T-dependent and T-

independent antigens. 
 

3 

12 Structure of antibody, antibody effector function, antibody classes 2 

13 biological activities, antigenic determinants on 
Immunoglobulins,Immunoglobulins superfamilies, generation of antibody 

diversity. 
 

3 

 UNIT IV  

14 General organization and inheritance, MHC molecules and 
genes, genetic map, cellular distribution, regulation of MHC expression 

and disease susceptibility. 
 

4 

15 T-Cell Receptors: Structure and Roles, T-Cell Receptor Complex, Thymic 
Selection of the T-Cell Repertoire, TH-Cell Activation, 

2 

16 T-Cell Differentiation, Cell Death and T-Cell populations, Peripheral-T-
Cells. 

 

4 

 Total number of Lectures 60 

 
 

Subject:  BIOT-304-T PLANT TISSUE CULTURE  

Teacher's Name : RAMANDEEP KAUR  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Cellular totipotency and differentiation in plants. 
 

5 

2 Plant Culture Media and their composition 
 

4 

3 Sterilization techniques for glassware and tissue culture media. 
 

4 

4 Micropropagation: Establishment of aseptic culture, various stages, 
advantages and disadvantages. 

4 



 UNIT – II  

5 Organogenesis; somatic embryogenesis; Synthetic seeds somaclonal 
variation, its genetic basis and application in crop improvement. 

 

8 

6 Cell/callus line selection for resistance to herbicide, stress and 
diseases. Role of tissue culture in rapid clonal propagation 

 

5 

7 production of pathogen - free plants and "Virus Indexing" 4 

8 Anther and Ovary Culture; 5 

9 Haploid and Triploid plant production & their application. 
 

5 

UNIT – III  

10 Protoplast and somatic hybridization: 2 

11 : Isolation, culture and plant regeneration, protoplast fusion, 
identification 

and characterization of somatic hybrids, cybrids 

6 

12 applications of protoplast hybridization technology. 
 

2 

 UNIT-IV  

13 Secondary metabolites: Secondary Plant products from cultured cells 
and their industrial applications. 

2 

14 Cryopreservation of germplasm: Short term and long term 
conservation of plant genetic resources, 

3 

15 In situ and Ex situ conservation of plants 
 

2 

 Total Number of Lectures 61 

 
 

Subject:  BIOT- 305-T ANIMAL CELL CULTURE 

Teacher's Name : SIA BHATIA 

   S. 
No. 

Topic No. of 
Lecture

s 

UNIT – I 

1 History of development of cell cultures, 5 

2 natural surroundings for animal cells, simulating natural 
conditions 

for animal cells, metabolic capabilities of animal cells. 

4 



3 Biology of cultured cells : The culture environment, cell adhesion, 
proliferation, differentiation, signaling, 

evolution of cell lines. 

4 

4 Equipments and materials for animal cell culture technology. 4 

 UNIT – II  

5 Introduction to the balanced salt solutions and simple growth 
medium. Brief discussion on the chemical, 

physical and metabolic functions of different constituents of 
culture medium. Role of carbon dioxide. Role of 

serum and supplements. 

5 

6 Serum & protein free defined media and their application. 5 

7 Animal cell culture Techniques: Dispersion and disruption of 
tissues; 

4 

8 primary cultures, anchorage and nonanchorage dependent cells; 4 

9 secondary culture, transformed animal cells. 4 

UNIT – III 

10 Established/continuous cell lines, commonly used animal cell 
lines, their origin and characteristic. 

3 

11 Maintenance and growth kinetics of cells in culture, 
differentiation of cells, 

4 

12 Measurement of growth and viability of cells in culture. 
Cytotoxicity assays & their applications 

4 

 UNIT-IV  

13 Characterization of Cell lines and their authentication, 5 

14 Cell fusion and production of monoclonal antibodies. 
Transformation and immortalization, 

5 

15 cryopreservation. 
Bio-Safety & Bioethics. 

5 

 Total Number of Lectures 65 

 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-401-T: IMMUNOLOGY-II 

Teacher's Name : SIA BHATIA 

   



S.No. Topic 
No. of 

Lectures 

UNIT-I 

1 
Cell surface proteins, Cell Adhesion molecules (Integrin, Selectin, 

Cadherin family and Ig Superfamily). 
5 

2 
Function, Components- Classic, Alternative, Mannose binding proteins, 

activation, 
5 

3 Regulation of the Complement System 4 

4 
Biological Consequences of Complement 

Activation. 
7 

UNIT-II 

5 
Hybridoma Technology: Production of Monoclonal Antibodies, applications 

of polyclonal and monoclonal antibodies. 
5 

6 
Antigen–Antibody interactions: Strength of interaction, cross reactivity, 

antibody affinity, avidity 
6 

7 
immunodiffusion, immunoelectrophoresis, immunoassays, Enzyme linked 

immunosorbent assay (ELISA), 
4 

8 Radioimmunoassay (RIA), western blot, Immunofluorescence. 5 

 
UNIT-III 

 
9 Type I, Type II, Type III and Type IV Hypersensitivity  reactions 2 

10 
Organ specific autoimmune diseases: Hashimoto’s Thyroditis, Insulin-

dependenT Diabetes Mellitus, Grave’s disease, Mysthenia Gravis. 
3 

11 Systemic lupus Erythmatosus (SLE). 4 

 
UNIT IV 

 

12 

Immunologic Basis of Graft Rejection, Clinical Manifestations of 
Graft Rejection, General Immunosuppressive Therapy, Specific 

Immunosuppressive Therapy, Immune Tolerance to Allografts, Clinical 
Transplantation 

6 

13 
principles of vaccination, passive & active immunization, immunization 

programs, adjuvants, 
2 

14 
bacterial vaccines, viral vaccines, polysaccharide vaccines, DNA 

vaccines,recombinant vaccines, vaccines to other infectious agents, tumor 
vaccines. 

6 



 
 

Total number of Lectures 64 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 402-T BIOPHYSICAL AND BIOCHEMICAL TECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   

S. No. Topic No. of 
Lectures 

UNIT – I 

1 Principle, working and applications of Spectrophotometry 
(UV& visible) and spectroflourimetry, 

5 

2 Atomic absorption spectrophotometry: Equipment used 
and applications 

4 

3 Infrared and Raman spectroscopy. ORD and circular 
dichroism, Nuclear Magnetic Resonance and Electron 
Spin Resonance spectroscopy, Magnetic Resonance 

Imaging. 

4 

4 Electrophoresis: Principle, types & applications. 4 

 UNIT – II  

5 Microscopy: Properties; Light and Bright field Microscopy, 
Dark field Microscopy; Phase contrast, 

5 

6  
Fluorescent  microscopy, 

5 

7 Electron microscopy: Scanning and Transmission Electron 
Microscopy. 

4 

8 Centrifugation: Principle, types & applications. 4 

9 Confocal Microscopy 4 

UNIT – III 

10 Crystallography: Physical basis of crystallization; formation 
of crystals; Mounting of crystals 

3 

11 X-ray diffraction: Braggs law; Diffraction of x-rays by 
crystals 

4 

12 Overview of chromatography; Gas chromatography and 
HPLC 

4 

 UNIT-IV  



13 Radioisotope techniques: Radiotracers; GM counter, 
proportional and scintillation counters, autoradiography. 

5 

14 Mass spectrometry: Physical basis; Instrument used; 
ionization modes; Applications 

5 

15 Collaboration of MS with other techniques: GCMS and 
LCMS. 

5 

 Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-403-T PLANT BIOTECHNOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Genetic material of plant cells with an introduction to 
chloroplast and mitochondrial DNA. 

 

5 

2 Plant Promoter, Plant Selection markers and reporter genes 4 

3 Transformation of plant cells; 4 

4 different type of vectors including viral vectors and their 
benefits. 

 

4 

 UNIT – II  

5 Modes of gene delivery in plants: Particle bombardment, 
electroporation, microinjection; Advantages and 

disadvantages 
 

5 

6 Agrobacterium mediated gene transfer, natural pathogen mode 
of infection, 

 
 

5 

7 vir gene functions, Ti / Ri plasmids 4 

8 Screening and selection of transformants, PCR and 
hybridization 

methods; 

4 



9 Transgene selection and silencing; Generation and maintenance 
of transgenic plants. 

 

4 

UNIT – III  

10 Transgenic plants: Genetic modification of plants for herbicide 
resistance, 

3 

11 Pest resistance, virus resistance 
Bacterial and fungal resistance. : Delayed fruit ripening, 

improved protein composition 

4 

12 Bt cotton, golden rice and some others as examples. 
 

4 

 UNIT-IV  

13 Plant cell as factories for production of industrial enzymes 5 

14 biodegradable plastics, antibodies, edible vaccines; 
 

5 

15 manipulation of metabolic pathways for production of fatty 
acids, industrial oils, terpenoids, flavanoids. 

5 

 Total Number of Lectures 65 

 
 

BIOT-404-T: Agro and industrial biotechnology 

Teacher's Name : Sia Bhatia 

   
S.No. Topic No. of Lectures 

UNIT-I 

1 
Basic concept of agriculture as industry: Industrially important 

microbes 
3 

2 
screening, selection and 

identification 
5 

3 
Maintenance and preservation of industrially important microbial 

cultures 
4 

4 
Differences between microbial industrial process and chemical 

industrial process 
4 

UNIT-II 

7 
Improvement programme of industrial microbes, mutational 

programme of pencillin prodcing microbes 
5 

8 
selection pressure in maintaining the hyper producer, lowering of 

production due to reversal of mutations 
6 



9 
media formulation and process optimization of industrial and agro 

industrial microbes 
4 

 
UNIT-III 

 

10 
Microbes in agro industries and industrial biotechnology: 

Introduction of primary and secondary metabolites 
6 

11 
production of vitamin B12, alcohol, wine, beer, cheese, bread, citric 

acid, gluconic acid, antibiotics (penicillin) 
10 

12 
enzymes (amylases, cellulases, lipases and proteases) and their 

industrial applications 
6 

 
UNIT-IV 

 

13 
Emerging energy technologies in agro industries: production of 

vermiculture, composting, herbicides and biopesticides 
7 

14 
Production of biofertilizers: Blue green algae, azolla, fungi, 

mycorrhiza (VAM) 
5 

15 
bacteria – 

Azospirrilum, microbial biotransformations 
2 

16 single cell proteins (bacterial, fungal and algal) 2 

 
Total number of Lectures 69 

 

 

 

Subject:  BIOT- 405-T ANIMAL BIOTECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   
S. No. Topic 

No. of 
Lectures 

UNIT – I 

1 

Organotypic culture: Gas and nutrient exchange, structure 
integrity, 

growth, differentiation, advantages and applications. 5 

2 

Methods, advantages and applications of histotypic 
culture. 4 

3 
Three dimensional culture and tissue engineering: Concept 

of tissue engineering, components of tissue 
engineering, 4 

4 Cells imaging in 3D construct. 4 



 
UNIT – II 

 5 

In vitro fertilization (IVF) in Humans and Embryo Transfer 
in Livestock. 5 

6 Cells as virus host/cell culture based vaccines, 5 

7 
cells as protein factory/cell 

expression system 4 

8 

cells as antigen presenter/personalized vaccine. 4 

9 Different methods of scale up at laboratory and industrial 
level. 4 

UNIT – III 

10 
Transgenic animals and their applications: Concept of 

transgenics 3 

11 
Methods of gene transfer, selection of 

clone containing DNA insert and application of transgenic 
animals (Food, environment, recombinant proteins, 

drugs etc.). 4 

12 Safety and ethical issues of transgenic animals. 4 

 

UNIT-IV 

 

13 

Production of various products of human use using animal 
cell culture: 

Antibiotics production 5 

14 Human Growth factors 5 

15 Insulin and other Hormones 5 

 
Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 501-T MOLECULAR BIOLOGY  

Teacher's Name : SIA BHATIA  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 DNA: Chemical composition of DNA DNA structure-single stranded 
DNA, detailed account of double stranded DNA, BDNA, Z.DNA and 

other structural forms and their importance 

5 



2 Genome organization in prokaryotes: Molecular nature of the genetic 
material, Composition and structure of prokaryotic DNA and RNA 

4 

3 Genome organization in eukaryotes: Composition and structure of 
eukaryotic DNA and RNA 

4 

4 Characteristic features of highly repetitive DNA, Tandemly repetitive 
DNA and Mini and microsatellite DNA and Insertional elements and 

their role and importance 

4 

 UNIT – II  

5 DNA replication: Prokaryotic DNA replication; replication origin and 
site and structure and DNA Ter regions and structure. 

 

5 

6 DNA polymerases, composition and features replication factors and 
the mechanism of replication, leading strand and lagging strand 

synthesis, procesessivity and fidelity. 
Replication of single stranded DNA, M13 viral DNA 

5 

7 General functions of major lipid subclasses 4 

8 Eukaryotic DNA replication; origins, replication initiation complexes 
and their assembly, licensing factors 

4 

9 DNA polymerases and their composition.telomerase and mode of 
action, replication factors, disassembly of chromatin components 

and reassembly during replication 

4 

UNIT – III  

10 Gene Expression: Overview of central dogma 3 

11 RNAs: types, rRNAs; Structural features of rRNAs- prokaryotic and 
eukaryotic. tRNAs: structural features, their anticodon feature 

4 

12 mRNAs- prokaryotic and eukaryotic mRNAs, structural features 4 

 UNIT-IV  

13 Transcription: regulatory elements and mechanism of transcription 
regulation in prokaryotes and eukaryotes 

5 

14 Translation: Overview and mechanism of translation process in 
prokaryotes 

5 

15 Gene regulation and operon concept 5 

 Total Number of Lectures 65 

 

 

 

B.Sc biotechnology (Hons.) (2023-2024) 



BIOT-502-T: Environmental biotechnology 

Teacher's Name : RAMANDEEP KAUR 

S.No. Topic No. of Lectures 

UNIT-I 

1 Basics of Environment and Environmental pollution, air, water, 
soil and noise 

3 

2 Air pollution– Types, Sources & Effects 4 

3 Soil - Physicochemical and bacteriological analysis of soil, soil 
pollutants (fertilizers, insecticides fungicides, pesticides) 

4 

4 Noise pollution, its control and impact on human health 2 

5 Renewable and Non Renewable resources. and their 
Environmental Impacts 

3 

6 Modern Fuels (gasohol, hydrogen and solar energy) and their 
Environmental Impacts 

3 

UNIT-II 

7 Water pollution and its management: Measurement of water, 
pollution, sources of water pollution 

2 

8 Microbiology of waste water treatment, aerobic processes, 
activated sludge, oxidation ponds, trickling filters and rotating 

biological contactors 

6 

9 Anaerobic processes: Anaerobic digesters, upward flow 
anaerobic sludge blanket reactors 

4 

10 General strategies for wastewaters treatment 3 

 UNIT-III  

11 Bioremediation of contaminated soil and its applications 4 

12 Degradation of pesticides and other toxic chemicals by 
microorganism. Integrated Pest management 

4 

13 Biodegradation of environmental pollutants: pesticides, 
hydrocarbons, dye, etc 

2 

14 Biofertilizers for clean environment– Nitrogen fixing 
microorganism 

3 

15 Enrichment of the soil with assimilable nitrogen 2 

 UNIT-IV  

16 Introduction to solid waste and municipal solid waste 
management: Sources, types, composition 

2 

17 Bioabsorption of metals:- Role of Microorganisms in 
biosorption and bioleaching 

4 

18 Enrichment of ores by microorganisms 3 

19 Bioindicators for detection of pollution 3 

 Total number of Lectures 61 

 



BIOT-503-T: Bioinformtaics 

Teacher's Name : SIA BHATIA 

S.No. Topic No. of Lectures 

UNIT-I 

1 Introduction to Bioinformatics, Biological Databases and 
Sequence analysis 

4 

2 Introduction, overview and needs of bioinformatics technology 4 

3 Primary Databases: Primary Sequence database i.e. GenBank & 
EMBL 

3 

4 Secondary Databases: SwissProt/TrEMBL, Pfam 4 

5 Molecular Structure Databases: Protein Data Bank (PDB), SCOP, 
CATH. 

5 

6 Understanding the structure of each database and using it on 
the web 

3 

UNIT-II 

7 Sequence Alignment-Introduction to sequence alignment and 
its applications 

2 

8 Pair wise sequence alignment: Concept of global and local 
alignment, Dot Plot, algorithm for pair wise sequence alignment 

(Needleman Wunsch, Smith-watterman methods) 

8 

9 Introduction to BLAST, types of BLAST, algorithm of BLAST and 
interpretation of its resultSubstitution matrices: Introduction to 
substitution matrices: PAM and BLOSUM matrices, concept of  

log odd ratio. 

7 

10 Multiple sequence alignment: Methods of multiple sequence 
alignment. Introduction to consensus sequences, motifs and 

profiles 

5 

 UNIT-III  

11 Phylogenetic Analysis: Introduction to phylogenetic analysis and 
its application, phylogenetic tree topologies 

4 

12 methods of phylogenetic tree construction and tools 4 

13 Genome Annotation: Concept of genome annotation 2 

14 methods of gene identification 2 

15 Tools of gene identification: GenScan and Glimmer 1 

 UNIT-IV  

16 Protein Structure Prediction: Concepts and strategies of protein 
structure prediction 

2 

17 methods of secondary structure prediction 4 

18 Methods of protein tertiary structure prediction 3 

19 Structure visualization tool –RasMol 2 



 Total number of Lectures 69 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 504-T ENZYMOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Structure and functions of enzymes: 
 

5 

2 Historical background: Structure and general properties of enzymes, 
concept of active centre, binding sites 

4 

3 stereo specificity and ES complex formation, activation energy, 
Evidences for enzyme-substrate complex; Lock and key, Induced fit 

and Transition state hypotheses, 
 

4 

4 Coenzymes and Cofactors- Prosthetic group, coenzymes involved in 
different metabolic pathways. 

 

4 

 UNIT - II  

5 Factors Affecting the Enzyme Activity: Concentration, pH and 
temperature. 

5 

6 Kinetics of a single substrate enzyme catalysed reaction, derivation of 
Michealis-Menten Equation, 

 

5 

7 significance of Km value, Vmax, Turnover number, Kcat. 4 

8 Enzyme activity, international units, specific activity, 4 

9 Concept of Enzyme Inhibition 4 

UNIT - III  

10 Enzyme Regulation: Feedback inhibition, Allosteric Regulation, 3 

11 Covalent Modification and Proteolytic 
Activation. Organization of enzymes in the cell, localization, enzymes 

in membranes. 

4 

12 Acid-base catalysis, covalent catalysis, Metal ion 
catalysis,multienzyme complexes and ribozymes, catalytic 

antibodies, Allosteric enzymes. 

4 

 UNIT-IV  

13 Applications of Enzymes: Immobilized enzymes, industrial 
applications of immobilized enzymes, 

5 



14 Thermophilic enzymes, amylases, lipases, Proteolytic enzymes in 
meat and leather industry, enzymes used in 

fermentation processes, cellulose degrading enzymes, Metal 
degrading enzymes. 

5 

15 Enzymes as thrombolytic agents, Anti-inflammatory agents, 
Isoenzymes 

4 

 Total Number of Lectures 64 

 

 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 601-T Genetic Engineering and rdna technology  

Teacher's Name : Ramandeep Kaur  

S. No. Topic No. of 

Lectures 

UNIT - I  

1 Introduction to genetic engineering. Why gene cloning and DNA analysis is important. 

. How to clone a gene - What is clone, Overview of the procedure 

10 

2 Tools in Recombinant DNA Technology: Restriction and modifying enzymes, Type I , 
Type II and Type III enzymes and their characteristic features; restriction sequences 

4 

3 isoschizomers, rare cutting enzymes, enzyme cutting similar sequence in different 
manner. DNA Modifying enzymes: Characteristics and applications of Nucleases – 

DNase and RNase, DNA-Pol I, Klenow fragment, T4DNA polymerase 

4 

4 T7 DNA polymerase, T4 Polynucleotide kinase, Phosphatase, Reverse transcriptase, 
Taq polymerase and Ligase. Terminal deoxy ribonucleotidyl transferase Polymerase 

Chain Reaction: Types and applications. 

