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B.Sc. Programme — Structure

(Scheme for teaching and evaluation for B.Sc Programme (Basic/Honours)

Aligning to NEP-2020 as per Govt. of Gujarat Dated 11/07/2023

B.Sc. Semester V Structure

Duration In Hrs.

Maximum Marks

Sr.no Component Course code Course title Credits CCE SEE TOTAL
Theory Practical (Formative) | (Summative)

MBM301-3C Microbial Process Technology 60 0

MBM302-3C [Recombinant DNA Technology 60 0

MBM303-3C [Microbiology Practical- V 0 120

CHM304-3C gllorgamc & Analytical Chemistry - 60 0

CHM305-3C |Organic & Physical Chemistry -III 60 0

Major Courses
CHM306-3C |Chemistry Practicals-V 0 120 4%3
01 (Select any = 50 50 100
three of same | MTM310-3C [Real Analysis 60 0 12
subject)

MTM311-3C |Integral Transforms 60 0

MTM312-3C IApplications of Real Analysis and 0 120
Integral Transforms

PHM307-3C Mathemgtlcal Physics and Classical 60 0
Mechanics

PHM308-3C Atorrpc, Molecular and Nuclear 60 0
Physics

PHM309-3C |Physics Practical - V 0 120

MBE301-3C |Water Microbiology 30 60

MBE302-3C |Advanced Agriculture Microbiology| 30 60
Chemistry in daily life:

CHE303-3C 30 60
Dyes & Drugs

Minor CHE304-3C |Advanced Analytical Techniques-I | 30 60 | 4%
02 = 50 50 100
(Selectany |\ . . i [Probability and Probability 30 60 g
Two) Distributions-11

MTE308-3C |Data Analytics and Visualizations 30 60

PHE305-3C [Power Electronics 30 60

PHE306-3C Crystal .Structure and Nanomaterial 30 60
synthesis
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Duration In Hrs. .
Maximum Marks
Sr.no| Component Course code Course title Credits CCE SEE TOTAL
Theory | Practical (Formative) | (Summative)

SEC311-3C |Virology 30 0
SEC SEC312-3C |Industrial Chemistry-III 30 0

03 | (Selectany 2 25 25 50
One) SEC313-3C [Non-Destructive Testing 30 0
SEC314-3C |Mathematical Logic 30 0

Total 22 275 275 550

Note:
1. The marks distribution is mainly divided into two components named Continuous and Comprehensive
Evaluation (CCE) = 50 % and Semester End Evaluation (SEE) = 50 %.

2. Passing Percentage for each subject is 36%.
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Microbiology Semester V Ma jor Course — 11

LOURSE OUTCOM ES:

* COI: Understand the fundamentals of Microbial process, its components and range of fermentation processes,
* COZ: Discuss formulation, sterilization of fermentation media and design optimization of fermentation media,
® (C03; Evaluate and compare methods of isolation, sereening, mocuium development and strain improvement,
* CO4: Describe mode and types of fermentation process, design of fermenter MReactors including measurement
and control of process paramerers and scale up.
* COS5: Demonstrate the types of fermenter and reactors.
« CO6: Describe and compare strategies for purification of microbial products,
TEACHING AND EVALUATION SCHEME:

[ : | Teaching Examination Scheme
Course code|  Course Title #‘Bﬂit Scheme Max Marks Total
(Hrs. Per Week ) | His, Marks
Theory CCE SEE
MBM301- Microbial Process| 4 4 25 50 | 50 100
3C Technology . | |

[ Unit 1: Fundamentals of Microbial process technology Teaching Hours: 15 (Weightage 25%) |
# General concepts of Microbial process technology
# Definition: Upstream process, Downstream process, fermentation
¥ Components of fermentation technology
* Range of Fermentation processes and major microbial products
# Fermentation media: Characteristics of an ideal fermentation media, Formulation of fermentation
media, Raw materials for media preparation.
# Sterilization of media: Batch and Continuous sterilizer, Filter sterilization of media, Sterilization
of air and Fermenter
# Optimization of media
Unit 2: Isolation, Screening, Inoculum Development and Strain improvement
Teaching Hours: 15 (Weightage 25%,)

#  Primary and secondary screening,
#  Inoculum development. Bacteria, Mycelial and Yeast
* Strategies of strain improvement:
* Feed Back Inhibition and Regulation
* Introduction to Mutagenesis and Isolation of Mutant {Auxotrophic, Analogue, Revertant) for
overproduction of metabolites
Recombinant DMNA technology in strain improvemen.
Strain improvement by modifying properties other than the yield of product




KADI SARVA VISHWAVIDYALAYA

Unit 3: Mode, Types of Fermentation process, Design of Fermenter and Scale up ; [

-

* Modes of fermentation: Batch, Continuous and Fed batch fermentation with kinetics
=

»

=

Teaching Hours: 15 (Weightage 25%)
Microbial Growth Kinetics

Types of fermentations: Solid state and submerge fermentations

Design of typical batch fermenter: Agitation and acration devices, Mass transfer of oXygen,
Kla and methods of measurement of Kla.

Measurement and control of process parameters in fermenter: Temperature, pH, Oxygen,
CO:, Pressure.

Automation: Two Position and Propionate Contral, Microprocessor Based Control,
Fundamentals of Scale up,

Unit 4: Types of fermenter and Reactors, Downsiream processes

Teaching Hours: 15 (Weightage 25%)

# Types of fermenter and Reactors: Alrlift, Tower, Cylindroconical, Cyelone column, Stirrer
Tank, Packed bed reactor, Fluidized Bed reactor
* Separation of microbial cells and suspended solids: Filtration, Centrifugation, Floatation
and Flocenlation
¥ Intracellular product recovery: Cell disruption methods
# Concentration of products: Solubilization, solvent extraction, precipitation and distillation
# Purification of products: Crystallization, Chromatography, ultra-filtration evaporation and
drying
| #* Introduction to Fermentation economics.
*CCE: Continuous and Comprehensive Evaluation: T consists of Assignments /Seminars’ Presentations
{Quizzes/Surprise Tests,
*SEE: Semester End Evaluation
Reference Books:

Principles of Fermentation Technology- Stanbury P.F, Whitaker A and Hall 51, 2 edition, Butterworth-
Heinemann, Elsevier Science Lid, UK.

- Industrial Microbiology- L. E. Cassida, 1% edition, Wiley Eastern Limited, USA. _ .
. Biotechnology: A Textbook of Industrial Microbiology- Crueger W and Crueger A, 2™ edition, Panima

Publishing Corporation, India.

. Industrial Microbiology: An Introduction. - Waites, M J and Morgan N L. Wiley-Blackwell, USA
Textbook of Industrial Microbiology- A_H. Patel, 1" Edition, MacMillan India Limited Publishing Company

Ltd, India.

Suggested Reference Books: :
I. Fermentation technology- H.A. Modi, Pointer Publishers, India. 1y 1
2. Prescott & Dunn's Industrial Microbiology- G. Reed, CBS Publishers & Distributors, India.
A : : ia
3, Industrial Micrebiology- Agarwal and Parihar, Agrobios, Ind i
4. Biology of Industrial Microorganisms- A.L. Demain, Benjamin Publishing Company, USA.,

o
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CL
Course Outcomes POs/PS0s | Cognitive Enowledge m“,s
Category | Session
lTewvel
CO1 | Understand the fundamentals of Miciobial
: PO1, PO2,
process, its components and range of PEO LR C 5
fermentation processes,
CO2 | Discuss formulation, sterilization  of | PO3, PO4, U.R Ao
fermentation media and design optimization | POS, PSO1. | = é ; C.P 10
| of formentation media. . PS02
C3 hva]uzftc ﬂ‘.lfl.d compare methods nf Jm[ﬂ!m.n' PO3,PO4, | U,E, An,
screening, inoculum development and strain POS. PSO2 e C.P 15
Improvement strategics. i
CO4 | Describe mode and types of fermentation g
process, design of fermenter /Reactors PO, P03, | UL R, Ap, Cp 15
meluding  measurement and  control of | PO4, PSO2 C ’
process parameters and scale up.
CO5 | Demonstrate the types of fermenter and PO6, PSO! | U.R. An c &
reactors,
CO6 | Describe  and compare strategies for | PO, PO4,
purtfication of microbial products. POT, PSOI, | U, Ap, An C,p 9
PSOZ2
Tut:] hour of Instruction | 1]
Mapping of COs with POs & PSOs
co PO P50s
2z 3 4 5 [ 7 B 9 10 1 s
Co1 1 2 3
co2 3 3 3 3 3
CO3 3 3 3 3
CO4 2 3 3
CO3 3 3
CO6 1 3 1 3 3

3: High, 2: Medium, 1: Low
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Microbiology Semester V Major Course - 12
MBM302-3C - Recombinant DNA T 0

COURSE OUTC
= COI: Understand the concept of R- DNA technology, strategies and tools of genetic engineering.
= CO2: Discuss the mechanism of DNA isolation and steps of constructing gene library.
* €03 Describe and compare methods of gene transter in to suitable host cell.
* CO4: Describe the electrophoretic technigues for separation and analysis of DNA,
* CO5: Evaluate and compare genetic engincering techniques for manipulation of DNA.

» CO4: Discuss the applications of genctic engineering; evaluate biosafety, hiohazards and ethical issues of

genetically modified organisms.

TEACHING AND EVALUATION SCHEME:

I | Teaching Examination Scheme
Course code| Course Title |Credit Scheme Max Marks | Total
(Hrs. Per Week ) | Hrs. ' Marks
Theory CCE | SEE
MBM302- Recombinant | 4 4 25 50 50 100
3c DNA
N Technology |_ } =

Unit I: Basics of R- DNA Technology
# Introduction w r-DNA technology, Genetic Engineering and Gene cloning
P Strategies of genetic engineering
# Tools of Genetic Engineering
*  Enzymes; Restriction Endonucleases, DNA Ligases, §1 Nucleases, Alkaline Phosphatase,
Reverse Transcriptase, Poly Nucleotide Kinase, Polymerases
* Cloning Vector: Plasmid, A Phage, phagemids, Cosmid, Yeast as vector, Yeast artificial
chromosome (YAC), bacterial antificial chromosome (BAC), Ti and Ri Plasmid.
*  Host cell for cloning: properties of good host, prokaryotic and eukaryotic host cells

Teaching Hours: 15 (Weightage 25%)

Unit 2: Gene Cloning Teaching Hours: 15 (Weightage 25%)

#  Obtaining desired DNA fragment: Isolation from denor cell — shat gun cloning and construction
of genomic library, construction of cDNA library

# Transfer of rDNA in to suitable host cell: Methods of gene transfer
*  Physical methods: Electroporation, Gene gun- particle bombardment, Microinjection- divert

ransformation, transformation by ultra-sonication -liposome mediated- gene transfer

*  Chemical Methods: Cacl2 mediated gene transfer, PEG mediated gene transfer
* Biological method: Agrobacterium mediated gene transfer

# 3creening of Recombinants: Direct Selection, Insertional inactivation, blue-white selection, and
colony hybridization,
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A -:r...

[ Unit 3 Techniques in Genetic engineering Teaching Hours: 15 (Weightage25og)

=
=

#  Electropharesis

* Introduction, Principle, Factors aftecting electropharctic mobility.

*  Agarose gel electrophoresis: Principle, steps involved in separation of nucleic acids and
applications.

* Native PAGE, SDS-PAGE: Principle, steps involved in separation of protein and
applications,

Polymerase Chain Reaction-Mechanism and application; limitations ; overview of variants in

PCR

Introduction to Molecular markers: RAPD, RFLP, AFLP

Hybridization technigques- Southem, Northern, Western blotting technigue- Principle, Process

and Applications

DNA sequencing- Maxam and Gilbert Method: Sanger method

ﬂvmimj DNA finger printing.

.

=
-
i

| -

| Unit-4: Applications of Genetic Engineering Teaching Hours: 15 (Weightage5%)

Applications of genetic engineering

* Transgenic microbes: Commercial applications of transgenic microbes in pharmaceutical
industry (Insulin and other therapeatic Proteins) and environmental cleanup (Superbug)

* Transgenic plants (BT cotton, Golden Rice, Transgenic tomato), transgenic animals and
their applications

Recombinant DNA safety guidelines

Biohazards of genetic engineering

Ethical issues of genetic engineering

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

MQuizzes/Surprise Tests.

*SEE: Semester End Evaluation

Reference Bools:

I,
2,
3.
4,

=

Gene Cloning and DNA Analysis, 6" edition- Brown TA, Blackwell Publishing, Oxford, UK.

A textbook of Biotechnology- R.C. Dubey, 5. Chand, and Co. 8. Chand Publishing, India.

Genetic Engineering- Sandhya Mitra, MeGraw Hill Education, USA.

Biotechnology: The Biological Principles, Trevan M. D., Boffey 8., Goulding K. H. and Stanbury 3., Tata—
MecGraw Hill, New Delhi- India

Biophysical chemistry: Principle and techniques- Upadhyay & Nath, Himalaya Publishing House, India.

Sugpested Reference Books:

i

Principles of Microbiology, R. M. Atlas, 2™ Edition (Indian Edition) (2015), McGraw Hill Education (India)

Private Limited ~New Delhi ; -
Biotechnology- U, Satyanarayana, 1 Edition, Books & Allied Ltd, India.

