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KARNATAK UNIVERSITY, DHARWAD

04 - Year B.Sc. (Hons.) Program

**k*

SYLLABUS
Subject: Biotechnology

[Effective from 2021-22]
DISCIPLINE SPECIFIC CORE COURSE (DSCC) FORSEM | & 1,

OPEN ELECTIVE COURSE (OEC) FORSEM I & Il and

SKILL ENHANCEMENT COURSE (SEC) FOR SEM |

ASPERNEP -2020




Karnatak University, Dharwad

Effective from 2021-22

Four Years Under Graduate Program in Biotechnology for B.Sc. (Hons.)

Sem | Typeof | Theory/ | Instruction | Total | Duration | rormative | summat | Total | Credits
Course Practical hour per hours of | of Exam | Assessme ive Marks
Week Sy”abUS nt Marks Assess
/ Sem ment
Marks
I DSCC 1 Theory O4hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-1 Theory 03 hrs 42 02 hrs 40 60 100 03
*SEC-1 Practical 03 hrs 30 02 hrs 25 25 50 02
] DSCC2 Theory 04 hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-2 Theory 03 hrs 42 02 hrs 40 60 100 03

Details of the other Semesters will be given later

* Student can opt digital fluency as SEC or the SEC of his/ her any one DSCC selected




Name of Course (Subject):B.Sc., (Basics/Hons) Biotechnology
Programme Specific Outcome (PSO):
On completion of the 03/ 04 years Degree in B.Sc., (Basics/Hons) students will be able to:

PSO 1 : Understanding concepts of Biotechnology and demonstrate interdisciplinary skills acquired
in cell biology, genetics, biochemistry, microbiology, and molecular biology

PSO 2 : Demonstrating the Laboratory skills in cell biology, basic and applied microbiology with an
emphasis on technological aspects

PSO 3 : Competent to apply the knowledge and skills gained in the fields of Plant biotechnology,
animal biotechnology and microbial technology in pharma, food, agriculture, beverages, herbal
and nutraceutical industries.

PSO 4 : Critically analyze the environmental issues and apply the biotechnology knowledge gained for
conserving the environment and resolving the problems.

PSO 5 : Demonstrate comprehensive innovations and skills in the fields of biomolecules, cell and
organelles, molecular biology, bioprocess engineering and genetic engineering of  plants,
microbes, and animals with respect to applications for human welfare.

PSO 6 : Apply knowledge and skills of immunology, bioinformatics, computational modelling of
proteins, drug design and simulations to test the models and aid in drug discovery.;

PSO 7 : Critically analyze, interpret data, and apply tools of bioinformatics and multi omics in
various sectors of biotechnology including health and Food.

PSO 8 : Demonstrate communication skills, scientific writing, data collection and interpretation
abilities in all the fields of biotechnology. Demonstrate entrepreneurship abilities, innovative
thinking, planning, and setting up small-scale enterprises or CROs.



B.Sc. Semester — |

Subject: Biotechnology

Discipline Specific Course (DSC)

The course B.Sc., (Basic/Hons) in | semester has two papers (Theory Paper —I for 04 credits & Practical Paper
-11 for 2 credits) for 06 credits: Both the papers are compulsory. Details of the courses are as under.

Course No.-1 (Theory)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen | Marks
Marks
week / Semester t Marks
Course | pscc | Theory | 04 04 56 hrs 2hrs 40 60 100

Course No.1 (Theory): Title of the Course (Theory): FUNDAMENTALS OF BIOTECHNOLOGY

Course Outcome (CO):

After completion of course (Theory), students will be able to:

CO 1 : Understanding concepts of Biotechnology and demonstrate interdisciplinary skills acquired in

cell biology, genetics, biochemistry, microbiology, and molecular biology
CO 2 : Understanding of basic structure of cell and its functions

CO 3 :Understanding of basic of genetic s and it application in basic biology

Syllabus- Course 1(Theory): Title- FUNDAMENTALS OF BIOTECHNOLOGY Total Hrs: 56
Unit-1 14 hrs
Chapter No. 1 Biotechnology: A Brief Introduction. Historical Advancement of 3
Biotechnology, branches of Biotechnology
Chapter No. 2 Introduction to the living world: Cell theory, Cell ultra-structure and 5
functions of cell, Different types of cells. Difference between prokaryotic and
eukaryotic cells; Difference between animal and plant cell. (plant and Animal).

Chapter No. 3 Ultra-structure of cell organelles Cell wall, Plasma membrane, 6
Mitochondria, Chloroplast, Ribosomes, Golgi complex. Endoplasmic reticulum.

Nucleus, Lysosomes. Peroxisomes, Vacuole. Cytosol and Cytoskeletal structures

Unit-11 14 hrs
Chapter No. 4. Concept of genome and Chromosomes Discovery Morphology and 6
structural organization: number, size and, fine structure, heterochromatin and
euchromatin. Special types: giant chromosomes (Salivary gland and Lampbrush).

Chapter No. 5. Cell study techniques. Fixatives, Principles of staining, Types of 4
stains, Auxochromes.

Chapter No. 6. Cell cultivation methods - Nutritional requirements (Bacteria and 4
plant), laboratory facilities, growth curve, Single cell suspension cultures and their

applications.




Unit-111 14 hrs

Chapter No. 7 Science of Genetics-Mendel's Laws of heredity, Mono and di-hybrid 11
crosses, Test-cross, Incomplete dominance and multiple allelism. Cell cycle, mitosis and
meiosis, mitotic apparatus, centrioles, spindles, cell plate formation, cell synchrony and
significance. Amoeboid, flagella and ciliary motility, Spermatogenesis and Oogenesis.

Chapter No. 8. Cells for cloning: E.coli, Bacillus subtilis, Saccharomyces cerevisiae. 3
Unit-1V 14 hrs
Chapter No. 9. Concept of Genetic Engineering: Definition; Tools used in 9

recombinant DNA Technology: Plasmids, Transgenesis: Production and significance of
transgenic plants (Golden rice) and animals (sheep); the Basic concept of genetically
modified organisms.

Chapter No. 10. Role of biology in allied fields: Role of biology in Information 5
Technology (Bioinformatics), Nanotechnology (Nanobiotechnology),  Micro-
electromechanical systems (Bio-MEMS), and Sensors (Biosensors)

Books recommended.

1. Sudberry P. 2002, Human Molecular cytogenetics. Prentice hall publication
2. Knudson A.G. 1998, Anti — Oncogenes and Human cancer. Proceedings of the National academy of
sciences USA 90: 10, 0114 — 10921

3. Lodish, H., Ber, A., Zipursky, L.S., Matsudaira, P., Bahimore, D and Darnell J. 2001,
Molecular Biology W. H. Freeman G Co 47

4. Preeti G. 2011, Fundamentals of Biotechnology. Galgotia Publications.

5. Sabiha Khan. 2020, Fundamentals of Biotechnology.Lenin Media Pvt. Ltd.

6. Firdos A. K. 2020,Biotechnology Fundamentals. Third Edition CRC Press.

7. Bazlur Rashid. M. 2016, Methods in Biotechnologylst edition Wiley-Blackwell.

8. B. Alberts. D. Bray, J. Lewis, M. raff K, Roberts and J. D. Watson 2008 Molecular

9. Biology of the Gene. 2012, Garland Publisher Inc., New York

10. Gerald Karp 2004, Cell and Molecular Biology. John Wiley and Sons. Inc

11. Elliot and Elliot, 2001 Biochemistry and Molecular Biology. Oxford University Press.

12. Celis J E (Eds): 2008 Cell Biology: A Laboratory Hand Book. Vol | & 11 Academic Press.

13. Pollard J.P. and W.C. Earnshow 2002. Cell Biology, Sunders

14. Tamarin, R.H, (2000): Principles of genetics, 6th Edn. WMC Brown Publication.
London.

15. Snustad, P.D, Simmons, M.J 2019: Principles of genetics 2nd Edn. John Wiley and sons,Inc. New

York.

16. Fairbanks, D.J and Anderson, W.R 1999: Genetics — continuity of life. Brooks and Cole
Publication Company. New York.

17. Lewin, B (2020): GENES VII. Oxford University Press, New York.

18. Strickberger, M.W (2000): Genetics Prentice - Hall of India private limited, New Delhi.

19. Miglani G.S 2000 Basic Genetics Narosa publishing New Delhi.




B.Sc. Semester — |

Subject: Biotechnology
Discipline Specific Course (DSC)

Course No.-1 (Practical)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
Course- Practic
o1 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course No.1 (Practical): Title of the Course (Practical): FUNDAMENTALS OF BIOTECHNOLOGY

Course Outcome (CO):

After completion of course (Practical), students will be able to:

CO1 : Learning and practicing the Laboratory skills in cell biology, basic and applied microbiology

with an emphasis on technological aspects

CO 2 : Learning and practicing the concepts of Biotechnology and practical skills in interdisciplinary

'—‘“390.\'979"'.4>9°!\’

11.
12.

skills acquired in cell biology, genetics, biochemistry, microbiology, and molecular biology
List of the Experiments for 52 hrs / Semesters

Study of fixatives and stains: Preparation of formaldehyde (4-10%), Alcohol (70%),

Bouin’s fixatives, Carnoy’s solution, Borox carmine (alcoholic), Eosin (alcoholic), Iron
(Haematoxylin). Leishman’s Stain, Ringer’s Solution, Acetocarmine, Acetoorcein,Schiff’s reagent
(Feulgen), Giemsa’s stain.

Mitochondrial staining

Micrometry

Cell counting methods: Heamocytometer and other aids.

Squash preparation of onion root tips to study stages of mitosis.

Smear preparation of grasshopper testes and flower buds to study stages of meiosis.
Smear preparation to study salivary gland chromosomes

Buccal epithelial smear and Barr body observation.

Extraction of cellular materials in saline buffers, solvents and precipitation.

O Demonstration of laws of inheritance by using colour beads

a. Laws of segregation

b. Laws of independent assortment.

c. Solve genetic problems
Study of different types cells using permanent slides
Spotters




General instructions:

Scheme of Practical Examination (distribution of marks): 25 marks for Semester end examination

1. Major Question 10 Marks

2. Minor Question 06 Marks

3. ldentify and comment --------------- 3X1 =03 Marks
4. Viva 03Marks

5. Journal--------------- 03Marks

Total 25 marks

Note: Same Scheme may be used for IA( Formative Assessment) examination

Books recommended.

1. Preeti G. 2011, Fundamentals of Biotechnology. Galgotia Publications.

2. Sabiha Khan. 2020, Fundamentals of Biotechnology.Lenin Media Pvt. Ltd.

3. Firdos A. K. 2020,Biotechnology Fundamentals. Third Edition CRC Press.

4. Bazlur Rashid. M. 2016, Methods in Biotechnologylst edition Wiley-Blackwell.



B.Sc. Semester — |

Subject: Biotechnology
Open Elective Course (OEC-1)
(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
OEC-1
OEC Theory 03 03 42 hrs 2hrs 40 60 100

OEC-1: Title of the Course: Biotechnology for human welfare
Course Outcome (CO):
After completion of course, students will be able to:
CO 1 :Understanding importance of Genetic engineering in Industry and bio-therapeutic proteins

CO 2 :Applications of molecular Genetics in Forensic science to solve criminal cases by DNA
analysis

Syllabus- OEC: Title- Biotechnology for human welfare Total Hrs: 42

Unit-I 14 hrs
Industry: Protein engineering; enzyme and polysaccharide synthesis, organic
compounds, alcohol and antibiotic synthesis

Environment: Application of biotechnology in environmental aspects. Bioremediation,
solid and liquid waste management.

Unit-11 14 hrs

Forensic science: DNA finger printing, Solving violent crimes such as murder and
rape; solving claims of paternity and theft etc. using various methods.

Unit-111 14 hrs

Health: Biopharmaceuticals, development of non-toxic therapeutic agents, recombinant
vaccines, insulin, gene therapy, molecular diagnostics using ELISA, PCR, monoclonal
antibodies and their use in diagnostics and therapy, human genome project
Reproductive Biotechnology: In vitro fertilization, 1Ul, nuclear transfer, embryo
Transfer

Books recommended.

H.K.Dass (2018)Text book of Biotechnology., Wiley India publication

B.D.Singh (2017)Biotechnology new horizon., Kalyani Publishers

R.C.Dubey (2015)Text book of Biotechnology, S.Chand and company

U. Satyanarayan (2005) Biotechnology. BOOKS & ALLIED (P) LTD.-KOLKATA.

W.T. Godbey(2014)An Introduction to Biotechnology, 1st Edition Academic Press.

K. Pranav, V. Praveen, M. Usha (2017). Biotechnology A Problem Approach, Fifth edition
Pathfinder Publications.

7. Rup Lal (2020). An Introduction to Biotechnology - A Genetic Manipulation Perspective, First
Edition Dreamtech Press

ok wdE




B.Sc. Semester - |

Subject: Biotechnology
SKILL ENHANCEMENT COURSE (SEC)-I

Title of Paper: BIOTECHNOLOGICAL SKILLS

Type of | Theory/ Credits Instruction Total No. of Mode of | Duration of Formative | Summative | Total
Course Practical hour per Lectures/Hours | Examina Exam Assessment Assessmen | Marks
week / Semester tion Marks t Marks
SEC.| | Iheoy+ i, 03hrs 30 Practical 2hr 25 25 50
Practical
Content of Course 1 Total 30
(one hour theory followed by 2 hours practicals) Hrs

Unit-1 7
Rules and regulation, Safety measures in Biotechnology laboratory.
Titrimetric Analysis, Concept of Molarity, Normality, Preparation of solutions
of different Molarity/Normality of titrants, Preparation of reagents.
Unit -2 7
Concept of Buffer and pH, its importance in Biological experiments,
Preparation of buffer solutions of different pH. Sodium acetate-acetic acid.
Phosphate buffer etc Preparation and Sterilization of Glassware and media

1 Calculation of Molarity, Normality and Molality

2 Calibration of pH meter using standard buffers

3. Preparation of Buffers- Phosphate Buffer, Acetate Buffer and TRIS

Buffer.

Unit- 3 7
Study of Biotechnology related laboratory instruments. Understanding principles
of general lab instruments: Autoclave, hot air oven, incubator, Laminar Air Flow,
Centrifuge, Colorimeter and Spectrophotometer. Colorimetric estimation of protein
by Biuret method/ Barford’s method.
Unit -4 9
Principles of chromatography. Types of chromatography, Paper
chromatography and applications.
Demonstration of Chromatographic techniques (Paper Chromatography of amino
acids)
Extraction of protein from plant and animal source.
Salt precipitation and organic solvent methods.
Protein estimation.

10




Books Recommended:

H.K.Dass (2018)Text book of Biotechnology., Wiley India publication
B.D.Singh(2017)Biotechnology new horizon., Kalyani Publishers

R.C.Dubey (2015)Text book of Biotechnology., S.Chand and company

William J. Thieman, Michael A. Palladino (2008), Introduction to Biotechnology Publisher:
Benjamin Cummings

Colin Ratledge(2012),Basic Biotechnology: Cambridge University Press

Boyer, R (2017) Concepts in Biochemistry. 5"int. edn — Brooks / Cole, Australia.

David Leader RLP Adams, John Knowler (2020) The Biochemistry of the nucleic acids. 11thedn
Chapman and Hall.