4 

 UNIT - II  

5 Basic biology of plasmids and Phage vectors Basic features of plasmids, plasmid 
classification, Bacteriophage λ, lytic & lysogeny, Promoter control circuits. linear and 

circular forms of lambda vector, DNA cloning with single stranded DNA vectors 

5 

6 DNA cloning vectors Cloning vectors for E. coli- Nomenclature, pBR 322, pBR 327, 
pUC 8, pGEM3Z. insertion and replacement vectors 

5 

7 Vectors based on M13. Methods of identification of recombinants: 

Insertional inactivation, blue/white selection. Cloning vectors for yeast- YEp, YIp, Yrp 

4 

8 Advanced Vectors: cosmid, phagemid, Bacterial Artificial Chromosomes (BACs), 
shuttle vectors, yeast artificial chromosomes 

4 

UNIT - III  



10 Preparation of genomic and cDNA library: Partial digests, Choice of vectors, 
Construction and Evaluationof a genomic library. cDNA library: mRNA enrichment, 

cDNA synthesis, Random, arrayed and Ordered library 

3 

11 Finding The Right Clone: Gene identification, Nucleic acid hybridization, screening 
Procedure, Probeselection, immuno screening, functional complementation. Southern 

blotting, northern blotting. Preparation of nucleic acid probes: DNA and RNA labeling 

techniques, nick translation , random priming 

6 

12 end labelling, radioactive and non- radioactive labels. Site directed mutagenesis 
(cassette , primer extension, RT, real time, multiplex, inverse) 

8 

 UNIT-IV  

13 DNA sequencing (Maxam-Gilbert, Sanger, pyro). 5 

14 Production of Protein from Cloned Genes: Special vectors for expression of foreign 

genes in E. coli, General problems with the production of recombinant protein in E. 
coli 

7 

15 Production of recombinant protein by eukaryotic cells. 5 

 Total Number of Lectures 56 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 602-T BIOPROCESS ENGINEERING AND TECHNOLOGY 

Teacher's Name : Sia Bhatia  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1  
Fundamental principles of biochemical engineering. 

 

5 

2 Sterilization of air and media sterilization, 
 

4 

3  
design of batch sterilization process. 

4 

4 Del factor, sterilization cycle, continuous sterilization process 4 

 UNIT - II  

5 Microbial growth kinetics Simple kinetics of microbial growth (Batch 
and Continuous, Feed Back System), 

 
 

5 

6 yield coefficient, doubling time, specific growth rate, 
 

5 



7 Internal and external feedback systems, 4 

8 metabolic and 
Biomass productivities, 

2 

9 effect of temperature and pH on the product formation 
 
 

4 

UNIT - III  

10 Design of fermenter: 
Components of Fermenter, 

2 

11 Aseptic operation of the fermenters, 4 

12 control and measurement equipment of 
fermenters, pH and DO probes, impeller and spargers, 

4 

 UNIT-IV  

13 Downstream processing 
Removal of microbial cells and other solid materials, foam 

separations, filtration, industrial filters 

5 

14 centrifugations and industrial centrifuges, cell Disruption, aqueous 
two phase extraction system, super critical 

extraction, whole broth process. 

4 

15 Waste water treatment for fermentation process 
 

5 

 Total Number of Lectures 61 

 

B.Sc biotechnology (Hons.) (2023-2024) 

BIOT-603-T: Food biotechnology 

Teacher's Name : RAMANDEEP KAUR 
S.No. Topic No. of 

Lectures 
UNIT-I 

1 History and scope of Food biotechnology, food as substrates for microbes 3 

2 factors affecting growth of microorganisms, Detection of microorganisms 
in food: Sampling plan & procedure for microbial analysis 

4 

3 Qualitative methods to isolate pathogenic microorganisms, test for 
bacterialtoxins in foods 

3 

4 Quantitative methods for microbial enumeration: Direct enumeration 3 

5 indirect estimations and standard and recommended methods 3 

6 Applications of enzymes in food technology 3 

UNIT-II 



7 Principles of food preservation: Physical, chemical, and biological 
methods of preservations 

7 

8 Contamination, preservation and spoilage of different kind of foods: Milk 
and milk products (milk, butter, yoghurt and cheese) 

4 

9 beverages (beer, wine, tea and coffee) 3 

10 meat and fish products (sausages, vegetables and fruits. 4 

 UNIT-III  

11 Food adulterants and food additives: Major food adulterants, types and 
their methods of assay, food additives their function and uses 

4 

12 flavoring agents, coloring agents and vitamins as food additives. 
Fermented foods and their production: Bakers yeast, Bread, cheese, 

yoghurt 

4 

13 tofu, miso, tempeh, sauerkraut,meat and alcoholic beverages ( beer and 
wine) 

5 

14 Production of algal, fungal and other microbial proteins( SCP and 
mushroom etc) Probiotics, prebiotics,fortified and biofortified foods, 

functional foods 

5 

15 nutraceuticals, organic foods. Genetically modified food (Golden rice, 
Favr savr tomato, protato, pomato etc) 

3 

 UNIT-IV  

16 Food and water borne diseases: Shigellosis, Salmonellosis, Cholera. 2 

17 Food borne intoxications: Staphylococcal, Bacillus and Clostridium 
botulinum 

2 

18 Exotoxins and Endotoxins, their mechanism of action 3 

19 Rapid and advanced estimation methods (Immunoassays, nucleic acid 
probe)for detection of pathogens. 

3 

 Total number of Lectures 69 

 
 
 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-604-T: GENOMICS AND PROTEOMICS 

Teacher's Name : SIA BHATIA 

   S.No. Topic No. of 
Lectures 

UNIT-I 

1 Introduction to Genomics, DNA sequencing methods . 3 

2 manual & automated: Maxam & Gilbert and Sangers method. 3 

3 Pyrosequencing. 2 

4 Genome Sequencing: Shotgun  method 1 

5 Hierarchical (clone contig) method 1 



6 Computer tools for sequencing projects: Genome sequence assembly 
software. 

3 

UNIT-II 

7 Managing and Distributing Genome Data: Web based servers and 
softwares for genome analysis 

5 

8 ENSEMBL,VISTA 3 

9 UCSC Genome Browser. NCBI genome. 3 

10 Selected Model Organisms' Genomes and Databases. 2 

 UNIT-III  

11 Introduction to protein structure, Chemical properties of proteins. 4 

12 Physical interactions that determine the property of proteins. 2 

13 Short-range interactions, electrostatic forces, van der waal interactions 2 

14 hydrogen bonds. Hydrophobic interactions. 2 

15 Determination of covalent structures – Edman degradation 3 

 UNIT-IV  

16 Introduction to Proteomics, 2 

17 Analysis of proteomes. 2D-PAGE. 2 

18 Sample preparation, solubilization, reduction, resolution. 
Reproducibility of 2D-PAGE. 

3 

19 Mass spectrometry based methods for protein identification. 4 

20 De novo sequencing using mass spectrometric data. 2 

 Total number of Lectures 52 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-605-T Intellectual Property Rights and Ethical Issues in 

Biotechnology and Entrepreneurship 

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 

Lectures 

UNIT - I   

1 Introduction to Intellectual Property Rights. Tangible and intangible property 
 

5 

2 Patents: Introduction to patent law and brief history (early GATT and TRIPS), 

 

4 

3 conditions for patentability; procedure for obtaining patents, patent filing 

through PCT, rights of a patentee; patent infringements and litigation. 
 

4 



4 Indian patent laws and amendments. Patents from an international perspective. 4 

 UNIT – II  

5 Copyright: Registration procedure and copyright authorities; 
 

5 

6 assignment and transfer of copyright, copyright 
infringement and exceptions to infringement; software copyright. 

5 

7 Designs: Introduction to the law on industrial designs; 4 

8 registration and piracy; international perspective; 
commercial exploitation and infringement. 

4 

9 Trademark: Importance, Registration, Trademark infringement and piracy. 
 

4 

UNIT - 

III 

  

10 Biotechnology patents and its economic, ethical and depository considerations.  
 

3 

11 Patentable subject matter and legal aspects of transfer of biotechnology in India. 
Other multilateral treaties & 

International conventions – Paris convention, CBD, UPOV, PGRFA. 

4 

12 Writing a patent specification. Information sources in patent literature search. 
 

4 

 UNIT-IV  

13 Entrepreneur and its types, Women Entrepreneurship. Selection of a product, 
Product line design and development processes, 

5 

14 Concept of product lifecycle and product economics. 5 

15 Strategies in Biotechnology. Financial support from Government especially 
MSMEs. 

5 

 Total Number of Lectures 65 

 

 

 

 

 

 

 

 

 



 



Unitization of Syllabus 

BSc-III Semester (Aug 2023 to Dec 2023) 

Paper II: Biochemistry and Physiology I (Zoo 302) 

Teachers name-Rajan Kapoor 

R     

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 Biochemistry and its scope; 2 

2 
Carbohydrates, proteins, lipids and nucleic acids: their classifications 

and functions. 
8 

      

UNIT - II 

      

3 
Enzymes : Nature, nomenclature, mode of action, their classification, 

 coenzymes and cofactors. 
4 

4 

Carbohydrate metabolism : The Embden Meyerhoff, Parnas pathway 

(glycolysis), the 

 tricarboxylic acid cycle, the hexose monophosphate shunt, 

 glycogenesis and glycogenolysis. 

8 

      

UNIT - III 

      

5 

Digestion : Digestion of dietary constituents, regulation of digestive 

 processes and absorption. extra and intra cellular digestion, 

 enzymatic digestion and symbiotic digestion. 

6 

6 

Respiration : Exchange and transport of respiratory gases, Oxygen 

dissociation 

 curve of haemoglobin, Bohr effect, chloride shift, Haldane 

 effect and control of breathing.  

4 

      

UNIT - IV 

      

7 
Blood : Composition and functions of blood and lymph. Function of 

 hemoglobin, blood clotting. Blood groups including Rh. Factor. 
6 

8 

Heart : Origin and regulation of heart beat, cardiac cycle, 

 electrocardiogram, cardiac output, blood pressure and 

 micro-circulation.  

6 

  Total Number of Lectures 44 



   

   
 



Unitization of Syllabus 

BSc-VI Semester (January 2024 to May 2024) 

Option II-Economic entomology and Pest management II    (Zoo 602 B) 

Teachers name-Rajan Kapoor 

      

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 Sericulture   

  

(i) Species of silkworm (ii) Requirements of Sericulture Industry (iii) 

Grainage Management 4 

  (iv) Pre and Post-cocoon processing (Stifling & Reeling) 4 

  (v) Diseases of silkworm 2 

      

UNIT - II 

      

2 Apiculture (i) Species of Honeybees 2 

  (ii) Flora for Apiculture (iii) Methods & Appliances of Bee Keeping 4 

  

(iv) Products - (a) Honey (b) Bee wax (c) Propolis (d) Pollen (e) 

Royal Jelly (f) Bee Venom 2 

  (v) Diseases of Honey bee 2 

3 Lac Culture (i) Species and varities of Lac insect 2 

  (ii) Host Plants (iii) Cultivation of Lac (iv) Processing of Lac 2 

  (v) Lac Industry (vi) Enemies of Lac insect 2 

      

UNIT - III 

      

4 Chemical Control : Types and Classification of Insecticides   

  (a) Insecticides of plant origin w 4 

  (b) Chlorinated Hydrocarbons insecticides 2 

  c)Organophosphorus Insecticides 2 

  d)Carbamate Insecticides 1 

  (e) Fumigants 1 

5 Hazards of chemical control. List of banned pesticides. 2 

      

UNIT - IV 

      

6 Recent methods of Pest Control   



  

• Biological Control : History; Techniques in biological control, 

Agents of biological Control (a) Vertebrates (b) Nemathelminthes (c) 

Arthropods (d) Protozoan; Microbial control with the help of Bacteria, 

Virus and Fung 5 

  

Integrated Pest Control: Introduction of IPM: Pre-requisites; 

Implementation Strategy; Framework of IPM programme and 

perspectives in IPM. 5 

  Total lectuers 48 

 



Unitization of Syllabus 

BSc-V Semester(July-Dec 2023) 

Paper I: Developmental Biology (Zoo 501) 

Teachers name-Rajan Kapoor 

      

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 

Gametogenesis with particular reference to differentiation of 

spermatozoa. Vitellogenesis, role of follicle/subtesticular cells in 

gametogenesis 

10 

2 Egg maturation : egg membranes : polarity of egg. 5 

      

UNIT - II 

      

3 Fertilization, parthenogenesis.  5 

4 

Cleavage : Types of cleavage patterns depending upon amount and 

distribution of yolk and position of spindle. Blastula and types of 

blastula 

6 

5 Fate maps of chick and frog embryos 3 

      

UNIT - III 

      

6 

Induction: cell to cell interactions: juxtacrine, paracrine, gap junctions; 

basic concepts of organizers and inducers and their role. 

Determination and differentiation 

6 

7 
Development up to three germ layers in Herdmania, Amphioxus, frog, 

chick and rabbi 
12 

      

UNIT - IV 

      

8 Foetal membranes, their formation and role. 6 

9 Mammalian placenta – its formation, types and functions.  6 

10 Metamorphosis in Herdmania and Rana (frog 4 

      

  Total Number of Lectures 63 

 



Unitization of Syllabus 

BSc-I Semester (Aug. 2023 to Dec. 2023) 

Paper I: Biodiversity and Cell biology I(Zoo I) 

Teachers name-Rajan Kapoor 

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 
Detailed study of the following protozoan types : 

Amoeba, Paramecium and Plasmodium, Entamoeba 
12 

2 

Classification up to orders with ecological notes and economic 

importance (if any) of the following : 

Entamoeba, Trypanosoma, Giardia, Noctiluca, Eimeria, 

Opalina,Vorticella, Balantidium and Nyctotherus 

2 

UNIT - II 

3 
Detailed study of the following animal types : 

Parazoa (Porifera) : Sycon (Scypha) 
4 

4 Cnidaria (Coelenterata) : Obelia 4 

5 
Classification upto orders with brief ecological note and economic 

importance (if any) of the following: 
2 

6 Parazoa (Porifera) : Grantia, Euplectella, Hyalonema and Spongilla 2 

7 

Cnidaria (Coelenterata) : Hydra, Sertularia, Plumularia, Obelia, 

Tubularia, Bougainvillea, Porpita, Velella, Physalia, Rhizostoma 

Millipora, Aurelia, Alcyonium, Tubipora, Zoanthus, Metridium, 

Madrepora, Favia, Fungia and Astrangia. 

2 

UNIT - III 

8 

Methods in Cell Biology : Principles and applications of light ( 

simple, compound & phase contrast)  and electron (SEM & TEM) 

microscopes 

3 

9 Fixation & fixatives, staining techniques. (simple and double staining) 2 

10 

Organisation of Cell : Concept of Prokaryotic and Eukaryotic cell, 

extra nuclear and nuclear 

organization of cell. 

4 

11 

Plasma membrane : Structure with particular references to Fluid 

Mosaic Model, Osmosis, 

 active and passive transport, endocytosis and exocytosis. 

4 

UNIT - IV 

12 
Endoplasmic reticulum : Structure, types, associated enzymes and 

functions. 
2 



13 

Mitochondria : Structure, mitochondrial enzymes and the role of 

mitochondria in 

 respiration. Mitochondrial DNA. 

6 

14 Golgi complex : Structure, associated enzymes and functions. 4 

      

  Total Number of Lectures 53 

 



Unitization of Syllabus 

BSc-II Semester (January-May 2024) 

Paper I: Biodiversity and Ecology I (Zoo 201) 

Teachers name-Rajan Kapoor 

      

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 Detailed study of the following animal types : Arthropoda : Periplaneata 6 

2 Social organizations in insects (honey bee and termite). 2 

3 

Classification upto orders with brief ecological note and economic 

importance (if any) of the following: Arthropoda : Apis, Lepisma (Silver 

Fish), Schistocerca (Locust), Poecilocerus (Ak Grasshopper) Gryllus 

(Cricket), Mantis (Preying Mantis), Cicada, Forficula (Earwig), Cimex, 

Scarabaeus (Dung beetle), Agrian (Dragon fly), Odontotermes (Termite 

queen), Cimex (bed bug), Cicindela (Tiger beetle), Polistes (Wasp), Bombyx 

(Silk moth) 

4 

      

UNIT - II 

      

4 
Detailed study of the following animal types : Arthropoda : Prawn 

(Palaemon) 
6 

5 Life cycle of Anopheles and Culex. 2 

6 

Classification upto orders with brief ecological note and economic 

importance (if any) of the following: Peripatus, Prawn, Lobster, Cancer 

(Crab), Sacculina, Eupagurus (Hermit crab), Lepas, Balanus, Julus 

(Millipede), Scolopendra (Centipede), Palamnaeus (Scorpion), Aranea 

(Spider) and Limulus (King crab). 

3 

      

UNIT - III 

      

7 Ecology : Subdivisions and Scope of ecology. 2 

8 
Ecosystem : Components, ecological energetics, food web, introduction to 

major ecosystems of the world. 
5 

9 Ecological factors : Temperature, light and soil as ecological factors. 5 

UNIT - IV 

10 Nutrients : Biogeochemical cycles & concept of limiting factors 5 

11 
Ecological : Morphological, physiological and behavioural adaptations in 

animals in Adaptations different habitats. 
4 

12 Population : Characteristics and regulation of population. 4 

  Total Number of Lectures 48 



 



Unitization of Syllabus 

BSc-IV Semester(January-May 2024) 

Biodiversity(Chordates)& Evolution-II (Zoo-401) 

Teachers name-Rajan Kapoor  

      

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 

Reptilia- Type study-Uromastix, Poisonous and non-poisonous 

snakes, Poison apparatus in snakes. 
10 

2 

Classification of the animals up to orders relating to the following 

groups along with brief ecological notes of the following : Reptilia : 

Chelone(turtle) and Testudo(Tortoise), Hemidactylus (wall lizard), 

Calotes, Draco, Varanus, Phrynosoma, Chamaeleon, Typhlops, 

Python, Eryx, Bungarus, Naja, Hydrus, Vipera, Crocodilus, Gavialis 

and Alligator. 

6 

      

UNIT - II 

      

3 Aves-Type study-Pigeon, Flight adaptations in birds. 10 

4 

Classification of the animals up to orders relating to the following 

groups along with brief ecological notes of the following : Aves : 

Ardea, Milvus, Pavo, Tyto, Alcedo, Eudynamis and Casuarius. 

6 

UNIT - III 

      

5 Mammals-Type study-Rat, Dentition in mammals.  11 

6 

Mammalia : Ornithorhynchus, Echidna, Didelphis, Macropus 

(Kangaroo), Loris, Macaca, Manis (Scaly ant eater), Hystrix 

(porcupine), Funambulus (Squirrel) Panthera, Canis,Herpestes 

(Mongoose), Capra, Pteropus. 

6 

      

UNIT - IV 

      

7 Concept of micro, macro and mega-evolution 2 

8 Biological concept of species. 4 

9 Fossils and dating of fossils. 3 

10 Evolution of man 4 

      

  Total Number of Lectures 62 

 



Unitization of Syllabus 

BSc-VI Semester(January-May 2024) 

Paper I: Genetics (Zoo 501) 

Teachers name-Rajan Kapoor 

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 Mendelism and Mendeliar Ratios 2 

2 Modification of Mendelian ratios 1 

3 
Non-allelic gene interaction, Modified F2 ratios. (9:7, 9:3:4, 9:3:3:1, 

12:3:1, 13:3,15:1,9:6:1) 
3 

4 
Gene modifications due to incomplete dominance, lethal factors (2:1), 

Pleiotropic genes 
3 

5 
Multiple Alleles : Blood group inheritance,eye colour in Drosophila, 

pseudo-allelism. 
3 

6 
Multiple factors : Qualitative and quantitative characters, inheritance 

of quantitative traits (skin colour in man) 
2 

UNIT - II 

7 

Linkage, crossing over and recombination : Linkage, sex-linked 

characters, crossing over, frequency of crossing over, cytological basis 

of crossing over, synaptonemal complex. Recombination in Fungi, 

(tetrad analysis). 