Cell Biclogy, Genetics, Molecular biology, Evolution and Ecology- Verma and Agrawal. - 5. Chand
Publishing, India

Biotechnology- 5.5 . Purchit. Agrobios, India. -
Genomics: Applications in human biology- Primrose SB and Twyman RM. Blackwell Publishing, Oxford,

UK.
L]
e
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CL
Course Outcomes POs/ PSOs Cognitive Wiy | Gl l
level Catepory | Session
CO1 |Understand the concept of R- DNA | POI, POT, UR C 15
technology, strategies and  tools of PSO1
genetic engineering.
CO2 | Discuss the mechanism of DNA isolation | PO1, POS, 48 B [§
and steps of constructing gene library. PS01, PS0O2
CO3 | Describe and compare methods of gene PO, PO2, L, R, An C.P 2
transfer in to suitable host cell. P03, PSO1, |
PS02
CO4 | Descnbe  and  demonstrate  the | POI,PO6, | U R, Ap C,P T
electrophoretic techniques for separation | PSO1, PSO2
and analysis of DNA.
CO5 | Evaluate and compare genetic engineering | PO1, PO2, | U, E, An C.P 8
techniques for manipulation of DNA. PO3, PSOL,
PS02
CO6 | Discuss the applications of genetic | POI, PO3, | U, Ap,E, C.P 15
engineering, cvaluate biosafety, | POE, FOS,
bichazards and ethical issues of | POL0, PSOI,
genetically modified organisms. P302
Total hour of Instruction : 60
Mapping of COs with POs & PSOs
co ro PS0s
1 2 3 4 5 6 T 8 9 10 1 2
co1 3 2 3
C02 3 1 3 3
Co3 3 2 3 3 3
Cco4 3 1 3 3
COs 3 2 3 3 3
Cos || T | 3 2 2 2 3 3

3: High, 2: Medium, I: Low

P
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Microbiology Semester V Major Course -13

03-3C — Microbiology Practical V

LRSE OUTCOMES:

= (O1: Develop skills to isolate and screen industrially important soil microorganisms for antibiotic, enzyme, and
organic acid production,

* COZ Analyze antimicrobial potential of antibiotic-producing  microbes. bioassay and quantification of
antibiotic.

* CO3: Develop expertisc in extracting microbial pigments and determining their A max,

* CO4: Determine the Oxygen Transfer Rate (OTR) essential for oplimizing bioprocesses using the sodium
sulphite method,

« CO35: Develop proficiency in the izolation, purification, and quanhitative analysis of nucleic acids and analyze

(molecular characterization) nueleic acids and profein using electrophoretic technigues.
CO6: Demonstrate and apply gene cloning steps for genetic manipulation.

TEACHING AND EVALUATION SCHEME:

Ciredit Teaching Scheme Examination Scheme T
Course Course Title (His. Per Week ) Max Marks Total
Cuode Practical Hrs. | CCE SEE | Marks
MBM33-  Microblology 4 8 5 | = 100
3C Practical 5 ?
Practicals Teaching Flours: 60 (Weightage 50%)

1. Screening for antibiotic producer from soil sample: Crowded plate and Wilkins method.
2. Screening for Amylase producer from soil sample,
3. Bcreening for Protease producer from soil sample.
4. Screening for Lipase producer from soil sample.
3. Screening for organic acid producer from soil sample.
6. Determination of Antimicrobial spectrum of Antibiotic producer,
7. Estimation of streptomycin by sodium nitroprusside method.
8. Extraction of Pigment from Pseudomonas and Serratia and determination of their i max,
9. Bioassay of Penicillin.
10. Determination of Oxygen Transfer Rate (OTR) under static, sparing and shaking condition by
sodium sulphite method.
Practicals Teaching Hours: 60 (Weightage 50%)

11. Isolation of Plasmid DNA.
|__.-'—"I E

12, Isolation of Plant DINA,
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~ 13. Total RNA isolation,

14. DNA and RNA Purity check using UV spectroscopy.

L3, Quantitative analysis of DNA using UV-Visible SpPECIrOSCOpY.
16. Quantitative analysis of RNA using UV-Visible Speclruscopy.
17. Agarose gel Elcctrophoresis- Demonstration,

18, SDS-PAGE- Demonstration.

19. Restriction digestion of DNA- Demonstration,

20 Ligation of DNA fragments- Demonstration.

21. Trunsformation and selection of recombinants- Demonstration

*CCE: Continuous and Comprehensive Evaluation: Tt consists of Assignments /Seminars/ Presentations

Quizres/Surpnse Tests.

*SEE: Semester End Evaluation

Reference Books:

1.

Experimental Microbiology- Patel R.J. and Patel R.K., Volume [ and 11, 9*Edition, Aditya Publisher, India,

2. Cell and Molecular Biology: A lab manual- K.V, Chaitanya, PHI Learning Pvt, Ltd., India.

3. Dubey R. C. and Maheshwari D. K, Practical Microbiology. 8. Chand and Company Limited, New Delhi,
India

Suggested Reference Books:

L. Molecular Cloning-A Laboratory Manua!. 3rd edition Sambrook ] and Russell D. (2001). Cold Spring
Harbor Laboratory Press, USA. i

2. Current Protocols in Molecular Biology by Frederick M. Ausubel et al. — Wi ley, USA.

3. Microbiology: A Laboratory Manual- James G. Cappuccino and Chad Wels, 11™ Edition, Global edition,

Pearson Education, USA.

A
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CL
Course Qutcomes :Eﬂ;i C“i:gi“ ig]::;idr? Hi;I:m
COlL| Develop skills to isolate and screen | POIL,PO3, | U,C C,FP 30
industrially important soil microorganisms | PO6, PSOI,
for antibiotic, enzyme, and organic acid PS0O2
production, |
CO2 | Analyze antimicrobial potential of antibiotic-| PO2, PO4, | U, An CP 18
producing microbes, hioassay and | PO&, PS01,
quantification of antibiotic. P02
CO3 | Develop expertise in extracting microbial | PO, PO7, | Ap,C P 5 -
’ pigments and determining their A mnax. P502
CO4 | Determine the Oxygen Transfer Rate (OTR) | PO3, POS, | Ap, An P 12
essential for optimizing bioprocesses using the | PO7, PSO2
Sodiom sulphite method.
COS5 |Develop  proficiency in  the isolation, | POL, POB, | U, An.C C.P 36
purification, and quantification of nucleic acids | PO7, PSOI,
and analyze nucleic acids and protein using PS02
electrophoresis,
C06 | Demonstrate and apply pene cloning steps for | P02, PO4, U, Ap C.P 18
genetic manipulation, POs, PSOIL,
PSO2
Total hour of Instruction 120
Mapping of COs with POs & PS50s
Cioy PO PSOs
o ! 2 3 4 5 7 8 9 10 .
co1 2 3 | 3
COz 2 2 3 3
C03 3 3 3
CO4 2 3 3 3
COs 3 3 3 3
CO6 2 r 1 3 3

3: High, 2: Medium, 1: Low

-+
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Chemistry Semester V Major Course

4-3C INORGAN NALYTICAL MI Y -

Course Outcomes:

* COL: Deseribe and classify molecules based on symmetry operations, elements, and point Eroups,
COZ: Apply group theory concepts t predict molecular properties.

= CO3:Examine  the bonding,  structure, reactivity and  applications  of organo metallic
compounds,

»  CO4: Discuss the various separation techniques for the analysis of drugs.

» COS5: Apply analytical skills for identification and quantification of drugs

* CO6: Examine problems in biochemistry with modern analytical techniques.

i L
R e B

| .-_"I.,_ ::‘J: s

Iurg:mi: and
Analytical 4 ] 4 x5 S0 50 100
CHM304-3C Chemistry-E1
CONTENT:
==
1 Molecular Symmetry Teaching Hours:15(Weightage 25%)

Introduction; Importance of symmetry in structural analysis, spectroscopy and bonding. Symmetny
Operations and Elements: Types of operations (E, Cn, o, i, Sn) with examples of molecules. Poind
Groups: Classification of molecules into point groups {excluding Sysand Is} using flowcharts o
examples, Groups and Characteristics: Definitionand characteristics of groups; concept of subgroups
Matrix Representation: Matrix forms of symmetry operations (E, Cn, o, i, Sn) and combining rules
with examples.

Multiplication Tables: Construction and interpretation for point groups (Cav,Can, Cay)

2 Organo metallic Compounds TeachingHours:15(Weightage25%,)

Introduction:  Definition, siznificance, historical development, and applications in catalysis,
synthesis and materals science. Classification: By metal-carbon  honds {fonic, o. @) and
metaloxidationstates. Nomenclare: 1UPAC guidelines with examples. Types of Bonds: a-bonds-
Alkcyls, aryls, m-bonds: Alkenes, alkynes, aromatics. EAN and 18-Electron. Rule: Concepts and
applications with examples. Structure and Bonding: Metal-olefin complexes (eg., Ziese's salt).
Diheply complexes and metallocenes (e ferracene), Main Group Organe metallics;Lithium,

aluminum and bervllivm
Compound. _ KW
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| Chromatographic Technigues-1 TenfhingHuIrs:lﬁ{WEdghtlgtiﬂ':{r} 1

Thin Layer Chromatography (TLC)-Introduction and Principle of Thin Layer Chromatography
| (TLE), Working methodology, Mobile phase, Stationary phase, Normal phase and Reverse phase,
Retention factor (Revalue) and factors affecting Rivalue, Visualization method (UV-Chamber),
Staining solutions (lodine vapours, Ninhydrin solution), Applications and Numerical.

lon Exchange Chromatography- Introduction o lon exchange, Classification (Types of jon

exchangers), Types of resin and its properties, fon exchange mechanism, factors affecting Ton
exchange, methodology, applications,

Chromatographic Techniques-2 TeachingHours:15(Weightage25%) |

High Performance Thin Layer Chromatography (HPTLC)- Principle and instrumentation of
High Performance Thin Layer Chromatography (HPTLC), and Advantages of HPTLC technique,

High Performance Ligquid Chromatography (HPLC)  Introduction, Principle  and
Instrumentation of High Performance Liguid Chromatography (HPLC), Injector (Syringe, Stop-
flow, solvent flowing), Pump {Displacement, Reciprocating and Pneumatic), Column {Preparative
column), Detector (Ultraviolet, Refractive index. Fluorescence) Elution svstemns-Isocratic and
Giradient, Chromatogram, Resolution, Retention time, Dead time. Dead volume, Column efficiency,
Applications and Numerical.

*CCE: Continuous and Comprehensive Evaluation: I consists of Assignments / Seminars / Presentations
fQuizzes f Burprise Tests,

*SEE: Semester End Evaluation

HEFERENCEBOOKS

* Advanced inorganic chemistry by Cotton and Wilkinson

*  Chemical applications of Group theary by F.A Corton

= Inorganic Chemistry: Principles of Structure and Reactivity by James E. Huheey Ellen
A. Reiter, Richard L. Keiter, Okhil K. Medhi

* Principles of inorganic chemistry, Puri, Sharma & Kalia

*  Advancedin organic Chemistry by G.I. Tuli. Madan, Basu and Satyaprakash

*  Advance Inorganic Chemistry Vol-I[ Satya Prakash (S.Chand) Concise Inorganic
chemistry by J. D. Lee.

* Basic concepts of Analytical Chemistry, SMK hopkar, New Age International
Publications.

* Principals of Instrumental Anaiysis. D.A Skoog, F. James Holler. and TimothyA.
Nicman, 5" edition, Eastern Press,

» Pharmaceatical Analysis, Volume-11, Dr.A.V Kasture, Dr.K R Mahadik. Dr 5.6
Wadodkar, Dr. H.M, More, MiraliPrakshan,

SUGGESTEDBOOKS:
* Gurdeep and Raj-Inorganic Chemistry
= Valency and Molecular structure by Cartmell and Fowles,
* lextbook of Inorganic Chemistry by Durrant and Durrant.

= Advaneed Inorganic Chemistry by G,D. Tuli.Madan, Basu and Savaprakash Wﬁﬁﬁ

—_ = e




Chemistry by 1.D. Lee.