8. W.T. Godbey (2014)An Introduction to Biotechnology, 1st Edition Academic Press.

K. Pranav, V. Praveen, M. Usha (2017). Biotechnology A Problem Approach, Fifth edition
Pathfinder Publications.

10. M. Bazlur Rashid (2016). Methods in Biotechnologylst edition Wiley-Blackwell.

Awbh R
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Course Outcome (CO):
After completion of Skill Enhancement course, students will be able to:

CO 1: Basic principles of reagents preparation and physic chemical nature and its application in
Human life

CO 2 : Understanding basic of chromatography and its role in Pharma Industries

Scheme of Practical Examination (distribution of marks): 25 marks for Semester end examination

1. Major Question 10 Marks

2. Minor Question 06 Marks

3. ldentify and comment --------------- 3X1 =03 Marks
4. Viva 03Marks

5. Journal--------------- 03Marks

Total 25 marks

11



Details of Formative assessment (I1A) for DSCC theory/OEC: 40% weight age for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1hr 8" Week
Written test-2 10% 1hr 12" Week

Seminar 10% 10 minutes --
Case study / Assignment / 0% | - --
Field work / Project work/
Activity
Total 40% of the maximum
marks allotted for the
paper

Faculty of Science
04 - Year UG Honors programme:2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

1. Question number 1-06 carries 2 marks each. Kﬁg\fvg any 05 questions : 10marks
Part-B

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions : 20 marks
Part-C

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions  : 30 marks

(Minimum 1 question from each unit and 10 marks question may have sub
questions for 7+3 or 6+4 or 5+5 if necessary)

Total: 60 Marks

Note: Proportionate weight age shall be given to each unit based on number of hours prescribed.

_ =




B.Sc. Semester — |1

Subject: Biotechnology

Discipline Specific Course (DSC)

The course B.Sc., (Basic/Hons) in | semester has two papers (Theory Paper —I for 04 credits & Practical paper-
11 for 2 credits) for 06 credits: Both the papers are compulsory. Details of the courses are as under.

Course No.-2 (Theory)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment Assessmen | Marks
week / Semester Marks t Marks
Course | bscc | Theory | 04 04 56 hrs 2hrs 40 60 | 100
Course No.2 (Theory): Title of the Course (Theory): Microbiological methods
Course Outcome (CO):
After completion of course (Theory), students will be able to:
CO 1 : Understanding of Microbes and their handling , culture methods, etc.,
CO 2 : Learning of various methods for identification of microbes.
CO 3 : Microbiological diseases from bacteria, fungi and virus, its pathological significance
Syllabus- Course 2(Theory): Title- Microbiological methods Total Hrs: 56
Unit-1 14 hrs
Chapter No. 1 Introduction and Scope of Microbiology: Historical perspectives. 3
Importance and scope of microbiology as a modern science. Branches of microbiology
and allied sciences.
Chapter No. 2 Sterilization techniques: -Physical, dry heat, moist heat, chemical and 4
radiation methods of sterilization. pasteurization, Tyndalization, Filtration, HEPA,
Principles and Applications. disinfection sanitization, antisepsis and fumigation
Chapter No. 3 Stains and staining techniques. Bacterial and fungal staining - Simple, 3
Differential and Structural staining. Capsule, cell wall, flagella & endospore staining.
Chapter No. 4 Microbial taxonomy: Concept of microbial species and strains, 4
Taxonomical characteristics of microorganisms, Classification of bacteria based on —
morphology, Molecular identification of microbe, numerical taxonomy, Bergey’s
manual
Unit-11 14 hrs
Chapter No. 5. Ultra-structure of virus, bacteria and yeast: Typical bacteria, cell 3

wall structure, flagella structure, plasmid, tobacco mosaic virus (TMV), Bacteriophage-
A phage, Saccharomyces cerevisiae.

13




Chapter No. 6. Culture of microorganisms: Culture media, Types of culture media,
Preservation and sub culture of media. Lyophilization and long term storage media

Chapter No. 7. Microbial growth: Nutritional requirements of microorganisms.
Bacterial growth curve. Factors influencing growth, Counting of Bacteria.

Chapter No. 8. Pathogenic microorganisms: Bacterial diseases of humans - Tetanus,
Tuberculosis and Cholera, Viral diseases —HIV (AIDS), Hepatitis, Ebola & Corona
virus.

Unit-111

14 hrs

Chapter No. 9. Applied Microbial methods:

Environmental Microbial methods- Quality of air, water and soil sampling methods
Food and dairy Microbial Methods- Food quality, health and hygiene of food

Industrial Microbial methods- Microbial measurements and limits in industrial
assessments.

Chapter No. 10. Introduction to Immunology: History and Scope of Immunology,
Types of Immunity- Innate, active, passive and acquired immunity. Humoral and cell -
mediated immunity Organs of the Immune system: Bone marrow. Thymus, lymph
node and spleen.

Chapter No. 11. Antigens and Antibodies: Types of antigens, Super antigens, haptens,
epitopes, paratope, Role of Adjuvant in immunogenicity (Fraud’s Complete Adjuvant
and Fraud’s Incomplete Adjuvant) Blood group antigens; Antibody Structures, types,
properties and functions of immunoglobulins

Unit-1V

14 hrs

Chapter No. 12. Advanced Microbial Methods: Identification and sequencing of
unknown microorganisms (Culturable and non-culturable). High throughput sequencing.
Mechanism of immune-precipitation, Agglutination, Complement fixation, Mechanism
of immuno-toxin reaction, Immuno-blotting, Immuno-Fluorescence

Chapter No. 13. Hypersensitivity: Types of hypersensitivity - IgE mediated (type - I).
Antibody mediated cyto-toxic (type-I1), Immuno complex mediated (type-11l) and T-
mediated (type-1V) hypersensitivity reactions.

Books recommended.

1. Ananthanarayan R. JayarmanPaniker 2005: Textbook of Microbiology. 7th Edition, Orient

Longman publication

2. Aneja K R 2017: Experimental Microbiology Plant Pathology and Biotechnology. 5th Edition,
New age International. New Delhi

3. Ronald M Atlas, Richard Bartha, and David Atlas 1998: Microbial Ecology: Fundamentals and
application 2nd Edition McMillan publishing Co. New York

4. Joanne Willey and Kathleen Sandman and Dorothy Wood Eleventh edition.(2020). “Prescott's
Microbiology”. New York, NY : McGraw-Hill Education.

5. Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl and
Thomas Brock. (2021). “Brock Biology of Microorganisms”, 14th Edition. Pearson.

6. Peleczar, M.J.. Chan. E.C.S and Krieg, N.R. (2020)"Microbiology"7th Edition. Tata MaGraw Hill
Book.

7. Gerard J. Tortora, Berdell R. Funke and Christine L. Case (2021). Microbiology: An Introduction,
13th Edition. Pearson Education.

8. Ronald M Atlas, 1988: Microbiology: Fundamentals and application 2nd Edition

McMillan publishing Co. New York
9. Ronald M Atlas 2005 Handbook of Media for Environmental Microbiology 2nd

Edition, Taylor & Francis
14



10.

11.
12.
13.
14.

15.

16.

Auro, P.T Kapoor, K.K. Yadav, K.S 2019: An introduction to Microbiology, 3rd
Edition, New Age International Pvt. Ltd.

Gerhardt, R.G.E. Murray, W.A. Wood and N.R. Krieg 1996: Methods for general and

molecular bacteriology. American Society for Microbiology. Washington DC.

Bergey, D. H., Boone, D. R., Staley, J. T., Garrity, G. M., Krieg, N. R., De

Vos, P., Goodfellow, M., Brenner, D. J., Castenholz, R. W. (2001). Bergey's Manual® of Systematic

Bacteriology: Volume Two: The Proteobacteria (PartC). Germany: Springer.

Kumar, H. D and Swati Kumar 2004: Modern concepts of Microbiology. 2nd Edition,
Vikas Publishing House Pvt. Ltd. New Delhi

Michael J Pelczar, JR, E.C.S Chan, Noel R Krieg 2015: Microbiology — Tata McGraw

Hill Publication

15



B.Sc. Semester — 11

Subject: Biotechnology
Discipline Specific Course (DSC)

Course No.-2 (Practical)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
Course- Practic
02 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course No.2 (Practical): Title of the Course (Practical): Microbiological methods

Course Outcome (CO):

After completion of course (Practical), students will be able to:

CO 1 :Understanding of Microbes and their handling , culture methods, etc.,

CO 2 : Understand and identification of methods for microbes.

CO 3 : Analyze microbial diseases from bacteria, fungi and virus, its pathological significance

List of the Experiments for 52 hrs / Semesters

A -

Safety measures in microbiology laboratory
Cleaning and sterilization of glass wares
Study of instruments: Compound microscope, Autoclave, Hot air oven, pH meter, Laminar airflow,
centrifuge, colony counter etc
Media preparation : Nutrients agar, Nutrient broth and potato dextrose agar
Inoculation technique: Stab, point, Streak, pour plate and spread plate
Isolation of bacteria and fungi from soil, air, and water — dilution and pour plate

methods and study of colony characters
Bacterial staining techniques -simple and differential (Gram’s)
Counting of micro-organisms — Total count (Haemocytometer)
Biochemical tests — Starch hydrolysis, catalase, Gelatin liquification

. Preparation of bacterial and fungal antigens
. Total RBC and WBC count

. Estimation of haemoglobin in blood

. Demonstration of ELISA and RIA

. Study of Rocket electrophoresis

16




General instructions:

Scheme of Practical Examination (distribution of marks): 25 marks for Semester end examination

1. Major Question 10 Marks

2. Minor Question 06 Marks

3. ldentify and comment --------------- 3X1 =03 Marks
4. Viva 03Marks

5. Journal--------------- 03Marks

Total 25 marks

Note: Same Scheme may be used for IA( Formative Assessment) examination

Books recommended.

1. Aneja KR 2017: Experimental Microbiology Plant Pathology and Biotechnology. 5th Edition,
New age International. New Delhi

2. Ronald M Atlas, Richard Bartha, and David Atlas 1998: Microbial Ecology: Fundamentals and
application 2nd Edition McMillan publishing Co. New York

3. Joanne Willey and Kathleen Sandman and Dorothy Wood Eleventh edition.(2020). “Prescott's
Microbiology”. New York, NY : McGraw-Hill Education.

4. Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl and
Thomas Brock. (2021). “Brock Biology of Microorganisms”, 14th Edition.Pearson.

5. Peleczar, M.J.. Chan. E.C.S and Krieg, N.R. (2020)"Microbiology"7th Edition. Tata MaGraw
HillBook.
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B.Sc. Semester — | |

Subject: Biotechnology

Open Elective Course (OEC-2)

(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
OEC-2
OEC Theory 03 03 42 hrs 2hrs 40 60 100

OEC-2: Title of the Course: Applications of Biotechnology in Agriculture
Course Outcome (CO):

After completion of course, students will be able to:

CO 1 : Competent to apply the knowledge and skills gained in the fields of Plant biotechnology, in

pharma, agriculture, herbal and nutraceutical industries.

CO 2 : Application of Bio based nutrient and growth promoters for agriculture yields.

Syllabus- OEC: Title- Applications of Biotechnology in Agriculture

Total Hrs: 42

Unit-1

14 hrs

Agricultural Biotechnology: Concepts and scope of biotechnology in
Agriculture. Plant tissue culture, micro propagation, entrepreneurship in commercial
plant tissue culture. Banana tissue culture - primary and secondary commercial setups

,Small scale bioenterprises: Mushroom cultivation

Unit-11

14 hrs

Transgenic plants: The GM crop debate — safety, ethics, perception and acceptance of
GM crops GM crops case study :Bt cotton, Bt brinjal Plants as bio-factories for

molecular pharming : edible vaccines, nutraceuticals

Unit-111

14 hrs

Bio-pesticides: Baculovirus pesticides, Mycopesticides, Post-harvest Protection :
Antisense RNA technology for extending shelf life of fruits and shelf life of flowers.
Genetic Engineering for quality improvement: Seed storage proteins, Flavours—

capsaicin, vanillin.
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Books recommended.

1. Primrose. S.B. and Twyman R.M. Principles of gene manipulation and genomics. Seventh Edition. 2006.
Blackwell Publishing, Australia.

2. Sandhya Mitra. (1996). Genetic Engineering. Principles and Practice. Macmillan India Ltd, New Delhi.

Das. H.K. (2007). Textbook of Biotechnology. Third Edition. Wiley India Pvt Ltd, New Delhi.

4. David A Micklos and Greg A Freyer. (2005). DNA Science, a first course. Second Edition. I.K. International Pvt
Ltd, New Delhi.

5. Gupta. P.K. Biotechnology and Genomics. 2008. Rastogi Publications, New Delhi.

6. Winnacker E.L. (1987) From Genes to clones, Introduction to gene technology. VCH, Verlagsgesellschaftmbh,
Whinheim, Germany.

7. Channarayappa. (2006) Molecular Biotechnology, Principles and Practices. University press (India) Pvt. Ltd,
Hyderabad, India.

8. Becker. J.M, Caldwell. GA, Zacgho. E.A. (1996) Biotechnology, A laboratory Course. Second Edition..
Academic Press. INC, California.

9. Principles of Gene Manipulations (1994) by Old and Primrose Blackwell Scientific Publications.

10. DNA Cloning: A Practical Approach by D.M. Glower and B.D. Hames, IRL Press, Oxford. (1995).

11. Molecular Biotechnology 2ndEdition by S.B. Primrose. Blackwell Scientific Publishers, Oxford. (1994).

12. S.M. Kingsman and A.J. Kingsman (1998) Genetic Engineering and Introduction to Gene Analysis and
Exploitation in Eukaryotes by, Blackwell Scientific Publications, Oxford

13. PCR Technology - Principles and Applications for DNA Amplification by Henry A. Erlich (Ed.) Stockton Press.
(1989).

14. Biotechnology: A Guide to Genetic Engineering by Peters.

15. Genetic Engineering — (2000) by Nicholl.

16. Recombinant DNA and Biotechnology: Guide for Teachers. 2" Edition by Helen Kreuz. (2001). ASM
Publications

17. Molecular Biotechnology: Principles and Applications of Recombinant DNA. 2 nd Edition. (1998) by Bernard R.
Glick and Jack J. Pastemak, ASM Publications.

18. From genes to clones by Winnaker.

19. Manipulations and expression of recombinant DNA by Robertson.

20. Gene targeting — A practical approach by Joyner.

w

Details of Formative assessment (1A) for DSCC theory/OEC: 40% weight age for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1 hr 8™ Week
Written test-2 10% 1 hr 12" Week
Seminar 10% 10 minutes --
Case study / Assignment / Field 0% | - --
work / Project work/ Activity
Total 40% of the maximum marks
allotted for the paper
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Faculty of Science
04 - Year UG Honors programme:2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

1. Question number 1-06 carries 2 marks each. Apﬁsr\fv'; any 05 questions : 10marks
Part-B

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions : 20 marks
Part-C

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions  : 30 marks

(Minimum 1 question from each unit and 10 marks question may have sub
questions for 7+3 or 6+4 or 5+5 if necessary)

Total: 60 Marks

Note: Proportionate weight age shall be given to each unit based on number of hours prescribed.

_ =
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Practical Subject

KARNATAK UNIVERSITY, DHARWAD

04 - Year B.Sc. (Hons.) Program

***%

SYLLABUS
Subject: BOTANY

[Effective from 2021-22]
DISCIPLINE SPECIFIC CORE COURSE (DSCC) FOR SEM I & I,

OPEN ELECTIVE COURSE (OEC) FORSEM I & Il and

SKILL ENHANCEMENT COURSE (SEC) FOR SEM |

ASPERNEP -2020




Karnatak University, Dharwad
Four Years Under Graduate Program in BOTANY for B.Sc. (Hons.)