5 

8 Gene and Genetic Code : Structure of nucleic acids (DNA & RNA 3 

9 
Replication of DNA and transcription.Expression of gene (protein 

synthesis in Prokaryotes and Eukaryotes) 
3 

10 . Properties of genetic code, codon assignment, wobble hypothesis. 3 

11 Extranuclear inheritance : Kappa particles in Paramecium. 2 

UNIT - III 

      

12 
Mutations : Spontaneous and induced mutations, physical and 

chemical mutagens.  
5 

13 

Detection of mutations in Drosophila. Inborn errors of metabolism in 

man 

 (Phenylketonuria, Alcaptonuria, Albinism).Somatic mutations and 

carcinogenesis. 

3 

14 
Regulation of gene expression in prokaryotes (Operon model) and in 

eukaryotes. 
3 

UNIT - IV 



15 
Population genetics : Equilibrium of gene frequencies and Hardy 

Weinberg Law. 
3 

16 
Genetic recombination in bacteria (conjugation, transduction and 

transformation) plasmids 
3 

17 

Applied Genetics : Recombinant DNA,genetic cloning and its 

applications in medicine and agriculture, DNA finger 

printing.  

3 

      

  Total Number of Lectures 50 

 



Unitization of Syllabus 

BSc-V Semester (July 2024 Dec. 2024) 

Option II-Economic entomology and Pest management I (Zoo 502 B) 

Teachers name-Rajan Kapoor 

      

S. No. Topic No. of 

Lectures 

UNIT - I 

1 Introduction to Entomology with various orders. 1 

2 Comparative studies of mouth parts in Grasshopper, Honeybee, 

Butterfly, Red-Cotton bug, House fly and Mosquito. 

2 

3 Major modifications in the antennae and legs of insects. 2 

4 Development of Insects: Different type of metamorphosis along with a 

study of different kinds of larvae and pupae. 

2 

5 Systematic position, habits and nature of damage of the following 

pests of crops and vegetables : I. Sugarcane : 1. Sugarcane leaf hopper 

(Pyriliaperpusila) alongwith life cycle and control measures. 2. 

Sugarcane top borer (Scirpophaganivella) 3. Sugarcane stem borer 

(Chilotreainfuscatellus) 

5 

  II. Cotton : 1. Pink bollworm (Pectinophoragossypiella) alongwith life 

cycle and control measures. 2. Red cotton bug (Dysdercuscinglulatus) 

3. Cotton grey weevil (Myllocerusmaculosus) 4. Surface grasshopper 

(Chrotogonustrachypterus) 5. Cotton jassid (Empoascadevastans) 

5 

UNIT - II 

      

6 Paddy : 1. Rice Gundhy Bug (Leptocorisavaricornis) alongwith life 

cycle and control measures. 

2 

  2. Rice grasshopper (Hieroglyphyusbanian) 3. Rice Hispa 

(Dicladispaarmigera) 

2 

7 Wheat : 1. Wheat stem borer (Sesamiainferens) alongwith life cycle 

and control measures. 

2 

  2. Termites (Microtermesobesi) 3. Aphids (Macrosiphummiscanthi) 

Jassids (Amrasca sp.) 

2 

8 Vegetables : 1. Red pumpkin beetle (Aulacophorafoveicollis) 1 

  2. Pumpkin fruit fly (Dacuscucurbitae) alongwith life cycle and 

control measures. 3. Hadda beetle (Epilachnavigintioctopunctata) 

2 

UNIT - III 

      



9 I. Pests of Stored Grains : Systematic position, habits and nature of 

damage of the following pests of stored grains : 

3 

  1. Pulse Beetle (Callosobruchus maculates) alongwith life cycle and 

control. 

2 

  2. Rice weevil (Sitophilus oryzae) 3. Khapra beetle 

(Trogodermagranarium) 

2 

  4. Rust red flour beetle (Tribolumcastaneum) 5. Lesser grain borer 

(Rhizoperthadominica) 

2 

  6. Rice moth (Corcyra cephalonica) 1 

UNIT - IV 

      

10 Systematic position, disease caused and control of the following 

insects of Medical and Veterinary importance : 

  

  1. Mosquitoes (Aedes,Anopheles, Culex)  

2. Sand fly (Phlebotomus minutus) 

3 

  3. House fly (Musca domestica) along with life cycle of house fly.  

4. Horse fly (Tabanus striatus) 

3 

  5. Blow fly (Calliphora erythrocephala)  

6. Warble fly (Hypoderma lineatum) 

2 

  7. Poultry louse(Menopon gallinae)  

8. Sucking louse/(Haematopinus surysternus) 

3 

  9. Fleas (Xenopsylla cheopis) 1 

  Total Number of Lectures 50 

 



Unitization of Syllabus 

BSc-I Semester (Aug 2023 to Dec 2023) 

Paper II Biodiversity and Cell biology II(Zoo-102) 

Teachers name- Rajan Kapoor 

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 

Detailed study of the following animal types : 

Platyhelminthes : Fasciola,Taenia 10 

2 

Aschelminthes : Ascaris 

 Parasitic adaptations in Helminths 6 

3 

Classification upto orders with brief ecological note and economic 

importance (if any) of the following: 

 Platyhelminthes : Dugesia, Schistosoma and Echinococcus. 2 

4 Aschelminthes : Ascaris, Oxyuris, Wuchereria. 1 

UNIT - II 

5 

Detailed study of the following animal type : 

Annelida : Pheretima 8 

6 

Classification upto orders with brief ecological note and economic 

importance (if any) of the following: 

Annelida : Nereis, Polynoe, Eunice, Arenicola, Aphrodite, Amphitrite, 

Chaetopterus, 

 Tubifex and Pontobdella 2 

UNIT - III 

7 Lysosomes : Lysosomal enzymes, Polymorphism and functions 2 

8 Ribosomes : Types of ribosomes, their structure and functions.  2 

9 Centrosome : Structure and functions 1 

UNIT - IV 

10 

Nucleus : Structure and functions of nuclear membrane, nucleolus and 

chromosomes. 

 Euchromatin & Heterochromatin 4 

11 

An elementary idea of cell : Introduction, difference between normal 

and Cancer cells, types of cancer, 

transformation in Cancer basic idea of transformation. 3 

12 

An elementary idea of : Cellular & Humoral immunity. Elementary 

idea of cells & organs of cellular basis of immunity immune system . 4 

  Total Number of Lectures 45 

 



Unitization of Syllabus 

BSc-II Semester(Jan to May. 2024)  

Paper II : Biodiversity and Ecology II (Zoo 202) 

Teachers name-Rajan Kapoor 

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 
Detailed study of the following animal type : 

Mollusca : Pila 
6 

2 

Classification up to orders with ecological notes and economic 

importance (if any ) 

Mollusca : Chiton, Anodonta, Mytilus, Ostrea, Cardium, Pholas, Solen 

(Razor Fish), 

 Pecten, Haliotis, Patella, Aplysia, Doris, Limax, Loligo, Sepia, 

Octopus, 

 Nautilus and Dentalium  

3 

UNIT - II 

3 
Detailed study of the following animal types : 

Echinodermata : Asterias, Echinoderm Larvae.  
6 

4 Hemichordata : Balanoglossus, External characters and affinities.  3 

5 

Classification up to orders with ecological notes and economic 

importance (if any ) Echinodermata : Echinus, Cucumaria, Ophiothrix, 

Antedon and Asterias 

3 

6 Hemichordata : Balanoglossus 3 

UNIT - III 

7 

Inter and intra : Competition, predation, parasitism, commensalism, 

ammensalism 

ecological relationships & mutualism 

3 

8 
Biotic community : Characteristics, ecological succession, ecological 

niche 
5 

UNIT - IV 

9 
Natural resources : Renewable and nonrenewable natural resources 

and their conservations.  
4 

10 

Environmental : Causes, impact and control of environmental 

pollution. 

Degradation (Air, Water, Land, Noise) 

4 

11 Wildlife conservation : Basic concepts 5 

  Total Number of Lectures 45 

 



Unitization of Syllabus 

BSc-IV Semester(January-May 2024) 

Paper II: Biochemistry and Physiology II (Zoo 402) 

Teachers name-Rajan kapoor 

      

S. No. Topic 
No. of 

Lectures 

UNIT - I 

1 

Lipid metabolism : B-oxidation of fatty acids, fate of glycerol and 

gluconeogenesis,  interaction of carbohydrates and lipids, lipogenesis 

in tissues, ketosis. 

10 

      

UNIT - II 

      

2 

Protein metabolism : Metabolism of amino acids (Oxidative 

deamination, transamination and  decarboxylation), hydrolysis of 

proteins and Ornithine cycle). 

10 

      

UNIT - III 

      

3 

Excretion : Structure and types of nephron, urine formation, 

osmoregulation and  counter current mechanism, composition of 

urine.  

8 

4 

Muscles : Ultrastructure, chemical and physiological basis of skeletal 

muscle 

 contraction. 

6 

      

UNIT - IV 

      

5 

Neural Integration : Structure of neuron, resting membrane potential, 

origin and propagation of impulse along the axon, synapse and 

myoneural junction. 

6 

6 

Endocrine System : Structure, hormones and functions of thyroid, 

parathyroid, adrenal, pineal,  hypothalamus, pituitary, pancreas, 

gonads, thymus, hormones of  alimentary canal and kidney.  

8 

      

  Total Number of Lectures 48 

 



Unitization of Syllabus
B. Com - 1st Semester (  July 2023 - June 2024 )

Subject : Psychology for managers

Sr. No Topic No of Lectures
UNIT - I

1 3
2  Contributing Disciplines of OB 3
3 Nature and Scope of OB 2
4 Organizational Behavior Models 2
5 Introduction and Meaning of Individual Behaviour 2
6 Factors Affecting Individual Behavior 2
7 Models of Individual Behavior 2
8 Meaning, Characteristics of Personality 1
9 Determinants and Theories of Personality 3

10 Nature & Importance, Perception Process 2
11 Perceptual Selectivity, Perceptual Organization 2
12 Perpetual Errors and Distortions 2
13 Components, Sources and Measurement of Attitudes 2
14 Concept, Sources and Types of Values 2

UNIT - II
15 Meaning and Importance of Motivation 3
16 Theories of Motivation 4
17 Definition, Importance, Leadership Styles 3
18 Models and Theories of Leadership 4
19 Concept, Sources of Stress, Work Stressors 2
20 Consequences, Prevention and management of stress 2
21 Traditional vis-a-vis Modern View of Conflict 2
22 Types and Causes of Conflict 2
23 Conflict Resolution. 2
24 Inter Personal Behaviour 2
25 Transactional Analysis 4

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 1st Semester (   July 2023  - June 2024)

Subject : Business Economics

Sr. No Topic No of Lectures
UNIT - I

1 Meaning, Types, Relationship between Marginal Utility and Total Utility 2
2 Law of Diminishing Marginal Utility 3
3 Law of Equi-Marginal Utility 2
4 Consumer Equilibrium 3
5 Law of Demand, Derivation of Demand Curve 2
6 Indifference Curve Approach: Properties 4
7 Consumer Equilibrium with Indifference Curve 2
8 Price Effect, Income Effect, Substitution Effect 4
9 Price Effect a combination of Income Effect and Substitution Effect 3

10 Elasticity of Demand: Definitions, Types, Measurement, Factors and Importance 4
UNIT - II

11 Laws of Returns, Law of Variable Proportion and Returns to Scale. 10
12 Concept of Nominal Real Economic Implicit, Explicit and Opportunity

Cost, Cost Curve under Short-run and Long-run, Relationship between Average Cost and
Marginal Cost.

2
13 Concept of Total Average and Marginal Revenue under different Market

Conditions, Relationship between Average Revenue, Marginal Revenue and Elasticity of
Demand. 

2
14 Perfect Competition: Features, Equilibrium of Firm, Equilibrium of Industry, Role of Time

element in Price Determination. 
5

15 Monopoly: Feature, Equilibrium of Firm/Industry, 3
16 Price Discrimination and Its Types 4
17 Monopolistic Combination: Features, Price-Output Policy of the Firm. Selling Cost, Meaning,

Effects, Equilibrium of Firm with respect to Selling Cost. 
3

Total Number of Lectures 58



Unitization of Syllabus
B. Com - 1st Semester (  July 2023 - June 2024 )

Subject : Principles of Financial Accounting 

Sr. No Topic No of Lectures
UNIT - I

1 Generally Accepted Accounting Principles:Accounting Concepts 2
2 Accepted Accounting Principles:Accounting Conversions 2
3 Financial Accounting Standards and IFRS: its nature,purpose and limitation 2
4 IFRS: Transition from IAS to IFRS 2
5 Goods and Service Tax 2
6 Financial Statements-Nature and Preparation 8
7 Branch Accounting: Dependent Branch 5
8 Branch Accounting: Independent Branch 2
9 Departmental Accounting: Theory 2

10 Departmental Accounting: Practical 4
UNIT - II

11 Accounting for Consignment: Theory 2
12 Accounting for Consignment: consignment account with consignment stock 3
13 Accounting for Consignment: Treatment of normal loss and abnormal loss 3
14 Accounting for Joint Venture:Theory 2
15 Accounting for Joint Venture: Methods 4
16 Partnership Accounts: Dissolution 3
17 Partnership Accounts: insolvency 4
18 Partnership Accounts: Piecemeal distribution  Theory 2
19 Royalty Accounts: Theory 2
20 Royalty Account: practical 4

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 1st Semester (  July 2023 - June 2024 )

Subject : Commercial Laws

Sr. No Topic No of Lectures
UNIT - I

1 Indian Contract Act, 1872, Classification 2
2 Definition & Nature of Contract 2
3 Offer & Acceptance 3
4 Consideration 3
5 Capacity of Parties 2
6 Free Consent 3
7 Legality of Objectives 3
8 Void Agreements 3
9 Performance of Contracts 3

10 Discharge of Contract 4
11 Contingent Contracts 3
12 Quasi Contracts 3
13 Remedies for Breach of Contract. 2

UNIT-II
14 Indemnity & Guarantee 5
15 Bailment & Pledge 4
16 Contract of Agency 5
17 Introduction to Right to Information Act, 2005 4
18 The Consumer Protection Act, 2019 4

Total Number of Lectures 58



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : E-Commerce

Sr. No Topic No of Lectures
UNIT - I

1 Electronic Commerce Framework 3
2 History, Basics and Tools of E-Commerce 4

3
Comparison of Web-based with Traditional Business

2
4 Growth of E-Commerce – Present and potential 3
5 Present Status of E-Commerce in India 2
6 E-Business: Meaning, Importance 3
7 Models Based on the Relationships of Transacting Parties 5

UNIT - II
9 The Impact of E-Commerce on Various Business Sectors 5

10 Socio- economic impacts of E-Commerce. 3
11 Electronic Payment System -Meaning & Advantages 3
12 E-Cash and Currency Servers 2
13 E-Cheques 2
14 Credit Cards, Smart Cards, Electronic Purses and Debit Cards 3
15 Electronic Data Interchange 3
16 Digital Signatures, Cryptography 2
17 Interoperability and Intercompatibility 2
18 Regulatory Aspects of E-commerce 3

Total Number of Lectures 50



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Business Economics II

Sr. No Topic No of Lectures
UNIT - I

1 Wages : Meaning, Types, Marginal Productivity Theory of Wages, 
Modern Theory of Wages.

5
2 Rent: Meaning ,Types, Ricardian Theory of Rent, Modern Theory of 

Rent, Quasi- Rent.
6

3 Interest: Meaning, Types, Classical Theory of Interest, Neo-Classical 
Theory of Interest, Liquidity Preference Theory of Interest.

6
4 Profits: Nature, Types, Dynamic Theory of Profits, Innovation Theory 

of Profits, Risks Bearing Theory of Profit, Uncertainty Bearing Theory 
of Profits.

7
UNIT - II

5 Say’s Law of Market: Meaning, Implications, 4
6 Classical Theory of Income Output and Employment: 4
7 Keynesian Theory of Employment. 4
8 Effective Demand: Determination, Importance 5
9 Consumption Function: Meaning, Factors Influencing Consumption 

Function, Average and Marginal Propensities to Consume, 
Propensity to Save

3
10 Psychological Law of Consumption 3
11 Investment: Meaning, Types, Factors Affecting Investment, 

Importance of Investment, Measures to Raise Private Investment.
5

12 Multiplier: Meaning, Keynesian Income or Investment Multiplier, 
Leakages, Uses, Limitations of Multiplier, Multiplier and Under-
Developed Countries.

6
Total Number of Lectures 58



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Corporate Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Share capital 6
2 Buyback of shares 3
3 Redemption of Preference Shares 5
4 Right Issue and Bonus Shares 3
5

Final Accounts of Companies (including Managerial Remuneration & 
Profit Prior to Incorporation)

10
UNIT - II

6 Underwriting of Shares and Debentures. 5
7 Issue and Redemption of Debentures. 8
8 Accounts of Banking Companies. 10
9 Accounts of Insurance Companies 10

Total 60



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Business Laws

Sr. No Topic No of Lectures
UNIT - I

1 Sale of Goods Act, 1930: Introduction 4
2 Conditions & Warranties 3
3 Transfer of Ownership 4
4 Performance of the Contract 2
5 Remedial Measures; Auctionable Claims 3
6 Negotiable Instruments Act, 1881: Definition 2
7 Rights and Liabilities of Parties                        3
8 Dishonor of Negotiable Instrument, Hundis 3
9 Bankers and Customers 2

UNIT - II
10 Factories Act, 1948 4
11 Licensing & Registration of Factories 3
12 Inspecting Staff Health 3
13 Safety Welfare; Working Hours of Adults 4
14 Employment of Women; Child Labour                        2
15 Leave with Wages. 3
16 The Industrial Disputes Act, 1947: Scope & Object 3
17 Reference of Disputes; Procedure                        2
18 Powers & Duties of Authorities 2
19 Award & Settlement 3
20 Strikes & Lockouts 3
21 Lay-off & Retrenchment 2

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Human Resource Management
 

Sr. No Topic No of Lectures
UNIT - I

1 Human Resource Management: Introduction, Meaning and Definitions, Brief History 2
2 Nature , functions importance and limitations of HRM 3
3 Contemporary Challenges in HRM 2

4 Human Resource Planning; Introduction, Definitions, Features, Need for HR Planning, Objectives, Process, Factors affecting HR Planning3
5 Human Resource Planning; Types, Benefits, Problems in HR Planning and Way for Effective HR Planning 5
6 Job Analysis:Introduction, Objectives, Benefits, Process, Techniques and Problems in Job Analysis. 4
7 Job Design: Meaning, Objectives and Techniques of Job Design 3
8 Recruitment and Selection: Meaning and Definitions, Importance and Purpose, Process, Factors Affecting Recruitment, Sources of Recruitment4
9 Recruitment and Selection: Methods, Constraints and Challenges of Recruitment. Recent Trends in Recruitment. 2
10 Selection: Meaning and Definition, Selection Process and Methods. 2
11 Placement and Induction: Meaning and Problems in Placement. Induction: Meaning, Objectives, Contents, Elements, Procedure and Problems3

UNIT - II
12 Training and Development: Concepts, Importance, Identification of Training Needs. Types of Training: On the Job and Off the Job Methods5
13 Designing and Evaluation of Training Programmes. Meaning of Development, Difference between Training and Development.3
14 Performance Appraisal: Concept, Objectives, Methods of Performance Appraisal; How to Make it Effective. 4
15 Internal Mobility and Transfers: Promotions, Demotions and Other Forms of Separations, Definitions, Purpose and Basis of Promotions3
16 Transfer: Definitions, Purpose, Types and Transfer Policy 3
17 Compensation Management: Concept, Methods of Wage payments and Incentive Plans 4
18 Compensation Management: Concept, Methods of Wage payments and Incentive Plans 2

Total Number of Lectures 54



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : E-Commerce

Sr. No Topic No of Lectures
UNIT - I

1 Electronic Commerce Framework 3
2 History, Basics and Tools of E-Commerce 4

3
Comparison of Web-based with Traditional Business

2
4 Growth of E-Commerce – Present and potential 3
5 Present Status of E-Commerce in India 2
6 E-Business: Meaning, Importance 3
7 Models Based on the Relationships of Transacting Parties 5

UNIT - II
9 The Impact of E-Commerce on Various Business Sectors 5

10 Socio- economic impacts of E-Commerce. 3
11 Electronic Payment System -Meaning & Advantages 3
12 E-Cash and Currency Servers 2
13 E-Cheques 2
14 Credit Cards, Smart Cards, Electronic Purses and Debit Cards 3
15 Electronic Data Interchange 3
16 Digital Signatures, Cryptography 2
17 Interoperability and Intercompatibility 2
18 Regulatory Aspects of E-commerce 3

Total Number of Lectures 50



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Business Economics II

Sr. No Topic No of Lectures
UNIT - I

1 Wages : Meaning, Types, Marginal Productivity Theory of Wages, 
Modern Theory of Wages.

5
2 Rent: Meaning ,Types, Ricardian Theory of Rent, Modern Theory of 

Rent, Quasi- Rent.
6

3 Interest: Meaning, Types, Classical Theory of Interest, Neo-Classical 
Theory of Interest, Liquidity Preference Theory of Interest.