Instrumental methods
Prakashan.
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Advance Inorganic Chemistry Vol-11 Satya Prakash(S.Chand) Concise Inorganic

of chemical analysis {Analytical Chemistry), Dr. H. Kaur,

Pragati

Instrumental methods of chemical analysis (AnalyticalChemistry), Dr, H.Kaur, Pragati

Prakazshan,

Pharmaceutical Analysis - I1: Instramental Methods, P.C.Kambaoj, Vallabh Publication.
[ CO [ Course Outcome POs/PSOs | CL Knowledge | Class
Cognitive | Category | Session
Level
Describe and classify molecules POLPO2
cO based on symmetry operations, P’S.’{}I : UK C 05
elements, and point Erolps.
Apply group  theory concepds  fo | PO2.PO3,
coz predict molecular properties, P01 U.R,Ap c.p i
Examine the honding, structure, . PO1, PO2, s
CO3 | reactivity and applications of organo | PO3.PSOI, | U, Ap,An C.P 15
metallic compounds PSO2 |
Discuss  the various separation ; "
B techniques for the analysis of drugs, POLPSOI UR k 0g
Apply  amalytical  skills for
COs wlentification and quantification of P%%{]F?J U, Ap,An C.P 5
DJ'I.IEE
Examine problems in biochemistry | PO2, PO3, ; ;
ROR | it mders akatitios) techniques. | PSOIpsoz|  EAP Lk 07
Total Hours of Instructions il
Mapping of Cos with Pos and PSOs
O = FO e PS0O |
PO1 [ PO2 [PO3 [PO4 [POS | POG | PO7 [ POS | POS [ POIH| PSOT PSOZ
COl |3 3 B 3
cOz 3 [3 N - -
CO3i3 |3 13 ;| . ‘3
CO4 | 3 . ! —13
CO5 3 R == | 3 B
Co6| __[3 |3

3:High,2:Medium, 1:Low

Aovieetel
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Chemistry Semester V Major Course

CHM305-3C ORGANIC AND PHYSICAL CHEMISTRY - Il

Course Outcomes:

* COI: Explain the concept of Stereochemistry
- C{JI:_Idmt[fy the three dimensional arrangement of at omsi molecules and the effect of this behavior on
chemical properties.
- FI;IE:IDiss:uss the synthesis and properties of Benzene and it derivatives and their significance in the
industry.
* CO4: Describe the advance concepts of bonding in solids and their electronic structure.
*  COS5:Identify types of defects and conductivity in solids
= LO6: Discuss Chemical Kinetics and the theories related to it
= e [ e ot
S b ki | P Schene
i s e s = vt | _ Max Marks
= Conrse Coles | S= Copme Tt = -1 Cradic _ Total
: iy 3, M Pﬁ:ﬂ“' e Hrs. Marks
= | hrsPer | hrs CCE| SEF
| Week |Per Week
CHM305-3¢ |Organic and Physical | 4 0 4 | 25| s0 50 100
3 i Chemistry- 111 : |
CONTENT: i
UNIT |
|1 Stereochemistry 'fnm:hinglI&Irﬂ:IS{Wcighlag:E-%}
Fischer Projection, Newmann and Sawhorse Projection formulae and their interconversions,
Geometnical isomerism: cis—trans and syn-anti isomerism, E/Z notations with Cahn Ingold and
Prelog (CIP) rules for determining absolute configuration. Optical Isomerism: Optical Activity,
!: SpeciﬁL:Rﬂtalinn.,{_‘lliralil}'.-"ﬂaymmciry.ann:ii:rmers__MuI:culeswitlu-.w:.urnmrcchira.l-nr.mcrs,
Diastereoisomers, Meso structures, Racemic mixture. Resolution of Racemic mixtures. Relative
andabsolutcconfiguration; DVLandR/'S designations. smiip 1l
2 Benzene and its Derivatives TeachingHours: 1 5(Weightage25%)

Nomenclature of aromatic compounds, Preparation, Physical propertics, Chemical Properties
{reactions) of Benzene, Toluene. (No mechanism)

Electrophilic aromatic substitution: halogenation, nitration, sulphonation and Friedel-Craft's

atkylation / acvlation with their mechanism. Directing effects of the proups. determination of

arientation, classification of substituent groups.

/)N zes L
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Polynuclear Aromatic Compounds, Preparation, Physical propertics,Chemical Properties
(reactions) of Naphthalene, Anthracene & Phenanthrene. (Mo mechanism)

3 Solid State Chemistry T-::chingllnurs:Ii{Welght:gelﬁﬁ-{:}
Introduction, bonding in solids and electronic structure in solids, band theory- Metals
semiconductors and insulators, defects in crystals, caleulation of Schottky and Frenkel defects
using statistical method, solid electrolytes, diffusion in solids, electrical conductivity in solids,
super conductivity, perovskites.

4 Chemical Kinetics

TeachingHou rs:lS(Weightape2514)

Introduction, Concept of Activation energy, Effect of temperature on rate of reaction, Arrhenius
equation (Mo derivation), Theories of reaction rate -Collision theory & Transition state theory,
Comparison of collision and transition state theory, Theories of Unimolecular reaction

Lindemann’stheory, Trimolecular reaction, Trautz'sLaw, Primarysalt effect andSecondarysalt
effect. Numerical

“CCE: Continuous and Comprehensive Evaluation: It consists of Assignments / Seminars / Presentations
fQuizzes { Surprise Tesis.

*SEE: Semicster End Eviluation

REFERENCEROOKS

Morrison, RN & Hn}'d,R.N.,Drp,anicCh:rnissr_v-DnrlingKinderslay[Indiu]nPw.-l-[,ld.
(Pearson Education),

* L. Finar: Organic Chemistry (Vol 1&11), EL.B.S

* Advance Organic Chemistry by Jerry March.

* Physical Chemistry, P.W. Atkins, Oxford University Press
* Principles of the Solid State H.V. Keer. Wiley Eastern

® Physical Chemistry by K.L. Kapoor

SUGGESTEDBOOKS
* O.P.Agrawal, Synthetic Organic Chemistry. Krishna Prakashan Media, _
* Arun Bahl & B 5 Bahl, Advanced Organic Chemistry, 2nd  Edition,S. Chand Publisher,
* Dhawan, 5.N. Pradeep’s Organic Chemistry (VollandIl), Pradeep Publications.
* Mehta & Mehta, Organic Chemistry, PHI Learning Private Limited.
= Organic Chemistry Vol.l & 11 by S.M, Mukherji. S.P Sing R.P.Kapoor.
» Chemical Kinetics, K.J. Laidler. Me Graw Hill
Rinetics and Mechanism, AA. Frost and R.G.Pearson, John Wiley and Sons
Physical Chemistry. G.W.Castellan, Narosa :
fn-n':“:-f:p'[i of Modern Catalysis and Kinetics. 1. Chorkendorff and J.W. Miemants verdriet
Solid State Physics.C. Kittel, John Wiley.
Solid State Physics by NeilW. Asheroft and N, DavidMermin . |
The Physics of Solar Cells (Properties of Semiconductor Materials) by lenny Nelson.

kﬁwmﬁ




KADI SARVA VISHWAVIDYALAYA
CO Course Outcome POsPSOs [ CL Knowledge | Class
Cognitive Level | Category | Session
COI | Explam e concept  of | POI.PSO] RU IS B
Stereochemistry
CQ2 Identify the three dimensional PO2,PRO, .i_f, Ap.An | P o
arrangement of atoms in molecules Ps02
And the effect of this behavior on
chemical properties, [
O3 Discuss the synthesis and properties of | PO1 P02, RU C 15
Benzene and its derivatives and their PSOY]
Significance in the industry. |
CO4 Describe the advance concepts of POILPO2, R.U.An CP 10
bonding in solids and their electronic PSSO
Strociure.,
COs Identify  types of defects  and P02 PSOIT R.U.An {C 05
conductivity in solids,
Ci Discuss Chemical Kinetics and the PO1PO2,PO3, U.Ap | C.P 15
theories related 1o it PS03
Total Hours of Instructions 6l
Mapping of Cos with Pos and PSOs
CcO B [ PRO
FO1 | PO2 | PO3 | PO4 | POS PO6 | PO7 | POR | POD ]‘:plﬂ PSO1 | PSO2
Co1 |3 3
CO2 3 3 A
ey ¥ 3 ) 1 ) 3
Co4 (3 |3 | 3
CO5 TSk | 2
] T = z PTG -
3:High,2:Medium,1:Low (W
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Chemistry Semester V Ma jor Course
CHM306-3C CHEM ISTRY PRAE‘TICﬁLE -V

Course Outcomes :
COT:Perform synthesis of coordination a
metals, demonstrating an understanding of reaction stoichiometry and ligand behavior,

dyes, and bioactive substances. caleulating retention factors (Rf values) accurately.
CO3:Execute gravimetric analysis techniques to determine metallic and non.
CO4: Apply Thin Layer Chromatography (TLC) and ion-exchange chrom
compounds in pharmaceutical and biological samples.

CO3S: Utilize Crystallization and Chromatography techniques for parification and isolation of individual
components from mixtures,

COa; a:!mar}-ze and solve practical chemistry problems through hands- on experimentation and
numerical exercises, fostering critical thinkin 2 and data interpretation skills.

metallic components,
atography to identify

ALy e Max Marks I
- (HIFEE ] ; : : Tota
= Fror W Weels
CHM306-3C | Chemistry Practicalsey|  ? § A - O il
J =l
Emltenr_.u:
Practicals:

Practical Hrs60 (Weightage50%)
A. Inorganic Preparations.(Minimums)

L. PreparationofacetylacetanatocomplexesofCy 2Fe>

2. Synthesis of ammine complexes of Ni (T1) and its lig and ex change reactions (e.g bidentate
ligands like acetylacetone, DMG, glycine) by substitution method.

3. Synthesis of copper (11) tetraamine sulfate.

4. Preparation of chromium (111} chloride complex,

3. Synthesis of Ni{COwu

6. Preparation of Cuprous Chloride,

7. Preparation of Hexathiourea Plumbous Nitrate,

8. Preparation of Tris-Thiourea Copper Sulphatedi-hyvdrate

9. Preparation of Hexamine Cobalt Chlaride,

10, Preparation of Prussianblue.

| 1. Preparation of Sodium Perborate.,

B. Paper Chromatography.(Any-2) -

1. Separation of Inorganic Radicals by using Paper Chromatography

C.Gravimetric Analyvsis: {(Any2)

1. Determination of aluminium as aluminum oxide

L. Determination of sulphate ions as barium sulphate.

3. Determination of copper and nickel involving pravimetric methods. _

4. Detcrmination of copper and barium involving volumetric and gravimetric m

cthois,
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il

List of Practicals PracticalHrs60{ WeightageS0%)

D, Analytical Chemistry Practicals (Minim wim 1)

| To determine Aspirin from the ziven unknown drug using TLC.

2. To determine Paracetamol from the given unknown drug using TLC,

3. To determine Amino acid from the given unknown mixiure sample using TLC or
paper chromatography,

4, Selmral:immn:IPuriﬁ::utiu::mfarganicmixiumhyextmcﬂﬂnta:hniqueusin geolumn
chromatography. (at least 2 practical)

3. Separation of constituents of a mixture of Red and Blue inks (OR any dve mixture) by
Paper Chromatography.

6. Astudy of food colors by Paper Chromatography (Calculate Ryvalue).

7. To separate the plant pigments by using column chromatography.

8. Secparation and Purification of binary organic mixture by Column chromatograph

9. Separation of a mixture of polassium permanganate and potassium dichromate by
Column Chromatography.

10.  Separate and estimate the amount of nickel and zine from the given mixture using ion-
excahnge chromatography.

1. Separation and purification of organic compounds by erystallization technigue, Calculate

the Ryvalue,

12 Conceptual numerical problems / exercises (Compulsory-Minimupm3)
13. Demonstration of 2-Deeparation of binary mixture using TLC technigue.

“CCE: Continuous and Comprehensive Evaluation: It consists of Assignments / Seminars / Presentations
{ Quizzes MSurprise Tests,

*SEE: Semester End Evaluation
REFERENCEBOOKS

=  Mendham.J ..h-J.Vngel’sQuantitatiwChcminu]AnaE:.rsixﬁ'hI::d.. Pearson, 2009,

*  Vogel's qualitative inorganic analysis, T"edition, textbook of practical chemistry.
AdvancedPracticalChemistrvbyJa gdambasmgh, R, K.P.Singh,JayaSingh, LDS Yadav,
LR. Siddiqui, Jaya Shrivastava

*  Vogel's Textbook of Quantitative Chemical Analysis byA 1. Vagel,
*  Practical Pharmaceutical Chemistry byA.H.Beckettand 1B, Stenlake.,
e Quantitative Analysis of Drugs byD.C Garrett.

SUGGESTED BOOKS
» Mamr & Rocken Practical Inorganic Chemistry. John Wiley & Sans 1972,
Advanced Inorganic Analysis by Agrawal Keemtilal, Pragati Additions
Practical Physical Chemistry by B, Vishwanathan and .S Ragyvan
Advanced Physical Chemistry Experiments by Gurtu-Gurtu Pragati Additions
Textbook of Organic Chemistry by Parashar and Ahluvalia
Comprehensive Practical Organic Chemistry by K Ahluwalia and Renn Asgarwal
Cuantitative Analysis of Drugs in Pharmaceutical Formulations by P.ID. Sethi.
Pharmaceutical Analysis - [, Instrumental Methods by P.C, Kamboj, Vallabh Publication.