Effective from 2021-22

Sem | Typeof | Theory/ | Instruction | Total | Duration | rormative | summat | Total | Credits
Course Practical hour per hours of | of Exam | Assessme ive Marks
Week Sy”abUS nt Marks Assess
/ Sem ment
Marks
I DSCC 1 Theory O4hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-1 Theory 03 hrs 42 02 hrs 40 60 100 03
*SEC-1 Practical 03 hrs 30 02 hrs 25 25 50 02
] DSCC2 Theory 04 hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-2 Theory 03 hrs 42 02 hrs 40 60 100 03

Details of the other Semesters will be given later

* Student can opt digital fluency as SEC or the SEC of his/ her anyone DSCC selected




Name of Course (Subject): BOTANY
Programme Specific Outcome (PSO):
On completion of the 03/ 04 years Degree in BOTANY students will be able to:

PSO 1: Skill development for the proper description using botanical terms, identification, naming, and
classification of life forms especially plants and microbes.

PSO 2: Acquisition of knowledge on the structure, life cycle, and life processes that exist among plant and
microbial diversity through certain model organism studies.

PSO 3: Understanding of various interactions that exist among plants and microbes; to develop the curiosity
on the dynamicity of nature.

PSO 4: Ability to explain the diversity and evolution based on the empirical evidence in morphology,
anatomy, embryology, physiology, biochemistry, molecular biology, and life history.

PSO 5: Skill development for the collection, preservation, and recording of information after observation
and analysis- from simple illustration to molecular database development.

PSO 6: Making aware of the scientific and technological advancements- Information and Communication,
Biotechnology, and Molecular Biology for further learning and research in all branches of Botany.

PSO 7: To enable the graduates to prepare for national as well as international level competitive
examinations like UGC-CSIR, UPSC, KPSC, and others.

PSO 8: To enable the students for practicing the best teaching pedagogy as a biology teacher including the
latest digital modules.

PSO 9: The graduates should be knowledgeable and competent enough to appropriately deliver on aspects
of global importance like climate change, SDGs, green technologies, etc at the right opportunity.

PSO 10: The graduate should be able to demonstrate sufficient proficiency in the hands-on experimental
techniques for their area of specialization within biology during research and their professional

career.



B.Sc. Semester — |

Subject: Fungi, Microbiology and Plant Pathology
Discipline-Specific Course (DSC)

The course Fungi, Microbiology and Plant Pathology in I semester has two papers (Theory Paper —I
for 04 credits & Practical Paper-11 for 2 credits) for 06 credits: Both the papers are compulsory. Details of the
courses are as under.

Course No.-1 (Theory)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen | Marks
Marks
week / Semester t Marks
Coglrse' DSCC | Theory | 04 04 56 hrs 2hrs 40 60 100

Course No.1 (Theory): Title of the Course (Theory): Fungi, Microbiology and Plant Pathology
Course Outcome (CO):
After completion of the course (Theory), students will be able to:

CO 1: Develop an understanding of the concept of microbial nutrition, Classify viruses based on their
characteristics and structures.

CO 2: Develop a critical understanding of plant diseases and their remediation. Examine the general
characteristics of bacteria and their cell reproduction/recombination.

CO 3: Increase the awareness and appreciation of human-friendly viruses, bacteria, algae, and their
economic importance. Identify true fungi and demonstrate the principles and application of plant
pathology in the control of plant disease.

CO 4: Demonstrate skills in laboratory, field, and glasshouse work related to mycology and plant pathology.

CO 5: Develop an understanding of microbes, fungi, and lichens and appreciate their adaptive strategies
Identify the common plant diseases according to geographical locations and device control measures.

Conduct experiments using skills appropriate to subdivisions




Syllabus- Course 1(Theory): Title- Fungi, Microbiology and Plant
Pathology

Total Hrs: 56

Unit-1 Introduction to fungi and classification: Chytridiomycota, Zygomycota,

Ascomycota, Basidiomycota, Oomycota and allied fungi

14 hrs

General characteristics; Affinities with plants and animals; Thallus organization; Cell
wall composition; Nutrition; Classification (Alexopoulos). Chytridiomycota and
Zygomycota: Characteristic features; Ecology and significance; Thallus organization;
Reproduction; Life cycle with reference to Synchytrium, Rhizopus. Ascomycota:
General characteristics (asexual and sexual fruiting bodies); Ecology; Life cycle,
Heterokaryosis, and parasexuality; Life cycle and classification with reference to
Saccharomyces, Penicillium, Alternaris and Peziza.

Basidiomycota, Allied fungi, and Oomycota: General characteristics; Ecology; Life
cycle and Classification with reference to black stem rust on wheat Puccinia
(Physiological Specialization), loose and covered smut (symptoms only), Agaricus;
Bioluminescence, Fairy Rings and Mushroom Cultivation. Allied fungi: General
characteristics; Status of Slime molds, Classification; Occurrence; Types of plasmodia;
Types of fruiting bodies. Oomycota: General characteristics; Ecology; Life cycle and

classification with reference to Phytophthora, Albugo.

Unit-11 Symbiotic associations and Applied Mycology

14 hrs

Lichen — Occurrence; General characteristics; Growth forms and range of thallus
organization; Nature of associations of algal and fungal partners; Reproduction;
Mycorrhiza- Ectomycorrhiza, Endomycorrhiza, and their significance. Role of fungi in
biotechnology; Application of fungi in the food industry (Flavour & texture,
Fermentation, Baking, Organic acids, Enzymes, Mycoproteins); Secondary metabolites
(Pharmaceutical preparations); Agriculture (Biofertilizers); Mycotoxins; Biological
control (Mycofungicides, Mycoherbicides, Mycoinsecticides, Myconematicides);

Medical Mycology.




Unit-111 Introduction to the microbial world, Viruses, and Bacteria

14 hrs

Microbial nutrition, nutritional types, growth, and metabolism. Economic importance of
viruses with reference to vaccine production, role in research, medicine, and diagnostics,
as causal organisms of plant diseases. Economic importance of bacteria with reference
to their role in agriculture and industry (fermentation and medicine).

Viruses and Bacteria: General characteristics; classification (Baltimore), structure and
replication of DNA virus (T4 and X), lytic and lysogenic cycle; RNA virus (TMV),
viroids, and prions. General characteristics; Archaebacteria, Eubacteria, wall-less forms
(mycoplasmas); Cell structure; Reproduction and recombination (conjugation,

transformation, and transduction). Binary fission and endospore.

Unit-1V Phytopathology

14 hrs

Phytopathology: Terms and concepts; General symptoms; Geographical distribution of
diseases; Etiology; Symptomology; Host-Pathogen relationships; Disease cycle and
environmental relation; prevention and control of plant diseases, and role of quarantine.
Bacterial diseases — Citrus canker and angular leaf spot of cotton. Viral diseases —
Tobacco Mosaic viruses, vein clearing. Fungal diseases — Late blight of potato, Black

stem rust of wheat, White rust of crucifers.

Books recommended.
1. Agrios, G.N. (1997). Plant Pathology, 4th edition, Academic Press, U.K.

2. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology. 4th edition.John Wiley &

Sons (Asia) Singapore.

3. Webster, J. and Weber, R. (2007). Introduction to Fungi. 3rd edition. Cambridge University Press,

Cambridge.

4. Sethi, 1.K. and Walia, S.K. (2011). Textbook of Fungi and Their Allies, Macmillan Publishers India Ltd.

5. Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.

6. Wiley, J.M, Sherwood, L.M. and Woolverton, C.J. (2013). Prescott’s Microbiology. 9th Edition. McGraw

Hill International.

7. Sharma T.A., Dubey, R.C. and Maheshwari, D.K. (1999). A Text-Book of Microbiology. S Chand and

Co, New Delhi.

8. Pelczar, M.J. (2001). Microbiology, 5th edition, Tata McGraw-Hill Co, New Delhi. Agrios, G.N. (1997).

Plant Pathology, 4th edition, Academic Press, U.K.
9. Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.




B.Sc. Semester — |

Subject: Fungi, Microbiology and Plant Pathology

Discipline-Specific Course (DSC)

Course No.-1 (Practical)

Course

Instruction

Type of | Theory/ | Credits Total No. of Duration Formative | Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment Assessmen | Marks
Marks
week / Semester t Marks
Course- Practic
o1 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course No.1 (Practical): Title of the Course (Practical): Fungi, Microbiology and Plant Pathology

Course Outcome (CO):

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

CO 1: Develop an understanding of the concept of microbial nutrition, Classify viruses based on their

characteristics and structures.

CO 2: Develop a critical understanding of plant diseases and their remediation. Examine the general

characteristics of bacteria and their cell reproduction/recombination.

CO 3: Increase the awareness and appreciation of human-friendly viruses, bacteria, algae, and their

economic importance. Identify true fungi and demonstrate the principles and application of plant pathology

in the control of plant disease.

CO 4: Demonstrate skills in laboratory, field, and glasshouse work related to mycology and plant pathology.

CO 5: Develop an understanding of microbes, fungi, and lichens and appreciate their adaptive strategies

Identify the common plant diseases according to geographical locations and device control measures.

Conduct experiments using skills appropriate to subdivisions

List of the Experiments for 52 hrs / Semesters

1. Rhizopus: a study of the asexual stage from temporary mounts and sexual structures through permanent

slides.

2. Aspergillus and Penicillium: a study of the asexual stage from temporary mounts. Study of Sexual stage

from permanent slides/photographs.

3. Peziza: sectioning through ascocarp.




4. Alternaria: Specimens/photographs and temporary mounts.

5. Puccinia: Herbarium specimens of Black Stem Rust of Wheat and infected Barberry

leaves; sections/ mounts of spores on wheat and permanent slides of both the hosts.

6. Agaricus: Specimens of button stage and full-grown mushroom; sectioning of gills of

Agaricus, fairy rings, and bioluminescent mushrooms are to be shown.

7. Phytophthora infestnas — vegetative structure and reproduction.

8. Albugo: Study of symptoms of plants infected with Albugo; asexual phase study through
section/temporary mounts and sexual structures through permanent slides.

9. Lichens: Study of growth forms of lichens (crustose, foliose, and fruticose) on different substrates. Study
of thallus and reproductive structures (soredia and apothecium) through permanent slides. Mycorrhizae:
ectomycorrhiza and endomycorrhiza (Photographs).

10. Electron micrographs/Models of viruses — T4 and TMV, Line drawings/ Photographs of Lytic and
Lysogenic Cycle.

11. Gram-staining of root nodule and curd.
12. Phytopathology: Herbarium and live specimens of bacterial diseases; Citrus Canker; Angular leaf spot of
cotton, Viral diseases: TMV, Vein clearing, Fungal diseases: Early blight of potato, Black stem rust of

wheat, and White rust of crucifers.

General instructions:

Q1. Give specimens A, B, and C from fungi

Q2. Give root nodule/curd for simple/Gram staining of bacteria (D)

Q3. Diseased specimen E-viral disease/bacterial disease; F-fungal disease
Q4. Give slide ‘G’ Fungi/mycorrhizae; ‘H’ slide/specimen from fungi
Q5. Study tour report

Q5. Viva voce

Q6. Journal



Scheme of Practical Examination (distribution of marks): 25 marks for the Semester end examination

1.

2.

Note

Identify, classify and write the salient features observed of specimen A, B, C 6 Marks

Perform simple/Gram staining using material ‘D’. Show the preparation to the examiners 4 Marks
Identification of the disease and explain symptoms observed in specimen E and F 4 Marks

Identify and describe the features observed in the slides/specimen G, and H 4 Marks

Study Tour Report 2 Marks

Viva voce 2 Marks

Journal 3 Marks

Total 25 marks

: Same Scheme may be used for 1A (Formative Assessment) examination

Books recommended.

1.
2.
3.

Ashok Bendre and Ashok Kumar (2009) A textbook of practical botany, Rostakge Publications.
Sharma, O.P., and Sharma, K. D. (2017) Practical Botany-I, Pragathi Prakashan, Meerut.

Raghuram, M, and Rao, M. V. (2018) B. Sc. Practical Book of Botany First Year, Technical
Publishers.

Verghese, N., Joy, P.P. Microbiology Laboratory Manual, Kerala Agricultural University.
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B.Sc. Semester — |

Subject: Mushroom Cultivation
Open Elective Course (OEC-1)
(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment Assessmen | Marks
Marks
week | Semester t Marks
OEC-1
OEC Theory 03 03 42 hrs 2 hrs 40 60 100

OEC-1: Title of the Course: Mushroom Cultivation
Course Outcome (CO):
After completion, of course, students will be able to:
CO 1 : Identification of various types and categories of mushrooms

CO 2 : Demonstrate various types of mushroom cultivating technologies

CO 3 : Examine various types of food technologies associated with the mushroom industry

CO 4 : Value the economic factors associated with mushroom cultivation

CO 5 : Device new methods and strategies to contribute to mushroom production

Syllabus- OEC: Title: Mushroom Cultivation

Total Hrs: 42

Unit-1 Introduction, Cultivation technology

14 hrs

Introduction, history. Nutritional and medicinal value of edible mushrooms; Nutrition
and nutraceuticals — Proteins, amino acids, mineral elements nutrition, carbohydrates,
crude fiber content, vitamins; Poisonous mushroomes.

Cultivation Technology: Infrastructure: substrates (locally available) Polythene bag,
vessels, Inoculation hook, inoculation loop, low-cost stove, sieves, culture rack,
mushroom unit (Thatched house) water sprayer, tray, small polythene bag. Pure culture:
Medium, Sterilization, Preparation of spawn, Multiplication.

Unit-11 Cultivation

14 hrs

Cultivation practices of Agaricus bisporus, Pleurotus sp. and Volvoriella volvacea.
Composting technology in mushroom production, Low-cost technology, Mushroom bed
preparation - paddy straw, sugarcane trash, maize straw, banana leaves. Factors
affecting the mushroom bed preparation.

Unit-111 Storage and Food preparation, Food preparation

14 hrs

Short-term storage (Refrigeration - up to 24 hours) Long-term Storage (canning,
pickles, papads), drying, storage in salt solutions.

Food Preparation: Types of foods prepared from the mushroom. Research Centres -
National level and Regional level. Cost-benefit ratio - Marketing in India and abroad,
Export Value

11




Books recommended.
1. Biswas, S., Datta, M. and Ngachan, S.V. 2012. Mushrooms: A Manual for Cultivation. PHI Learning

Private Limited, New Delhi.
2. Kapoor, J.N. 2010. Mushroom Cultivation. ICAR, New Delhi.
3. Nita Bahl (2000) Handbook of Mushrooms. Oxford & IBH Publishing Co. Pvt. Ltd.

4. Singh, M., Vijay, B., Kamal, S., and Wakchaure (Eds.) 2011. Mushrooms: Cultivation, Marketing, and

Consumption. Directorate of Mushroom Research (ICAR), Solan

5. Tewari, Pankaj, and Kapoor, S.C., (1988). Mushroom cultivation, Mittal Publications, Delhi.
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B.Sc. Semester - |

Subject: Gardening and landscaping
SKILL ENHANCEMENT COURSE (SEC)-I

Title of Paper: Gardening and landscaping

Type of | Theory/ Credits Instruction Total No. of Mode of | Duration of Formative | Summative | Total
Course Practical hour per Lectures/Hours Exa}mina Exam Assﬁssg‘em Assessmen | Marks
week / Semester tion arks t Marks
SEC-I I,?aeglg 02 03hrs 30 Practical 2hr 25 25 50

Course Outcome (CO):
After completion of the Skill Enhancement course, students will be able to:

CO 1: Apply the basic principles and components of gardening

CO 2: Conceptualize flower arrangement and bio-aesthetic planning

CO 3: Design various types of gardens according to the culture and art of bonsai

CO 4: Establish and maintain special types of gardens for outdoor and indoor landscaping

List of the Experiments for 52 hrs / Semesters

1. Tools, implements, and containers used for propagation and nursery techniques.

2. Propagation by cutting, layering, budding, and grafting.

3. Seed propagation - preparation of portable trays, seed treatments, sowing, and seedling production.
4. ldentification and description of annuals, herbaceous perennials, climbers, creepers, foliage, and
flowering shrubs, trees, palms, ferns, ornamental grasses; cacti, and succulents.