6
4 Profits: Nature, Types, Dynamic Theory of Profits, Innovation Theory 

of Profits, Risks Bearing Theory of Profit, Uncertainty Bearing Theory 
of Profits.

7
UNIT - II

5 Say’s Law of Market: Meaning, Implications, 4
6 Classical Theory of Income Output and Employment: 4
7 Keynesian Theory of Employment. 4
8 Effective Demand: Determination, Importance 5
9 Consumption Function: Meaning, Factors Influencing Consumption 

Function, Average and Marginal Propensities to Consume, 
Propensity to Save

3
10 Psychological Law of Consumption 3
11 Investment: Meaning, Types, Factors Affecting Investment, 

Importance of Investment, Measures to Raise Private Investment.
5

12 Multiplier: Meaning, Keynesian Income or Investment Multiplier, 
Leakages, Uses, Limitations of Multiplier, Multiplier and Under-
Developed Countries.

6
Total Number of Lectures 58



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Corporate Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Share capital 6
2 Buyback of shares 3
3 Redemption of Preference Shares 5
4 Right Issue and Bonus Shares 3
5

Final Accounts of Companies (including Managerial Remuneration & 
Profit Prior to Incorporation)

10
UNIT - II

6 Underwriting of Shares and Debentures. 5
7 Issue and Redemption of Debentures. 8
8 Accounts of Banking Companies. 10
9 Accounts of Insurance Companies 10

Total 60



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Business Laws

Sr. No Topic No of Lectures
UNIT - I

1 Sale of Goods Act, 1930: Introduction 4
2 Conditions & Warranties 3
3 Transfer of Ownership 4
4 Performance of the Contract 2
5 Remedial Measures; Auctionable Claims 3
6 Negotiable Instruments Act, 1881: Definition 2
7 Rights and Liabilities of Parties                        3
8 Dishonor of Negotiable Instrument, Hundis 3
9 Bankers and Customers 2

UNIT - II
10 Factories Act, 1948 4
11 Licensing & Registration of Factories 3
12 Inspecting Staff Health 3
13 Safety Welfare; Working Hours of Adults 4
14 Employment of Women; Child Labour                        2
15 Leave with Wages. 3
16 The Industrial Disputes Act, 1947: Scope & Object 3
17 Reference of Disputes; Procedure                        2
18 Powers & Duties of Authorities 2
19 Award & Settlement 3
20 Strikes & Lockouts 3
21 Lay-off & Retrenchment 2

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 2nd Semester (July 2023 - June 2024)

Subject : Human Resource Management
 

Sr. No Topic No of Lectures
UNIT - I

1 Human Resource Management: Introduction, Meaning and Definitions, Brief History 2
2 Nature , functions importance and limitations of HRM 3
3 Contemporary Challenges in HRM 2

4 Human Resource Planning; Introduction, Definitions, Features, Need for HR Planning, Objectives, Process, Factors affecting HR Planning3
5 Human Resource Planning; Types, Benefits, Problems in HR Planning and Way for Effective HR Planning 5
6 Job Analysis:Introduction, Objectives, Benefits, Process, Techniques and Problems in Job Analysis. 4
7 Job Design: Meaning, Objectives and Techniques of Job Design 3
8 Recruitment and Selection: Meaning and Definitions, Importance and Purpose, Process, Factors Affecting Recruitment, Sources of Recruitment4
9 Recruitment and Selection: Methods, Constraints and Challenges of Recruitment. Recent Trends in Recruitment. 2
10 Selection: Meaning and Definition, Selection Process and Methods. 2
11 Placement and Induction: Meaning and Problems in Placement. Induction: Meaning, Objectives, Contents, Elements, Procedure and Problems3

UNIT - II
12 Training and Development: Concepts, Importance, Identification of Training Needs. Types of Training: On the Job and Off the Job Methods5
13 Designing and Evaluation of Training Programmes. Meaning of Development, Difference between Training and Development.3
14 Performance Appraisal: Concept, Objectives, Methods of Performance Appraisal; How to Make it Effective. 4
15 Internal Mobility and Transfers: Promotions, Demotions and Other Forms of Separations, Definitions, Purpose and Basis of Promotions3
16 Transfer: Definitions, Purpose, Types and Transfer Policy 3
17 Compensation Management: Concept, Methods of Wage payments and Incentive Plans 4
18 Compensation Management: Concept, Methods of Wage payments and Incentive Plans 2

Total Number of Lectures 54



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 -June 2024)

Subject : Issues in Indian Commerce

Sr. No Topic No of Lectures
UNIT - I

1 Foreign Direct Investment: Concept, Historical Perspective 3
2 Incentives for Attracting Foreign Capital 2
3 Implication of FDI  for Indian industry 4
4 Role of Foreign Investment Promotion Board (FIPB) 3
5 Automatic Route and Sectoral Limits for FDI 2
6 Difference between FDI and Foreign Portfolio Investment 4
7 “Make in India” An Initiative of Government of India 3
8 FDI: Objectives, Sectors in Focus and Issues & Challenges ahead        2
9 International Finance: Introduction, Need, Importance 3

10 Sources-External Commercial (FCCBs) 3
11 American Depository Receipt (ADR) 2
12 Global Depository Receipt (GDR). 2

UNIT - II
13 Infrastructure: Growth of Infrastructure- Energy 2
14 Transport and Communication 3
15 Partnership (PPP) in Infrastructure Development in India 2
16 Models - Built Operate and Transfer (BOT)                        2
17 Built Operate Levy and Transfer (BOLT). 3
18 Stock Exchanges in India 2
19 Corporate Debt Restructuring 2
20 Serious Fraud Investigation Office (SFIO 3
21 Investors Protection in India 4
22 Recent Trends in Credit Rating Services in India- Role of ICRA and CRISIL 3

Total Number of Lectures 59



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)

Subject : Cost Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Introduction: Nature, Scope and Advantages of Cost Accounting 2
2 Installation of Costing System 1
3 Difference between Cost and Financial Accounting 2
4 Classification of Costs 2
5 Material: Purchase, Storage and Control of Material, Stock Levels 3
6 Material: Inventory, Control Techniques. Methods of Pricing Material Issues 2
7 Labour: Meaning and Components of Labour Cost. Concept, Accounting and Control of Idle

time and Overtime
2

8 Labour: Methods of Wage Payment and Incentive Plans, Labour Turnover . 5
UNIT - II

9 Overheads: Collection, Classification, Allocation, Apportionment 3
10 Overheads: Absorption of Overheads (Primary and Secondary Distribution) 2
11 Overheads: Machine Hour Rate 6
12 Preparation of Cost Sheet 6
13 Operation Costing 3
14 Service Costing 6
15 Cost Ledger Accounting 3
16 Integral Accounting 4
17 Reconciliation of Cost and Financial Accounts 9

Total Number of Lectures 61



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)

Subject : Company Law

Sr. No Topic No of Lectures
UNIT - I

1 Meaning & Characteristics of a Company 2
2 Concept of Lifting of Corporate Veil 2
3 Emerging Types of Companies 2
4 Formation of Company 3
5 Pre-incorporation Contract and Provisional Contracts 2
6 Memorandum of Association 3
7 Articles of Association 2
8 Doctrine of Constructive Notice 2
9 Doctrine of Ultra-Vires 2

10 Doctrine of Indoor Management 2
11 Prospectus and Statement in Lieu of Prospectus 2
12 Red-Herring Prospectus 2
13 Share Capital 2
14 Book Building Process & Information Memorandum 1
15 Dematerlisation of Shares & ASBA System, 2
16 Transfer & Transmission of Shares 2
17 Buyback of Shares 2

UNIT - II
18 Members and Shareholders 2
19 Rights and Duties 2
20 Directors 2
21 Classification of Directors 2
22 Disqualification & Appointment 3
23  Legal Position 1
24 Powers and Duties 2
25 Disclosures of Interest 2
26  Removal of Directors 2
27  Board Meetings 2
28 Other Managerial Personnel and Remuneration 2
29  Digital Signatures of Directors 2
30 Winding Up-Concept and Modes 3

Total Number of Lectures 62



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)
Subject : Business Mathematics and Statistics

Sr. No Topic No of Lectures
UNIT - I

1 Definition of a Matrix and Types of Matrices 2
2 Algebra of Matrices 2
3 Properties of Determinants 1
4 Calculation of Values of Determinants upto Third Order 2
5 Ad-Joint of Matrix 1
6 Elementary Row or Column Operations 2
7 Inverse of a Matrix 2
8 Solution of a System of Linear equations 2
9 Idea of Simple Derivative of different Functions 10

10 Maxima and Minima of Functions of One Variable only 4
UNIT - II

11 Statistics as a Subject; Statistical Data: Meaning and Types 2
12 Collection and Rounding of data 2
13 Classification and Presentation of Data. 2
14 Concept of Central Tendency 7
15 Dispersion-and Their Measures 7
16 Measures of Skewness 2
17 Concept of Kurtosis 1
18 Meaning, Components, Models 1
19 Fitting Linear and Quadratic Trend 2
20 Meaning, Types, and Uses of Index numbers 1
21 Methods of Constructing Price and Quantity Indices 1
22  Tests of Adequacy 2
23 Chain-Base Index Numbers 1
24 Base Shifting and Splicing 1
25 Problems in Constructing Index Numbers 1
26 Consumer Price Index 1

Total Number of Lectures 62



Unitization of Syllabus
B. Com - 3rd Semester (July 2023- June 2024)

Subject : Banking and Insurance

Sr. No Topic No of Lectures
UNIT - I

1 Basics of banking system 3
2 commercial banks and functions 3
3 RBI and its functions 3
4 Monetary Policy 3
5 Techniques of Credit Control 2
6 Narsimham Committee 2
7 Other committee reforms 2
8 E-Banking 2
9 Challenges faced by Indian banking 2

10 RBI guidance on banking 3
UNIT - II

11 Basics of Insurance 3
12 Functions and types of Insurance 3
13 Principles of Insurance 3
14 Life and non life insurance 3
15 IRDA act 3
16 Duties and powers of IRDA 2
17 Functions of IRDA 2
18 Grievances mechanism 3
19 Insurance ombudsman 2
20 Public grievance rules 3
21 Powers of Insurance ombudsman 2
22 Manner of filing Complaint 3
23 Redressal mechanism 3

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 3rd Se+mester (July 2023 - June 2024)

Subject : GST

Sr. No Topic No of Lectures
UNIT - I

1 Tax Structure in India 2
2 Direct and Indirect Taxes 2
3  Overview of Goods and Services Tax 3
4 Implementation of GST 2
5 Reasons for GST introduction 2
6  Pros and cons of GST 2
7 Registration procedure under GST 2
8 CGST/ SGST Act, 2017 2
9 Classes of officers under GST 2

10 Appointment and powers of officers 2
11  Levy and collection of CGST/ SGST 2
12 Composition Levy scheme 2
13 Time and Value of supply, valuation in GST (basics) 2
14 Tax invoice, credit and debit notes 2

UNIT - II
15 IGST Act, 2017 2
16 Supplies in the course of inter-State trade or commerce 2
17 Supplies in the course of intra-State trade or commerce 2
18  Levy and collection of IGST, 3
19 Power to grant exemption from tax 2
20 Place of supply under IGST 2
21 Input tax credit 4
22 Returns under GST 2
23 Refund of tax 2
24  offences and penalties, 2
25 Prosecution and Appeals under GST, 2
26 GST Portal: GST Eco system 2
27 GST suvidha provider. 2

Total Number of Lectures 57



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 -June 2024)

Subject : Issues in Indian Commerce

Sr. No Topic No of Lectures
UNIT - I

1 Foreign Direct Investment: Concept, Historical Perspective 3
2 Incentives for Attracting Foreign Capital 2
3 Implication of FDI  for Indian industry 4
4 Role of Foreign Investment Promotion Board (FIPB) 3
5 Automatic Route and Sectoral Limits for FDI 2
6 Difference between FDI and Foreign Portfolio Investment 4
7 “Make in India” An Initiative of Government of India 3
8 FDI: Objectives, Sectors in Focus and Issues & Challenges ahead        2
9 International Finance: Introduction, Need, Importance 3

10 Sources-External Commercial (FCCBs) 3
11 American Depository Receipt (ADR) 2
12 Global Depository Receipt (GDR). 2

UNIT - II
13 Infrastructure: Growth of Infrastructure- Energy 2
14 Transport and Communication 3
15 Partnership (PPP) in Infrastructure Development in India 2
16 Models - Built Operate and Transfer (BOT)                        2
17 Built Operate Levy and Transfer (BOLT). 3
18 Stock Exchanges in India 2
19 Corporate Debt Restructuring 2
20 Serious Fraud Investigation Office (SFIO 3
21 Investors Protection in India 4
22 Recent Trends in Credit Rating Services in India- Role of ICRA and CRISIL 3

Total Number of Lectures 59



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)

Subject : Cost Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Introduction: Nature, Scope and Advantages of Cost Accounting 2
2 Installation of Costing System 1
3 Difference between Cost and Financial Accounting 2
4 Classification of Costs 2
5 Material: Purchase, Storage and Control of Material, Stock Levels 3
6 Material: Inventory, Control Techniques. Methods of Pricing Material Issues 2
7 Labour: Meaning and Components of Labour Cost. Concept, Accounting and Control of Idle

time and Overtime
2

8 Labour: Methods of Wage Payment and Incentive Plans, Labour Turnover . 5
UNIT - II

9 Overheads: Collection, Classification, Allocation, Apportionment 3
10 Overheads: Absorption of Overheads (Primary and Secondary Distribution) 2
11 Overheads: Machine Hour Rate 6
12 Preparation of Cost Sheet 6
13 Operation Costing 3
14 Service Costing 6
15 Cost Ledger Accounting 3
16 Integral Accounting 4
17 Reconciliation of Cost and Financial Accounts 9

Total Number of Lectures 61



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)

Subject : Company Law

Sr. No Topic No of Lectures
UNIT - I

1 Meaning & Characteristics of a Company 2
2 Concept of Lifting of Corporate Veil 2
3 Emerging Types of Companies 2
4 Formation of Company 3
5 Pre-incorporation Contract and Provisional Contracts 2
6 Memorandum of Association 3
7 Articles of Association 2
8 Doctrine of Constructive Notice 2
9 Doctrine of Ultra-Vires 2

10 Doctrine of Indoor Management 2
11 Prospectus and Statement in Lieu of Prospectus 2
12 Red-Herring Prospectus 2
13 Share Capital 2
14 Book Building Process & Information Memorandum 1
15 Dematerlisation of Shares & ASBA System, 2
16 Transfer & Transmission of Shares 2
17 Buyback of Shares 2

UNIT - II
18 Members and Shareholders 2
19 Rights and Duties 2
20 Directors 2
21 Classification of Directors 2
22 Disqualification & Appointment 3
23  Legal Position 1
24 Powers and Duties 2
25 Disclosures of Interest 2
26  Removal of Directors 2
27  Board Meetings 2
28 Other Managerial Personnel and Remuneration 2
29  Digital Signatures of Directors 2
30 Winding Up-Concept and Modes 3

Total Number of Lectures 62



Unitization of Syllabus
B. Com - 3rd Semester (July 2023 - June 2024)
Subject : Business Mathematics and Statistics

Sr. No Topic No of Lectures
UNIT - I

1 Definition of a Matrix and Types of Matrices 2
2 Algebra of Matrices 2
3 Properties of Determinants 1
4 Calculation of Values of Determinants upto Third Order 2
5 Ad-Joint of Matrix 1
6 Elementary Row or Column Operations 2
7 Inverse of a Matrix 2
8 Solution of a System of Linear equations 2
9 Idea of Simple Derivative of different Functions 10

10 Maxima and Minima of Functions of One Variable only 4
UNIT - II

11 Statistics as a Subject; Statistical Data: Meaning and Types 2
12 Collection and Rounding of data 2
13 Classification and Presentation of Data. 2
14 Concept of Central Tendency 7
15 Dispersion-and Their Measures 7
16 Measures of Skewness 2
17 Concept of Kurtosis 1
18 Meaning, Components, Models 1
19 Fitting Linear and Quadratic Trend 2
20 Meaning, Types, and Uses of Index numbers 1
21 Methods of Constructing Price and Quantity Indices 1
22  Tests of Adequacy 2
23 Chain-Base Index Numbers 1
24 Base Shifting and Splicing 1
25 Problems in Constructing Index Numbers 1
26 Consumer Price Index 1

Total Number of Lectures 62



Unitization of Syllabus
B. Com - 3rd Semester (July 2023- June 2024)

Subject : Banking and Insurance

Sr. No Topic No of Lectures
UNIT - I

1 Basics of banking system 3
2 commercial banks and functions 3
3 RBI and its functions 3
4 Monetary Policy 3
5 Techniques of Credit Control 2
6 Narsimham Committee 2
7 Other committee reforms 2
8 E-Banking 2
9 Challenges faced by Indian banking 2

10 RBI guidance on banking 3
UNIT - II

11 Basics of Insurance 3
12 Functions and types of Insurance 3
13 Principles of Insurance 3
14 Life and non life insurance 3
15 IRDA act 3
16 Duties and powers of IRDA 2
17 Functions of IRDA 2
18 Grievances mechanism 3
19 Insurance ombudsman 2
20 Public grievance rules 3
21 Powers of Insurance ombudsman 2
22 Manner of filing Complaint 3
23 Redressal mechanism 3

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 3rd Se+mester (July 2023 - June 2024)

Subject : GST

Sr. No Topic No of Lectures
UNIT - I

1 Tax Structure in India 2
2 Direct and Indirect Taxes 2
3  Overview of Goods and Services Tax 3
4 Implementation of GST 2
5 Reasons for GST introduction 2
6  Pros and cons of GST 2
7 Registration procedure under GST 2
8 CGST/ SGST Act, 2017 2
9 Classes of officers under GST 2

10 Appointment and powers of officers 2
11  Levy and collection of CGST/ SGST 2
12 Composition Levy scheme 2
13 Time and Value of supply, valuation in GST (basics) 2
14 Tax invoice, credit and debit notes 2

UNIT - II
15 IGST Act, 2017 2
16 Supplies in the course of inter-State trade or commerce 2
17 Supplies in the course of intra-State trade or commerce 2
18  Levy and collection of IGST, 3
19 Power to grant exemption from tax 2
20 Place of supply under IGST 2
21 Input tax credit 4
22 Returns under GST 2
23 Refund of tax 2
24  offences and penalties, 2
25 Prosecution and Appeals under GST, 2
26 GST Portal: GST Eco system 2
27 GST suvidha provider. 2

Total Number of Lectures 57



 Unitization of Syllabus
 B. Com - 4th Semester (  July 2023 - June 2024)

 Subject :Security and Portfolio management

 Sr. No  Topic  No of Lectures
 UNIT - I

 1  Investment – Meaning, Nature, Objectives and Process  2
 2  Investment Avenues/ Alternatives  2
 3  Investment Philosophy  2
 4  Value Investing and Growth Investing  2
 5  Investment Strategy  2
 6  Individual

d I tit ti l I t
 2

 7  Security Analysis  2
 8  Risk and Return  1
 9  Types and Measurement of Risk  2

 10  Risk and
R t T d Off

 2
 11  Investment Analysis : Fundamental Analysis – Economic,

I d t d C A l i
 4

 12  Technical Analysis. Fundamental v/s Technical Analysis  4
 UNIT - II

 13  Portfolio Management  3
 14  Portfolio Management Schemes  2
 15  Portfolio Theories  3
 16  Capital Market line  2
 17  Marvkowitz Model  2
 18  Sharpe Model  2
 19  Jensen and Treynor Model  2
 20  Capital Asset Pricing Model  2
 21  Arbitrage Pricing Theory  2
 22  Efficient Market Theory  2