L
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o0 | CourseOutcome POsPSOs | Cognitive | Knowledge | Class
Level Category Session
O Perform  synthesis  of conrdimation  and | PO, PO,
| arganometallic complexes of transitionmetals, FEOL P02 AR p )
demonstrating  an  understanding  of reaction it i e
stoichiometry and ligand behavior,
0z Apply chromatographic techniques to separate and PO POZ,
identify inorganic jons, organic molecules, dyes, and | PO4,PSO2 Ak c.p I8
Binactive substances, caleulating retention factors 5. !
(R values) accurately,
Co3 Execute  gravimetric  analysis techniques 1o | POJ,POZ,
determine metallic and non-metallic components. | PSO2 Ap P 20
CO4 | Apply Thin Layer Chromatographsl TLCY and o FOI, PO4,
exchange chromatography to identify compounds in | POS,PS02 ApAn C,P 18
| Pharmaceutical and biological samples.
COs Utilize  Crystallization ang Chromatography PO1, PO2,
techniques  for  purificstion  and iselation  of | POG,PSO2 Ap.An cp 20
Individual components from mixtures.
COMG Analyze and solve practical chemistry problems FO2, P03,
throagh hands-on experimentation and numerical POG,PSOI1, E.An P 93
excrcises, fostering critical thinking and dala PEO2 i
interpretation skills.
Total Hours of Instructions
120
Mapping of Cos with Pos and PSOs
CO PO PSO |
PO1 | PO2 | PO3 | PO4 [POS [PO6 | PO7 | POS | PO9 | POID PSO1 | PSO2 |
CO1 |3 3 1 3
CO2 |3 3 3 3
CO3 | 3 3 I 3
CO4 | 3 3 E S
CO5 | 3 3 3 2 3
| CO6 a 1 s .

el

3:High,2:Medium,1:Low

o]
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Mathematics Semester V — Major Course

MTM310-3C Real Analvsis

Course Outcomes:

= COI: Explain the field and order structure of real numbers and distinguish between bounded and unbounded
seis,

* CO2: Interpret the concepts of supremum. infimum, and completeness properties including Archimedean and
Dredekind completeness.

* CO3: Apply convergence theorems and analyze properties of bounded, monetonic, and Cauchy sequences.

* CO4: Apply standard convergence tests to evaluate infinite series and determine absolute convergence and

radius of convergence,
»  COS: Analyze topological notions like open/closed sets, closure, interior, exterior, and boundary in metric

SPACES,

* CO6: Examine the properties of convergence and completeness in metric spaces including dense sets and

complete metric spaces.

TEACHING AND EVALUATION SCHEME:

Teaching I_ Examination Scheme
Total
| Course Code Course Title Scheme Max Marks Marks
Per Week CCE SEE
MIM310-3C | Real Analysis 4 4 | 2.5 50 50 {HH
I — e —
Unit 1 Boundedness and Completeness of a Set Teaching Hours: 15
t. Relation, Function, Field structure, Order structure, Bounded and Unbounded sets, Supremum &

Infimum, Completeness & Order Completeness in R, Archimedean property of real numbers, Dedekind

torm of completeness property, Absolute value of a real number.

Linit 2 Bequences

Thearems on bounded sequence, Sandwich theorem, Cauchy’s first theorem on limits, Cauchy's

Second theorem on limits, Monotonic sequence, Su bzequence.

Teaching Hours: 15 |
equences, Bounded sequence, Limit point of sequence, Convergence of sequence, Cauchy sequence,

Unit 3 Series Teaching Hours: 15

Series, Positive term series, Geometric series, Convergence of a series, Addition and multiplication of series.
Comparison test, Limit comparison test, Cauchy's root test, I’ Alembert’s ratio test, Alternating

El'im Absolute convergence, Power series, Radius of convergence.

--'_'_"'"'Fﬁ_
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Unit 4 Metric Space : i Teaching Hours: 15
Definition of Metric space. Open and closed spheres, Neighborhood of a point, Open set, Limit point of a set,
Closed set, Subspaces, Closure of a set and its properties. Interior of a set and its properties, Exterior of a set

and its properties Frontier and Boundary of a set and its properties, Dense set, Convergence and completeness,

Complete Metric space.

SOCE: Continspys pnd Comprehensive Evalustion: [t cansisis of Astignments /Semingrs’ Presemations MulzresBumprise Tests.
*SEE: Semester End Evaluation

Reference Bools:

1. “Mathematical Analysis”, 5.C. Malik, Savita Arora, New A ge International (P) Limited, Publishers, Sth
Edition,

2. “Principles of Mathematical Analysis”, Tom M. Apostol, 2nd Edition

3. “Principles of Mathematical Analysis”, Walter Rudin, McGraw Hill (International Stedent Edition), 3rd
Edition,

4. “A First Course in Mathematical Analvsis™, D, Somasundaram & B, Choudhary, Narosa Publishing House

2. “Fundamentals of Mathematical Analysis”, G. Das & §. Pattnayvak Tata Mcgraw Hill Pub. Co

6. “Fundamental of Resal Analysis™, 8. L. Gupta & Nisha Rani, Vikas Pub, House Pwt, Ltd. New Delhi.

7. “Real Analysis”, N, P. Bali, Golden Maths series, Laxmi Publications (P) Limited.
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Cogniti
co Course outcome POs / PSOs 'E: :Im li':::;::;%' ;L'i‘f:;l '
| Explain the field and order structure of |
|
COl | real numbers and  distinguish  between PO, PO2. PSSO E. U = 10
bounded and unbounded sets.
Interpret the concepts of supremum, infimunm, . A
CO2 | and  completeness  properties including POL, POZ, PSOI R.U C 5
Archimedean and Dedekind completeness.
Apply convergence theorems and  analyze
CO03 | properties of bounded, monetonic, and Cauchy | FO! {Eﬂz- FO4, Ap. An C.P 15
sequences. 2o
Appdy - standard  convergence  tests ; wmd POI, FO2, PO4,
{04 | determine absolute convergence and radius of P06, PSOI, Ap, E P 15
CONNVETEence, FS02
Analyze open sets, closed sers, clogure, <
inferior, exterior, and boundary in metric POL, PO2, POM,
L i PSOI, PSO2 an Eak 5
S.FIB:C\CH.
Examine the propertics of convergence and
CO6 | completeness in metric spaces including dense rOlL, 2@21 P301, An C.P 7
| F
sets and complete metric spaces i o
- J! Total hours of instruction | 60
Mapping of COs with POs & PSOs
CO ] PO ' Ps0O
I ] 4 5 6 7 8 9 10 I 2
Cco1 % 3 0 1] {1 {1 ] ] 0| 0 3 {
coz 3 3 1] 0 ] ] ] i a 1] 3 [
- CO3 3 3 {1 3 ] i 1] 0 ] 0 3 ]
C4 3 3 i 3_ i 2 0 a ] 0 3 3
COS5 3 3 0 3 1] ] ] ] 0 ] 1 3
CO6 3 3 1] 1] i ] 0 1] 0 1] i 3

3:High, 2:Medium, 1:Low

a2
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Mathematics Semester V - Major Course

MTM311-3C Integral Transforms

Course Outcomes:

* CO1: Define and prove Laplace transform properties

* CO2: Define and Caleulate the inverse Laplace transfori of rational functions.

= CO3: Solve differential equations via Laplace methods,

* CO4: Define and use Fourier series to represent periodic functions given the interval [-n,n] by correctly
computing all nonzero Fourier coefficients functions with coefficient EITOTs = 3%

® COS5: Apply Fourier sine, cosine, and complex transforms and the Convolution Theorem.

* COD6: Apply the inversion theorems for Fourier transforms given frequency domain expressions by
recovering the eriginal time domain functions with point wise accuracy of at least 90% on 3 preseribed test

set,

TEACHING AND EVALUATION SCHEME:

Teaching | Examination Scheme
;| Total
Conrse Code Course Tie | Scheme Max Marks Ao
' Theory | Credits| g9,
Per Week CCE SEE
Innepral ) g
MINGLE-3C Transforms 4 4 2.5 30 30 Iaa
Unit 1 La[.l.l.m:c Transform \ i Teaching Hours: 15

Definition and propertics of Laplace transform, Rules of shifting, scale property, examples based on
prnpcrt:u. Laplace wransforms of derivatives and integrals.

Uit 2 Inverse Laplace Transform Teaching Hours: 15
MNull Tunction, Propertics ol inverse Laplace transform. Inverse Laplace transforms of derivatives and

rint:gl'a!m Convolution theorem, Complex inversion formula.

[Unit 3 Fourier Serics Teaching Hours: 15
Dirichlet's conditions, Advantages of Fourier series, Useful integrals, Determination of Fourier constants

(Euler’s formulas), Functions defined in two or more sub-ranges, , Lw:n functions, Perceval’s formula,

Unit 4 Fourier Transform Teaching Hours: 15
Definition and properties of Fourier sine, cosine and complex transforms, Convolution theorem. Inversion

theorems, Fourier transform of derivatives

= — =
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SOCE: Continuous and Comprehensive Evaluation: It conslsis of Assipgninents Seminors’ Preseimatlons {QuEreSumprise Tesis

*SEE: Semester End Evaluation

Reference Bools:

| “Integral Transforms and Their Applications™. Brian Davies 3 edition Springer Publication.

[

“Integral Transforms for Engineers™ Larry C Andrews, Bhimsen K. Shivamoggi. published by SPIER —

The International Society for Optical Engincering.

3. "Applied Integral Transforms” M. Ya. Antimirov, A. A. Kolyshkin, Remi Vaillancourt. Published
by American Mathematical Society.

4. “Advanced Engineering Mathematics”, H. K. Dass, 5. Chand & Company Pvt, Ltd.

3. “Integral Transforms" A. R. Vasishtha, R, K. Gupta, Krishna Prakashan.

|
| Co I Course outcome POs / PSOs C':E:;:i“ KE'::::::;%E . si::li?::
it Define .am.l Prove Laplace Transform | POI, PO2, PO3, . =" "
| Properties P50 : : :
_. Define and Caleulate the inverse Laplace | PO, POZ, PO3, .
Ll transform of rational functicns FDE%ESEGJ* RUE Lk 3
Solve Differential Equations via Laplace | PO, POZ, PO3, 1 R
CO3 | \ethods 1 mlﬁbggﬁzm. U, Ap, E C,P 7
 Define and use Fourier series 1o represent
| periodic functions given the interval [-n.x] | POIL, PO2, PO3, RUE
CH by correctly computing all nonzero Fourier !: PO4, E;gg,:ﬂﬂh ~a"'.r;n : B s B
eoefficients with coefficient errors < 5%
I Apply Fourier sine. cosine, and complex | PO, PO2, PO3,
transforms and the Convalution Theorem. £, ;%IPEW i Rl Gk #
Apply the inversion theorems for Founer
| transforms given  frequency  domain
| expressions by recovering the original | POI, PO2, PO3,
=L time domain functions with point wise FO I;ggji—*ﬂﬂl: R, U, Ap P {
decuracy of at least 90% on a prescribed . =
l fest set,
4 | £ Total hours of instruction | &0
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3:High, 2:Medium, 1:Low
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Mathematics Semester V — Major Course

MTM312-3C Applications of Real Analvsis and Integral Transforms

Course Qutcomes:

COL:Adentify and classify the convergence behavior of real sequences using limit concepts and related
theorems when given theoretical examples.

COX:Apply comparison tests, Cauchy’s root test, and [ Alembert’s ratio test for evalualing the convergence
of series.

CO3:Analyze aliernating series and determine the radius of convergence of power series using appropriate
tests,

CO4:Interpret the concepts of metric spaces and limit points of sets through geometric and analvtical
examples.

CO5:50lve ordinary and partial differential equations using Laplace transforms in real-world contexts such as
clectrical circuits and mechanics,

CO6:Construet Fourier series and Fourier sine/complex transforms for piecewise continuous functions over

specified intervals,

TEACHING AND EVALUATION SCHEME:

——

| Teaching Examination Scheme | |
Scheme : Max Marks Total
g2 L Practical | CVedits| g Marks
Per Week CCE SEE |

Course Code

. . IReal Analysis and
MTM312-3C rmgf“, i 4 5 51l a0 |’ 100

o |  Transforms

|
| Applications of
|

Unit 1 A|||J!'::alj'1:*rm of Real Analysis Teaching Hours: 60

Examples on finding limit point of a sequence.
Examples to determine given sequence is convergent or divergent.

Examples on Sandwich thearem,
Examples on Cauchy's first thesrem an limits.

Examples on Cauchy’s Secand theorem on limits.
Examples on Comparison test.

Examples on Limit comparison test,

Examples on Cauchy's root test.

Examples on D" Alembert’s ratio test.

ILII Examples on altemating series and Radius of convergence.
I1. Examples on Metric space and limit point of a sct.

e
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Unit 2 Applications of Integral Transforms Teaching Hours: 60

1. Application of Laplace transform to solve Ordinary differential equations with constant coefficients.

I

Application of Laplace transform to solve Ordinary differential equations with variable coefTicients
Application of Laplace transform to solve Partial differential equations.

Application of Laplace transform to Electrical circuits.

T

Application of Laplace transform to Mechanics,
Application of Laplace transform to Integral equations.

Examples based on finding Fourier serics cormesponding to given function.

i B

Examples based on Fourier complex transforms.

el

Examples based on Fourier sine transforms.

*CCE: Continuous and Comprehensive Evaluntion: 1t consists off Assignments /Seminars! Presemations /Quizzes/Surprise Tests,

*SEE: Semaester End Evaluation

Reference Books:
I. “Mathematical Analysis”, 5.C. Malik, Savita Arora, New Apge International {P) Limited. Publishers, 5th
Edition.
2. “Principles of Mathematical Analysis”, Tom M. Apostol, 2nd Edition
4. “Principles of Mathematical Analysis”, Walter Rudin, McGraw Hill {Tnternational Student Edition), 3rd
Edition.