5. Planning and designing of gardens, functional uses of plants in the landscape.

6. Preparation of land for lawn and planting.

7. ldentification of commercially important flower crops and their varieties.

8. Propagation practices in flower crops, sowing of seeds, and raising of seedlings of annuals.

9. Use of chemicals and other compounds for prolonging the vase life of cut flowers.

10. Grading, packing, and marketing of cut flowers.

11. Visit commercial nurseries and commercial tissue culture laboratories.

General instructions:
Theoretical Knowledge of the following is essential:

Principles of gardening, garden components, adornments, lawn making, methods of designing rockery,
water garden, etc. Special types of gardens, their walk-paths, bridges, constructed features. Greenhouse.
Special types of gardens, trees, their design, values in landscaping, propagation, planting shrubs, and
herbaceous perennials. Importance, design values, propagation, plating, climbers and creepers, palms, ferns,
grasses, and cacti succulents.

Flower arrangement: importance, production details, and cultural operations, constraints, postharvest
practices. Bioaesthetic planning, definition, need round country planning, urban planning, and planting
avenues, schools, villages, beautifying railway stations, dam sites, hydroelectric stations, colonies,
riverbanks, planting material for playgrounds.
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Vertical gardens, roof gardens. Culture of bonsai, the art of making bonsai. Parks and public gardens.
Landscape designs, Styles of the garden, formal, informal, and freestyle gardens, types of gardens, Urban
landscaping, Landscaping for specific situations, institutions, industries, residents, hospitals, roadsides,
traffic islands, dam sites, IT parks, corporate.

Scheme of Practical Examination (distribution of marks): 25 marks for the Semester end examination

1.

2.

Identify and describe the uses of tools 6 Marks

Perform experiment — Seed viability/Seed germination 6 Marks
Identification of specimen 6 Marks

Study tour report 2 Marks

Viva 2 Marks

Journal 3Marks

Total 25 marks

Note: Same Scheme may be used for IA (Formative Assessment) examination

Books recommended.

1. Bose T.K. & Mukherjee, D., 1972, Gardening in India, Oxford & IBH Publishing Co., New Delhi.
2. Edmond Musser & Andres, Fundamentals of Horticulture, McGraw Hill Book Co., New Delhi.

3. Janick Jules. 1979. Horticultural Science. (3rd Ed.), W.H. Freeman and Co., San Francisco, USA.
4. Hartmann and Kester, 2010. Plant Propagation: Principles and Practices. Pearson Publisher.

5. Randhawa, G.S. and Mukhopadhyay, A. 1986. Floriculture in India. Allied Publishers.

6. Sandhu, M.K., 1989, Plant Propagation, Wile Eastern Ltd., Bangalore, Madras.

7. Thakur, A.K., Kashyap, B., Bassi, S.K. and Sharma, M. 2018. Floriculture. S. Dinesh & Co., Jalandhar.
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Details of Formative assessment (I1A) for DSCC theory/OEC: 40% weightage for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1hr 8™ Week
Written test-2 10% 1hr 12" Week

Seminar 10% 10 minutes --
Case study / Assignment / 0% | - --
Field work / Project work/
Activity
Total 40% of the maximum
marks allotted for the
paper

Faculty of Science
04 - Year UG Honors programme:2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

Part-A
1. Question number 1-06 carries 2 marks each. Answer any 05 questions : 10marks

Part-B

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions: 20 marks
Part-C

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions  : 30 marks

(Minimum 1 question from each unit and 10 marks question may have sub
questions for 7+3 or 6+4 or 5+5 if necessary)

Total: 60 Marks

Note: Proportionate weight-age shall be given to each unit based on number of hours prescribed.

_ =




B.Sc. Semester — |1

Subject: Algae, Bryophytes, Pteridophytes and Gymnosperms
Discipline-Specific Course (DSC)

The course Algae, Bryophytes, Pteridophytes, and Gymnosperms in I semester has two papers
(Theory Paper —I for 04 credits & Practical paper-11 for 2 credits) for 06 credits: Both the papers are
compulsory. Details of the courses are as under.

Course No.-2 (Theory)

Instruction

Course Type of Theory/ | Credits Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | | Marks
Marks
week | Semester t Marks
Course-
02 DSCC | Theory | 04 04 56 hrs 2hrs 40 60 100

Course No.2 (Theory): Title of the Course (Theory): Algae, Bryophytes, Pteridophytes, and
Gymnosperms

Course Outcome (CO):
After completion of the course (Theory), students will be able to:

CO 1: Demonstrate an understanding of Algae, Bryophytes, Pteridophytes, and Gymnosperms.

CO 2: Develop a critical understanding of morphology, anatomy, and reproduction of Algae, Bryophytes,
Pteridophytes, and Gymnosperms.

CO 3: Understanding of plant evolution and their transition to land habitat.

CO 4: Demonstrate proficiency in the experimental techniques and methods of appropriate analysis of
Alage, Bryophytes, Pteridophytes, Gymnosperms

CO 5: Economic importance of Alage, Bryophytes, Pteridophytes, Gymnosperms

Syllabus- Course 2(Theory): Title- Algae, Bryophytes, Pteridophytes, Total Hrs: 56
Gymnosperms
Unit-1 Algae: Cyanophyta, Xanthophyta, Chlorophyta and Phaeophyta and 14 hrs

Rhodophyta

Algae, Cyanophyta and Xanthophyta: Life histories of algae, commonly found algae
in India, Classification (by Fritsch), Algal cultivation methods, Phylogenetic systematics
of red, brown and green algae, Dinoflagellates, Diatoms, Cryptomonads and other
unicellular algae, Algal evolution, Algal bioprospecting. Ecology and occurrence; Range
of thallus organization; Cell structure; Morphology and reproduction in Nostoc and
Vaucheria.
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Chlorophyta and Phaeophyta and Rhodophyta: General characteristics; Occurrence;
Range of thallus organization; Cell structure; Reproduction. Morphology and life-cycles
of Volvox, Oedogonium, Chara, Ectocarpus, and Batrachospermum Red tides and other
algal adaptations. Commercial cultivation and economic importance of green algae,
Brown and Red algae.

Unit-11 Bryophytes and type of bryophytes 14 hrs
Unifying features of and adaption of archegoniates; Transition to land habit; Alternation

of generations.

General characteristics; Classification (Smith/Fritsch); Range of thallus organization.

Morphology, anatomy, reproduction and evolutionary trends in Riccia, Marchantia,

Anthoceros, and Funaria; Common mosses of India, Ecological and economic

importance of bryophytes with special reference to Sphagnum.

Unit-111 Pteridophytes 14 hrs
Unifying features, morphology, anatomy, and reproduction of Psilotum, Selaginella,

Equisetum, and Pteris (Developmental details not to be included). Apogamy and

apospory, heterospory and seed habit, telome theory, stellar evolution; Common ferns of

India, Ecological and economic importance.

Unit-1V Gymnosperms 14 hrs

Unifying features, general characteristics, classification (Smith/Fritsch), morphology,
anatomy, and reproduction of Cycas, Pinus, and Gnetum (excluding developmental
details); Cycas and Pinus of India, Ecological and economic importance.

Books recommended.
1. Lee, R.E. (2008). Phycology, Cambridge University Press, Cambridge. 4th edition.

2. Vashishta B.R., Sinha A.K. and Singh V. P. (2008). Botany for Degree Students. Algae. S Chand and Co,

New Delhi.

3. Sahoo, D. (2000). Farming the ocean: seaweeds cultivation and utilization. Aravali International, New

Delhi.

4. Campbell, N.A., Reece, J.B., Urry, L.A., Cain, M.L., Wasserman, S.A., Minorsky P.V. and Jackson, R.B.

(2008). Biology, 8th edition. Pearson Benjamin Cummings, USA.

5. Vashistha, P.C., Sinha, A.K., Kumar, A. (2010). Pteridophyta. S. Chand. Delhi, India.

6. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International Publishers, New Delhi,

India.

7. Parihar, N.S. (1991). An introduction to Embryophyta: Vol. I. Bryophyta. Central Book Depot,

Allahabad.

8. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R. (2005). Biology. Tata McGraw Hill, New Delhi.

9. Vanderpoorten, A. and Goffinet, B. (2009). Introduction to Bryophytes. Cambridge University Press,

Cambridge

17




B.Sc. Semester — 11

Subject: Algae, Bryophytes, Pteridophytes and Gymnosperms
Discipline-Specific Course (DSC)

Course No.-2 (Practical)

Course | Type of | Theory/ | Credits Instruction Total No. of Duration Formative | Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | , . | Marks
Marks
week | Semester t Marks
Course- Practic
02 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course No.2 (Practical): Title of the Course (Practical): Algae, Bryophytes, Pteridophytes, and
Gymnosperms

Course Outcome (CO):
After completion of the course (Practical), students will be able to:

CO 1: Demonstrate an understanding of Algae, Bryophytes, Pteridophytes, and Gymnosperms.
CO 2: Develop a critical understanding of morphology, anatomy, and reproduction of Algae, Bryophytes,
Pteridophytes, and Gymnosperms.
CO 3: Understanding of plant evolution and their transition to land habitat.
CO 4: Demonstrate proficiency in the experimental techniques and methods of appropriate analysis of
Alage, Bryophytes, Pteridophytes, Gymnosperms
CO 5: Economic importance of Alage, Bryophytes, Pteridophytes, Gymnosperms
List of the Experiments for 52 hrs / Semesters

1. Microscopic observation of vegetative and reproductive structures of Nostoc, Volvox, Oedogonium,
Chara, Vaucheria, Ectocarpus, Fucus, and Batrachospremum through temporary preparations and
permanent slides.

2. Riccia — Morphology of the thallus.

3. Marchantia- Morphology of thallus, whole-mount of rhizoids and Scales, vertical section of thallus
through Gemma cup (all temporary slides), vertical section of Antheridiophore, Archegoniophore,
longitudinal section of Sporophyte (all permanent slides).

4. Anthoceros- Morphology of thallus, dissection of the sporophyte (to show stomata, spores, pseudoelaters,

columella) (temporary slide), vertical section of the thallus (permanent slide).
18




5. Funaria- Morphology, whole-mount of leaf, rhizoids, operculum, peristome, annulus, spores (temporary
slides); permanent slides showing antheridial and archegonial heads, longitudinal section of a capsule; whole
mount of protonema.

6. Psilotum- Study of the specimen, transverse section of synangium (permanent slide).

7. Selaginella- Morphology, whole-mount of the leaf with a ligule, transverse section of stem, whole-mount
of strobilus, whole-mount of microsporophyll and megasporophyll (temporary slides), longitudinal section
of strobilus (permanent slide).

8. Equisetum- Morphology, transverse section of internode, longitudinal section of strobilus, whole-mount
of sporangiophore, whole-mount of spores (temporary slide), transverse section of rhizome (permanent
slide).

9. Pteris- Morphology, transverse section of rachis, vertical section of sporophyll, whole-mount of the
sporangium, whole-mount of spores (temporary slides), transverse section of rhizome, whole-mount of
prothallus with sex organs, and young sporophyte (permanent slide).

10. Cycas- Morphology (coralloid roots, leaf), the whole mount of microsporophyll, transverse section of
coralloid root, transverse section of rachis, vertical section of the leaflet, vertical section of microsporophyill,
whole-mount of spores (temporary slides), longitudinal section of ovule, transverse section of root
(permanent slide).

11. Pinus- Morphology (long and dwarf shoots, whole-mount of dwarf shoot, male and female cones),
transverse section of the needle, transverse section of stem, longitudinal section of / transverse section of a
male cone, whole-mount of microsporophyll, whole-mount of Microspores (temporary slides), longitudinal
section of a female cone, tangential longitudinal section and radial longitudinal sections stem (permanent
slide).

12. Gnetum- Morphology (stem, male and female cones), transverse section of stem, vertical section of the

ovule (permanent slide).
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General instructions:

Q1. Give specimen from Algae, Bryophytes, Pteridophytes, and Gymnosperms (A, B, C, and D)

Q2. Preparation and analysis of material Algae/Bryophytes/Pteridophytes/ Gymnosperms (E and F)

Q3. Specimen or Slides from Algae/Bryophytes/Pteridophytes/Gymnosperms (H, 1, and J)

Q4. Study Tour Report

Q5. Viva

Q6. Journal

Scheme of Practical Examination (distribution of marks): 25 marks for the Semester end examination

1.

2.

5.
6.

Identify, classify and describe features observed in specimen 8 Marks
Describe the internal structures of the given specimen 4 Marks
Identification of Specimen/slides 6 Marks

Study Tour Report 2 Marks

Viva 2 Marks

Journal 3 Marks

Total 25 marks

Note: Same Scheme may be used for IA (Formative Assessment) examination

Books recommended.

1.
2.
3.

Ashok Bendre and Ashok Kumar (2009) A textbook of practical botany, Rostakge Publications.
Sharma, O.P., and Sharma, K. D. (2017) Practical Botany-I, Pragathi Prakashan, Meerut.

Raghuram, M, and Rao, M. V. (2018) B. Sc. Practical Book of Botany First Year, Technical
Publishers.

Verghese, N., Joy, P.P. Microbiology Laboratory Manual, Kerala Agricultural University.
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B.Sc. Semester — 11

Subject: Biofertilizers
Open Elective Course (OEC-2)
(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment Assessmen | Marks
Marks
week | Semester t Marks
OEC-2
OEC Theory 03 03 42 hrs 2hrs 40 60 100

OEC-2: Title of the Course: Biofertilizers

Course Outcome (CO):
After completion, of course, students will be able to:
CO 1: Develop their understanding of the concept of bio-fertilizer
CO 2: Identify the different forms of biofertilizers and their uses

CO 3: Compose the Green manuring and organic fertilizers

CO 4: Develop the integrated management for better crop production by using both nitrogenous and

phosphate biofertilizers and vesicular-arbuscular mycorrhizal (VAM).
CO 5: Interpret and explain the components, patterns, and processes of bacteria for growth

in crop production

Syllabus- OEC: Title- Biofertilizers Total Hrs: 42
Unit-I 14 hrs
The general account about the microbes used as biofertilizer — Rhizobium — isolation,
identification, mass multiplication, carrier-based inoculants, Actinorrhizal symbiosis.
Azospirillum: isolation and mass multiplication — carrier-based inoculant, the associative
effect of different microorganisms. Azotobacter: classification, characteristics — crop
response to Azotobacter inoculum, maintenance, and mass multiplication.
Unit-11 14 hrs
Cyanobacteria (blue-green algae), Azolla and Anabaena azollae association, nitrogen
fixation, factors affecting growth, blue-green algae, and Azolla in rice cultivation.
Mycorrhizal association, types of mycorrhizal association, taxonomy, occurrence and
distribution, phosphorus nutrition, growth and yield — colonization of VAM - isolation
and inoculum production of VAM, and its influence on growth and yield of crop plants.
Unit-111 14 hrs
Organic farming — Green manuring and organic fertilizers, Recycling of bio-degradable
municipal, agricultural, and industrial wastes — bio compost making methods, types, and
method of vermicomposting — field Application.
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Books recommended.
1. Dubey, R.C. (2005). A Textbook of Biotechnology S.Chand & Co, New Delhi.

2. John Jothi Prakash, E. (2004). Outlines of Plant Biotechnology. Emkay Publication,
New Delhi.

3. Kumaresan, V.(2005). Biotechnology, Saras Publications, New Delhi.

4. NIIR Board. (2012). The Complete Technology Book on Biofertilizer and organic farming. 2nd Edition.

NIIR Project Consultancy Services.