 23  Security Market Line  2
 22  Portfolio Performance Evaluation and Revision  3
 23  Global Investing – Benefits and Options for Global Investme  3

 Total Number of Lectures  57



 Unitization of Syllabus
 B. Com - 4th Semester ( July 2023 - June 2024)

 Subject : Advance Accounting

 Sr. No  Topic  No of Lectures
 UNIT - I

 1  Valuation of Shares and Goodwill.  5
 2  Insurance Claims  6
 3  Accounting for Hire- Purchase and Instalment System  6
 4  Investment Accounts  6

 UNIT - II
 5  Accounting for Amalgamation  7
 6  Absorption(Excluding Inter-Holding)  4
 7  External and Internal Reconstructions  6
 8  Accounts of Holding Companies  6
 9  Preparation of CBS,  5

 10  Mutual Owings- Revaluation of Assets  5
 11  Bonus Issue (Excluding Cross Holdings)  4
 12  Liquidation of Companies.  5

 Total Number of Lectures  63



 Unitization of Syllabus
 B. Com - 4th Semester ( July 2023 - June 2024)

 Subject : Cost Management

 Sr. No  Topic  No of Lectures
 UNIT - I

 1  Cost Management: Need Significance and Different Areas
f C t M t d A li ti

 2
 2  Methods of Cost Determination  2
 3  Job Costing  3
 4  Batch Costing  2
 5  Contract Costing  8
 6  Uniform Costing and Inter Firm Costing  1
 7  Process Costing (including joint and by- products  9
 8  Contemporary Concepts: Activity Based Costing  2
 9  Target Costing  1

 10  Life Cycle Costing  1
 11  Value Chain Analysis  1

 UNIT - II
 12  Techniques for Cost Control  2
 13  Marginal Costing  6
 14  Cost, Volume; Profit Analysis and Decision Making  6
 15  Differential Costing and

Ab ti C ti
 3

 16  Budgeting and Budgetary Control: Concepts, Objectives,
Li it ti

 3
 17  Types of Budgets, Zero Base Budgeting  2
 18  Standard Costing  5
 19  Analysis of Variance  3

 Total Number of Lectures  62



 Unitization of Syllabus
 B. Com - 4th Semester ( July 2023 - June 2024)
 Subject : Quantitative Techniques and Methods

 Sr. No  Topic  No of Lectures
 UNIT - I

 1  Quantitative Techniques: Introduction and Use  2
 2  Introduction and Definitions of Probability  2
 3  Use of Addition and Multiplicative Theorem  4
 4  Conditional Probability  3
 5  Probability-Distribution  4
 6  Binomial-Distribution  2
 7  Poisson- Distribution  3
 8  Meaning, Advantages, Limitations of Linear progamming  2
 9  Formulation of Linear Programming Problem  2

 10  Graphic Solution of Linear Programming Problem  2
 11  Application of Linear Programming  2

 UNIT - II
 11  Interpolation and Extrapolation  3
 12  Meaning, Types, Methods-Scattered Diagram of Correlation  3
 13  Karl Pearson’s Coefficient of Correlation  4
 14  Rank Correlation  3
 15  Concurrent Deviation Method.  2
 16  Meaning and Significance, Difference Between Correlation

d R i
 4

 17  Simple Linear Regression  3
 18  Estimation of Parameters (Slope and Intercept).  2

 Total Number of Lectures  52



Unitization of Syllabus
B. Com - 5th Semester (July 2023 - June 2024)

Subject : Income Tax Laws

Sr. No Topic No of Lectures
UNIT - I

1 Introduction, Important Definitions: Assessee, Person, Income, Total Income, Assessment Year
& Previous Year

2
2 Agricultural Income & its assessment 3
3 Residence & Tax Liability 3
4 Basis of Charge 3
5 Capital & Revenue 2
6 Exempted Incomes 3
7 Income from Salaries 12
8 Income from House Property 8

UNIT - II
11 Profits and Gains of Business and Profession 8
12 Depreciation 5
13 Capital gains 6
14 Income from Other Sources 5

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 5th Semester ( July 2023 - June 2024)

Subject : Indian Economy

Sr. No Topic No of Lectures
UNIT - I

1 State of Indian Economy at the time of Independence. 2
2  Nature of Indian Economy. 4
3  Features and Appraisal of Economic Reforms Programme. 5
4  Comparing Development Experience of Economies of India and 

China.
2

5 National Income of India – Estimates, Inter-regional Variations in 
National Income.

5
6 Demographic Features of Indian Population, Demographic Dividend. 6

UNIT - II
11 Indian Public Finance: The Indian Tax Structure, Public Expenditure, 

Public Debt.
8

12 Capital Market: Growth, Problems and Reforms since 1991. 5
13  External Sector: Contemporary Problems of India’s International 

trade. 
4

14 Balance of PaymentsPosition 4
15 Foreign Trade Policy. 3
15 Economic Planning in India – Objectives, Achievements and Failures 3
16 Latest Five Year Plan in India 4
17 NITI Aayog. 3

Total Number of Lectures 58



Unitization of Syllabus
B. Com - 5th Semester ( July 2023 - June 2024 )
Subject : Production and Operation management

Sr. No Topic No of Lectures
UNIT - I

1 Introduction of Production and Operational Management 3
2  Objectives and Scope Of production management 3
3 Strategic Planning 2
4 Demand Forecasting. 3
5 Production Process and Analysis. 3
6 Capacity Planning and Management 2
7 New Product/ Service Design and Development 2
8 Facility Location. 2
9 Facility Layout 2

10 Production Planning and Control Techniques 2
11  Sequencing (Processing in Job through Two Machines) 3
12 Network Analysis - PERT/CPM (including Crashing). 5

UNIT - II
11 Work Measurement 3
12 Work Study: Methods, Analysis and various Charts 3
13 Time Study 3
14 Principles of Motion Economy 3
15 Purchase Management 3
16 Inventory Management Fundamentals 3
17 Economic Order Quantity, Quantity Discount, Reorder Level, Lead 

Time, Safety Stock, JIT
2

18 Supply Chain Management: Concept & Components of Supply 
Chain

3
19 Activities in Supply Chain Management 2
20 Logistics Management 3

Total Number of Lectures 60



Unitization of Syllabus
B. Com - 5th Semester (  July 2023 - June 2024 )

Subject : FINANCIAL MARKETS AND SERVICES (BCM 506)

Sr. No Topic No of Lectures
UNIT - I

1 Financial Markets: Meaning, Functions and Types 3
2 Money Market 2
3 Growth of Indian Money Market 3
4 Components of Money Market 2
5 Call Money Market 3
6 Acceptance Market 3
7 Bills Market 3
8 Commercial Paper Market 3
9 Certificates of Deposits Market in India 2

10 Capital Market 4
11 Primary market 2
12  Secondary market 3
13 Operational Mechanism of Capital Market 2

UNIT - II
11 Financial Services and Economic Environment 3
12 Players in Financial services 3
13 Merchant Banking:

Concept, Evolution and Functions of Merchant banks
4

14 Mutual Funds 4
15 Exchange Traded Funds 3
16 Factoring 4

Total Number of Lectures 56



Unitization of Syllabus
BBA- 1 Semester (   July 2023 - June 2024 )

Subject : Business Statistics

Sr. No Topic No of Lectures
UNIT - I

1 Definition, Functions 2
2 Scope, Usage and Limitations of Statistics 2
3 Measures of Central Tendency 2
4 Types of Averages- Arithmetic Mean (Simple and Weighted) 3
5 Median and Mode 2
6 Harmonic and Geometric Mean 2

UNIT - II
7 Measures of Dispersion: Range, Quartile Deviation 2
8 Mean Deviation, Standard Deviation and Coefficient of Variation 3
9 Correlation Analysis: Meaning, Types, Measurement of Simple Linear Correlation 3

10 Karl Persons Correlation Coefficient Method, Rank Correlation Method (Excluding multiple correlations) 3
11 Regression Analysis: Simple Linear Regression 3
12 Why there are two Regression Lines 1
13 Estimation of Coefficient (Intercept and Slope Parameters) 3
14 Properties of Regression Coefficient 1

UNIT - III
15 Index Numbers: Meaning and Importance 2
16 Methods of Construction of Index Numbers: Weighted and Unweighted 3
17 Simple Aggregative Method, Simple Average of Price Relatives Method, Weighted Index Method 3
18 Laspeyres Method, Paasches Method and Fisher’s Ideal Method including Time and Factor Reversal Tests 2
19 Consumer Price Index. Time Series Analysis: Components 3
20 Estimation of Trends (Graphical Method, Semi Average Method, Moving Averages Method and Method of 

Least Squares)
4

21 Seasonal Variation 2
UNIT - IV

22 Probability Theory: Addition & Multiplication Theorems 4
23 Probability Distribution: Binomial, Poisson and Normal. 4

Total Number of Lectures 59



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Management Concept and Practices

Sr. No Topic No of Lectures
UNIT - I

1 Introduction: Concept of Management, Process 2
2 Principles, Levels, Functions and Significance of Management 3
3 Management Vs. Administration, Role of Managers 2
4 Evolution of Management Thought: Classical, Neo-Classical Theory 3
5 Behavioural Sciences, Approach, Quantitative, Systems and Contingency Approach, 4
6 Modern Management Thought (Likert, Drucker, Porter, Prahalad) 4

UNIT - II
7 Planning: Concept, Process and Significance, Types, Relationship between Planning 

and Controlling
3

8 Decision Making; Concept, Types and Process, Effective Decision, Rationality in 
Decision Making, MBO

4
9 Organization: Concept, Process and Significance, Principles, Organization Design and 

Classical Theory
4

10 Departmentation, Bases, Span of Control (Classical Theory and Situational Approach), 
Delegation of Authority, Principles, Centralization and Decentralization, Line and Staff 
Organization

3
11 Staffing: Concept, Manpower Planning, Recruitment; Concept and Sources Selection; 

Concept, Selection Process and Tests, Placement and Induction.
3

UNIT - III
12 Direction and Motivation: Concept, Principles, Effective Supervision, Techniques. 2
13 Motivation: Content Theories of Motivation, Current Issues in Motivation. 4
14 Leadership: Concept, Difference between Leadership & Management, Theories of 

Leadership (Trait Theory, Behavioural Theory, Managerial Grid)
4

15 Contemporary Issues in Leadership (Transformational, Transaction, Charismatic and 
Visionary Leadership).

3
UNIT - IV

38 Coordination: Concepts, Importance, Internal – External Coordination. 3
39 Control: Concept, Steps, Types of Controlling, Techniques of Controlling. 3
40 Management in Perspective (A Brief Overview) 2
41 Management of Strategic Change 2
42 Knowledge Management 1
43 Learning Organization, Managing Diversity. 1

Total Number of Lectures 60



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Essentials of Business Economics-I

Sr. No Topic No of Lectures
UNIT - I

1 Micro vs. Macro Economics 2
2 Fundamental Concepts used in Business Decision Making: 

Opportunity Cost, Marginal Principle, Incremental Principle 
Contribution Analysis, Equi Marginal Principle

4
3 Theory of Demand, Law of Demand, Movement Along vs. Shift in 

Demand Curve.
3

4 Concept of Elasticity of Demand, Types of Elasticity of Demand 
(Price income and Cross)

3
5 Factors Affecting Elasticity of Demand. Measurement of Elasticity of 

Demand
4

UNIT - II
6 Forecasting: Need, Objectives and Methods. 4
7 Supply: Determinants, Law of Supply and Elasticity of Supply. 4
8 Theory of Production: Meaning and Concept of Production, Factors of 

Production and Production Function with One Variable Inputs, 
Production Function and Technological Progress

4
9 Law of Variable Proportions, Returns to a Scale. 3

UNIT - III
10 Concepts of Cost and Revenue Types of Cost 3
11 Cost Function, Short run and Long run Cost Curves 3
12 Economies and Diseconomies of Scale 2
13 Concept of Total, Average and Marginal Revenue, 2
14 Relationship between AR and MR and through Elasticity of Demand 2

UNIT - IV
15 Market Conditions: Perfect Competition: Features, Equilibrium of 

Firm, Equilibrium of Industry, Role of Time Element in Price 
Determination.

3
16 Monopoly: Features, Equilibrium of Firm/Industry 2
17 Price Discrimination and its Types, Peak load Pricing,Regulation of 

Monopoly
2

18 Monopolistic Combination: Features, Price-Output Policy of the Firm, 2
19 Selling Cost: Meaning, Effects, Equilibrium of Firm with respect to 

Selling Cost.
2

Total Number of Lectures 54



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Financial Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Meaning and Uses of Accounting Information: Objectives and 
Nature of Accounting, Definition and Functions of 
Accounting,

2
2 Book Keeping and Accounting, Interrelationship of 

Accounting with other Disciplines, Branches of Accounting, 
Limitations of Accounting, Accounting Equation.

2
3 Accounting Principles, Accounting Concepts and Conventions, 

Accounting cycle
2

4 Journals, Ledger, and Trial Balance. 6
UNIT - II

5 Cash Book and Bank Reconciliation Statement 5
6 Depreciation Provisions and Reserves: Methods, Types and 

Accounting.
6

7 Final Accounts: Trading, Profit and Loss Account and Balance 
Sheet of a Sole Proprietary Concern.

6
UNIT - III

8 Accounting for Issue and Forfeiture of Shares 8
9 Reissue of Shares 4

10 Employee Stock Option Plan 1
11 Right Issue and Bonus Share. 2

UNIT - IV
12 Accounting for Issue and Redemption of Debenture. 8
13 Final Accounts of Companies 8

Total Number of Lectures 60



Unitization of Syllabus
BBA- 1 Semester (   July 2023 - June 2024 )

Subject : Business Statistics

Sr. No Topic No of Lectures
UNIT - I

1 Definition, Functions 2
2 Scope, Usage and Limitations of Statistics 2
3 Measures of Central Tendency 2
4 Types of Averages- Arithmetic Mean (Simple and Weighted) 3
5 Median and Mode 2
6 Harmonic and Geometric Mean 2

UNIT - II
7 Measures of Dispersion: Range, Quartile Deviation 2
8 Mean Deviation, Standard Deviation and Coefficient of Variation 3
9 Correlation Analysis: Meaning, Types, Measurement of Simple Linear Correlation 3

10 Karl Persons Correlation Coefficient Method, Rank Correlation Method (Excluding multiple correlations) 3
11 Regression Analysis: Simple Linear Regression 3
12 Why there are two Regression Lines 1
13 Estimation of Coefficient (Intercept and Slope Parameters) 3
14 Properties of Regression Coefficient 1

UNIT - III
15 Index Numbers: Meaning and Importance 2
16 Methods of Construction of Index Numbers: Weighted and Unweighted 3
17 Simple Aggregative Method, Simple Average of Price Relatives Method, Weighted Index Method 3
18 Laspeyres Method, Paasches Method and Fisher’s Ideal Method including Time and Factor Reversal Tests 2
19 Consumer Price Index. Time Series Analysis: Components 3
20 Estimation of Trends (Graphical Method, Semi Average Method, Moving Averages Method and Method of 

Least Squares)
4

21 Seasonal Variation 2
UNIT - IV

22 Probability Theory: Addition & Multiplication Theorems 4
23 Probability Distribution: Binomial, Poisson and Normal. 4

Total Number of Lectures 59



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Management Concept and Practices

Sr. No Topic No of Lectures
UNIT - I

1 Introduction: Concept of Management, Process 2
2 Principles, Levels, Functions and Significance of Management 3
3 Management Vs. Administration, Role of Managers 2
4 Evolution of Management Thought: Classical, Neo-Classical Theory 3
5 Behavioural Sciences, Approach, Quantitative, Systems and Contingency Approach, 4
6 Modern Management Thought (Likert, Drucker, Porter, Prahalad) 4

UNIT - II
7 Planning: Concept, Process and Significance, Types, Relationship between Planning 

and Controlling
3

8 Decision Making; Concept, Types and Process, Effective Decision, Rationality in 
Decision Making, MBO

4
9 Organization: Concept, Process and Significance, Principles, Organization Design and 

Classical Theory
4

10 Departmentation, Bases, Span of Control (Classical Theory and Situational Approach), 
Delegation of Authority, Principles, Centralization and Decentralization, Line and Staff 
Organization

3
11 Staffing: Concept, Manpower Planning, Recruitment; Concept and Sources Selection; 

Concept, Selection Process and Tests, Placement and Induction.
3

UNIT - III
12 Direction and Motivation: Concept, Principles, Effective Supervision, Techniques. 2
13 Motivation: Content Theories of Motivation, Current Issues in Motivation. 4
14 Leadership: Concept, Difference between Leadership & Management, Theories of 

Leadership (Trait Theory, Behavioural Theory, Managerial Grid)
4

15 Contemporary Issues in Leadership (Transformational, Transaction, Charismatic and 
Visionary Leadership).

3
UNIT - IV

38 Coordination: Concepts, Importance, Internal – External Coordination. 3
39 Control: Concept, Steps, Types of Controlling, Techniques of Controlling. 3
40 Management in Perspective (A Brief Overview) 2
41 Management of Strategic Change 2
42 Knowledge Management 1
43 Learning Organization, Managing Diversity. 1

Total Number of Lectures 60



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Essentials of Business Economics-I

Sr. No Topic No of Lectures
UNIT - I

1 Micro vs. Macro Economics 2
2 Fundamental Concepts used in Business Decision Making: 

Opportunity Cost, Marginal Principle, Incremental Principle 
Contribution Analysis, Equi Marginal Principle

4
3 Theory of Demand, Law of Demand, Movement Along vs. Shift in 

Demand Curve.
3

4 Concept of Elasticity of Demand, Types of Elasticity of Demand 
(Price income and Cross)

3
5 Factors Affecting Elasticity of Demand. Measurement of Elasticity of 

Demand
4

UNIT - II
6 Forecasting: Need, Objectives and Methods. 4
7 Supply: Determinants, Law of Supply and Elasticity of Supply. 4
8 Theory of Production: Meaning and Concept of Production, Factors of 

Production and Production Function with One Variable Inputs, 
Production Function and Technological Progress

4
9 Law of Variable Proportions, Returns to a Scale. 3

UNIT - III
10 Concepts of Cost and Revenue Types of Cost 3
11 Cost Function, Short run and Long run Cost Curves 3
12 Economies and Diseconomies of Scale 2
13 Concept of Total, Average and Marginal Revenue, 2
14 Relationship between AR and MR and through Elasticity of Demand 2

UNIT - IV
15 Market Conditions: Perfect Competition: Features, Equilibrium of 

Firm, Equilibrium of Industry, Role of Time Element in Price 
Determination.

3
16 Monopoly: Features, Equilibrium of Firm/Industry 2
17 Price Discrimination and its Types, Peak load Pricing,Regulation of 

Monopoly
2

18 Monopolistic Combination: Features, Price-Output Policy of the Firm, 2
19 Selling Cost: Meaning, Effects, Equilibrium of Firm with respect to 

Selling Cost.
2

Total Number of Lectures 54



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024 )

Subject : Financial Accounting

Sr. No Topic No of Lectures
UNIT - I

1 Meaning and Uses of Accounting Information: Objectives and 
Nature of Accounting, Definition and Functions of 
Accounting,

2
2 Book Keeping and Accounting, Interrelationship of 

Accounting with other Disciplines, Branches of Accounting, 
Limitations of Accounting, Accounting Equation.