4. “A First Course in Mathematical Analysis™, D. Somasundaram & B. Choudhary, Narosa Publishing House

3. “Fundamentals of Mathematical Analysis”, G. Das & 5. Pattnayak Tata Mcgraw Hill Pub. Co

6. "Fundamental of Real Analysis™, 5.L. Gupta & Nisha Rani, Vikas Pub. House Pvt. Ltd, New Delhi,

1. “Integral Transforms and Their Applications”, Brian Davies 3" edition Springer Puhlication,

K. “Integral Transforms for Engineers” Larry C Andrews, Bhimsen K. Shivamoggi. published by SPIER -

The International Seciety for Optical Engineering.

9. “Applied Integral Transforms”™ M. Ya. Antimirov, A. A, Kolyshkin, Remi Vaillancourt Published by
American Mathematical Socicty.

10. “Advanced Engineering Mathematics”, H. K. Dass, S, Chand & Company Pyt Ltd.

L. “Heal Analysis™, N.P. Bali, Golden Maths Series, Laxmi Publications (P) Limited.

1Z2. "lmegral  Transforms™, A, K.  Vasishtha, R K. Gupta, Krishna Prakashan.
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Cognitive : Knowledge | Class
co Course nutcome POs / PSOs level Sty | sk
Identify and classify the convergence I |
behavior of real sequences using limit Ao
Ci L, U, An C 13
concepts and related theorems when PO, :
; : P50,
, given theoretical examples. -
Apply comparison tests, Cauchy's root
, ; POL, POZ, PO3,
o2 | test, and D'Alembert’s ratio test for PO4, PSOT, AP C.P 15
' evaluating the convergence of series. P02
i3 Analyze alternating series and determine
; POI, PO2, PO3,
C03 | the radius of convergence of power PO4, PSOI, St P i5
| series using appropriate tests, P50Z
Interpret the concepts of metric spaces
' ‘and  limit points of sets throush POI, POZ, POS, |
COd | g PSO1. PSO2 R,U C 15
geometric and analytical examples.
Solve ordinary and partial differential
cquations using Laplace transforms in | PO, FO2, PO3, |
Cos real-world contexts such as electrical P‘D-iﬁsﬂc'l:; PO, £y b Lk L
circuits and mechanics.
Construct  Fourier series and  Fourier
singfcomplex transforms for piecewise POL, PO2, PO3,
i continuous  functions  over  specified FL FC!?, ekt £ 7 iy
PEO2
intervals,
Total hours of instruction 120
Mapping of COs with POs & PSOs
E PO - PSO
I 4] 2 3 4 5 6 T 8 9 0| 1| 2
Co1 3 3 0 0 0 3 0 0 0 0 3 0
CO2 3 3 4 3 0 () 0 0 ] 0 3 3
03 3 3 3 3 0 0 0 0 0 il 3 3
| CO4 3 3 | 0 ] 0 3 0 0 i 0 3 3
CO35 3 3 3 3 0 3 3 0 1] 0 3 ()
CO6 3 3 3 3 0 0 3 o 0 0 3 3

3:High, 2:Medium, 1:Low

R tat
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Physics Semester V - Major Course

Mathematica assica

COURSEQUTCOMES:

= COI: Apply techniques of single, double, and triple integrals to solve problems involving area,
volume, and surface integrals, including transformation of variables using Jacobians.

* CO2: Solve first and second order ordinary differential equations using standard analytical methods
and interpret the physical significance of the solutions.

= CO3:Analyze mechanical systems using generalized coordinates and derive equations of motion
using Lagrange's formulation for systems with constraints.

* CO4: Utilize principles of symmetry and conservation laws in classical mechanics to simplify and
solve complex physical systems.

* CO35: Understand and apply the variational principles, particularly Hamilton's principle, to derive
equations of motion and compare Lagrangian and Newtonian approaches.

* CO6: Develop and solve Hamiltonian formulations for classical systems, and demonstrate
proficiency in applying both Lagrangian and Hamiltonian mechanics to practical and theoretical
problems.

TEACHING AND EVALUATION SCHEME:

‘Teaching ExaminationScheme
Course Code Comrpe Thie || SoRiie | Credits MaxMarks Total
Theory Hrs. CCE i Marks
PerWeek :
Mathematical
Physics and
PHM307-3C Elkeataal 4 4 .5 50 50 100
Mechanics
Unit 1: Mathematical Physics: Multiple Integrals Teaching Hours: 15 (Welghtage 25%)

Double and Triple Integrals, Applications of Integration; single and multiple integrals, change of variables
in integrals, Jacobian's, Surface Integrals, Ilustrative Problems,

| Unit 2: atical Physics: Ordinary Differential Equations
Teaching Hours: 15 (Weightage 25953

Separable equations, Linear First Order Equations, Other Methods for First order equations, Second order
linear equations, second order linear equations with constant cocfficients other second order equations,

Hlustrative Examples.

Unit-3 Cla anics - La Formulati Teaching Hours: 15 (Welghtage 25%)

Constraints, Generalized Coordinates, D'Alembert's Principle, Lagrange's Equations, A general expresgion
for Kinetic energy, Double Pendulum, Symmetries and The Laws of Conservation, Cyclic or Ignorable
Coordinates, Lagrangian Formulation: Atwood's Machine, A Bead Shding along a uniformly rotating wire,
Spherical Pendulum, Velocity dependent potential of electromagnetic field, Rayleigh's Dissipation
Function, Illugtrative Examples.

)
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_Unit-d --l::.l.l;ls-ll::ﬂl [ﬁuﬁaﬁiu -'i-'-ari-étl nal
Hours: 15 (Weightage 25%)

's and Hamilton's EquationsTeaching

Configuration space, Some techniques of calculus of variation, Applications of the Variational principle,
Hamilton's principle. Equivalence of Lagrange's and Newton's equations, Advantages of the Lagrangian
formulation-Electromechanical analogies, Lagrange’s undetermined multipliers, Application of the
Lagrangian method of undetermined multipliers, Hamilton's equations of motion, Some applications of the
Hamiltonian formulation, lllustrative Examples.

*CCE: Continoous and Comprehensive Evaluation: It consists of Assignments /Seminars’ Presentations Muizzes/Surprise Tests,

*SEE: Semester End Evaluation
Referen

1) Mathematical Methods in Physical Sciences by M. L. Boas, John Wiley & Sons
2) Mathematical Physics byP. K. Chattopadhyay, New Age International Publishers
3) Mathematical Physics by B.D.Gupta
4) Introduction to Classical Mechanics, R G Takwale& P S Puranik, Mc Graw Hill
5} Classical Mechanics, by Goldstein. Narosa Publishing House, New Delhi

6} Classical Mechanics by N.C.Rana and P.8 Joag, Tata McGraw Hill

Mapped = i Class
CO | Course Qutcomes (COs) FD&!’];‘PSIJS Cognitive | Knowledge | o %
level | Category ?
Apply techniques of single, double, and triple POL. PO3
integrals to solve problems involving area, 3 .
et volume, and surface integrals, including PE;,ES’;?? U, Ap P L
transformation of variables using Jacobians.
Solve first and second order ordinary differential P01, PO2,
CO2 | equations using standard analytical methods and P03, POG Ap, C C 9
interpret the physical significance of the solutions. PS01
Analyze mechanical systems using generalized POL PO2
co3 iﬂﬁfdinatcs ?mi du?'ive ﬂ?nuatinm of motion using P G?: POG U An p 10
agrange's formulation for systems with ; ;
constramts, P501, PSO2
Utilize principles of symmetry and conservation POI, PO3,
CO4 | laws in classical mechanies to simplify and solve P04, PO& An, E C 12
complex physical systerns. PS01, PSO2
Understand and apply the variational principles, POL. PO3
cos | Particularly Hamilton's principle, to derive P':.'}E‘r ! u.c C 8
equations of motion and compare Lagrangian and PSOL. PRO2 ”
Newtonian approaches. ;
Develop and solve Hamiltonian formulations for POL. PO3
COE classical systems, and demonstrate proficiency in PO 5* PD‘.-" & p 10
Ep]:rlying both Lagrangian and Hamiltonian PSO1 : PSO2 P
mechanies o practical and theoretical problems. -
Total hour of Instruction 6l




Mapping of Cos with Pos & P50s

COs

POs

COl

Co2

co3

C04

CO5

bad | Lid | Lad | Lk | L | Ry

06

R | R | R |l | Rl | Lad | ek

LT EPET POR AP RPER T §

3 2

Lok | Lad | Lok | ek | Led | L |

Rad || Lad | Cad | Led

3:High,2:Medium,1:Low
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Physics Semester V - Major Course

PHM308-3C Atomic, Molecular and Nuclear Physics

COURSE OUTCOMES:

» CO1: Explain the origin and features of atomic spectra, including Bohr's postulates and their application
to hydrogen-like atoms, and evaluate the limitations of the Bohr-Sommerfield model.
» CO2:Analyze rotational and vibrational spectra of diatomic molecules using rigid and non-rigid rotator
madels, and explain the isotope effect in molecular spectroscopy.

= 03: Describe nuclear properties such as nuclear size, composition, binding energy, and apply the semi-

empirical mass formula to calculate nuclear stability parameters.
« CO4: Interpret the principles of radicactivity, including laws of radicactive decay and displacement
laws, and apply them to real-world examples such as radicactive dating.

» CO5: Understand nuclear reactions including fission and fusion, and describe the working principles of

particle accelerators like Van de Graaff and cyclotron.
» CO6: Explain alpha and beta decay mechanisms, apply the Gamow theory to alpha decay, and
understand the Pauli’s neutrino hypothesis and Fermi's theory in the context of beta decay.

TEACHING AND EYALUATION SCHEME:

Teaching Examination Scheme _
Course Code Course Title Ak Credits Max Marks m

Thency SRR S ery SEE

PerWeek ;

Atomic,
PHM308-3C | Molecular and 4 4 2.5 50 50 100
Nuclear Physics
Unit 1: Atomic Spectra: Hydrogen Atom Teaching Hours: 15 (Weightage 25%)

Atomic Spectra, Bohr's Postulates, Explanation of Spectra of Hydrogen Like Atoms, Un-quantized states
and eontinuous spectra, Absorption Spectra, Comparison of H and He+ Spectra, Wilson-Sommerfield
Quantization mles, De Broglie's interpretation of Bohr's Quantization law, Bohr's Comrespondence
Principle, Sommerficld’s extension of Bohr's Model, Shortcomings of the Bohr-Sommerfield theory,
Nustrative Examples.

Unit 2: Molecular Spectra — Rotational and Vibrational Specira Teaching
Hours: 15 (Welghtage 25%a)

Types of Molecular Spectra, Rotational Spectra: Salient Features, Molecular Requirement and
Experimental Arrangement, Rigid Rotator, Non - Rigid Rotator, Isotope Effect, Illustrative Examples.

..........

Introduction, Nuclear Size; alpha scattering and electron scattering, Theories of nuclear composition,
Binding Energy, Semi-Empirical Mass formula, Application of Semi-Empirical Mass formula, Quantum
mumbers for individual nocleons, Independence of Atomic and Muclear Properties, Quanium Properties of
Nuclear States, Derivation of Nuclear Magnetic Dipole Moment (p), Illustrative Examples.
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eaching Hours: 15 (Weightage 25%,)

Introduction, Law of madicactive integration, Displacement Laws of Soddy Russels amd Fajan,
Measurement of Decay constant, Radioactive Dating: The age of earth, Accelerator: Van de Graff,
Cyclotron, Definition of nuclear fission and fusion.

Classification of elementary particles, fundamental interactions, and conservation laws,

Alpha Decay: Range of alpha particles, energy of alpha particles, Geiger Nuttal Law, Energy and Mass
number of alpha decay, alpha particle spectra, Gamow theory of alpha decay, Ilfustrative Examples.

Beta Decay: Introduction, Concept of Beta decay Spectrum, Pauli’s Neutring Hypothesis, Cowan and
Reines Experiment, Fermi theory of Beta decay, Violation of Parity conservation in Bets Decay,
Hlustrative Examples.