5. Sathe, T.V. (2004) Vermiculture and Organic Farming. Daya publishers.
6. Subba Rao N.S. (2017). Biofertilizers in Agriculture and Forestry. Fourth Edition. Medtech.
7. Vayas, S.C, Vayas, S. and Modi, H.A. (1998). Bio-fertilizers and organic Farming Akta Prakashan,

Nadiad
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Details of Formative assessment (I1A) for DSCC theory/OEC: 40% weightage for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1 hr 8™ Week
Written test-2 10% 1 hr 12™ Week
Seminar 10% 10 minutes --
Case study / Assignment / Field 0% | - --
work / Project work/ Activity
Total 40% of the maximum marks
allotted for the paper

Faculty of Science
04 - Year UG Honors programme: 2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

1. Question number 1-06 carries 2 marks each. Ap\ﬁsr\fvg any 05 questions : 10marks
Part-B

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions : 20 marks
Part-C

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions : 30 marks

(Minimum 1 question from each unit and 10 marks question may have sub
questions for 7+3 or 6+4 or 5+5 if necessary)

Total: 60 Marks

Note: Proportionate weight-age shall be given to each unit based on number of hours prescribed.

_ =
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KARNATAK UNIVERSITY, DHARWAD

04 - Year B.Sc. (Hons.) Program

**k*

SYLLABUS
Subject: Chemistry

[Effective from 2021-22]
DISCIPLINE SPECIFIC CORE COURSE (DSCC) FOR SEM | & I,

OPEN ELECTIVE COURSE (OEC) FORSEM I & Il and

SKILL ENHANCEMENT COURSE (SEC) FOR SEM |

ASPERNEP-2020




Karnatak University, Dharwad
Four Years Under Graduate Program in Chemistry for B.Sc. (Hons.)

Effective from 2021-22

Sem | Typeof | Theory/ | Instruction | Total | Duration | rormative | summat | Total | Credits
Course Practical hour per hours of | of Exam | Assessme ive Marks
Week Sy”abUS nt Marks Assess
/ Sem ment
Marks
I DSCC 1 Theory O4hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-1 Theory 03 hrs 42 02 hrs 40 60 100 03
*SEC-1 Practical 03 hrs 30 02 hrs 25 25 50 02
] DSCC2 Theory 04 hrs 56 02 hrs 40 60 100 04
Practical 04 hrs 52 03 hrs 25 25 50 02
OEC-2 Theory 03 hrs 42 02 hrs 40 60 100 03

Details of the other Semesters will be given later

* Student can opt digital fluency as SEC or the SEC of his/ her any one DSCC selected




Name of Course (Subject): Chemistry
Programme Specific Outcome (PSO):

On completion of the 03/ 04 years Degree in Chemistry students will be able to:

PO 1

PO 2

Demonstrate, solve and an understanding of major concepts in all the disciplines of
chemistry.

Provide students with broad and balanced knowledge and understanding of key chemical
concepts.

PO 3 Understand practical skills so that they can understand and  assess risks and work safely

PO 4
PO 5

PO 6

PO 7

PO 8

PO 9

and competently in the laboratory.

To apply standard methodology to the solutions of problems in chemistry.

Provide students with knowledge and skill towards employment or higher education in
chemistry or multi-disciplinary areas involving chemistry.

Provide students with the ability to plan and carry out experiments independently and assess
the significance of outcomes.

Develop in students the ability to adapt and apply methodology to the solution of unfamiliar
types of problems.

Employ critical thinking and the scientific knowledge to design, carry out, record and
analyze the results of chemical reactions.

To prepare students effectively for professional employment or research degrees in chemical
sciences.

PO 10To cater to the demands of chemical industries of well-trained graduates.

PO 11To build confidence in the candidate to be able to work on his own in industry and institution

of higher education.

PO 12 To develop an independent and responsible work ethics.



B.Sc. Semester — |

Subject: Chemistry

Discipline Specific Course (DSC)

The course Chemistry in I semester has two papers (Theory Paper —I for 04 credits & Practical Paper -1 for 2
credits) for 06 credits: Both the papers are compulsory. Details of the courses are as under.

Course No.-1 (Theory)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen | Marks
Marks
week / Semester t Marks
Coglrse' DSCC | Theory | 04 04 56 hrs 2hrs 40 60 100

Course No.1 (Theory): Title of the Course (Theory) CHEMISTRY: CHM T-1
Course Outcome (CO):

After completion of course (Theory), students will be able to:

CoO1

CO2

CO3

CO4

CO5

CO6

CO7

Describe the dual nature of radiation and matter; dual behavior of matter and radiation, de Broglie’s
equations, Heisenberg uncertainty principle and their related problems. Quantum mechanics.
Derivation of Schrodinger’s wave equation. Orbital shapes of s, p, d and f atomic
orbitals, nodal planes. Electronic configurations of the atoms.

Define periodicity, explain the cause of periodicity in properties, classify the elements into four
categories according to their electronic configuration. Define atomic radii, ionisation energy, electron
affinity and electronegativity, discuss the factors affecting atomic radii, describe the relationship of
atomic radii with ionization energy and electron affinity, describe the periodicity in atomic radii,
ionization energy, electron affinity and electronegativity.

Explain bond properties, electron displacement effects (inductive effect, electrometric effect,
resonance effect and Hyper conjugation effect). steric effect and their applications in explaining
acidic strength of carboxylic acids, basicity of amines. Understand basic concept of organic reaction
mechanism, types of organic reactions, structure, stability and reactivity of reactive intermediates.

Describe important characteristics of configurational and conformational isomers. Practice and write
conformational isomers of ethane, butane and cyclohexane. Understand the various concepts of
geometrical isomerism and optical isomerism. Describe CIP rules to assign E,Z notations and R& S
notations. Explain D and L configuration and threo and erythro nomenclature. Explain racemic mixture
and racemisation, resolution of racemic mixture through mechanical separation, formation of
diastereomers, and biochemical methods, biological significance of chirality.

Explain the existence of different states of matter in terms of balance between intermolecular forces
and thermal energy of the particles. Explain the laws governing behavior of ideal gases and real
gases. Understand cooling effect of gas on adiabatic expansion. Describe the conditions required for
liquefaction of gases. Realize that there is continuity in gaseous and liquid state. Explain properties
of liquids in terms of intermolecular attractions.

Understand principles of titrimetric analysis. Understand principles of different type’s titrations.
Titration curves for all types of acids — base titrations. Gain knowledge about balancing redox
equations, titration curves, theory of redox indicators and applications.

Understand titration curves, indicators for precipitation titrations involving silver nitrate- Volhard’s
and Mohr’s methods and their differences. Indicators for EDTA titrations - theory of metal ion
indicators. Determination of hardness of water.




Syllabus- Course 1(Theory): Title- Chemistry

Total Hrs: 56

Unit-1 ATOMIC STRUCTURE & PERIODICITY OF ELEMENTS

14 hrs

Atomic Structure: Review of Rutherford’s atomic model, Bohr’s theory, Hydrogen
atomic spectra.

Derivation of radius and energy of an electron in hydrogen atom, limitations of Bohr’s
theory, dual behavior of matter and radiation, de Broglie’s equations, Heisenberg
Uncertainty principle and their related problems. Quantum mechanics. Derivation of
Schrodinger’s wave equation for hydrogen atom and meanings of various terms in it.

Significance of y and WZ. Radial and angular wave functions (atomic orbitals) and
their distribution curves for 1s, 2s, 2p, 3s, 3p and 3d orbitals (Only graphical
representation). Radial and angular nodes and their significance. Quantum numbers
and their significance. Orbital shapes of s, p, d and f atomic orbitals, nodal planes.
Rules for filling electrons in various orbitals, Electronic configurations of the atoms
(atomic number up to 54). Concept of exchange energy. Anomalous electronic
configurations. [TUPAC nomenclature of elements with atomic number greater than
hundred. (10 Lectures)
Periodicity of elements: Brief account on the following properties of elements with
reference to s and p-block and trends in groups and periods. Effective nuclear charge,
screening effect, Slater’s rules, atomic and ionic radii, ionization enthalpy, electron
gain enthalpy, electronegativity, Pauling/ Allred-Rochow scales.

Numerical problems are to be solved wherever applicable. (04 Lectures)

Unit-1l FUNDAMENTALS OF ORGANIC CHEMISTRY &
STEREOCHEMISTRY

14 hrs

Fundamentals of Organic Chemistry: Review of hybridization, sigma and pi bonds.
IUPAC Nomenclature of poly functional organic compounds, comparative study of bond
lengths, bond angles, bond energies and dihedral angles, bond polarity, dipole moment and
illustration with examples of organic compounds, delocalization, electron displacement
effects and their applications: inductive effect, electrometric effect, resonance effect,
hyperconjugation, and steric effect.

Organic reaction Mechanism: Definition, classification of organic reactions:
substitution, addition, elimination, rearrangement, oxidation and reduction reactions
with suitable examples. Use of curved arrows, types of bond fission, electrophiles,
nucleophiles, nucleophilicity, nucleofugacity and basicity.

Reactive intermediates: Energy profile diagrams, structure, formation and stability and
reactions of carbocations, carbanions, free radicals and carbenes. (7 Lectures)

Stereochemistry:

Stereoisomersim: Definition of stereoisomerism, conformational isomers and
configurational isomers (distinction between conformation and configuration).
Newman, Sawhorse and Fischer projection formulae and their interconversions.
Geometrical isomerism: Definition, reason for geometrical isomerism, E and Z
notation -CIP rules and examples, determination of configuration of geometric
isomers by dipole moment method and anhydride formation method, syn and anti
isomers in compounds containing C=N.

Optical isomerism: Chirality/asymmetry, enantiomerism, diastereomerism and
meso compounds. R and S notations (compounds with two asymmetric centers), D and L
configurations and threo and erythro nomenclature, racemic mixture and racemization,
Resolution: Definition, Resolution of racemic mixture by: i) Mechanical separation ii)
Formation of diastereomers iii) Biochemical methods. Biological significance of chirality.
Problems are to be solved wherever applicable. (7 Lectures)

Unit-111 GASES & LIQUIDS

14 hrs




Gaseous state: Review of kinetic theory of gases, van der Waals equation of state
Boyle temperature.

Molecular velocity: Maxwell’s Boltzmann distribution law of molecular velocities
(most probable, average and root mean square velocities). Relation between RMS,
average and most probable velocity and average kinetic energies (derivation not
required), law of equipartition of energy.

Collision frequency, collision diameter, Collision cross-section, collision number and
mean free path and coefficient of viscosity, calculation of ¢ and n , variation of
viscosity with temperature and pressure.

Critical phenomena: Andrews isotherms of CO,, critical constants and their
determination Relation between critical constants and van der Waals equation
(Derivation), continuity of states, law of corresponding states. Numerical problems are
to be solved wherever applicable. (7 Lectures)

Liquid state: Molecular forces and general properties of liquids.

Surface tension: surface tension, surface energy, effect of temperature on surface
tension, shapes of liquid drops and soap bubbles, capillary action, determination of
surface tension by capillary rise method, drop weight and drop number
methods using stalagmometer. Effect of temperature on surface tension. Parachor,
Additive and constitutive properties: atomic and structural parachor. Elucidation of
structure of benzene and benzoquinone.

Viscosity: Definition, viscosity coefficient, fluidity, molecular viscosity, relative
viscosity and absolute viscosity, determination of coefficient of viscosity using
Ostwald viscometer. Effect of temperature, size, weight, shape of molecules and
intermolecular forces.

Refractive index: Definition, Specific and molar refraction. Determination of
refractive index using Abbe’s refractometer. Additive and constitutive properties:
Elucidation of structure of molecules. Numerical problems are to be solved wherever
applicable. (7 Lectures)

Unit-1V ANALYTICAL CHEMISTRY

14 hrs

Introduction to Analytical Chemistry and its interdisciplinary nature. Concept of
sampling. Accuracy, precision, selectivity and sensitivity. Method validation. Types and
sources of errors in analytical measurements. Presentation of experimental data and
results from the point of view of significant figures.

Titrimetric analysis: Principle, classification, normality, molarity, molality, mole
fraction, ppm, ppb etc. Standard solutions, preparation and dilution of reagents/solutions
using N;Vi= N,V-, preparation of ppm level solutions from source materials (salts).

Acid-base titrimetry: Theory, titration curves for all types of acids — base titrations.

Redox titrimetry: Theory, balancing redox equations, titration curves, theory of redox
indicators and applications.

Precipitation titrimetry: Theory, titration curves, indicators for precipitation titrations
involving silver nitrate- Volhard’s and Mohr’s methods and their differences.

Complexometric titrimetry: Theory, titration methods employing EDTA (direct, back,
displacement and indirect determinations). Indicators for EDTA titrations - theory of
metal ion indicators. Determination of hardness of water.

Numerical problems are to be solved wherever applicable. (14 Lectures)




Recommended Books/References

Inorganic Chemistry

1.

2.
3.

10.
11.
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11.
12.
13.
14.
15.

Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.

Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd Ed., Wiley.

Douglas, B.E., McDaniel, D.H. & Alexander, J. J. Concepts and Models in Inorganic Chemistry,
John Wiley & Sons.

Huheey, J. E., Keiter, E.A., Keiter, R.L. & Medhi, O. K. Inorganic Chemistry: Principles of Structure
and Reactivity, Pearson Education India, 2006.

Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press.

Waulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.

Rodgers, G. E. Inorganic & Solid State Chemistry, Cengage Learning India Ltd., 2008.

Mark Weller and Fraser Armstrong, 5thEdition, Oxford University Press (2011-2012) Adam, D.M.
Inorganic Solids: An introduction to concepts in solid-state structural chemistry. John Wiley &
Sons, 1974.

G.L. Miessler & Donald A. Tarr: Inorganic Chemistry, Pearson Publication.

Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).

Petrucci, R.H. General Chemistry 5" Ed. Macmillan Publishing Co., New York (1985).

Organic Chemistry
Organic Chemistry-P. Y. Bruice, 7" Edition, Pearson Education Pvt. Ltd., New Delhi (2013).
Heterocyclic Chemistry- R. K. Bansal, 3" Edition, New- Age International, New Delhi, 2004.

McMurry, J.E. Fundamentals of Organic Chemistry, 7'[h

Ed. Cengage Learning India Edition, 2013.
Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi (1988).
Stereochemistry-Conformation and Mechanism-P. S. Kalsi, Wiley-Eastern Ltd, New Delhi.

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Graham Solomons, T. W., Fryhle, C. B. & Snyder, S.A. Organic Chemistry, John Wiley & Sons
(2014).

Organic Chemistry Volume-1, 1I- I. L. Finar, 6th Edition, ELBS London (2004).

Organic Chemistry-F. A. Carey, 4th Edition, McGraw Hill (2000).

Modern Organic Chemistry - R.O.C. Norman and D.J. Waddington, ELBS, 1983.

Understanding Organic reaction mechanisms - A. Jacobs, Cambridge Univ. Press, 1998.

Organic Chemistry - L. Ferguson, VVon Nostrand, 1985.

Organic Chemistry - M. K. Jain, Nagin & Co., 1987.

Organic Chemistry- Mehta and Mehta, 2005.
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11.
12.
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Physical Chemistry

Barrow, G.M. Physical Chemistry, Tata McGraw-Hill, 2007.

Castellan, G.W. Physical Chemistry, 4th Ed. Narosa, 2004.

Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt. Ltd.,
New Delhi, 2009.

P.W. Atkins: Physical Chemistry, 2002.

W.J. Moore: Physical Chemistry, 1972.

Text Book of Physical Chemistry - P. L. Soni, S. Chand & Co., 1993.

Text Book of Physical Chemistry - S. Glasstone, Mackmillan India Ltd., 1982.