2
3 Accounting Principles, Accounting Concepts and Conventions, 

Accounting cycle
2

4 Journals, Ledger, and Trial Balance. 6
UNIT - II

5 Cash Book and Bank Reconciliation Statement 5
6 Depreciation Provisions and Reserves: Methods, Types and 

Accounting.
6

7 Final Accounts: Trading, Profit and Loss Account and Balance 
Sheet of a Sole Proprietary Concern.

6
UNIT - III

8 Accounting for Issue and Forfeiture of Shares 8
9 Reissue of Shares 4

10 Employee Stock Option Plan 1
11 Right Issue and Bonus Share. 2

UNIT - IV
12 Accounting for Issue and Redemption of Debenture. 8
13 Final Accounts of Companies 8

Total Number of Lectures 60



Unitization of Syllabus

BBA- 4 Semester ( July 2023 - June 2024)

Subject : Project Management

Sr. No Topic No of Lectures

UNIT - I

1 Concept of Project: Meaning, Characteristics, 2

2 Classification of Projects, Project Life Cycle and its Phases. 4

3 Project Management, Steps Deming Cycle for Project Management 2

4 Project Management and Line Management. 3

5 Project Manager: Roles and Responsibilities, Project Management as a Profession 3

6
Generating and Screening Ideas – Steps, Monitoring the Environment, Scouting for 
Project Ideas, Preliminarily Screening, 3

7 Project Rating Index. Feasibility Studies – Technical, Financial, Economic, Social, 
Legal and Managerial.

7

UNIT - II

8 Project Appraisal Techniques: Objectives, Types and Methods. 2
9 Project Risks: Meaning, Types, Measurement of Risk, Sensitivity Analysis, 

Stimulation, Monte Carlo. Decision Tree Analysis (Basic Concepts only).
8

10 Project Evaluation – Meaning, Evaluation v/s Appraisal, Objectives of Project 
Evaluation, Types of Evaluation

6
11 Essential of Sound Evaluation, Techniques, Agency for Evaluation, Scope of 

Evaluation.
3

12 Project Organisation and Control – Project Network Analysis (Basic concepts of 
PERT, CPM, Cost and Time Over Run).

8
13 Project Reporting: Meaning, Purpose, Process, Requirements of a Good Report, 

Methods, Principles of Good Reporting System.
3

Total Number of Lectures 54



Unitization of Syllabus
BBA- 4 Semester (  July 2023 - June 2024)

Subject : Research Methodology

Sr. No Topic No of Lectures
UNIT - I

1 Research-Meaning, Characteristics 2
2 Types, Process and Utility 2
3 Research Design-Meaning, Types 3
4 Features of Good Research Design 2
5 Qualitative and Quantitative Research 2
6 Importance of Review of Literature. 2
7 The Research Proposal 2
8 Primary and Secondary Data 2
9 Methods of Data Collection. 2

10 Measurement and Scaling 3
11 Designing of Questionnaire and Schedule 2
12 Formulating Hypothesis 3
13 Ethics in Business Research 3

UNIT - II
25 Sampling Design and Sampling Procedure. 4
26 Sampling and Non-Sampling Errors. 3
27 Data Analysis and Interpretation 4
28 Hypothesis Testing-t-Test, Chi-Square Test, 4
29 Test of Mean and Proportion, 3
30 Report Writing 2
31 Role of Computers in Research. 2

Total Number of Lectures 52



Unitization of Syllabus
BBA- 4 Semester (  July 2023 - June 2024)
Subject : Human Resource management

Sr. No Topic No of Lectures
UNIT - I

1 Human Resource Management: Introduction. 2
2 Meaning and Definitions, Brief History of HRM. 3
3 Nature & Functions of HRM 2
4 Importance and Limitations of HRM 2
5 Challenges faced by Modern HR Managers. 2
6 Human Resource Planning: Introduction, Definitions. 2
7 Features, Need for HR Planning. 2
8 Objectives, Process of HR Planning. 2
9 Factors affecting HR Planning 2

10 Types, Benefits, Problems in HR planning 2
11 Suggestions for Making HR Planning Effective 2
12  Succession Planning. 2
13 Recruitment 2
14 Selection 2
15 Training and Development 2
16 Placement and Induction. 2
17  Transfers and Promotions. 2

UNIT - II
18 HR Department and Policies 1
19 Organisational Design of HR Department. 2
20 Composition, Functions, HRM Environment 2
21 HR Information System – Meaning, Need. 2
22 Objectives, Process, Designing of HRIS 2
23 Computerized HRIS 1
24 Personnel Inventory 2
25 HR Records– Meaning, Purpose 2
26 Essentials of Good Record Keeping 2
27 Significance, Description of HR. 2
28 HR Research – Objectives, Kinds and Techniques 2
29 HR & Audit – Objectives 2
30 Need, Process of HR & Audit 2
31 Types and Approaches of HR & Audit 2

Total Number of Lectures 61



Unitization of Syllabus
BBA- 4 Semester (  July 2023 - June 2024)

Subject : Goods and Services Tax

Sr. No Topic No of Lectures
UNIT - I

1 Tax structure in India, Direct and Indirect Taxes, Overview of Goods and 
Services Tax

5
2 Implementation of GST, Reasons for GST introduction, Pros and cons of 

GST
6

3 Registration procedure under GST, CGST/ SGST Act, 2017 4
4 Classes of officers under GST, their appointment and powers; 5
5 Levy and collection of CGST/ SGST 5
6 Composition Levy scheme; Time and value of supply 5

UNIT -II
7 IGST Act, 2017: Definitions, Supplies in the course of inter-State trade or 

commerce
6

8 Supplies in the course of intra-State trade or commerce, Levy and collection 
of IGST

5
9 Power to grant exemption from tax, place of supply under IGST 4

10 Input tax credit; Returns under GST; 4
11 Refund of tax; offences and penalties 4
12 Prosecution and Appeals under GST, GST Portal 4
13 GST Eco system, GST Suvidha provider. 3

Total Number of Lectures 60



Unitization of Syllabus
BBA- 5th Semester (  July 2023 - June 2024)
Subject : Sales & Distribution Management

Sr. No Topic No of Lectures
UNIT - I

1 Introduction to Sales Management 2
2 Importance of Sales Force 1
3 Functions of sales manager 2
4 Nature and importance of Personal Selling and Salesmanship 4
5 Objectives and theories of personal selling 3
6 Sales forecasting Methods 2
7 Importance, Process of Sales Budget 3
8 Uses of sales budget 2
9 Sales territory considerations in allocation of sales territory 2

10 Objectives, Principles of Ceiling Sales Quota 3
11 Administration of Sales Quota 2
12 Uses of Sales Quota 2

UNIT - II
13 Physical Distribution: Meaning, Organization & Management 4

14
Channels of Distribution: Its functions, selection & motivation 
of intermediaries 5

15 Market Logistics and supply chain management 5
16 Transport system, inventory and warehousing 4
17 Distribution warehousing: Its modern Concepts 4
18 Functions, Types & features of warehousing 5
19 Locations, Automation in warehousing 4
20 International Sales and Distribution management 3

Total Number of Lectures 62



Unitization of Syllabus
BBA- 5th Semester (July 2023 - June 2024)

Subject : Insurance & Risk Management

Sr. No Topic No of Lectures
UNIT - I

1 Insurance: Concept, Nature of Insurance, 3
2 Functions of Insurance, Importance of Insurance 3
3 Principles of Insurance Contract 3
4 Features of Life and Non-life Insurance 3
5 Insurance and IRDA 3
6 IRDA Act 1999, Provisions 3
7 Duties, Powers and Functions of IRDA 3

UNIT - II
8 Concept of risk, risk vs. Uncertainty 3
9 Types of risks 3

10 Risk identification evaluation. 3
11 Risk management objectives 3
12 Selecting and implementing risk management techniques 3
13 Commercial risk management applications 3
14 Property–liability– commercial property insurance different policies 3
15 Contracts–business liability and risk management insurance 3
16 Workers' compensation and risk financing. 3

Total Number of Lectures 48



Unitization of Syllabus
BBA-  5 Semester ( July 2023 - June 2024 )

Subject : Business Environment

Sr. No Topic No of Lectures
UNIT - I

1 Theoretical Framework of Business Environment: Concept, 
Significance 

2
2 Nature of Business Environment 1
3 Elements of Environment- Internal, External. 2
4 Micro and Macro Environment 2
5 Interaction Matrix between various Environmental Factors. 2
6 Environmental Analysis 2

7 Need, Process of Environment analysis 2
8 Techniques & Limitations of Environmental Analysis. 2
9 Economic Environment 2

10 Key Elements of Economic Environment 1
11 Economic factors 2
12 Economic Systems 1
13 Economic Planning – Objectives 2
14 Strategies of Current Five Year Plan 1
15 Formation and Functions of NITI Aayog 2
16 Economic Policies 2
17 Industrial and Monetary policy. 2
18 fiscal policies. 1

UNIT - II
25 Political & Legal Environment: 2
26 Key Elements of Political Environment 1
27 Relationship between Business and Government 2
28 Economic Role of Government 2
29 FEMA "Competition Act SEBI" 2
30 Consumer Protection Act, 1986 with latest amendments. 2
31 Socio-Cultural Environment 2
32 Nature and Impact of Culture on Business 2
33 Social Responsibilities of Business and  Social audit 2
34 Emergence of Middle Class and its influence on Business 2
35 Natural Environment 2
36 Ecological Issues and Indian Business Technological Environment 2

37 Innovation &Technological Policy 2
38 Features & Impact of Technology on Business 2
39 Role of Research & Development in Business 2
40 Import of technology Current Status of technology in India. 2

Total Number of Lectures 62



Unitization of Syllabus
BBA- 5th Semester (July 2023 - June 2024 )

Subject : International Business

Sr. No Topic No of Lectures
UNIT - I

1 Introduction to International Business: Globalization and its growing 
importance in world economy

3
2 Forces behind globalization; Criticism of globalization 3
3 International business contrasted with domestic business- 

complexities of international business.
4

4 Modes of entry in international business 4
5 International Business Environment: Economic, Cultural, Political 

and Legal environments;
4

6 Global Trading environment – recent trends in world trade in goods 
and services.

3
7 Theories of International Trade (a brief overview) - Mercantilism, 

Absolute Advantage, Comparative Advantage, Factor Endowment, 
Product life cycle, Porter’s Diamond Model

7
8 Government Influence on Trade- Tariff and non- tariff measures. 3
9 International Organizations: WTO- Its Objectives, principles, 

organizational structure and functioning. An overview of– UNCTAD, 
World Bank and IMF.

6
UNIT - II

10 Regional Economic Co-operation: Forms of regional groupings; 
Integration efforts among countries in Europe, North America and 
Asia.

5
11 India’s recent Trade Agreements. 4
12 Developments and Issues in International Business: Foreign Direct 

Investments in India; Measures for promoting foreign investments in 
India.

4
13 Outward Foreign Direct Investments from India; Indian joint ventures, 

acquisitions and greenfield investments abroad.
5

14 Trends in India’s Foreign Trade- volume, composition and direction 
of trade. Balance of payment crisis.

3
15 Foreign Trade Promotion Measures in India: Latest EXIM Policy 2

Total Number of Lectures 60



Unitization of Syllabus
BBA- 1 Semester (  July 2023 - June 2024)

Subject : Consumer Behaviour

Sr. No Topic No of Lectures
UNIT - I

1 Consumer Behaviour: Nature, characteristics, Scope, Relevance & 
Application; Importance of consumer behaviour in marketing 
decisions;

4
2 Consumer Vs Industrial Buying Behaviour 2
3 Determinants of Consumer Behaviour: Role of Motivation; 

Personality and Self Concept;
4

4 Attention and Perception; Consumer Learning; Consumer Attitudes- 
Formation and Change; Consumer Values and Lifestyles

4
5 External Determinants of Consumer Behaviour: Influence of Culture 

and Sub Culture
5

6 Class; Reference Groups and Family Influences; Basic models of 
consumer behaviour

4
UNIT - II

7 Consumer Decision Making Process: Problem Recognition- methods 
of problem solving

4
8 prepurchase search influences- information search; alternative 

evaluation and selection
4

9 outlet selection and purchase decision (compensatory decision rule, 
conjunctive decision, rule, Lexicographic rule, affect referral, 
disjunctive rule);

4
10 Post Purchase Behaviour; Situational Influences; Cognitive 

Dissonance
5

11 Diffusion of Innovation: Definition of innovation, product 
characteristics influencing diffusion, resistance to innovation, 
adoption process

5
12 Consumer Involvement: Role of Consumer Involvement; Customer 

Satisfaction; Consumer behaviour- interdisciplinary approach
4

13 Researching Consumer Behaviour: Online Customer Behaviour; 
Diversity of Consumer Behaviour; Role of Consumer Behaviour in 
Marketing Strategy

5
Total Number of Lectures 54



Unitization of Syllabus
BBA- 5 Semester ( July 2023 - June 2024)

Subject : Entrepreneurship & Small Business Managament

Sr. No Topic No of Lectures
UNIT - I

1 Entrepreneurship- Entrepreneur, Entrepreneurship, Definition, 
Characteristics, Need, Theories, Difference between entrepreneur 
and self employed person- entrepreneur and manager

4
2 Intrapreneur, Intrapreneurship, Socio-Economic role of 

Entrepreneurship; Role of Entrepreneurship in Economic 
Development

4
3 Entrepreneurial Motivation: Entrepreneurial Motivation, Internal and 

External factors affecting motivation, Relation of Entrepreneurial 
Motivation and Entrepreneurial Behaviour

4
4 Entrepreneurial Competencies: Essential competencies of 

entrepreneur;
2

5 Entrepreneurial Development Programmes: EDP’s, relevance and 
achievements; Role of Government in organizing EDP’s, Critical 
Evaluation;

3
6 Project Identification and Project Plan: Considerations in 

Product/Project Selection, Market Survey, Project Classification, 
Writing a Project Plan/Proposal;

5
7 Project Appraisal and Documentation: Project Appraisal Criteria, 

Various formalities for Project Appraisal and clearance for availing 
financial support

5
UNIT - II

8 Small Business: Small Business as a Seed Bed of Entrepreneurship: 
Evolution and development of Small Business,

3
9 SSI, concept, definition, characteristics, classification, advantages 

and problems; Role of Small Business in the national economy
4

10 The Start-Up Process: Procedure for setting up a small scale unit; 
Planning, Implementation, Initial Strategic Planning

5
11 Management Process in Small Business: Product and Marketing 

Scope, Legal and Tax consideration, Risk analysis and financial 
considerations. Profit Planning;

5
12 National Policies for small business development: Governmental and 

Non-Governmental policies and assistance in setting up SSI,
5

13 Institutional support to small entrepreneurs from NSIC, SIDO and 
TCOs for entrepreneurship development in India

4
Total Number of Lectures 53



Unitization of Syllabus
BBA- 6th Semester (  July 2023 - June 2024)

Subject : Business Policy & Strategy

Sr. No Topic No of Lectures
UNIT - I

1 Definition, nature, scope and importance of strategy 4
2 Importance of strategic management 2
3 Strategic decision making 2
4 Process of strategic management 2
5 Levels at which strategy operates 1
6 Defining strategic intent: Vision, Mission 3
7 Business definition, Goals and Objectives. 3
8 Environmental Appraisal—Concept of environment, components of 

environment
3

9 Environmental scanning techniques- ETOP, QUEST and SWOT 
(TOWS).

3
10 Internal Appraisal: The internal environment, organizational capabilities 

in various functional areas
4

11 Methods and techniques used for organizational appraisal 3
12 Corporate level strategies -Stability, Expansion, Retrenchment and 

Combination strategies
4

13 Corporaterestructuring 2
14 Concept of Synergy,Mergers&Acquisitions 3
15 Corporate Restructuring 1

UNIT - II
16 Business level strategies- Porter’s framework of competitive strategies. 2
17 Differentiation and Focus strategies 2
18 Concept, importance, Building and use of Core Competence. 3
19 Strategic Analysis and choice-Corporate level analysis (BCG, GE Nine-

cell, McKinsey’s 7-S Framework)
6

20 Industry level analysis 1
21 Porter’s five forces model. 1
22 Strategy implementation: Resource allocation 1
23 Projects and Procedural issues 2
24 Organisation structure and systems in strategy implementation. 2
25 Strategic control and operational Control 2
26 Organisational systems andTechniques of strategic evaluation. 2

Total Number of Lectures 64



Unitization of Syllabus
BBA- 6th Semester ( July 2023 - June 2024)

Subject : Production and Operations Management

Sr. No Topic No of Lectures
UNIT - I

1 Introduction to Production and Operations Management: Concepts, 
Functions, Scope, Types of Production System.

4
2 Product Design and Development: Product Design and its Characteristics, 

Product Development Process, Product Development Techniques.
4

3 Facility Layout – Objectives, Advantages, Basic Types of Layouts 3
4 Production Planning & Control (PPC): Concepts, Objectives, Steps Work 

Study - Productivity; Method Study; Work Measurement.
4

5 Facility Location – Importance, Factors in Location Analysis, Location 
Analysis Techniques,

4
UNIT - II

6 Production Techniques: Introduction to modern productivity techniques-
Just in Time, Kanban system, Total Quality Management and Six-Sigma. 
Make or Buy decisions.

6
7 Inventory Control and Management Purchase Management - Objectives; 

Functions; Methods; Procedure
4

8 Stores Management - Types of Stores; Functions; Coding Methods 3
9 Inventory Management - Concepts; Classification; Objectives; Factors 

Affecting
4

11 Inventory Control Policy; Inventory Costs; Inventory Control tools and 
techniques

4
12 Quality Management and Statistical Quality Control 3
17 Maintenance Management - Concepts; Objectives; Functions; Types of 

Maintenance TQM, Quality Specification, Design
4

18 Meaning and objectives of Statistical Quality Control 5
Total Number of Lectures 52



Unitization of Syllabus
BBA- 6th Semester (  July 2023 - June 2024)
Subject : Social & Ethical issues in business

Sr. No Topic No of Lectures
UNIT - I

1 Business Ethics: Meaning and Concept 2
2  Principles of Business Ethics 2
3 Characteristics of Ethical Organisations 2
4 Theories of Business Ethics 3
5 Globalization and Business Ethics 2
6 Stakeholder’s Protection 3
7 Corporate Governance and Business Ethics 3
8 Ethical Issues in Indian Business. 2
9 Corporate Social Responsibility 3

10 Social Responsibility of business with respect to different
stakeholders

3
11 Arguments for and against social responsibility of business 2
12 Social Audit 2
13 Corporate

Social Responsibility and Corporate Governance. 
4

UNIT - II
14 Corporate Governance 3
15 Conceptual framework of Corporate Governance 4
16 Need for Corporate Governance. 3
17 Benefits, Historical background, Theories of Corporate Governance 3
18 OECD principles 3
19 Cadbury Committee Report 3
20 Corporate Governance Vs Corporate Excellence 4
21 Corporate Governance Reforms and Initiatives in India. 4

Total Number of Lectures 60



Unitization of Syllabus
BBA- 6th Semester (   July 2023 - June 2024)

Subject : Marketing of Services

Sr. No Topic No of Lectures
UNIT - I

1 Meaning and Nature of Services 3
2 Growing Importance of Services Sector; 2
3 Classification of Services 2
4 Differentiating goods from services 1
5 Introduction to services marketing 2
6 Growth and importance of services marketing 2
7 Consumer purchase process 3
8 Consumer behaviour in service encounters 1
9 Customer Expectations and Perceptions 2

10 Market Segmentation and positioning of services 3
UNIT - II

11 Services Design and Development: Creating new service 4
12 Identifying and classifying supplementary services 4
13 Service blue printing 2
14 Objectives and foundations for setting prices 4
15 Value based pricing. 1
16 Services Distribution Management: Distributing services 3
17 Options for service delivery, place and time decisions. 3
18 Defining and Measuring Service Quality 2
19 The GAP Model 3
20 Customer Feedback and Service Recovery 2
21 Managing relationships and building loyalty 4

Total Number of Lectures 53



Unitization of Syllabus
BBA- 6th Semester ( July 2023 - June 2024)
Subject : Advertising and Brand Management

Sr. No Topic No of Lectures
UNIT - I

1 Advertising & Advertising Management: Introduction, scope, need & 
importance; types & classification of advertisement, advertising & the 
promotion mix

4
2 Role of advertising in Social & Economic development, Ethics in 

Indian advertising.
3

3 Advertising Planning: Advertising Objectives 3
4 DAGMAR, determining advertising budgets: percentage of sales 

method, objective to task method, competitive parity & all you can 
afford

4
5 Advertising planning and strategy, creative strategy development 

and implementation
3

6 Media planning & Scheduling: broadcast & non-broadcast media 3
7 Key factors influencing media planning; setting media objectives, 

media decisions; media class, media vehicle & media option;
4

8 Scheduling: flighting, pulsing & continuous; developing media 
strategies

3
9 evaluation of different media and media selection, media buying, 

measuring advertising effectiveness
4

UNIT - II
10 Brands and Brand Management: concept, nature, importance, brand 

evolution, brand life cycle, brand v/s generics
3

11 associating feelings with a brand; branding challenges and 
opportunities;