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars’ Presentations /huizzes/Surprise Tests,

*SEE: Semester End Evaluation

Reference Boolks
1} Atomic & Molecular-Spectra: Laser by Raj Kumar, KedarNath RamMath, Delhi
2) Elements of Spectroscopy-Atomic, Molecular and Laser Physics, Gupta, Kumar, Sharma, Pragati

Prakashan

3) Concept of Modern Physics by A.Beiser. McGraw-Hill
4) Molecular Spectra Vol 1 by Herzberg, Gerhard, D.Van Nostrand Company Ing.
5) Muclear Physics by D. C. Tayal, Himalaya Publisher
6) Introduction to Nuclear Physics by H.Enge, Addison Wesley
/) Nuclear Physics by Irvin Kaplan, Narosa
8) MNuclear Physics: An Introduction by 5 B Patel, New Age International Pyt Ltd

CL KC
Mapped : Class
CO | Course Outcomes (COs) Cognitiv | Knowledge
FOs/PSOs 7 Category Session
Explain the origin and features of atomic spectra, POL. PO2
coy | including Bohr's postulates and their application to P'DE’ POG U E C 10
hydrogen like atoms, and evaluate the limitations F‘-:":ﬂ] ;
of the Bohr Sommerfield model.
Analyze rotational and vibrational spectra of POL POA
co2 diatomic molecules using rigid and nonrigid PD 6 ! Ao U P 12
rotator models, and explain the isotope effect in PSO1 '
molecular spectroscopy.
Describe nuclear properties such as nuclear size, POL. PO3
co3 | composition, binding energy, and apply the PE]EE ’ U A . g
" | semiempirical mass formula to calculate nuclear PSO1L. PSO2 iz
stability parameters. ;
Interpret the principles of radioactivity, including POL. PO3
CO4 lawe of radicactive decay and displocoment laws, P‘;:lﬁ d U. A P g
and apply them to real world examples such as PSOI, PSO2 A2
radioactive dating, Ly
Understand nuclear reactions including fission and POL. PO2
Cos ﬁqst?n. and describe the working principles of PGJ’ PO ﬁ’ U o 10
particle accelerators like Van de Graaff and P‘SCII’ PSO2
- cyclotron. :
Explain alpha and beta decay mechanisms, apply FOL. PO3
CO6 the G-a]'tllnw ﬂwm-_'.r to alpha decay, and uqders:tnnd I-":'_'I& X L A o 1
the Pauli’s neutrino hypothesis and Fermi's theory PSO1. PSO2 e
in the context of beta decay. :
Total hour of Instruction &0
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Mapping of Cos with Pos & PSOs

POs PS0s
£ 1 2| 3 4l S0 6 | T 8 L] 1] e
CO1 3 2 3 3 3
coz| 3 3 3 3
Cco3f 3 3 3 3| 3
Co4| 3 3 3 3] 3
035 3 2 3 3 3 3
co6| 3 3 3 BB

3:High,2:Medium,1:Low
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Physics Semester V - Major Course
gi tical -

COURSEOUTCOMES:

= CO1: Determine physical consiants such as gravitational acccleration and thermal conductivity
through experimental techniques including Kater's pendulum and rubber tube apparatus.

* CO2: Analyze thermoelectric properties using thermocouple setups and investigate thermal
response characteristics under varied conditions.

* CO3: Examinc optical properties by studying absorption spectra of gases and lquids and apply
wave optics principles to determine curvature using Newton's rings.

* CO4: Measure and compute fundamental atomic and nuclear propertics using instraments like G.M.
Counter and Thomson's e/m method.

* COS5: Investigate characteristics of electronic components and circuits (e.g., Colpitt’s oscillator) and
analyze signal response using CRO or wave meter.

* CO6: Determine the refractive index of a material using total internal reflection and analyze the
resolving power of a diffraction grating to understand optical resolution and interference
phenomena,

TEACHING AND EVALUATION SCHEME:

Teaching Examination Scheme :
Cuourse Code Course Title Scheme Credits Max Marks Total
Practical Hrs. = Marks
PerWeek CCE SEE
Physics Practical
PHM309-3C | © 8 SepTIE 3 4 - 0 = g

[ Unit-T (Welghtage :50%)

[} Acceleration due to gravity (g) using Kater's pendulum (with movable knife edges)
2} Acceleration due to gravity (g) using Kater's pendulum (with fixed knife edges)

3) Determination of Thermal conductivity 'K" of a rubber tube.

4) Study of thermocouple

3} To study absorption spectra of Todine gas molecule

&) MNewton's Ring (determination of i)

T} To study absorption spectra of liquid (KMnOy)

Unit=II (Weiphtape 50553

1) Comparison of capacity (C/Cs) using method of mixture

2) Calibration of magnetic field

3) Determination of M and H using Deflection and Vibrational Magnetometer

4) e/m Thomson method

3) G.M. Counter (Plateau Characteristics)

6) Refractive index ‘u “by total internal Reflection method using Gauss eye piece
7) Resolving power of grating

%) A study of transistorized Colpits’s oscillator using CRO/Wave meter

*CCE: Continuous and Comprehensive Evaluation: 1t consists of Assignments /Seminara’ Presentations /Quizzes/Surprise Tests.
*SEE: Semester End Evaluation_




Note:
1)
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New Experiments can be introduced AND / OR. replaced as per need by the permission of the Head /

Principal of the institute.

7) Handz-on / Project Model etc. will carried out additionally for the enhancement of related skills
' cL KC =
Mapped Class
CO | Course Qutcomes (COs) Cognitive | Knowledge :
POWPEOn level Category il e
Determine physical constants such as
gravitational acceleration and thermal
C01 | conductivity through experimental PGI':SEI?I’ i Ap, An P 20
technigues including Kater’s pendulum and
rubber tube apparatus.
Analyze thermoelectric properties using 20
co? thermocouple setups and investigate POIL, PO2, POG o P
thermal response characteristics under PSOI1, PSO2
varied conditions.
Examine optical properties by studying 20
CO3 absorption spectra of gases and liquids and PO1, PO3, POG Ao ke P
apply wave optics principles to determine PFS801, PSO2 P
curvature using Newton's rings.
Measure and compute fundamental atomic 20
CO4 and nuclear properties using instruments POL, PO3, POT A p
like G.M. Counter and Thomson's e/m PSO1, PSO2 P
method.
Investigate characteristics of electronic 20
and circuits (e.g., Colpitt’s PO1, FOG, POT
CO5 | scillator) and analyze signal response PSOI, PSO2 A F
using CRO or wave meter.
Determine the refractive index of a material 20
using total internal reflection and analyze
C06 | the resolving power of a diffraction grating PEE' hﬁé&m Ap, An P
to understand optical resolution and :
interference phenomena.
Total hour of Instruction | 120
Mapping of Cos with Pos & PSOs
POs P50s
COs 1 ] J 4 3 4] T [ ? 10 1 2
Co1| 3 3 3 3
coz| 3 3 3 3 3
o] 3] 3] 3 3 ’ 3| 3
Co4| 3 3 3 3
Cos| 13 3 1 3 3
Co6) 1 3 3 3] 3

J:High,2:Medium,1:Low




Microbiology Semester V Minor Course

MBE301-3C - Water Microbiology

COURSE OUTCOMES:

= CO1: Understand the fundamentals of aquatic environment and water as a microbial habitat including extreme

aquatic habitats and their unique microbiology.

CO2: Discuss the environmental impact of water pollution on aquatic ccosystems.
CO3: Describe the sources of water, its contaminants and illustrate treatment methods for drinking  water,

CO4; NMustrate microbial indicators of water quality and evaiuate biological methods of water analysis.

KADI SARVA VISHWAVIDYALAYA

® CO5: Evaluale and assess water quality using microbiological and biological indicators.
= CO6: Determine water quality by chemical methods.

TEACHING AND EVALUATION SCHEME:

Course Code Course Title Credit Teaching Scheme (Hrs. Per Week)
Theory ] Practical
MBE301-3C |Water Microbiology 4 2 | 4
Examination Scheme 3
Theory Practical Total Marks
Max Marks Max Marks

Hee Ol oce SEE Hrs.| ocp SEE

2 25 25 2.5 15 25 1M

Productivity of aquatic ccosystem.
Deep Sea Hydrothermal Vents

Y ¥Y ¥vyv ¥

Unit 1: Aquatic environment and Microbiology of Drinking Water

Teaching Hours: 15 (Weightage 25%)

Aquatic Environment: Physical and Chemical conditions
Water as Microbial Habitat: Microorganisms in Marine and Fresh water environment

Dristribution of microorganisms in Aquatic environment

¥ Concept of Biomagnification and Eutrophication

Nuisance organisms in water: Slime forming bacteria, Iron &Sulfur bacteria and Algae,

Unit 2: Microbiology of Drinking Water

¥ Sowrces of water and its contamination.

# Drinking water standards.

Teaching Hours: 15 (Weightage 25%)
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a  Coliforms as indicators
o Methods of differentiation: IMViIC test and Elevated temperzture test.
¥ Microbial indicators other than coliforms
#  Microbial analysis of water
o Standard plate count, Test for coliforms (Presumptive, confirmed & completed test),
o MPN, Membrane filter tcchnique,
o [Defined subsirate test, Presence- Absence test

* Drinking weter treatments: Filtration, Sedimentation, Coagulation and Chlorination

Practicals Teaching Hours: 60 (Weightage 50%%)

I. To study various water sampling technigues and sample preservation

2. Test for Coliforms from drinking water.

3. Bacteriological analysis of water by Most Probable Number (MPN) technique.

4. Microbiological analysis of water by SPC. Or Total Viable count of Fresh water and Marine
water.

5. Determination of Total Solids (TS), Total Dissolved Solids (TDS) and Total Suspended
Solids (TSS) from water.
Estimation of Hardness from given water sample.
Estimation of NOz-N from the given water sample.

i

7

8 Estumation of Chloride from the given water sample.
0

Estimation of Phosphate from the given water sample.

*CCE: Continuous and Comprehensive Evaluation: Tt consists of Assignments /Seminars/ Presentations
/Quizzes/Surprise Tests.
*SEE: Eemester End Evaluation

Reference Books
I. Principles of Microbiology — Atlas, R.M. Wm, C, Brown Publishers, USA

2. Microbiology — Pelezar, ECS Chan, Krieg, Affiliated East-West Press, India

3. Environmental Biotechnology: Basic Concepts and Applications- Indu Shekhar Thakur. 1 K International
Publishing House Pvt. Ltd., India

4.  Wastewater Treatment — Arceivala, Tata McGraw-Hill Publishing Company Limited, India

3. Environmental Microbiology — Maier, Pepper, Gerba, Academic Press, USA.

6. Experimental Microbiology- Rakesh Patel. Aditya Publisher, India,

Swvggested Reference Books
. Microbial Ecology: Fundamentals and Applications — Atlas, R.M., Bartha, Benjamin/Cummings, USA.
2. Standard Methods for the Examination of Water and Wastewater — S, Clesceri, APHA American Public

Health Association, USA.
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Course Outcome POs/ PSOs | CL Knowledge | Class/
Cognitive | Category | Lab
level Session

CO1 | Understand the fundamentals of aquatic | POL, I'SO1 UR C g
environment and water as a microbial habitat

including extreme aguatic habitats and their

unique microbiology.

[CO2 | Discuss the environmental impm:'l_'n':-f water | PO1, POS, R c &
pollution on ayuatic ecosystems. P501

'CO3 | Describe  the  sowrces  of  water, its | POLPO3, [ U, Ap C.F 6
contaminants and iliustrate treatment methods | POT, PO9,

for drinking water. PSO1, PSO2

CO4 | Dascuss microbial indicators of water quality POI, PO6, U E MR 9
and biological methods of water analysis. PS5O0, PSO2

COS | Evaluate and assess water quality using | PO2,PO6, | EAn P 30
microbiological and biological indicators, PS02

CO6 | Determine  water  gquality by chemical [ PO6, PSO2 | Ap, An P 30
methods.

Total hour of Instruction 00

Mapping of COs with POs & PSOs
co PO PS0s

1 2 3 4 5 6 7 8 9 10 1 2
col 2 2
Cco2 2 1 2
CO3 2 1 1 1 2 3
CO4 2 3 2 3
COS 2 3 3
CiOs 3 3

3: High, 2: Medium, 1: Low
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Microbiology Semester V Minor Course

MBE302-3C - Advanced Agriculture Microbiology

COURSE OUTCO! =
* CO1: Understand the basic concepts of Plant tissue culture, laboratory facilities and scope of tissue culture.
* CO2: Describe the tissue culiure media, and role of plant hormones,
* CO3: Hiustrate the stages and techniques of micro propagation.
* CO4: Understand the concept of disease in plants, disease development and identify plant diseases.
* COS5: Develop the skills of preparing tissue eulture media, its sterilization and aseptic laboratory techniques,
evaluate role of plant hormones in micro propagation.
* CO6: Demonstrate the steps of micro propagation, sub culturing and acclimatization.
TEACHING AND EVALUATION SCHEME:

Course Code Course Title Credit Teaching Scheme (Hrs. Per Week)
Theory Practical
Advanced 4 2 4
MBE302-3C Agriculture
Microbiology ] il
= Examination Scheme
Theory Practical Total Marks
Max Marls Max Marks
Hrs. r‘ CCE SEE Hrs| cocg SEE
2 1 25 25 25 25 25 100

Unit 1: Basic concepts in Plant Tissue Culture
Overview of Plant tissue culture and History.
Tissue culture laboratory facilities: Equipment, apparatus and design,
Plant tissue culture media: types of media, media composition and significance of media components.
Concepts of totipotency of cells and morphogenesis,
Micro propagation and its stages.
Technigues of Micro propagation: Single cell culture, Callus culture, Protoplast culture, Cell
suspension culture, Organ Culture,
» Scope and importance of tissue culture in Crop improvement.
Unit 2: Plant hormones and Plant pathology Teaching Hours: 15 (Weightage 25%)
¥ Plant hormones:
* Auxin, Gibberlin, Cytokinins, Absyssic acid. Ethylene, Hormone signaling pathway.
¥ Plamt pathology
* Concept of diseasc in plants: biotic and abiotic causes of plant diseases, Host parasite interaction,
recognition concept and Infection,

Teaching Hours: 15 (Weightage 25%)

YY VY Y Y

¥
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burst; Phenolics, Phytoalexins, PR proteins, Elicitors. Altered plant metabolism as affected by
plant pathogens.

s Plant diseases: Groundnut rust, Citrus canker and Tomate leaf curl: Crusative agent, distribution,
symptoms, disease cycle and control.