Principles of Physical Chemistry - B. R. Puri, L. R. Sharma and M. S. Patania, S. L. N. Chand & Co.
1987.

Physical Chemistry - Alberty R. A. and Silbey, R. J. John Wiley and sons, 1992.

Physical Chemistry - G. M. Barrow, McGraw Hill, 1986.

Physical Chemistry (3" Edition) - Gilbert W. Castilian, Narosa Publishing House, 1985.

Chemical Kinetics by K. J. Laidler, Tata McGraw Hill Publishing Co., New Delhi.

Kinetics and Reaction Mechanisms by Frost and Pearson, Wiley, New York, 1981.

Analytical Chemistry
Jeffery, G.H., Bassett, J., Mendham, J. & Denney, R.C. Vogel’s Textbook of Quantitative Chemical

Analysis, John Wiley & Sons, 1989.

th
Willard, H. H., Merritt, L.L., Dean, J. & Settle, F.A. Instrumental Methods of Analysis, 7 Ed.

Wadsworth Publishing Company Ltd., Belmont, California, USA, 1988.

3. Christian, G.D; Analytical Chemistry, VI Ed. John Wiley & Sons, New York, 2004.

Harris, D. C. Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

5. Skoog, D. A. Holler FJ. & Nieman, T.A. Principles of Instrumental Analysis, Cengage Learning

India Ed, 2017.
Ditts, R.V. Analytical Chemistry; Methods of Separation, van Nostrand, 1974.



B.Sc. Semester — |

Subject: Chemistry

Discipline Specific Course (DSC)

Course No.-1 (Practical)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | , . | Marks
Marks
week / Semester t Marks
Course- Practic
01 DscC al 02 04 52 hrs 3hrs 25 25 50

Course No.1 (Practical): Title of the Course (Practical) CHEMISTRY LAB: CHM P -1:

Inorganic and Organic chemistry practicals

Course Outcome (CO):

After completion of course (Practical), students will be able to:

CO1: Understand and practice the calibration of glasswares (burette, pipette, volumetric flask).

CO2: Basic concepts involved in titrimetric analysis, primary standard substances, preparation of

standard solutions.

CO3: Explain the principles of acid-base, redox and iodometric titrations.

CO4: Work out the stoichiometric relations based on the reactions involved in the titrimetric analysis.

CO5: Based on principles of titrimetric analysis student can perform

COG6: Describe the significance of organic quantitative analysis.

CO7: Determine the amount of phenol, aniline, amide, ester and formaldehyde in a given solution by

performing blank titration and main titrations.

COB8: Determine aspirin in the tablet by hydrolysis method.

10




List of the Experiments for 52 hrs / Semester

Inorganic chemistry experiments

Calibration of glasswares (burette, pipette, volumetric flask)

(Primary and Secondary standard solutions, normality, molarity, molality, equivalent mass).

1.

7.
8.
9.

Determination of sodium carbonate using standard HCI solution (Standardize HCI solution using
standard sodium carbonate solution).

Determination of carbonate and hydroxide present together in amixture.

Determination of Mohr’s salt and oxalic acid using standardized KMnO4 solution.

Determination of ferrous and ferric ions in a solution using standard solution of K2CrpO7 by

internal indicator method (diphenylamine or N- phenylanthranilic acid).

Determination of Magnesium using standard EDTA solution (Standardize EDTA solution using
standard zinc sulphate solution).

Determination of iodine using sodium thiosulphate (Standardize sodium thiosulphate solution using
standard potassium dichromate solution).

Organic chemistry experiments

Determination of phenol by bromination method
Determination of aniline by bromination method.
Determination of acetamide by hydrolysis method.

10. Determination of ethyl benzoate by hydrolysis method.
11. Determination of aspirin in the tablet by hydrolysis method.
12. Determination of amount of formaldehyde in the given solution by sodium sulphite method.

General instructions:

Standard solution is to be prepared by the students for both in regular and in practical examination.

In the practical examination, in a batch of ten students, five students each will be performing inorganic and
organic experiments. At least two experiments from inorganic and two experiments from organic may be
given. Selection of experiments may be done by the students based on lots. Viva questions may be asked on
any of the experiments prescribed in the practical syllabus. Manual is not allowed in the examination.

Scheme of Practical Examination (distribution of marks):

For Internal and Semester end examination

1. Accuracy: 12 Marks
2. Technique and presentation: 02Marks
3. Reactions and Calculations: 03 Marks
4. Viva: 05 Marks
5. Journal: 03 Marks
Total 25 marks

Deduction of marks for accuracy(lnorganic and Organic Practicles) : : £0.2 CC -12 marks, + 0.4 CC-
09 marks, 0.6 CC- 06 marks, +0.8 CC- 03 marks, +0.9 CC or above - 01 marks.

11
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Recommended Books/References

Vogel's Textbook of Qualitative Chemical Analysis — J Bassett, R. C. Denney, G. H. Jeffery and J.
Mendham, ELBS, 1986

Inorganic Semi-micro Qualitative Analysis V. V. Ramanujam, The National Pub. Co., 1974
Practical Inorganic Chemistry G. Marr and B. W. Rackett, Von Nostrand Reinhold, 1972
Laboratory manual of Organic Chemistry Day, Sitaraman and Govindachai 1998

Text book of Practical Organic Chemistry, A. I. Vogel, 1996

A Handbook of Organic Analysis, Clarke and Hayes, 1964

An introduction to practical Biochemistry, David Plummer,McGraw-Hill Publishing Co.,1992
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B.Sc. Semester — |

Subject: Chemistry
Open Elective Course (OEC-1)
(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
OEC-1
OEC Theory 03 03 42 hrs 2hrs 40 60 100

OEC-1: Title of the Course CHEMISTRY: CHM OEC-1 Chemistry in daily life

Course Outcome (CO):

After completion of course, students will be able to:

CO1: Understand the chemical constituents in various day to day materials used by a common man

like Tooth paste, Cosmetics, Soaps and detergents and Biomolecules .

CO2: Understand the chemical constituents and applications in Food additives, adulterants and

contaminants, Artificial food colorants.

CO3: Understand the scientific reasons in various aspects and chemotherapy and its applications.

CO4: Understand the basic constituents and applications in polymers, surface coatings, fertilizers,

insecticides and pesticides, chemical explosives etc.

Syllabus- OEC: Title- Chemistry in daily life Total Hrs: 42
Unit-I 14 hrs
Household chemicals: Common chemicals used at home.
Tooth paste — Contents of toothpaste, chemical name, ingredients, flavor and its role.
Cosmetics — Contents and uses of Face powder, snow, lipsticks and perfumes. Toxic
household chemicals and their effects (antifreeze, bleach, drain cleaners, carpet
cleaners, ammonia, air fresheners).
Soaps and detergents- Types of soaps, synthetic detergents (neutral, anionic and
cationic), cleansing action of detergents. Advantages and disadvantages of detergents
OVer soaps.
Biomolecules: Composition and uses of Carbohydrates, proteins, oils and fats
minerals and vitamins. Functions of enzymes and hormones in the human body.
Unit-11 14 hrs

Food additives, adulterants and contaminants: Definition types and applications -
Food preservatives like benzoates, propionates, sorbates, disulphites. Artificial
sweeteners: Aspartame, saccharin, dulcin, sucralose and sodium cyclamate. Flavours:
Vanillin, alkyl esters (fruit flavours) and monosodium glutamate.

Artificial food colorants: Coal tar dyes and non-permitted colours and metallic salts.
Analysis of pesticide residues in food.

Science behind emotions, sunscreen, rust formation, rainbow, motion sickness, salt
harvesting, crystallization of sugar and kidney stones.

Chemotherapy: Drugs and their classification. Therapeutic action of different classes
of the drugs viz. analgesics, antibiotics, antacids, antihistamines, antimicrobials,
contraceptives, antipyretics, antiseptics and neurologically active drugs.

13




Unit-111

14 hrs

Polymers: Examples of synthetic polymers and their uses (LDPE, HDPE, PVC,
Polypropylene, nylon, teflon, polysiloxanes, polyphosphazenes and polybutadiene).

Surface Coatings: Classification and brief introduction to surface coatings. Paints and
pigments - formulation, composition and related properties. Fillers, Thinners, Enamels,
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint,
Plastic paint), Dyes, Wax polishing, Water and Oil paints, Metallic coatings
(electrolytic and electroless), metal spraying and anodizing.

Fertilizers: Composition of fertilizers, uses of Urea, ammonium nitrate, calcium
ammonium nitrate, ammonium phosphates, superphosphate of lime.

Insecticides, weedicides and pesticides: Examples, content and uses.

Chemical explosives: Origin of explosive properties in organic compounds, preparation
and explosive properties of lead azide, PETN, cyclonite (RDX). Introduction to rocket
propellants.

Recommended Books/References

1. Hawley's Condensed Chemical Dictionary by Richard J. Lewis. Call Number: REF 540.3 H31.
2. Van Nostrand's Encyclopedia of Chemistry by Glenn D. Considine, Call Number: REF 540.3 VV33C

2005.
3. Macmillan Encyclopedia of Chemistry by Joseph J. Lagowski.
4. NCERT 12" Standard Book and references therein.
5. Chemistry in Daily Life: Third Edition Paperback — 1 January 2012 by Singh K.
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B.Sc. Semester - |

Subject: Chemistry
SKILL ENHANCEMENT COURSE (SEC)-I

Title of Paper: CHM SEC-1 Soil Analysis

Type of Theory / Credits Instruction Total No. of Mode of | Duration of Formative Summative | Total
Course Practical hour per Lectures/Hours Exa}mina Exam ASSGSSVIPGW Assessmen | Marks
week / Semester tion arks t Marks
SEC-I l?:&:g 02 03hrs 30 Practical 2hr 25 25

Course Outcome (CO)

After completion of Skill Enhancement course, students will be able to:

CO1: Acquire skills for Laboratory management and routine analysis of Soil.

CO2: Improve working ability in analytical laboratory.

CO3: Helpful for obtaining jobs in various fields.

CO4: The student can start his own business /laboratory or can associate with any kind of laboratory or

9.

associated jobs with confidence.

List of the Experiments for 52 hrs / Semesters (Theory and Practical= 3Hours/Week)
Theory
Introduction: Definition of soil, concept of lithosphere, soil as a natural body.

Soil Components: Air, Water, inorganic and organic solids. Formation of Soil, Types of soils &
basic concepts.

Physical properties of Soil: Soil separates, texture, aggregation and structure, temperature and
colour. Properties of soil mixture, pore space, bulk density, particle density, aeration and drainage,
compaction, surface area, soil water relationships.

Chemical Properties of soil: Morphology of colloids, chemistry of clays, ionic exchange, acidity,
alkalinity, pH, salinity, reactions in liming and acidification.

Biological Properties: Soil organic matter, C: N relationships, nitrogen-transformation, soil
organisms, sulfur transformation.

Fertility of soil. Soil deficiency with respect to macro and micro nutrient components, brief study of
micronutrient & macronutrient sources & importance

Practical

Visit to soil testing laboratory & report writing. Visit to farmers fields for collection of different
types of soil samples.

Determination of pH and electrical conductivity of different types of soil samples

Determination of alkalinity and salinity of the soil sample and determination of total organic matter
in the given soil Sample.

Determination of Ca (1) and Mg(ll) ions from soil sample

10. Determination of Fe (I1) and Fe (111) ions from soil sample.
11. Determination of Na and K from soil sample by flame photometry.
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General instructions:

In the practical examination, in a batch of ten students, minimum three sets of experiments may be given.
Selection of experiment may be done by the students based on lots. Viva questions may be asked on any of
the experiments prescribed in the practical syllabus. Manual is not allowed in the examination

Scheme of Practical Examination (distribution of marks)
For internal and Semester end examination

1. Three questions on the theory may be given.

Student has to answer any two questions: 06 Marks
2. Accuracy in the practical : 08 Marks
3. Reactions and Calculations: 03 Marks
4. Viva: 05 Marks
5. Journal: 03 Marks
Total 25 marks

Deduction of marks for accuracy: : £0.2 CC -08 marks, + 0.4 CC- 06 marks, £0.6 CC- 04 marks, +0.8
CC- 02 marks, +0.9 CC or above - 01 marks.

Recommended Books/References
1. Laboratory manual for Environmental Chemistry: Sunita Hooda and Sumanjeet Kaur by S. Chand &
Company 1999.
Soils and soil fertility, Troch, F.R. And Thompson, L.M. Oxford Press.
Fundamentals of soil science, Foth, H.D. Wiley Books.
Soil Science and Management, Plaster, Edward J., Delmar Publishers.
Principles of Soil Chemistry (2Wed.) Marcel Dekker Inc., New York.
Handbook of Agricultural Sciences, S.S. Singh, P. Gupta, A. K. Gupta, Kalyani Publication.

Introduction to soil laboratory manual - J. J. Harsett Stipes.

® N o oA WD

Introduction to soil science laboratory manual, Palmer and troch — lowa State.
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Details of Formative assessment (IA) for DSCC theory/OEC: 40% weight age for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1hr 8th Week
Written test-2 10% 1hr 12th Week

Seminar 10% 10 minutes --
Case study / Assignment 0% | - --

/ Field work / Project
work/ Activity

Total

40% of the maximum
marks allotted for the

paper

Faculty of Science

04 - Year UG Honors programme: 2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

1. Question number 1-06 carries 2 marks each. Answer any 05 questions

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions

(Minimum 1 question from each unit and 10 marks question may have sub

Part-A

Part-B

Part-C

questions for 7+3 or 6+4 or 5+5 if necessary)

Note: Proportionate weight age shall be given to each unit based on

prescribed.

Total: 60 Marks

— =

: 10marks

: 20 marks

: 30 marks

number of hours
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B.Sc. Semester — |1

Subject: Chemistry
Discipline Specific Course (DSC)

The course Chemistry in | semester has two papers (Theory Paper —I for 04 credits & Practical paper-11 for 2
credits) for 06 credits: Both the papers are compulsory. Details of the courses are as under.

Course No.-2 (Theory)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | | Marks
Marks
week / Semester t Marks
Course | bscc | Theory | 04 04 56 hrs 2hrs 40 60 | 100

Course No.2 (Theory): Title of the Course (Theory) CHEMISTRY: CHM T-2
Course Outcome (CO):

After completion of course (Theory), students will be able to:

CO1: Explain ionic bond, Born Lande equation ,Born Haber cycle and Fajan’s rules. State VSEPR
theory, hybridisation and shapes of various molecules. Understand the concept of resonance and

write resonating structures of NO3™, CO3% and SO,2".
CO2: Explain MO Theory and draw the MO diagrams for homonuclear diatomic molecules and ions

of 1% and 2™ periods and heteronuclear diatomic molecules such as CO, NO and NO™.
Compare MO and VB theory.

CO3: Learn preparation and reactions of alkanes, alkenes and alkynes. Clear the concept learning
mechanism of Free radical mechanism of halogenations of alkanes. Understand the mechanisms of

addition reactions of alkenes and alkynes.

CO4: Learn the concept of polymerization, ozonolysis in alkenes and alkynes. Learn acidity of
alkynes, formation of metal acetylides and their applications. Explain cycloalkanes and their relative
stability. Explain conformational analysis of cyclohexane with Karplus energy diagram. Axial and

equatorial bonds. Relative stability of mono substituted cycloalkanes.

CO5: Expected to learn symmetry elements, unit cells, crystal systems. Learn Bravais lattice, types
and identification of lattice planes. Explain laws of crystallography - law of constancy of interfacial

angles, law of rational indices.