3
12 Brand Identity: conceiving, planning and executing (Aaker model); 

Brand Loyalty: concept and measures of brand loyalty
4

13 Brand Equity: concept and measures of brand equity, cost, price and 
consumer based methods, sustaining brand equity

4
15 Brand Personality: concept, measures and formulation of brand 

personality; Brand Image Vs Brand Personality
4

16 Brand Positioning: Concept, repositioning, Celebrity Endorsement, 
Brand Extension, Differential Advantage,

4
17 Strategies for Competitive Advantage, Brand Pyramid. 3

Total Number of Lectures 56



Unitization of Syllabus 
 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 301-T BIOCHEMISTRY 

Teacher's Name : Vaneet Dhir 

   

S. 
No. 

Topic No. of 
Lectures 

UNIT - I 

1 Metabolism: Metabolic pathways, biochemical reaction 
mechanism, energy rich metabolites. Coupled 

reactions 

3 

2 substrate level phosphorylation. 3 

3 Importance of ATP: Structural basis of high phosphoryl 
transfer potential of ATP 

3 

4 Sources of cellular energy, activated carriers. Regulation and 
evolution of metabolic pathways 

4 

 

 UNIT - II  

5 Carbohydrate metabolism: Biosynthesis and degradation of 
glucose; feeder pathways of glycolysis; Kreb cycle 

5 

6 amphibolic nature of the Kreb cycle; regulation of Kreb cycle 5 

7 Biomolecules in a cell (DNA, RNA and proteins) 4 

8 regulation of gluconegenesis. Glycogen metabolism 4 

9 Mitochondrial electron transport chain, oxidative 
phosphorylation; regulation of ATP synthesis 

4 

UNIT - III 

10 Lipid Metabolism: Biosynthesis and degradation of fatty acids; 
β-oxidation of saturated, unsaturated and polyunsaturated 

fatty acids 

3 

11 Formation of ketone bodies, their function and physiological 
significance. Fatty acid synthesis 

4 

12 Multifunctional enzyme complex in eukaryotes, function of 
citrate 

4 

13 Regulation of fatty acid metabolism. Cholesterol metabolism: 
Biosynthesis of cholesterol and its regulation 

5 

 UNIT-IV  



14 Amino acid metabolism: Biosynthesis of nutritionally non-
essential amino acids; catabolism of carbon skeleton of amino 

acids 

5 

15 Conversion of amino acids to specialized products; amino acids 
as precursors of porphyrins, bile pigments and biogenic amines 

5 

16 Nucleic acid metabolism: Biosynthesis of purine and 
pyrimidine nucleotides; salvage reactions 

5 

17 Catabolism of purines and pyrimidines, urea cycle 4 

 Total Number of Lectures 70 
 

 
 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-302-T GENETICS  

Teacher's Name : RAJAN KAPOOR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Mendelian laws of inheritance, Gene interactions, 
 

3 

2 Sex determination in drosophila, plants and animals, Sex 
linked inheritance, 

4 

3 Non-disjunction as a proof of chromosomal theory of 
inheritance. 

4 

4 Extra chromosomal inheritance: mitochondrial and chloroplast 
genetic systems. 

4 

 UNIT - II  

5 Crossing over: molecular mechanism and cytological proof, 
 

5 

6 Recombination, linkage, gene mapping 
 

5 

7 Three point testcross, interference, coincidence, 4 

8 recombination frequencies, Tetrad analysis, somatic cell 
hybridization for gene linkage studies, 

4 

9 Hereditary defects. 4 

UNIT - III  

10 Mutation: Spontaneous versus induced mutations, types of 
mutations, mutagenic agents: Physical, chemical and radiation 

3 



11 molecular basis of mutations, mechanisms of DNA repair, 
mutations frequency, correlation 

between mutagenicity and carcinogenicity. 

4 

12 Numerical chromosome aberrations: polyploidy, aneuploidy, 
Chromosomal aberrations: Deletion, duplications, inversions, 

translocations, position effects. 

4 

 UNIT-IV  

13 Basic microbial genetics: Conjugation, transduction, 
transformation, isolation of auxotrophs, replica plating 

techniques, 

5 

14 analysis of mutations in biochemical pathway, one gene – one 
enzyme hypothesis. 

 

5 

15 Population genetics: Hardy-Weinberg equilibrium, gene and 
genotypic frequencies,Chi- square test, 

probability, pedigree analysis. 
 

5 

 Total Number of Lectures 63 

 
 

B.Sc biotechnology (Hons.) (2023-2024)  
BIOT-303-T: IMMUNOLOGY-I  

Teacher's Name : SIA BHATIA  

   

S.No. Topic No. of Lectures 

UNIT-I   

1 Overviews of immune system – Historical perspectives 3 

2 Innate and acquired immunity 4 

3 Clonal nature of immune response 4 

4 Cells of the immune system : Hematopoiesis and differentiation, 
lymphocyte trafficking, Blymphocytes, T-lymphocytes 

5 

5 Macrophages, dendritic cells, Natural killer cells and lymphocyte 
activated killer cells 

6 

6 Eosinophils, neutrophils & mast cells. 3 

UNIT-II   

7 Organs of the immune system : Primary and secondary lymphoid organs, 
systemic function of immune system. 

 

5 

8 Lymphocyte Trafficking: Cell surface proteins 
Cell Adhesion molecules (Integrin, Selectin, Cadherin family and Ig 

Superfamily). 

3 



9 Antigen – Immunogenicity Vs. antigenicity, factors effecting 
immunogeniticity, nature of 

immunogen 
 

4 

10 Epitopes, heptans and antigenicity, pattern recognition receptors 5 

 UNIT III  

11 B Cell Activation, Differentiation: B-Cell Activation and Proliferation, In 
Vivo Sites for Induction of Humoral Responses, T-dependent and T-

independent antigens. 
 

3 

12 Structure of antibody, antibody effector function, antibody classes 2 

13 biological activities, antigenic determinants on 
Immunoglobulins,Immunoglobulins superfamilies, generation of antibody 

diversity. 
 

3 

 UNIT IV  

14 General organization and inheritance, MHC molecules and 
genes, genetic map, cellular distribution, regulation of MHC expression 

and disease susceptibility. 
 

4 

15 T-Cell Receptors: Structure and Roles, T-Cell Receptor Complex, Thymic 
Selection of the T-Cell Repertoire, TH-Cell Activation, 

2 

16 T-Cell Differentiation, Cell Death and T-Cell populations, Peripheral-T-
Cells. 

 

4 

 Total number of Lectures 60 

 
 

Subject:  BIOT-304-T PLANT TISSUE CULTURE  

Teacher's Name : RAMANDEEP KAUR  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Cellular totipotency and differentiation in plants. 
 

5 

2 Plant Culture Media and their composition 
 

4 

3 Sterilization techniques for glassware and tissue culture media. 
 

4 

4 Micropropagation: Establishment of aseptic culture, various stages, 
advantages and disadvantages. 

4 



 UNIT – II  

5 Organogenesis; somatic embryogenesis; Synthetic seeds somaclonal 
variation, its genetic basis and application in crop improvement. 

 

8 

6 Cell/callus line selection for resistance to herbicide, stress and 
diseases. Role of tissue culture in rapid clonal propagation 

 

5 

7 production of pathogen - free plants and "Virus Indexing" 4 

8 Anther and Ovary Culture; 5 

9 Haploid and Triploid plant production & their application. 
 

5 

UNIT – III  

10 Protoplast and somatic hybridization: 2 

11 : Isolation, culture and plant regeneration, protoplast fusion, 
identification 

and characterization of somatic hybrids, cybrids 

6 

12 applications of protoplast hybridization technology. 
 

2 

 UNIT-IV  

13 Secondary metabolites: Secondary Plant products from cultured cells 
and their industrial applications. 

2 

14 Cryopreservation of germplasm: Short term and long term 
conservation of plant genetic resources, 

3 

15 In situ and Ex situ conservation of plants 
 

2 

 Total Number of Lectures 61 

 
 

Subject:  BIOT- 305-T ANIMAL CELL CULTURE 

Teacher's Name : SIA BHATIA 

   S. 
No. 

Topic No. of 
Lecture

s 

UNIT – I 

1 History of development of cell cultures, 5 

2 natural surroundings for animal cells, simulating natural 
conditions 

for animal cells, metabolic capabilities of animal cells. 

4 



3 Biology of cultured cells : The culture environment, cell adhesion, 
proliferation, differentiation, signaling, 

evolution of cell lines. 

4 

4 Equipments and materials for animal cell culture technology. 4 

 UNIT – II  

5 Introduction to the balanced salt solutions and simple growth 
medium. Brief discussion on the chemical, 

physical and metabolic functions of different constituents of 
culture medium. Role of carbon dioxide. Role of 

serum and supplements. 

5 

6 Serum & protein free defined media and their application. 5 

7 Animal cell culture Techniques: Dispersion and disruption of 
tissues; 

4 

8 primary cultures, anchorage and nonanchorage dependent cells; 4 

9 secondary culture, transformed animal cells. 4 

UNIT – III 

10 Established/continuous cell lines, commonly used animal cell 
lines, their origin and characteristic. 

3 

11 Maintenance and growth kinetics of cells in culture, 
differentiation of cells, 

4 

12 Measurement of growth and viability of cells in culture. 
Cytotoxicity assays & their applications 

4 

 UNIT-IV  

13 Characterization of Cell lines and their authentication, 5 

14 Cell fusion and production of monoclonal antibodies. 
Transformation and immortalization, 

5 

15 cryopreservation. 
Bio-Safety & Bioethics. 

5 

 Total Number of Lectures 65 

 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-401-T: IMMUNOLOGY-II 

Teacher's Name : SIA BHATIA 

   



S.No. Topic 
No. of 

Lectures 

UNIT-I 

1 
Cell surface proteins, Cell Adhesion molecules (Integrin, Selectin, 

Cadherin family and Ig Superfamily). 
5 

2 
Function, Components- Classic, Alternative, Mannose binding proteins, 

activation, 
5 

3 Regulation of the Complement System 4 

4 
Biological Consequences of Complement 

Activation. 
7 

UNIT-II 

5 
Hybridoma Technology: Production of Monoclonal Antibodies, applications 

of polyclonal and monoclonal antibodies. 
5 

6 
Antigen–Antibody interactions: Strength of interaction, cross reactivity, 

antibody affinity, avidity 
6 

7 
immunodiffusion, immunoelectrophoresis, immunoassays, Enzyme linked 

immunosorbent assay (ELISA), 
4 

8 Radioimmunoassay (RIA), western blot, Immunofluorescence. 5 

 
UNIT-III 

 
9 Type I, Type II, Type III and Type IV Hypersensitivity  reactions 2 

10 
Organ specific autoimmune diseases: Hashimoto’s Thyroditis, Insulin-

dependenT Diabetes Mellitus, Grave’s disease, Mysthenia Gravis. 
3 

11 Systemic lupus Erythmatosus (SLE). 4 

 
UNIT IV 

 

12 

Immunologic Basis of Graft Rejection, Clinical Manifestations of 
Graft Rejection, General Immunosuppressive Therapy, Specific 

Immunosuppressive Therapy, Immune Tolerance to Allografts, Clinical 
Transplantation 

6 

13 
principles of vaccination, passive & active immunization, immunization 

programs, adjuvants, 
2 

14 
bacterial vaccines, viral vaccines, polysaccharide vaccines, DNA 

vaccines,recombinant vaccines, vaccines to other infectious agents, tumor 
vaccines. 

6 



 
 

Total number of Lectures 64 

Bsc Biotechnology (Hons) (2023-2024) 

Subject:  BIOT- 402-T BIOPHYSICAL AND BIOCHEMICAL TECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   

S. No. Topic No. of 
Lectures 

UNIT – I 

1 Principle, working and applications of Spectrophotometry 
(UV& visible) and spectroflourimetry, 

5 

2 Atomic absorption spectrophotometry: Equipment used 
and applications 

4 

3 Infrared and Raman spectroscopy. ORD and circular 
dichroism, Nuclear Magnetic Resonance and Electron 
Spin Resonance spectroscopy, Magnetic Resonance 

Imaging. 

4 

4 Electrophoresis: Principle, types & applications. 4 

 UNIT – II  

5 Microscopy: Properties; Light and Bright field Microscopy, 
Dark field Microscopy; Phase contrast, 

5 

6  
Fluorescent  microscopy, 

5 

7 Electron microscopy: Scanning and Transmission Electron 
Microscopy. 

4 

8 Centrifugation: Principle, types & applications. 4 

9 Confocal Microscopy 4 

UNIT – III 

10 Crystallography: Physical basis of crystallization; formation 
of crystals; Mounting of crystals 

3 

11 X-ray diffraction: Braggs law; Diffraction of x-rays by 
crystals 

4 

12 Overview of chromatography; Gas chromatography and 
HPLC 

4 

 UNIT-IV  



13 Radioisotope techniques: Radiotracers; GM counter, 
proportional and scintillation counters, autoradiography. 

5 

14 Mass spectrometry: Physical basis; Instrument used; 
ionization modes; Applications 

5 

15 Collaboration of MS with other techniques: GCMS and 
LCMS. 

5 

 Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-403-T PLANT BIOTECHNOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - 

I 

  

1 Genetic material of plant cells with an introduction to 
chloroplast and mitochondrial DNA. 

 

5 

2 Plant Promoter, Plant Selection markers and reporter genes 4 

3 Transformation of plant cells; 4 

4 different type of vectors including viral vectors and their 
benefits. 

 

4 

 UNIT – II  

5 Modes of gene delivery in plants: Particle bombardment, 
electroporation, microinjection; Advantages and 

disadvantages 
 

5 

6 Agrobacterium mediated gene transfer, natural pathogen mode 
of infection, 

 
 

5 

7 vir gene functions, Ti / Ri plasmids 4 

8 Screening and selection of transformants, PCR and 
hybridization 

methods; 

4 



9 Transgene selection and silencing; Generation and maintenance 
of transgenic plants. 

 

4 

UNIT – III  

10 Transgenic plants: Genetic modification of plants for herbicide 
resistance, 

3 

11 Pest resistance, virus resistance 
Bacterial and fungal resistance. : Delayed fruit ripening, 

improved protein composition 

4 

12 Bt cotton, golden rice and some others as examples. 
 

4 

 UNIT-IV  

13 Plant cell as factories for production of industrial enzymes 5 

14 biodegradable plastics, antibodies, edible vaccines; 
 

5 

15 manipulation of metabolic pathways for production of fatty 
acids, industrial oils, terpenoids, flavanoids. 

5 

 Total Number of Lectures 65 

 
 

BIOT-404-T: Agro and industrial biotechnology 

Teacher's Name : Sia Bhatia 

   
S.No. Topic No. of Lectures 

UNIT-I 

1 
Basic concept of agriculture as industry: Industrially important 

microbes 
3 

2 
screening, selection and 

identification 
5 

3 
Maintenance and preservation of industrially important microbial 

cultures 
4 

4 
Differences between microbial industrial process and chemical 

industrial process 
4 

UNIT-II 

7 
Improvement programme of industrial microbes, mutational 

programme of pencillin prodcing microbes 
5 

8 
selection pressure in maintaining the hyper producer, lowering of 

production due to reversal of mutations 
6 



9 
media formulation and process optimization of industrial and agro 

industrial microbes 
4 

 
UNIT-III 

 

10 
Microbes in agro industries and industrial biotechnology: 

Introduction of primary and secondary metabolites 
6 

11 
production of vitamin B12, alcohol, wine, beer, cheese, bread, citric 

acid, gluconic acid, antibiotics (penicillin) 
10 

12 
enzymes (amylases, cellulases, lipases and proteases) and their 

industrial applications 
6 

 
UNIT-IV 

 

13 
Emerging energy technologies in agro industries: production of 

vermiculture, composting, herbicides and biopesticides 
7 

14 
Production of biofertilizers: Blue green algae, azolla, fungi, 

mycorrhiza (VAM) 
5 

15 
bacteria – 

Azospirrilum, microbial biotransformations 
2 

16 single cell proteins (bacterial, fungal and algal) 2 

 
Total number of Lectures 69 

 

 

 

Subject:  BIOT- 405-T ANIMAL BIOTECHNOLOGY 

Teacher's Name : RAMANDEEP KAUR 

   
S. No. Topic 

No. of 
Lectures 

UNIT – I 

1 

Organotypic culture: Gas and nutrient exchange, structure 
integrity, 

growth, differentiation, advantages and applications. 5 

2 

Methods, advantages and applications of histotypic 
culture. 4 

3 
Three dimensional culture and tissue engineering: Concept 

of tissue engineering, components of tissue 
engineering, 4 

4 Cells imaging in 3D construct. 4 



 
UNIT – II 

 5 

In vitro fertilization (IVF) in Humans and Embryo Transfer 
in Livestock. 5 

6 Cells as virus host/cell culture based vaccines, 5 

7 
cells as protein factory/cell 

expression system 4 

8 

cells as antigen presenter/personalized vaccine. 4 

9 Different methods of scale up at laboratory and industrial 
level. 4 

UNIT – III 

10 
Transgenic animals and their applications: Concept of 

transgenics 3 

11 
Methods of gene transfer, selection of 

clone containing DNA insert and application of transgenic 
animals (Food, environment, recombinant proteins, 

drugs etc.). 4 

12 Safety and ethical issues of transgenic animals. 4 

 

UNIT-IV 

 

13 

Production of various products of human use using animal 
cell culture: 

Antibiotics production 5 

14 Human Growth factors 5 

15 Insulin and other Hormones 5 

 
Total Number of Lectures 65 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 501-T MOLECULAR BIOLOGY  

Teacher's Name : SIA BHATIA  

S. No. Topic No. of 
Lectures 

UNIT - I   

1 DNA: Chemical composition of DNA DNA structure-single stranded 
DNA, detailed account of double stranded DNA, BDNA, Z.DNA and 

other structural forms and their importance 

5 



2 Genome organization in prokaryotes: Molecular nature of the genetic 
material, Composition and structure of prokaryotic DNA and RNA 

4 

3 Genome organization in eukaryotes: Composition and structure of 
eukaryotic DNA and RNA 

4 

4 Characteristic features of highly repetitive DNA, Tandemly repetitive 
DNA and Mini and microsatellite DNA and Insertional elements and 

their role and importance 

4 

 UNIT – II  

5 DNA replication: Prokaryotic DNA replication; replication origin and 
site and structure and DNA Ter regions and structure. 