1.
a2,

e e N el e

Practicals ’i‘::uh[ng Hours: 60 { Weightage 50%)

Study of laboratory equipment and tissue culture laboratory set up.

Preparation of complex nutrient medium (Murashige & Skoog's medium): Stocks and working
miedia preparation.

Sterilization technigues in plant tissue culture: Glass ware sierilization, Media sterilization.

To study steps of micropropagation: explant selection, sterilization, preparation and inoculation.

To study significance of growth hormones in culture medium.

Development of callos culture.

Sub culturing of initiated cultures.

Acclimatization of culfures,

Isolation of pathogen from citrus cancer/tomaro leaf curl! ground nut rst,

*CCE:

Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

fQuizzes/Surprise Tests.

*SEE: Semester End Evaluation

Reference Boolks:

L
2.

B e

Plant Biotechnology - B.D. Singh, Kalyani Publishers, India

Plant Propagation by Tissue Culture — Edwin F, George, Michael A. Hall, Geert-Tan De Klerk, Springer,
Germany

An Introduction to Plant Tissue Culture — M K. Razdan, Science Publishers, USA

Physiological Plant Pathology — Mehrotra RLS., Aggarwal A, McGraw Hill Education, India

Introduction to Principles of Plant Pathology — R.5. Singh, Medtec, India

Experiments in Microbiology, Plant Pathology, Tissue culture and Mushroom production technology, 3™
Edition- Ancja K.R. (2001). New Age International Publishers. India

Suggested Reference Books:

o e

Biotechnology — U. Satvanarayan, Books & Allied Ltd., India

Elements of Biotechnology — P.K. Gupta, Rastogi Publications, India
Biotechnology in Crop Improvement — H.8. Chawla, International Book Distributing Company, India
Microbiology — Pelczar M_J., Chan E.C.5., Krieg N.R., McGraw Hill Education, USA

Plant Pathology — George ™. Agrios, Academic Press (Elsevier), USA
Dizeaze and Insect Resiztance in Plants = DLP, Singh, Aarti Singh, Science Publizhers, LISA

=
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b Knowledge Cliay
Course Outcome POs/ PSOs |Cognitive Category Lab i
level Session
01 | Undersiand the basic concepts of Plant tissue | POL PSCL, | ULR CP 5 |
culture, laboratory facilities and scope of | PSO2
tissue culiure.
€02 | Describe the tissue culture media, and plant | PO1,PSOL | U,R C 5
hormones,
CO3 | Ilustrate the stugc; and t:chniqucii “of | POL,P03, T ULR, C.P 1]
micropropagation. PSOL, | Ap, An |
Pa02
04 | Understand the concept of disease in plants, | PO1, PO2, | U R, Ap C.P 10
disease development and identify plant PEO1
iliseases,
C05 | Develop the skills of preparing tissue culture | POL,POZ, | E.C P 75
media, its sterilization and ascptic laboratory | PO3, PO4,
techniques, evaluate role of plant hormones in | PO6, PO7
micropropagation. PSO2
CO6 | Demonsirate the steps of micropropagation, | POI, PO3, Ap, P 35
sub-culturing and acclimatizalion. PO, POG, An,C
PO7, PS0O2
Total hour of Instruction 90
Mapping of COs with POs & PSOs
Co PO PS0Os
1 2 3 4 5 [ 7 ] 9 {1 1 2
Coa 3 2 3
CO2 3 F A
CO3 3 3 & 3
cod |3 |2 1
L5 3 2 3 3 3 3 3
CO6 3 3 3 3 3 3

¥ High, 2; Mediam, 1: Lew

e
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Chemistry Semester V Minor Course
CHE303-3C CHEMISTRY IN DAILYLIFE- Dyes &Druos

Course Outcomes:

* COl: Discuss and classify significant organic dyes, pigments and dves intermediates.

» CO2: Identify basic theories of colour and their applications in industry.

* L3 Explain the important terminology and nomenclature of drugs,

*  CO% Qutline the synthesis & characterization of some important drugs used in daily life,
CO3: Perform synthesis and separation dyes using different chromatography techniques.

CO6: Hhustrate and perform estimation of different acids, drugs, chemical solvents and their
applications in industry.

e 8 SRR AT e
s e E:"'Lt-“"_‘_:'.w._._ ! Teaching Scheme .
CourseCode | Course Title : —————  Crelits
Week Per Week |
CHE33-3C Chemistry in Daily Life-Dyes & Drngsl 2 4 4
Examination Seheme
Theory Practical Total
Max Marks Miax Marks Marks
| Hm CCE | sep | He CCE SEE
2 25 J 25 2.5 25 25 100
El.li_'!tmll:
" Unit
= l. Basics of dves and its intermediates Teaching Hours: 15 {Weightage 25%)

Basic theories of colour: Bathochromic and hypsochromic effect—-Hyperchromic and

hypochromic effect, Witt's theory (Chromophore-auxochrome Theory), Armstrong’s

theory (Quinonoidtheory), Resonance theory, M.O. theory.

Definition and difference between dyes and pigments, Classification of dves based on

(i Chemical constitution (ii} Method of application to fibres, Classification of
Pigments,

Dyyes intermediates: Name and structure of benzene., naphthalene and anthraguinone
Intermediates useful in the dvestuff industry, syathesis of d-aming-2-methoxy
toluene, 2. 3 —diamino anthraquinone and p-cresidine,

Jore (Ao feBel
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2. Rasics of Drogs Teaching Hours: 15 (Weightage 25%)
Introduction: Drug, disease (definition), Historical evolution. Sources — Plant,
Animal  synthetic, Biotechnology and  human gene  therapy, Terminology:
Pharmacy, Pharmacology, Pharmacophore, Pharmacodynamics. Pharmacokinetics
(ADME, Receptors — brief treatment) Metabolites, Anti metabolites, Prodrug, Half-
life, efficiency, LD50, ED30, Therapeutic Index, Receptors, Agonists, Antagonists,
Drug-receptor interaction, Drug Potency,

Bioavailability, Drug toxicity. Drug addiction, spurious drugs, misbranded drugs,
Adulterated drugs Pharmacopocia. Requirements of an ideal drug, Nomenclature of
drugs:Gen::n'n:nm-nr.:.Erum:Inamt,S}’sl-Ematin::nmneand:mdennmcswilh:xamples.
Types of microorganisms, Bacleriad: Bacterial Cell wall, fungi, viruses, protozoa.
Classification of bacteria based on their shape and their staining property,
Classification based on structures and therapeutic activitywith example each.
Synthesis of following druogs: Paracetamol, Niacin, Metronidazole, Aspirin and
Ibuprofen

i Chemistry Practical TeachingHours:60 (Weightagesnog,)
A. Preparation, separation and dyeing of different dyes {Any 7)

« Methyl orange from sulphanilic acid.

. Sudan-1 fromaniline.

- Pararcd from penitroaniline.

- Urange-1 from sulphanilic acid.

- Orange-2from sulphanilic acid.

- Methyl red from anthranilic acid.

- Azo violet from p-nitroaniline,

- Phenolphthalein from phenal.

- Indigo using aldol condensation reaction.
10, Fluorescein from dimethyl aniline.

B_F.stimtimls:{.ﬁ.nyﬂ

020 ] T L e Gad b

| Estimation of Organic acigd (Oxalic, Succinie, Citric, Tartaric, Renzoic,
Phhalie, Cinnamic) [Any one]

2. Estimation of Ketone {Accione)

3. Estimation of Ester

4. Estimation of tincture iodine

3. Estimation of Thuprafen

6. Estimation of Aspirin

CCE: Continuous and Comprehensive Evaluation: It consists of Assignments / Seminars / Presentutions
¢ Qiizzes! Surprise Teals,

"SEE: Semiesier End Evaluation

REFERENCEBOOKS

oy ithelic organic chemistry by 0. P A grawal, Krishna Prakashan Media.
*  The chemistry of synthetic dyes and pigments by HLA Lubes

= Synthetic dyves by G R Chatwal. LW:
" =
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Principles of Medicinal Chemistry, Volume — 1 & 11, 15" edition, Dr. 8.5 Kadam, Dr.

K.R.Mahadik, Dr. K.G.Bothara, NiraliPrakashan, ISBN: 81-85700-04-3

Medicinal Chemistry, Ashutoshkar{author), New age international publisher, ISBN — §]-
22419704,

Burger's Medicinal Chemistry, Drug Discovery and Development, Volume 1 to 6. Editors:
Donald 1. Abraham, David P Rotella, Wiley-Interscience, 1SBN-10: 0471370282, ISBN-
L3:0780471370284
?.K..ﬁ.hIuwalinandSunitaDhingra,CurnpreImn.r.ivcFra::lit:aIﬂrganicthemistr}r:{}ualimtiw
Analysis, Universities Press (I ndia} Pvt. Ltd., Hyderabad, 2000

Arthur, LV. QuantitativeOrganicAnalysis, Pearson.

SUGGESTEDBOOKS

Synthetic dyes and pigments by EN. Abrahart.

High tech Dwves by Smith

Chemistry of synthetic dyves VOL I ta VII by K. Venkatraman,

An introduction to synthetic dyes by D.W, Ranghekar & PP, Singh.

A handbook of synthetic dves and their application by C. T, Bhastana & V.
H.Raichura & others.

Chemistry of dyes & principles of dycing Vol 11 by V.A. Shehai, Sevak Publications,
Chermistry of synthetic dyes by 1.G. Vashi

Chemistry of dyes and pigments by K.M. Shah,

Fuye’s Principles of Medicinal Chemistry, 5%edition, David A, Williams, Thomas L.
Lemke, Lippincott Williams & Wilkins publisher-a Walter kluwer business, 1SBN -
13: 978-81-8083602-3, ISDN-10:81-8983 (-02-11SBN:0-7817-4211-D,
".‘L’irsunandGisw:uId'sTmth-uuknﬁJrganE:MedicinnlanrJF‘harmacwt'rmIC hemistry,
11Medition, John H.Block, John M. Beale, Ir, Lippincott Williams & Wilkins
publisher — a Walter, kluwer business, ISBN — 1-781 7-3481-9,

Brian S.Fumiss, Antony), Hanna ford, Peter W.G. Smith, Austin R Tatchell Eds;

In *Vogel’s Texthook of Practical Organie Chemistry’, fifth edition Published by
ELBS with Longman publishers Pvi. Ltd, Singapore, | 989,

Manual of Biochemistry Workshop, 2012, Department of Chemistry, University of Defhi.

Course Ounicome POs/PSOs | CL ' Knowledge | Class
Cognitive | Category | Session
_ _ Level
CO1 | Discuss and classify significant organic PO PSOI R.U C 03
dyes, pigments and dyes intermediates, !
COZ | Identify busic theories of colour and their | POIL, PO2. U, Ap.An | C.P |1}
applications in industry. PO3.PSOIN
C0O3 | Explain the important terminaslogy and MO PRS0 E,U.An = 07
nomencliture of drogs. |
CO4 | Outline the synthesis & characterization PO POZ, U, Ap.An | CP (s
of some impaortant drugs used in daily P03 PSOL. '
life. PSO2 |
CO5 | Perform synthesis and sepamtion of dyves | PO P03, ! E.Ap.An. | CP 0
using different chromatography | POT.PSOL '
technigues, PS03z | } }
06 [lhsirate  and perform  estimation  of PO, POS. [ |':_J'\|!..-‘H.1 | P {20 [
different acids, drugs, chemical solvents | POGPSOT. |
and their applications in inddusing. | PR

Total Hours of I'n.-:t:-uc_t'i_m:_ﬂ




Mapping of Cos with Pos and PSOs
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CO PO PSO
PO1 | PO2 | PO3 [PO4 [ PO5 |PO6 | PO7 | POS PO% | PO10! PSO1| PSO2

CO1 |3 ! 3

co2(3 1 3 3 A

CO3 |3 3

CO4 | 3 | 3 3 3

CO5 |3 3 3 k! 3

| CO6 |3 3 | 1 3 3

J:High,2:Medium,1:Low
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Chemistry Semester V Minor Course

CHE304-3C Advanced Analyvtical Technigues - 1

Course Qutcomes:

COL: Discuss the basic principle and instruments involved in various Spectroscopic techniques.

CO2: Apply spectroscopic techniques for qualitative and quantitative estimation of compounds,

CO3: Explain the basic and advanced concepts of Chromatographic Technigues.

CO4: Identify the applications of Chromatographic techniques for separating, identifying and analyzing
the components of a mixture.