COG6: Miller indices. X—Ray diffraction by crystals, Bragg’s law. Structures of NaCl, KCI and CsCl
(qualitative treatment only). Explain defects in crystals. Learn the applications of liquid crystals.
Learn the concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on

reaction rates.
18




CO7: Understand the concept of order and molecularity of a reaction and their applications. Define
half-life of a reaction. Explain methods for determination of order of a reaction by half life period
and differential equation method. Understand the concept of activation energy and its calculation
from Arrhenius equation. Explain theories of reaction rates: Collision theory and activated complex

theory of bimolecular reactions.

CO8: Learn principles of gravimetric analysis. Learn the precipitation, mechanism of precipitation,
factors influencing precipitation, co-precipitation and post-precipitation. Learn structure, specificity,
conditions and applications of organic reagents. Advantages of organic reagents over inorganic

reagents.

CO9: Learn about quality of surface water, ground water. Impurities in water, standards of water
quality (color, pH, hardness, TDS, sulphate, fluoride, chloride) for potable, domestic, industrial and
agricultural purpose. Learn Water treatment technologies — house hold water treatment, municipal
water treatment, industrial treatment (primary and secondary treatment of industrial effluent),

softening of water, and disinfection of water. Determinations of DO, BOD and COD, and their

significance.

Syllabus- Course 2(Theory): Title- CHEMISTRY: CHM T-2

Total Hrs: 56

Unit-1 CHEMICAL BONDING & MOLECULAR STRUCTURE

14 hrs

lonic Bonding: General characteristics of ionic compounds. Energy considerations in
ionic bonding, lattice energy and solvation energy and their importance in the
context of stability and solubility of ionic compounds. Born-Landé equation and
calculation of lattice energy. Born-Haber cycle and its applications.

Polarizing power and polarizability: Fajan’s rules, ionic character in covalent
compounds and percentage of ionic character.

Covalent bonding: General characteristics of covalent compounds. VB approach,
shapes of some inorganic molecules and ions on the basis of VSEPR and
hybridization with suitable examples of linear, trigonal planar, square planar,
tetrahedral, trigonal bipyramidal and octahedral arrangements. Concept of resonance
and resonating structures of NO3~, CO3? and SO4*".

Molecular Orbital Theory: LCAO method, bonding and antibonding MOs and
their characteristics for s-s, s-p and p-p combinations of atomic orbitals, nonbonding
combination of orbitals, MO treatment of homonuclear diatomic molecules and
ions of 1% and 2™ periods and heteronuclear diatomic molecules such as CO, NO

and NO*. Comparison of VB and MO approaches.
Numerical problems are to be solved wherever applicable.

Unit-11 ALIPHATIC HYDROCARBONS

14 hrs

Alkanes: Methods of preparation by catalytic hydrogenation, Wurtz reaction,
Kolbe’s synthesis and from Grignard reagent. Free radical mechanism of
halogenations, relative reactivity and selectivity of halogenation. Conformational
analysis of ethane and butane.

Alkenes: Methods of preparation by dehydration of alcohols and
dehydrohalogenation of alkyl halides. Mechanism of E1, E2, Elcb reactions. Saytzeff
and Hofmann eliminations. cis Alkenes by partial catalytic hydrogenation and trans
alkenes by Birch reduction. Reactions: Addition of HX (Markownikov’s and anti-
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Markownikov’s addition) Stereospecificity of halogen addition, regioselectivity and
relative rates of addition reaction. Hydrogenation, hydration, hydroxylation and
epoxidation of alkenes. Oxidative cleavage of alkenes with KMnOas. Ozonolysis,
mechanism of ozonolysis in propene and polymerization.
Alkadienes: Classification, mechanism of addition of halogen and hydrogen halides
in 1,3-diene, kinetically and thermodynamically controlled addition of HBr to 1,3-
butadiene, polymerization and Diels-Alder reaction.
Alkynes: Preparation: Acetylene from CaC, and conversion into higher alkynes by
dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides.
Reactions: Acidity of 1-alkynes and formation of metal acetylides, addition of
bromine and alkaline KMnO,, ozonolysis and oxidation with hot alk. KMnO,.
(11 Lectures)
Cycloalkanes: Types of cycloalkanes and their relative stability. Baeyer strain theory
and theory of strainless rings. Conformational analysis of cyclohexane with Karplus
energy diagram. Axial and equatorial bonds. Relative stability of mono substituted
cyclohexanes. (3 Lectures)

Unit-111 SOLIDS & CHEMICAL KINETICS

14 hrs

Solids: Types of solids. Symmetry elements, unit cells, crystal systems, Bravais
lattice types and identification of lattice planes. Laws of Crystallography - Law of
constancy of interfacial angles, Law of rational indices. Miller indices. X-Ray
diffraction by crystals, Bragg’s law. Structures of NaCl, KCIl and CsCl. Defects in
crystals.

Liquid Crystals: Explanation, classification with examples- Smetic, nematic,
cholesteric, disc shaped and polymeric. Structures of nematic and cholesteric phases-
molecular arrangements in nematic and cholesteric liquid crystals. Applications of
liquid crystals in LCDs and thermal sensing. Numerical problems are to be solved
wherever applicable. (7 Lectures)
Chemical Kinetics: Review of reaction rates, order and molecularity.

Factors affecting rates of reaction: concentration pressure, temperature, catalyst, etc.
Examples for different orders of reactions. Derivation of integrated rate equations for
zero and second order reactions (both for equal and unequal concentrations of
reactants). Half-life of a reaction (numerical problems). Methods for determination
of order of a reaction by half life period and differential equation method. Effect of
temperature on reaction rates, temperature coefficient, Concept of activation energy
and its calculation from Arrhenius equation. Theories of Reaction Rates: Collision
theory and Activated Complex theory of bimolecular reactions. Comparison of the
two theories (qualitative treatment only).

Numerical problems are to be solved wherever required. (7 Lectures)

Unit-1lV ANALYTICAL CHEMISTRY

14 hrs

Gravimetric Analysis: Stages in gravimetric analysis, requisites of precipitation,
theories of precipitation, factors influencing precipitation, co-precipitation and post-
precipitation. Structure, specificity, conditions and applications of organic reagents
such as salcylaldoxime, oxine, dimethyl glyoxime, cupron and cupferron in inorganic
analysis. Advantages of organic reagents over inorganic reagents. (6 Lectures)
Water analysis: Water availability, requirement of water. Quality of surface water and
ground water. Impurities in water. Standards of water quality for potable, domestic,
industrial and agricultural purpose (color, pH, alkalinity, hardness, TDS, sulphate,
fluoride, chloride etc.)

Water treatment technologies — house hold water treatment, municipal water treatment
and industrial treatment (primary and secondary treatment of industrial effluent).
Softening of water. Disinfection of water. Definition and determinations of DO, BOD
and COD, and their significance.

Numerical problems are to be solved wherever required. (8 Lectures)
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Recommended Books/References

Inorganic Chemistry

1.

2.
3.

o No o

10.
11.

N W ME

10.
11.
12.
13.
14.
15.

w ™

N OGA

9.
10.

Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.

Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd Ed., Wiley.

Douglas, B.E., McDaniel, D.H. & Alexander, J. J. Concepts and Models in Inorganic Chemistry,
John Wiley & Sons.

Huheey, J. E., Keiter, E.A., Keiter, R.L. & Medhi, O. K. Inorganic Chemistry: Principles of Structure
and Reactivity, Pearson Education India, 2006.

Shriver, D.F. & Atkins, P.W. Inorganic Chemistry, Oxford University Press.

Waulfsberg, G. Inorganic Chemistry, Viva Books Pvt. Ltd.

Rodgers, G. E. Inorganic & Solid State Chemlstry, Cengage Learning India Ltd., 2008.

Mark Weller and Fraser Armstrong, 5 Edltlon Oxford University Press (2011-2012) Adam, D.M.
Inorganic Solids: An introduction to concepts in solid-state structural chemistry. John Wiley &
Sons, 1974.

G.L. Miessler & Donald A. Tarr: Inorganic Chemistry, Pearson Publication.

Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).

Petrucci, R.H. General Chemistry 5" Ed. Macmillan Publishing Co., New York (1985).

Organic Chemistry
Organic Chemistry-P. Y. Bruice, 7" Edition, Pearson Education Pvt. Ltd., New Delhi (2013).
Heterocyclic Chemistry- R. K. Bansal, 3" Edition, New- Age Internatlonal New Delhi, 2004.

McMurry, J.E. Fundamentals of Organic Chemistry, 7'[h Ed. Cengage Learning India Edition, 2013.
Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi (1988).
Stereochemistry-Conformation and Mechanism-P. S. Kalsi, Wiley-Eastern Ltd, New Delhi.

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Graham Solomons, T. W., Fryhle, C. B. & Snyder, S.A. Organic Chemistry, John Wiley & Sons
(2014).

Organic Chemistry Volume-1, 1I- I. L. Finar, 6th Edition, ELBS London (2004).

Organic Chemistry-F. A. Carey, 4th Edition, McGraw Hill (2000).

Modern Organic Chemistry - R.O.C. Norman and D.J. Waddington, ELBS, 1983.

Understanding Organic reaction mechanisms - A. Jacobs, Cambridge Univ. Press, 1998.

Organic Chemistry - L. Ferguson, Von Nostrand, 1985.

Organic Chemistry - M. K. Jain, Nagin & Co., 1987.

Organic Chemistry- Mehta and Mehta, 2005.

Physical Chemistry

Barrow, G.M. Physical Chemistry, Tata McGraw-Hill, 2007.

Castellan, G.W. Physical Chemistry, 4th Ed. Narosa, 2004.

Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning India Pvt. Ltd.,
New Delhi, 2009.

P.W. Atkins: Physical Chemistry, 2002.

W.J. Moore: Physical Chemistry, 1972.

Text Book of Physical Chemistry - P. L. Soni, S. Chand & Co., 1993.

Text Book of Physical Chemistry - S. Glasstone, Mackmillan India Ltd., 1982.

Principles of Physical Chemistry - B. R. Puri, L. R. Sharma and M. S. Patania, S. L. N. Chand & Co.
1987.

Physical Chemistry - Alberty R. A. and Silbey, R. J. John Wiley and sons, 1992.

Physical Chemistry - G. M. Barrow, McGraw Hill, 1986.
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11. Physical Chemistry (3" Edition) - Gilbert W. Castilian, Narosa Publishing House, 1985.
12. Chemical Kinetics by K. J. Laidler, Tata McGraw Hill Publishing Co., New Delhi.
13. Kinetics and Reaction Mechanisms by Frost and Pearson, Wiley, New York, 1981.

aprow N

Analytical Chemistry

Jeffery, G.H., Bassett, J., Mendham, J. & Denney, R.C. Vogel’s Textbook of Quantitative Chemical
Analysis, John Wiley & Sons, 1989.

Environmental Chemistry-A K De

Christian, G.D; Analytical Chemistry, VI Ed. John Wiley & Sons, New York, 2004.

Harris, D. C. Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

Skoog, D. A. Holler FJ. & Nieman, T.A. Principles of Instrumental Analysis, Cengage Learning
India Ed, 2017.
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B.Sc. Semester — 11

Subject: Chemistry

Discipline Specific Course (DSC)

Course No.-2 (Practical)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
Course- Practic
02 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course No.2 (Practical): Title of the Course (Practical )
CHEMISTRY LAB CHM P- 2 :Analytical and Physical chemistry practicales

Course Outcome (CO)

After completion of course (Practical), students will be able to:

CO1: Learn regarding errors, types of errors, accuracy, precision, significant figures and standard

deviation. To determine the total alkalinity in antacids, Vitamin C in lemon juice/formulations. To

determine free alkali present in differentsoaps/detergents. Learn analysis of DO in waste water

sample.

CO2: To determine Chemical Oxygen Demand (COD) in waste water sample.

CO3: To determine temporary, permanent and total hardness of water by collecting different samples

of water.

CO4: Enable to understand the applications of experiments like methods of determination of

viscosity, surface tension, refractive index.

List of the Experiments for 52 hrs / Semesters

Analytical chemistry experiments

Explanation regarding errors, types of errors, accuracy, precision, significant figures and standard deviation

(students should write in the journal regarding the above).

AR ST R A o

o

Determination of total alkalinity in antacids.

Determination of Vitamin C in lemon juice/formulations.
Determination of free alkali present in different soaps/detergents.

7. Determination of Ni (I1) using DMG by gravimetric method.

Analysis of DO in waste water sample / pond water / river water etc.
Determination of Chemical Oxygen Demand (COD) in waste water sample.

Determination of temporary, permanent and total hardness of water using standard EDTA solution
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Physical chemistry experiments

1. Determination of surface tension and parachor of alcohol series.

Determination of surface tension of soap solutions for various concentrations.

3. Determination of the viscosity of liquids (ethylacetate & ethyl alcohol /toluene, & chlorobenzene or any

other two non hazardous liquids) using Ostwald’s viscometer.

Study of the variation of viscosity of sucrose solution with different concentrations.

5. Determination of specific and molar refraction by Abbes refractometer (ethyl acetate, methyl acetate,
ethylene chloride)

6. Determination of the composition of liquid mixture by refractometry (toluene & alcohol, water &
sucrose solution).

N

e

General instructions:

In the practical examination, in a batch of ten students, five students each will be performing analytical and
physical experiments. At least two experiments from analytical and two experiments from physical may be
given. Selection of experiments may be done by the students based on lots. Viva questions may be asked on
any of the experiments prescribed in the practical syllabus. Manual is not allowed in the examination.

Scheme of Practical Examination (distribution of marks):

For Internal and Semester end examination

For Analytical chemistry practicals

1. Accuracy: 12 Marks
2. Technique and presentation: 02Marks
3. Reactions and Calculations: 03 Marks
4. Viva: 05 Marks
5. Journal: 03 Marks
Total 25 marks

Deduction of marks for accuracy: : £0.2 CC -12 marks, + 0.4 CC- 09 marks, £0.6 CC- 06 marks, +0.8
CC- 03 marks, +0.9 CC or above - 01 marks.

For Physical chemistry practicals

1. Accuracy: 12 Marks
2. Graphs and Calculations: 05 Marks
3. Viva: 05 Marks
4. Journal: 03 Marks

Total 25 marks

Deduction of marks for accuracy: Error up to 5% - 12 marks, 6 - 10% 09 marks, 11-15% 6 marks, 16 or
above 3 marks.

Recommended Books/References
Findlay ‘s practical physical chemistry revised by levitt, Longman’s, London, 1968
Experiments in Physical Chemistry, Shoemaker and Garland, McGraw Hill International, 1996
Colorimetric Determination of Traces of metals B. Sandell
Analytical Chemistry G. D. Christian, 4t ed., Wiley, 1986

A WD PR
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B.Sc. Semester — | |

Subject: Chemistry
Open Elective Course (OEC-2)
(OEC for other students)

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course Practical hour per Lectures/Hours | of Exam Assessment Assessmen Marks
Marks
week / Semester t Marks
OEC-2
OEC Theory 03 03 42 hrs 2hrs 40 60 100

OEC-2: Title of the Course: CHEMISTRY: CHM OEC-2 Molecules of Life

Course Outcome (CO)

After completion of course, students will be able to:

CO1: Acquire knowledge about different types of sugars and their chemical structures. Identify different

types of amino acids and determine the structure of peptides.

CO2: Explain the actions of enzymes in our body and interpret enzyme inhibition. Predict action of

drugs. Depict the biological importance of oils and fats. Importance of lipids in the metabolism.

Differentiate RNA and DNA and their replication. Explain production of energy in our body.

Syllabus- OEC: Title- CHEMISTRY: CHM OEC-2 Molecules of Life

Total Hrs: 42

Unit-1

14 hrs

Carbohydrates: Sugars, non sugars, reducing and non-reducing sugars. Occurrence and
general properties of glucose and fructose. Open chain and Haworth ring structures of
glucose and fructose. Epimers, mutarotation and anomers.