 

5 

6 DNA polymerases, composition and features replication factors and 
the mechanism of replication, leading strand and lagging strand 

synthesis, procesessivity and fidelity. 
Replication of single stranded DNA, M13 viral DNA 

5 

7 General functions of major lipid subclasses 4 

8 Eukaryotic DNA replication; origins, replication initiation complexes 
and their assembly, licensing factors 

4 

9 DNA polymerases and their composition.telomerase and mode of 
action, replication factors, disassembly of chromatin components 

and reassembly during replication 

4 

UNIT – III  

10 Gene Expression: Overview of central dogma 3 

11 RNAs: types, rRNAs; Structural features of rRNAs- prokaryotic and 
eukaryotic. tRNAs: structural features, their anticodon feature 

4 

12 mRNAs- prokaryotic and eukaryotic mRNAs, structural features 4 

 UNIT-IV  

13 Transcription: regulatory elements and mechanism of transcription 
regulation in prokaryotes and eukaryotes 

5 

14 Translation: Overview and mechanism of translation process in 
prokaryotes 

5 

15 Gene regulation and operon concept 5 

 Total Number of Lectures 65 

 

 

 

B.Sc biotechnology (Hons.) (2023-2024) 



BIOT-502-T: Environmental biotechnology 

Teacher's Name : RAMANDEEP KAUR 

S.No. Topic No. of Lectures 

UNIT-I 

1 Basics of Environment and Environmental pollution, air, water, 
soil and noise 

3 

2 Air pollution– Types, Sources & Effects 4 

3 Soil - Physicochemical and bacteriological analysis of soil, soil 
pollutants (fertilizers, insecticides fungicides, pesticides) 

4 

4 Noise pollution, its control and impact on human health 2 

5 Renewable and Non Renewable resources. and their 
Environmental Impacts 

3 

6 Modern Fuels (gasohol, hydrogen and solar energy) and their 
Environmental Impacts 

3 

UNIT-II 

7 Water pollution and its management: Measurement of water, 
pollution, sources of water pollution 

2 

8 Microbiology of waste water treatment, aerobic processes, 
activated sludge, oxidation ponds, trickling filters and rotating 

biological contactors 

6 

9 Anaerobic processes: Anaerobic digesters, upward flow 
anaerobic sludge blanket reactors 

4 

10 General strategies for wastewaters treatment 3 

 UNIT-III  

11 Bioremediation of contaminated soil and its applications 4 

12 Degradation of pesticides and other toxic chemicals by 
microorganism. Integrated Pest management 

4 

13 Biodegradation of environmental pollutants: pesticides, 
hydrocarbons, dye, etc 

2 

14 Biofertilizers for clean environment– Nitrogen fixing 
microorganism 

3 

15 Enrichment of the soil with assimilable nitrogen 2 

 UNIT-IV  

16 Introduction to solid waste and municipal solid waste 
management: Sources, types, composition 

2 

17 Bioabsorption of metals:- Role of Microorganisms in 
biosorption and bioleaching 

4 

18 Enrichment of ores by microorganisms 3 

19 Bioindicators for detection of pollution 3 

 Total number of Lectures 61 

 



BIOT-503-T: Bioinformtaics 

Teacher's Name : SIA BHATIA 

S.No. Topic No. of Lectures 

UNIT-I 

1 Introduction to Bioinformatics, Biological Databases and 
Sequence analysis 

4 

2 Introduction, overview and needs of bioinformatics technology 4 

3 Primary Databases: Primary Sequence database i.e. GenBank & 
EMBL 

3 

4 Secondary Databases: SwissProt/TrEMBL, Pfam 4 

5 Molecular Structure Databases: Protein Data Bank (PDB), SCOP, 
CATH. 

5 

6 Understanding the structure of each database and using it on 
the web 

3 

UNIT-II 

7 Sequence Alignment-Introduction to sequence alignment and 
its applications 

2 

8 Pair wise sequence alignment: Concept of global and local 
alignment, Dot Plot, algorithm for pair wise sequence alignment 

(Needleman Wunsch, Smith-watterman methods) 

8 

9 Introduction to BLAST, types of BLAST, algorithm of BLAST and 
interpretation of its resultSubstitution matrices: Introduction to 
substitution matrices: PAM and BLOSUM matrices, concept of  

log odd ratio. 

7 

10 Multiple sequence alignment: Methods of multiple sequence 
alignment. Introduction to consensus sequences, motifs and 

profiles 

5 

 UNIT-III  

11 Phylogenetic Analysis: Introduction to phylogenetic analysis and 
its application, phylogenetic tree topologies 

4 

12 methods of phylogenetic tree construction and tools 4 

13 Genome Annotation: Concept of genome annotation 2 

14 methods of gene identification 2 

15 Tools of gene identification: GenScan and Glimmer 1 

 UNIT-IV  

16 Protein Structure Prediction: Concepts and strategies of protein 
structure prediction 

2 

17 methods of secondary structure prediction 4 

18 Methods of protein tertiary structure prediction 3 

19 Structure visualization tool –RasMol 2 



 Total number of Lectures 69 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 504-T ENZYMOLOGY  

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1 Structure and functions of enzymes: 
 

5 

2 Historical background: Structure and general properties of enzymes, 
concept of active centre, binding sites 

4 

3 stereo specificity and ES complex formation, activation energy, 
Evidences for enzyme-substrate complex; Lock and key, Induced fit 

and Transition state hypotheses, 
 

4 

4 Coenzymes and Cofactors- Prosthetic group, coenzymes involved in 
different metabolic pathways. 

 

4 

 UNIT - II  

5 Factors Affecting the Enzyme Activity: Concentration, pH and 
temperature. 

5 

6 Kinetics of a single substrate enzyme catalysed reaction, derivation of 
Michealis-Menten Equation, 

 

5 

7 significance of Km value, Vmax, Turnover number, Kcat. 4 

8 Enzyme activity, international units, specific activity, 4 

9 Concept of Enzyme Inhibition 4 

UNIT - III  

10 Enzyme Regulation: Feedback inhibition, Allosteric Regulation, 3 

11 Covalent Modification and Proteolytic 
Activation. Organization of enzymes in the cell, localization, enzymes 

in membranes. 

4 

12 Acid-base catalysis, covalent catalysis, Metal ion 
catalysis,multienzyme complexes and ribozymes, catalytic 

antibodies, Allosteric enzymes. 

4 

 UNIT-IV  

13 Applications of Enzymes: Immobilized enzymes, industrial 
applications of immobilized enzymes, 

5 



14 Thermophilic enzymes, amylases, lipases, Proteolytic enzymes in 
meat and leather industry, enzymes used in 

fermentation processes, cellulose degrading enzymes, Metal 
degrading enzymes. 

5 

15 Enzymes as thrombolytic agents, Anti-inflammatory agents, 
Isoenzymes 

4 

 Total Number of Lectures 64 

 

 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 601-T Genetic Engineering and rdna technology  

Teacher's Name : Ramandeep Kaur  

S. No. Topic No. of 

Lectures 

UNIT - I  

1 Introduction to genetic engineering. Why gene cloning and DNA analysis is important. 

. How to clone a gene - What is clone, Overview of the procedure 

10 

2 Tools in Recombinant DNA Technology: Restriction and modifying enzymes, Type I , 
Type II and Type III enzymes and their characteristic features; restriction sequences 

4 

3 isoschizomers, rare cutting enzymes, enzyme cutting similar sequence in different 
manner. DNA Modifying enzymes: Characteristics and applications of Nucleases – 

DNase and RNase, DNA-Pol I, Klenow fragment, T4DNA polymerase 

4 

4 T7 DNA polymerase, T4 Polynucleotide kinase, Phosphatase, Reverse transcriptase, 
Taq polymerase and Ligase. Terminal deoxy ribonucleotidyl transferase Polymerase 

Chain Reaction: Types and applications. 

4 

 UNIT - II  

5 Basic biology of plasmids and Phage vectors Basic features of plasmids, plasmid 
classification, Bacteriophage λ, lytic & lysogeny, Promoter control circuits. linear and 

circular forms of lambda vector, DNA cloning with single stranded DNA vectors 

5 

6 DNA cloning vectors Cloning vectors for E. coli- Nomenclature, pBR 322, pBR 327, 
pUC 8, pGEM3Z. insertion and replacement vectors 

5 

7 Vectors based on M13. Methods of identification of recombinants: 

Insertional inactivation, blue/white selection. Cloning vectors for yeast- YEp, YIp, Yrp 

4 

8 Advanced Vectors: cosmid, phagemid, Bacterial Artificial Chromosomes (BACs), 
shuttle vectors, yeast artificial chromosomes 

4 

UNIT - III  



10 Preparation of genomic and cDNA library: Partial digests, Choice of vectors, 
Construction and Evaluationof a genomic library. cDNA library: mRNA enrichment, 

cDNA synthesis, Random, arrayed and Ordered library 

3 

11 Finding The Right Clone: Gene identification, Nucleic acid hybridization, screening 
Procedure, Probeselection, immuno screening, functional complementation. Southern 

blotting, northern blotting. Preparation of nucleic acid probes: DNA and RNA labeling 

techniques, nick translation , random priming 

6 

12 end labelling, radioactive and non- radioactive labels. Site directed mutagenesis 
(cassette , primer extension, RT, real time, multiplex, inverse) 

8 

 UNIT-IV  

13 DNA sequencing (Maxam-Gilbert, Sanger, pyro). 5 

14 Production of Protein from Cloned Genes: Special vectors for expression of foreign 

genes in E. coli, General problems with the production of recombinant protein in E. 
coli 

7 

15 Production of recombinant protein by eukaryotic cells. 5 

 Total Number of Lectures 56 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT- 602-T BIOPROCESS ENGINEERING AND TECHNOLOGY 

Teacher's Name : Sia Bhatia  

   

S. No. Topic No. of 
Lectures 

UNIT - I   

1  
Fundamental principles of biochemical engineering. 

 

5 

2 Sterilization of air and media sterilization, 
 

4 

3  
design of batch sterilization process. 

4 

4 Del factor, sterilization cycle, continuous sterilization process 4 

 UNIT - II  

5 Microbial growth kinetics Simple kinetics of microbial growth (Batch 
and Continuous, Feed Back System), 

 
 

5 

6 yield coefficient, doubling time, specific growth rate, 
 

5 



7 Internal and external feedback systems, 4 

8 metabolic and 
Biomass productivities, 

2 

9 effect of temperature and pH on the product formation 
 
 

4 

UNIT - III  

10 Design of fermenter: 
Components of Fermenter, 

2 

11 Aseptic operation of the fermenters, 4 

12 control and measurement equipment of 
fermenters, pH and DO probes, impeller and spargers, 

4 

 UNIT-IV  

13 Downstream processing 
Removal of microbial cells and other solid materials, foam 

separations, filtration, industrial filters 

5 

14 centrifugations and industrial centrifuges, cell Disruption, aqueous 
two phase extraction system, super critical 

extraction, whole broth process. 

4 

15 Waste water treatment for fermentation process 
 

5 

 Total Number of Lectures 61 

 

B.Sc biotechnology (Hons.) (2023-2024) 

BIOT-603-T: Food biotechnology 

Teacher's Name : RAMANDEEP KAUR 
S.No. Topic No. of 

Lectures 
UNIT-I 

1 History and scope of Food biotechnology, food as substrates for microbes 3 

2 factors affecting growth of microorganisms, Detection of microorganisms 
in food: Sampling plan & procedure for microbial analysis 

4 

3 Qualitative methods to isolate pathogenic microorganisms, test for 
bacterialtoxins in foods 

3 

4 Quantitative methods for microbial enumeration: Direct enumeration 3 

5 indirect estimations and standard and recommended methods 3 

6 Applications of enzymes in food technology 3 

UNIT-II 



7 Principles of food preservation: Physical, chemical, and biological 
methods of preservations 

7 

8 Contamination, preservation and spoilage of different kind of foods: Milk 
and milk products (milk, butter, yoghurt and cheese) 

4 

9 beverages (beer, wine, tea and coffee) 3 

10 meat and fish products (sausages, vegetables and fruits. 4 

 UNIT-III  

11 Food adulterants and food additives: Major food adulterants, types and 
their methods of assay, food additives their function and uses 

4 

12 flavoring agents, coloring agents and vitamins as food additives. 
Fermented foods and their production: Bakers yeast, Bread, cheese, 

yoghurt 

4 

13 tofu, miso, tempeh, sauerkraut,meat and alcoholic beverages ( beer and 
wine) 

5 

14 Production of algal, fungal and other microbial proteins( SCP and 
mushroom etc) Probiotics, prebiotics,fortified and biofortified foods, 

functional foods 

5 

15 nutraceuticals, organic foods. Genetically modified food (Golden rice, 
Favr savr tomato, protato, pomato etc) 

3 

 UNIT-IV  

16 Food and water borne diseases: Shigellosis, Salmonellosis, Cholera. 2 

17 Food borne intoxications: Staphylococcal, Bacillus and Clostridium 
botulinum 

2 

18 Exotoxins and Endotoxins, their mechanism of action 3 

19 Rapid and advanced estimation methods (Immunoassays, nucleic acid 
probe)for detection of pathogens. 

3 

 Total number of Lectures 69 

 
 
 

B.Sc biotechnology (Hons.) (2023-2024) 
BIOT-604-T: GENOMICS AND PROTEOMICS 

Teacher's Name : SIA BHATIA 

   S.No. Topic No. of 
Lectures 

UNIT-I 

1 Introduction to Genomics, DNA sequencing methods . 3 

2 manual & automated: Maxam & Gilbert and Sangers method. 3 

3 Pyrosequencing. 2 

4 Genome Sequencing: Shotgun  method 1 

5 Hierarchical (clone contig) method 1 



6 Computer tools for sequencing projects: Genome sequence assembly 
software. 

3 

UNIT-II 

7 Managing and Distributing Genome Data: Web based servers and 
softwares for genome analysis 

5 

8 ENSEMBL,VISTA 3 

9 UCSC Genome Browser. NCBI genome. 3 

10 Selected Model Organisms' Genomes and Databases. 2 

 UNIT-III  

11 Introduction to protein structure, Chemical properties of proteins. 4 

12 Physical interactions that determine the property of proteins. 2 

13 Short-range interactions, electrostatic forces, van der waal interactions 2 

14 hydrogen bonds. Hydrophobic interactions. 2 

15 Determination of covalent structures – Edman degradation 3 

 UNIT-IV  

16 Introduction to Proteomics, 2 

17 Analysis of proteomes. 2D-PAGE. 2 

18 Sample preparation, solubilization, reduction, resolution. 
Reproducibility of 2D-PAGE. 

3 

19 Mass spectrometry based methods for protein identification. 4 

20 De novo sequencing using mass spectrometric data. 2 

 Total number of Lectures 52 

 

Bsc Biotechnology (Hons) (2023-2024)  

Subject:  BIOT-605-T Intellectual Property Rights and Ethical Issues in 

Biotechnology and Entrepreneurship 

Teacher's Name : RAMANDEEP KAUR  

   

S. No. Topic No. of 

Lectures 

UNIT - I   

1 Introduction to Intellectual Property Rights. Tangible and intangible property 
 

5 

2 Patents: Introduction to patent law and brief history (early GATT and TRIPS), 

 

4 

3 conditions for patentability; procedure for obtaining patents, patent filing 

through PCT, rights of a patentee; patent infringements and litigation. 
 

4 



4 Indian patent laws and amendments. Patents from an international perspective. 4 

 UNIT – II  

5 Copyright: Registration procedure and copyright authorities; 
 

5 

6 assignment and transfer of copyright, copyright 
infringement and exceptions to infringement; software copyright. 

5 

7 Designs: Introduction to the law on industrial designs; 4 

8 registration and piracy; international perspective; 
commercial exploitation and infringement. 

4 

9 Trademark: Importance, Registration, Trademark infringement and piracy. 
 

4 

UNIT - 

III 

  

10 Biotechnology patents and its economic, ethical and depository considerations.  
 

3 

11 Patentable subject matter and legal aspects of transfer of biotechnology in India. 
Other multilateral treaties & 

International conventions – Paris convention, CBD, UPOV, PGRFA. 

4 

12 Writing a patent specification. Information sources in patent literature search. 
 

4 

 UNIT-IV  

13 Entrepreneur and its types, Women Entrepreneurship. Selection of a product, 
Product line design and development processes, 

5 

14 Concept of product lifecycle and product economics. 5 

15 Strategies in Biotechnology. Financial support from Government especially 
MSMEs. 

5 

 Total Number of Lectures 65 

 

 

 

 

 

 

 

 

 



 



Unitization of Syllabus

B.Sc. - I Semester (Aug-Dec, 2023)

Mechanics (Paper A)

Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 Coordinate systems and motion of particle. 10

2 Conservation laws and properties of space and time. 10

UNIT - II

3 Inverse square force law. 10

4 Elastic and inelastic collisions. 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - I Semester (Aug-Dec, 2023)

Vibrations & Waves & E.M. Theory (Paper B)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Simple harmonic motion. 10

2 Damped simple harmonic motion. 10

UNIT - II

3 Forced oscillator. 5

4 Power supplied to an oscillator and its variation with frequency 10

5 Stiffness, coupled oscillators, Normal co-ordinates and normal modes of 5

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester I (Aug-Dec, 2023)

     ELECTRICITY & MAGNETISM (Paper C)

Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 Basic concepts of vector algebra and vector calculus. 10

2 Coulomb’s law and Gauss’s law. 10

UNIT - II

3 Electric potential. 10

4 Electrostatic fields in matter 10

Total No. of Lectures 40

Unitization of Syllabus



B.Sc. - Semester II (Jan-May, 2024)

Mechanics (Paper A)

Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 Rigid body motion. 20

UNIT - II

2 Special theory of relativity 20

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester II  (Jan-May, 2024)

Vibrations & Waves & E.M. Theory (Paper B)

Teacher's Name: Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Coupled oscillators 10

2 Wave motion. 10

UNIT - II

3 Electromagnetic wave theory. 20

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester  II  (Jan-May, 2024)

     ELECTRICITY & MAGNETISM (Paper C)

Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 Electric current And field of moving charges 10

2 Magnetic field. 10

UNIT - II

3 Magnetic fields in matter. 10

4 Electromagnetic induction. 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester III (Aug-Dec, 2023)

Statistical Physics and Thermodynamics (Paper A)

Teacher's Name: Prof. Dalvir  Kaur

S. No.         Topic No. of Lectures

UNIT - I



1 Basic ideas of statistical physics. 10

2 Maxwell Boltzmann statistics. 10

UNIT - II

3 Bose-einstein and Fermi Dirac statistics 20

Total No. of Lectures 40

c

B.Sc. - Semester  III (Aug-Dec, 2023)

Optics & Lasers (Paper B)

Teacher's Name: Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Interference of light 20

UNIT - II

2 Diffraction of light 10

3 Polarization of light 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester III (Aug-Dec, 2023)

Quantum Mechanics (Paper C)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Formulation of wave mechanics. 20

UNIT - II

2 Problems in one and three dimensions. 20

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - Semester  IV  (Jan-May, 2024)

Statistical Physics and Thermodynamics (Paper A)

Teacher's Name: Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 Entropy and carnot cycle 20

UNIT - II

3 Maxwell Thermodynamic relations and applications 20

Total No. of Lectures 40



B.Sc. - IV Semester (Jan-May, 2024)

Optics & Lasers (Paper B)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Basics of laser system 20

UNIT - II

2 Types of lasers 10

3 Fiber optics 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - IV Semester (Jan-May, 2024)

Quantum Mechanics (Paper C)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Atoms with one valance electron 10

2 Atoms with may electrons 10

UNIT - II

3 Molecules 10

4 X-rays 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - V Semester (Aug-Dec, 2023)

Condensed Matter Physics (Paper A)

Teacher's Name: Asst.Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Crystal structure 5

2 Crystal diffraction and reciprocal lattice 5

3 Band theory of solids 10

UNIT - II

4 Free electron theory of metals 10

5 Semiconductors 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - V Semester (Aug-Dec, 2023)

Solids & Semiconductor Devices (Paper B)



Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 CRO 5

2 Semiconductors 5

3 Junction diode 10

UNIT - II

4   Crystal diode rectifiers and filters 10

5 BJT and amplifiers 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - V Semester (Aug-Dec, 2023)

Nuclear & Particle Physics (Paper C)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1 General properties of nucleus 5

2 Nuclear models 5

3 Radioactivity 10

UNIT - II

4 Alpha beta and gamma spectra 10

5 Nuclear reactions and Rutherford scattering 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - VI Semester (Jan-May, 2024)

Condensed Matter Physics (Paper A)

Teacher's Name: Asst. Prof. Varsha

S. No.         Topic No. of Lectures

UNIT - I

1 Lattice vibrations 5

2 Magnetic properties of crystals 5

3 Dielectric properties and liquid crystals 10

UNIT - II

4 Superconductivity 10

5 Nano physics 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - VI Semester (Jan-May, 2024)

Solids & Semiconductor Devices (Paper B)



Teacher's Name: Prof. Inderjit Singh

S. No.         Topic No. of Lectures

UNIT - I

1 FETS 5

2 Feedback in amplifiers 10

3 OP-AMP and applications 5

UNIT - II

4 Digital electronics 10

5 Communication 10

Total No. of Lectures 40

Unitization of Syllabus

B.Sc. - VI Semester (Jan-May, 2024)

Nuclear & Particle Physics (Paper C)

Teacher's Name: Asst. Prof. Dalvir Kaur

S. No.         Topic No. of Lectures

UNIT - I

1   Interaction of radiations with matter 10

2 Radiation Detectors 10

UNIT - II

3  Cosmic rays and elementary particles 10

4  Particle accelerators 10

Total No. of Lectures 40
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