Disaccaharides: Occurance of disaacharides (Sucrose, Maltose and Lactose). Glycosidic
linkage in disaccharides. Ring structures of sucrose, maltose and lactose.
Polysaccharides: Starch — monomer units, glycosidic linkage, components-difference in
their structure (explanation only) and solubility in water. Cellulose and glycogen-
monosaccharide, glycosidic linkage, structure (explanation only). Biological
importance of carbohydrates. (8 Lecturers)

Amino Acids, Peptides and Proteins :a- amino acids , general formula, zwitter ion
form of a- amino acid, general formula. Isoelectric point and its importance.
Classification of amino acids as essential and non-essential- examples. Configuration
of optically active a-amino acids (found in proteins). Peptide bond. Proteins:
classification based molecular shape —fibrous and globular, examples. Structure of
protein — qualitative idea about primary, secondary, tertiary, and quaternary structures
(diagrams not required). Denaturation of protein. (6 lectures)
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Unit-11

14 hrs

Enzymes and correlation with drug action: Mechanism of enzyme action, factors
affecting enzyme action, Co-enzymes and cofactors and their role in biological
reactions, Specificity of enzyme action (including stereospecificity),
Enzyme inhibitors and their importance, phenomenon of inhibition (Competitive and
Noncompetitive inhibition including allosteric inhibition). (6 lectures)
Drug action- Receptor theory. Structure—activity relationships of drug molecules,
binding role of —OH group, -NH group, double bond and aromatic ring. (3 lectures)
Oils and fats Biological Importance of oils and fats. Fatty acids (saturated, unsaturated
fatty acids, formation of triglycerides and general formula of triglycerides. Chemical
nature of oils and fats-saponification, acid hydrolysis, rancidity and its prevention
methods, refining of oils, hydrogenation of oils, drying of oils. lodine value.
Introduction to lipids, classification. Biological importance of triglycerides,
phospholipids, glycolipids, and steroids (cholesterol).
(5 lecturers)

Unit-111

14 hrs

Nucleic Acids : Components of nucleic acids: Adenine, guanine, thymine and cytosine
(Structure only), other components of nucleic acids, Nucleosides and nucleotides
(nomenclature), Structure of polynucleotides; Structure of DNA (Watson-Crick model)
and RNA (types of RNA), Genetic Code, Biological roles of DNA and RNA:
Replication, Transcription and Translation. (8 lectures)

Vitamins and Hormones: Classification and biological significance, source and
structure of Vitamin A, B1 (thiamine), B2 (riboflavin), B6 (pyridoxine), a-tocopherol,
K1 (phylloguinone), C (ascorbic acid). Deficiency diseases of vitamins.

Hormones: definition, classification with examples, functions and deficiency diseases
of hormones. (6 lectures)

Recommended Books/References

1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson

Education).

2. Finar, 1. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

3. Finar, I. L. Organic Chemistry (Volume 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

4. Nelson, D. L. & Cox, M. M. Lehninger’s Principles of Biochemistry 7th Ed.,
5. W. H. Freeman. Berg, J.M., Tymoczko, J.L. & Stryer, L. Biochemistry, 2002.

Details of Formative assessment (IA) for DSCC theory/OEC: 40% weight age for total marks

Type of Assessment Weight age Duration Commencement
Written test-1 10% 1hr 8t Week
Written test-2 10% 1hr 12th Week
Seminar 10% 10 minutes --
Case study / Assignment / Field 10% | - --

work / Project work/ Activity

Total 40% of the maximum marks
allotted for the paper
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Faculty of Science
04 - Year UG Honors programme:2021-22

GENERAL PATTERN OF THEORY QUESTION PAPER FOR DSCC/ OEC
(60 marks for semester end Examination with 2 hrs duration)

1. Question number 1-06 carries 2 marks eacEéXE?wer any 05 questions : 10marks
Part-B

2. Question number 07- 11 carries 05Marks each. Answer any 04 questions : 20 marks
Part-C

3. Question number 12-15 carries 10 Marks each. Answer any 03 questions : 30 marks

Minimum 1 question from each unit and 10 marks question may have sub
/ q y
questions for 7+3 or 6+4 or 5+5 if necessary)

Total: 60 Marks

Note: Proportionate weight age shall be given to each unit based on number of hours

prescribed.

_ =
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EKARNATAK UNIVERSITY, DHARWAD

B. Sc. CHEMISIRY. SEMESIER 1

Name of College: Code No. :

Kev to distribution format for practical Examinations (Inorganic Chemistry and Organic Chemistry)

Month and Year: Date: Time: Batch No. :
TABLE | Exam. Beg. Nao. Vol of solution | Expecte | Found Difference | Marks for | Marks for MWarks for Warks Iiarks Total
Mo S amount of dresult | result or¥e of Accuracy | Reactn.and | Tech. and for for¥Wiva | {Max. 25)
substance (B.RS (B.R/S Error (Max. 12) | calkn Presnt. Journal [Miax. 5)
given amount) | amount) (Max. 3) [Max.2) (Max. 3)

Name and Signature of internal Examiner Mame and Signature of External examiner
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KARNATAK UNIVERSITY, DHARWAD

B. Sc. CHEMISTRY SEMESIER IT
Name of College: Code No. :
Key to distribution format for practical Examinations (Analytical Chemistry and Physical Chemistry)
Month and Year: Date: Time: Batch No. :
TABLE | Exam. Reg. Vol. of Expected Found Difference | Marks Marks for Marks for | Marks for Marks for | Total
Mo Mo. solution / result result or fe of for Beactn.and | Tech.and | lournal Viva (Max. 35)
experiment | (B. R/ [(B.R/ errar Accuracy | calculations | Presnt. [Max. 5) (IWiax. 5)
given values) values) (Max 12) | (Max 5) iMax 5)
Mame and Signature of internal Examiner Mame and Signature of External examiner
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KARNATAK UNIVERSITY, DHARWAD

04 - Year B.Sc. (Hons.) Program

***%

SYLLABUS
Subject: Computer Science

[Effective from 2021-22]
DISCIPLINE SPECIFIC CORE COURSE (DSCC) FOR SEM I & I,

OPEN ELECTIVE COURSE (OEC) FORSEM I & Il and

SKILL ENHANCEMENT COURSE (SEC) FOR SEM I

ASPERNEP-2020




Karnatak University, Dharwad

Four Years Under Graduate Program in Computer Science for B.Sc. (Hons.)
Effective from 2021-22

Instructi Total Summat
. : nstruction . Formati ive
Sem | Type of | Theory/ Course Subject Title hour per hours of | Duration | "2%¢ A Total Credits
Course | Practical Code Syllabus | of Exam | nt marks Marks
week ment
/ Sem Marks
Problem solving
DSCC1 | Theory | CS-T-L1 | techniquesand 04hrs 56 02 hrs 40 60 100 04
Algorithms
Practical | CS-P-1.2 | Algorithm Lab-I 04 hrs 52 03 hrs 25 25 50 02
| Fundamentals of
OEC-1 | Theory | CSOEC-1.3 | Computer 03 hrs 42 02 hrs 40 60 100 03
Concepts
. Fundamentals of
*SEC-1 | Practical | CSSEC.-14 digital Logic 03 hrs 30 02 hrs 25 25 50 02
Theory CS-21 | Data Structures 04 hrs 56 02 hrs 40 60 100 04
DSCC2 . Data Structure
Practical CS-22 |\ bl 04 hrs 52 03 hrs 25 25 50 02
Fundamentals of
I Computer
OEC-2 | Theory | CSOEC-2.4 | Network and 03 hrs 42 02 hrs 40 60 100 03
Mabile

Communications

Details of the other Semesters will be given later

* Student can opt digital fluency as SEC or the SEC of his/ her any one DSCC selected




Name of Course (Subject): Computer Science

Programme Specific Outcome (PSO):

On completion of the 03/ 04 years Degree in Computer Science students will be able to:

pPSO1 :

PSO 2
PSO 3
PSO 4
PSO 5

PSO 6

Understand basic concepts involved in computing.

: Apply the knowledge in computer techniques to solve real world problems.
: Think of new approaches for solving problems in different domains.

: Follow ethics in designing software with team members.

: Develop research oriented skills

: Understand good lab practices



B.Sc. Semester — |

Subject: Computer Science
Discipline Specific Course (DSC)

The course Computer Science in | semester has two papers (Theory Paper —I for 04 credits & Practical Paper

-11 for 2 credits) for 06 credits: Both the papers are compulsory. Details of the courses are as under.

Course No.1 (Theory): Title of the Course (Theory): Problem solving techniques and Algorithms

Course Type of Theory/ | Credits Instruction Total No. of Duration Formative Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | | Marks
week / Semester Marks t Marks
Course | pscc | Theory | 04 04 56 hrs 2hrs 40 60 | 100
Course Outcome (CO):
After completion of course (Theory), students will be able to:

CO 1 :Familiarize with fundamental concepts and computer programming.

CO 2 : Learn fundamental concepts of programming by developing and executing programs in C.

CO 3 : Focuses on the structured program.

CO 4 :Various constructs and their syntax.

Syllabus- Course 1(Theory): Title- Problem solving techniques and Algorithms Total Hrs: 56
Unit-1 14 hrs
Basics of Programming- Definition and Characteristics of Computer, Block diagram of
Computer, Compiler, Interpreter, Linker, Loader, Algorithm, Flowchart, Testing and
Execution. Examples of flow charts and algorithms Largest of three numbers,
reversing the digits of an integer, GCD of two integers, generating prime numbers,
computing nth Fibonacci numbers, finding Even and Odd numbers.

Programming Tokens: Keywords, Identifiers, Constants, Variables, Data types,
defining symbolic constants, Simple Programs.
Unit-11 14 hrs

Programming Concepts: Operators & Expression: Arithmetic, relational, logical,
bitwise, unary, assignment, shorthand assignment operators, conditional operators and
increment and decrement operators, Special operators, Type Conversion in expressions,
Operator precedence, Mathematical functions.

Input/output Functions: Unformatted & formatted 1/O functions.




Branching and Looping: Simple ‘if’ statement, Nested if Statement, Ladder ‘if—else’
statement. The ‘Switch’ statement, GOTO statement. Looping: for, while, do-while

loop, Nested loops and jumps in loops - break, continue statement.

Unit-111

14 hrs

Arrays, Strings and Functions: Definition, types, initialization, processing an array,
passing arrays to functions, Array of Strings. Strings: String constant and variables,
Declaration and initialization of string, Input/output of string data, String Handling
Functions: strlen, strcat, strcmp, strcpy, strrev. Functions: Definition, types of user
defined functions, prototype, Local and global variables, passing parameters, recursion.

Unit-1V

14 hrs

Advanced Algorithms: Introduction, the problem solving aspects, Top-down design,
Implementation of Algorithms. Exchanging the values of two variables, Counting,
Summation of set of Numbers, Factorial Computation, Generation of Fibonacci
Sequence, Array Order Reversal, Array Counting, Finding the Maximum Number in a
Set, Removal of Duplicates from an Ordered Array, Partitioning an Array, Finding the
k* Smallest Element.

Books recommended.
Text Books

1. Balaguruswamy: Programming in ANSI C, Tata Mc Graw-Hill.
2. Brain W.Karningham and Dennis Ritchie: The C Programming Language, PHI.

3. R.G.Dromey: How to Solve it by Computer, Pearson Education, ISBN 978-81-317-0562-9.

References

1. V. Rajaraman: Fundamentals of Computers, PHI (EEE).

2. Kamthane, Programming with ANSI and Turbo C, Pearson Education, Asia.
3. Herbert Schildt: C. The complete reference, 4™ edition.

4. Yeshwant Kanetkar: Let us C, BPB.




Course No.1 (Practical): Title of the Course (Practical): Algorithm Lab

B.Sc. Semester — |

Subject: Computer Science
Discipline Specific Course (DSC)

Course | Type of | Theory/ | Credits | IMSLUCHION | Tt No, of | Duration | Formative | Summative | Total
No. Course | Practical hour per Lectures/Hours | of Exam | Assessment | | Marks
Marks
week | Semester t Marks
Course- Practic
01 DSCC al 02 04 52 hrs 3hrs 25 25 50

Course Outcome (CO):

After completion of course (Practical), students will be able to:

CO1 :Understand the basics of programming by executing the simple programming

CO 2 :Beable to design & execution of code.

CO 3 : Have practical knowledge of arrays, strings & functions

©OoN s wWDNE

List of the Experiments for 52 hrs / Semesters

for loop.
10. Summation of set of Numbers.
11. Factorial Computation.
12. Generation of Fibonacci sequence.
13. Array Order Reversal.
14. Finding the Maximum Number in a Set.

15. Removal of Duplicates from an Ordered Array.

16. Partitioning an Array.
17. Finding the
18. Read N (minimum 5) students marks and find number of students passed and fail depending on the

marks.
19. Count the number of vowels, consonants and special characters in a given sentence.
20. To find the addition and subtraction of two matrices using function.

Smallest Element.

Find the area of a circle and area of a triangle given three sides.
Largest of three numbers.

Reversing the digits of an integer.
GCD of two integers.
Generating prime numbers.
Computing nth Fibonacci numbers.
Finding Even and Odd numbers.
Exchanging the values of two variables.
Counting: Print number from 100 to 200 which are divisible by 7 and display their sum and count using




General instructions:

Implement all the programs using C Language

Scheme of Practical Examination (distribution of marks): 25 marks for Semester end
examination

1. 7 Marks (Program 1 + Execution without error)
2. 7 Marks (Program 2 + Execution without error)
3. Viva6 Marks
4. Journal 5 Marks

Total 25 marks

Note: Same Scheme may be used for IA ( Formative Assessment) examination
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OEC-1: Title of the Course : FUNDAMENTALS OF COMPUTER CONCEPTS

Course
No.

Type of
Course

Theory /
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Credits

Instruction
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week

Total No. of
Lectures/Hours
/ Semester

Duration
of Exam

Formative
Assessment
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Summative
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OEC-1

OEC

Theory

03

03

42 hrs

2hrs

40

60

100

Course Outcome (CO):
After completion of course, students will be able to:

CO 1 :Understanding the basic concepts Computer.

CO 2 : Paperless environment.

CO 3 :To develop word processor abilities of students.

CO 4 :To develop numerical abilities of students using electronic spread sheet.

CO 5 :To acquire practical skills related to Presentation Software.

Syllabus- OEC: Title- FUNDAMENTALS OF COMPUTER CONCEPTS

Total Hrs: 42

Unit-1

14 hrs

Introduction To Computer: Definition of Computer, History, Characteristics of
Computer, Basic Applications of Computer, Components of Computer System:
Central Processing Unit: Keyboard, mouse and VDU, Input devices, Output devices,
Computer Memory, Concept of Hardware and Software, Application Software,
Systems software, Programming Languages, Representation of Data/Information,
Concept of Data processing, Multimedia and Entertainment, Introduction to
Operating System: Definition, Basics of popular operating systems: Windows &
Linux, User Interface: Task Bar, Icons, Start Menu, Running an Application,
Changing System Date And Time, Changing Display Properties, To Add Or
Remove A Windows Component, Changing Mouse Properties, Adding and
removing Printers, File and Directory Management, Types of files.

Unit-11

14 hrs

Word Processors: Definition of Word Processing, Examples of Word Processors,
Opening Word Processing Package, Menu Bar, Using the Help, Using the lcons
below Menu Bar, Opening and closing Documents, Save and Save As, Page Setup,
Print Preview, Printing of Documents, Text Creation and manipulation, Document
Creation, Editing Text, Text Selection, Cut, Copy and Paste, Font and Size
selection, Alignment of Text, Formatting the Text, Paragraph, Indenting, Bullets
and Numbering, Changing case, Table Manipulation, Draw Table, Changing cell
width and height, Alignment of Text in cell, Delete / Insertio