CO3: Examine Spectroscopy graphs and charts to interpret unknown compounds and their structures,
CO4: Utilize Chromatography techniques for purification and isolation of individual components from

mixtures.

e o i o s s Téuhi--.:-’_é‘-&l.'f::ﬁii‘?.‘ =il o 4
B 3 TR ; — 5%
Sl AL b Ry AT R thr e MR SR

it Per : ST el
Week P&Wu_l_l
CHE3-3C Advanced Analytical Technigues-1 2! 4 4
= aactd Examination Scheme B
Theory Praclical Tatal
Max Marks Max Marks Marks
Hus, CCE ‘SEE ‘Hrs. CCE SEE
2 15 25 1.5 25 25 T
Contents
~ UNIT | _
1 Spectroscopic Technigues Teaching Hours: 15 (Weightage :25%) IR

Spectroscopy: Principle, Types of vibrations in 1R, Different important group frequency
criteria for compound to be IR active. Instrumentation of IR, Important IR frequencies,
Applications of IR Spectroscopy,

.l NMR Spectroscopy: Principle, basics of NMR (Peak height, Peak signal, Chemical shifi.
i shielding-deshielding, splitting. TMS) instrumentation  and applications  of NMR
I !'il.'l.‘h'.il'{'l:i.ni"l:l'l_'l'_'r'_

Mass Spectroscopy: Theory, instrumentation. important terms-singly and doubly charged
10ns, meta stable peak, base peak, isotropic mass peaks, relative intensity, ete.; Recognition | |
of M ion peak: General fragmentation rules, Applications of Muss '
sSpeciroseopy.

S
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Chromatographic Techniques Teaching Hours: 15 (Weightage: 25%)
Definition and basic concept of Chromatography, General principles underlying
Chromatographic techniques: Partition, Adsorption and ion cxchange,

Types of Chromatography:

Flanner chromatography

Paper Chromatography and Thin Laver Chromatography:Introduction and
Principle, practical requirements, procedure and applications

Column Chromatography: Basics, Introduction, working principle, practical
requirements, procedure and applications of lon Exchange Chromatography,

Gel Exclusion Chromatography, Affinity Chromatography.
Overview of High Performance Liquid Chromatography (HPLC) Introduction,
Principle, mechanisim and Applications of HPLC.
Overview of Gas Chromatography: Introduction, Principle, mechanism and
Applications of HPLC,

L

Practicals : TeachingHou rs:60( Weightage:50%)
List of Practicals

Graphical interpretation of IR spectra, {mi nimum3spectra)

Graphical interpretation of NMR spectra.(minimum3spectra)
Graphical interpretation of Mass spectra (minimum3 spectra)
Separation of carbohydrates by ascending paper chromatography.
Separation of amino acids by radial paper chromatography.
Separation of amino acids / lipids by TLC.

Separation of amino acids by two dimensional paper chromatography.
Demonstration of column packing.

i I . R L

*CCE: Continuous and Comprehensive Evaluation: Tt consists of Assignments / Seminars / Presentations
{ Quizzes / Surprise Tests.

*SEE: Semester End Evaluation

REFERENCEBOOKS:

&

Analytical Chemistrv—by Gary D, Christian, 6*Edition, John Wiley and Sonsinc.
Mew Jersey.

Principles of Instrumental Analysis—by Douglas A Skoog, 3 Edition, Holi-

Saunders Internationsl Bdition,

Instrumental Methods of Chemical Analysis-by Galen W.Erwing, 4™

Edition, International Student Edition.

Cuantitative chemical analysis by AL Vogel (Longman Serics).

Basic Concepts of Analvtical Chemistry-by 5. M. Khopkar, New

Age Intenational Publishers.

Crrgiinic Spectroscopy-William K.emp.

Elementary Organic spectroscopy: Principles and Chemical Applications, Y . R Sharma,
5. Chand Publications,

Introduction to Spectroscopy, Donald L, Pavia, Cengage fndia Private Limited.
spectroscopy of Creanic Compounds, P.5. Kalsi, New Age Emernational Private Limited.




o i
ST

« Nirav College Practical Chemistry, Mirav Prakashan

SUGGESTED BOOKS
CluantitativeChemical A nalysis—byDanielC.Harris, " Edition, W.H.Freeman and

Company, New York,

Instrumental Methods of Chemical Ana
Edition, International Student Edition.

Quantitative Analysis-by Day and Underwood, Prentice-Hall
Pharmaceutical Analysis volumeI-by Kasture, Mahadik, NiraliPrakashan

Instrumental methods of chemic alanal

Pragati Prakashan,

KADI SARVA VISHWAVIDYALAYA

* Advanced Practical Chemistry by Jagdamba Sin gh, PragatiEdition

lysis-byGalenW Erwing, 4™

Instrumental methods of chemical analysis (Analytical Chemistry) —by
Gurdeep Chatwal, Himalaya Publication.

Spectrometric Identification of Organi

vsis (Analytical Chemistry). v H. Kaur,

¢ compounds — Robert M Silverstein, John

Wilev & Sons.
=  College Practical Chemistry by Pateland Turakhia, H imalaya Publishing House .
Course Outcome POs/ CL Knowledge | Class |
PS0s Cognitive | Category | Session
i ) Level
Cix Discuss  the basic principle  and
instruments involved in  various POL, R.U C 07
Spectroscopie technigues. PROY .
CO2 | Apply spectroscapic techniques for | PO1POR, ===
qualitative andd quantitative | POg_PO7, R,U.Ap CPp 08
estineation of compounds, PSO
Co3 Explain the basic and advanced | POI
Concepts of Chromatographic | PSO| U, Ap C o7
Techniques. |
i ldentity  the  applications  of |
Chromatographic  techniques  for | PO1.POY. -
separating. identifying and analyzing PO PSO) U. Ap.An C.p 08
. the components of & mixture. {
C0s Examine Spectroscopy graphs and | P02, PO,
chars  to  interpret  unknown P07
compounds and their structures, P50, E,Ap,An c.p 30
PR02 S o R =
OO Litilizs Chromatography technigues PO O3
lor purification and isolation of o ‘
| individual COmMponents from | P‘Sﬂl, EAp.An C,p el
= MiXlres, ; PS{_:" = 0
Total Hours of Instructions M)
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Mapping of Cos with Pes and PSOs

CO PO PSO
PO1 | PO2 | PO3 | PO4 [POS | POs | POT PO3 FO10 | PSO1 | PSO2
Co1 |2 3
COz |2 3 1 3 3
C03 |2 3
CO4 |2 3 1 3
CO3 3 3 3 3 3
CO6 3 3 3 3

3:High,2:Medium,1:Low
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Mathematies Semester V — Minor Course

MTE307-3C Probability and Probabilit

Distributions-I1

Course Outcomes:
* COI: Define and apply the properties, cenditions, and characteristics of the Poisson, Hypergeometric, and
Normal distributions, and solve related problems using expected frequency and probability concepis,

* CO2: Use the Central Limit Theorem to estimate population behavior based on sample distributions,
and apply it to practical examples.

* CO3: Interpret and compute measures of skewness using Karl Pearson’s, Bowley's, and Kellv's
coefficients, and differentiate between dispersion and skewness.

s  C0Od: Define and calculate moments about arbitrary origin, mean, and zero: apply Sheppard's correction
to adjust for grouping errors,

= COS5: Cxamine and interpret Kurtosis and apply momeni-hased techniques to measure skewness and
kurtosis, identifving types and significance,

= CO6: Analyze and interpret correlation using scatter diagrams, praphical methods, and covariance-
based techniques, distinguishing between covariance and variance, and evaluating the nature and strength of
relationships.

TEACHING AND EVALUATION SCHEME:

Teaching Sclhieme

[

Course Code Course Title Credits

Theory Per Practical Per I
Wieelk Rralr

MTEINTA0 F?Dbuhl!i!}’. :md. Probability 2 7 .
Distributions-11 ;

Examination Scheme |
Theory Practical Total Marlks
Max Marks Max Marks
= CCE SEE. | Mm% | oep SEE,
- 3 |
2 25 25 | 25 25 15 100 ;
Unit 1 ' ) X Teaching Hours: 15 —|

Meaning of Poisson distribution, Conditions of Poisson distribution. Characteristics of Poisson distribution,
Constants of Poisson distribution and its examples, Hypergeometric distribution, Meaning of normal
distribution, Conditions of normal distribution, Characteristics of normal distribution, Relation between

Binomial, Poisson and Normal distributions, Properties of normal distribution, Constants of normal

|:iis:n'hutinn and its examples, Area under the normal cu rve, Lentral limit theorem (without proof).




e,
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Unit 2 ' Tenching Hours: 15

Meaning and characteristics of Skewness, Difference between dispersion and skewness, Tests of skewness,

arl Pearson’s cocfficient of skewness, Bowley's coefficient of skewncss, Kellv's coefficient of skewness,

Moments, Kurtosis, Types of Kurtosis, Importance of moments. Moments ahout arbitrary origin, Moments

bout zero, Sheppard’s correction for grouping errors, Measure of skewness based on moments, Measures of

urtosis, Meaning of correlation, Types of correlation, Uses of correlation. Methods of studying correlation:

Properties of covariance.

catter diagram method, Graphic method, Covariance, Difference between variance and covariance,

|. Examples on Poisson distribution,

3

Examples based on confidence interval.

L

Examples based on expected frequency of Poisson distribution.
4. Examples on hvperzeometric distribution.

Examples on Normal Distribution.

4
3

6. Examples on Central limit theorem.

1. Examples on calculation of Karl Pearson’s coefficient of skewness.
5. Examples on calculation of Bowley's coefficient of skewness

9. Examples on caleulation of  Kelly's coefficient of skewness

10, Examples on caleulation of moments about arbitrary origin.

| 1. Examples on calculation of moments about mean.

12. Examples on calculation of moments about zero,

13. Examples of calculation of skewness and Kurtosis USINg Moments.

| 14, Examples on finding nature of correlation.

Practicals Teaching Hours:60

TOCE: Continuous and Comprehensive Evaloation: Tt comsisis of Assignmients SSeminass’ Presentations MQuizzes/Surprise Tests,

*SEE: Semester End Evaluation
Reference Bools:

| “Statistical analysis: Graphs and diagrams”, Spectrum books () Lid, New Delhi.

2. “Introduction to the Practice of Statistics™, Moore, 5. David: Mc Cabe. P, George W, H. Freeman and

Company, New York.
3. “Basic Statistics”, Agarwal, B. L.. New Age International({FiLid.
4. “Intraduction to the theory of Statistics™, Mood, A. M., Greybill, F.A., Boes, D.C., McGraw Hill.

5. “Business Statistics”, P. C. Tulsian and Bharat Jh unjhnuwala, 5 Chand and Company Limited, New Delhi.
6. “Fundamentals of Mathematical Statistics™, S, C. Gupta and V. K. Kapoor, Sultan Chand and Sons, New

Delhi,



[
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co | Course outcome Pl)s [ PSOs Eulgeﬂtlh'e K;":::;:I}%E Egl:;‘“
iDeﬂne and apply the properties,
(conditions, and characteristics of the
= !Pf:uis?un.l Hypergeometric, and Normal POL PO, PO3 ey b .
idjstnhmmns, and solve related problems | PSOLPSGE | v -
| using expected frequency and probahility
| eoncepts,
| Explain and use the Central Limit
Theorem to estimate population behavior
co2 l based on sample distributions, and apply it MJF’PEFEF i U, Ap. A il =
i to practical examples.
|Interpret  and  compute mcasures  of | _
| skewness using Karl Pearson's, Bowley's. | PO1, PO2, PO3,
coa and Kellv's coefficients, and differentiate Fﬂ;’i,sléséﬂl. s Ap, A s 3
between dispersion and skewness, i
Define and  calculate moments  about |
arbitrary  origin, mean, and zero: a Iy
£04 | Shl:ppar}rrd'.s E::{m-ectl'an to  adjust P:;u. Fﬂl’!::::;{l[z:‘ar_gﬁl B Py A e 4
| Erouping emrors
| Examine and interpret kurtosis and apply
moment-based techniques to  measure
cos | skewness and kurtosis, identifying types F%‘;bﬁﬂﬁsgga AT &P b
and significance,
Analyze and interpret correlation using
scatter diagrams, graphical methods, and !
=9 n:-fmlarinrwtcc:hased '[_EE"II'IIIIZ]-LI.I::.E, PO1, PO, PO3, | U, Ap .An 5 ”
distinguishing between covariance and PS0O1, PSO2 E :
vaniance, and evaluating the nature and |
strength of relationships.
I Total hours of instruction o




Mapping of COs with POs & PSOs
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| _Co PO . PsO
1 2 3 4 5 6 7 8 9 10 '
COo1 3 3 3 I 0 i 0 0 1 0 3 3
ooz | A 3 i 0 0| 3 f 1 0 I 3 0
co3 | 3 3 3 0 i 3 0 0 i 0 3 3
Co4 | 3 3 0 i 0 3 0 i i i 3 3
_cos | 3 3 3 0 o i i 0 i 3 3
| CO6 3 3 i 0 0 0 0 0 0 0 3 3

3:High, 2:Medium, 1:Low
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Mathematics Semester V - Minor Course
MTE308-3C Data Analvtics and Visualizations

Course Outcomes:
* COL:Explain the benefits and uses of data science. types of analytics. and the role of Python and its libraries

in data science work flows.

*  CO2:Use NumPy for array creation, manipulation. broadcasting, ageregation., and universal functions.

* CO3:Perform data manipulation using Pandes including indexing, grouping. merging, and time series
operations on structured datasets during hands-on sessions,

*  COd:Perform exploratory data analysis including univariate and bivariate analysis and visualizations using
matplotlib.

* COS:Acquire, clean, and transform data using Python from various sources including APIs, and implement
dita preprocessing technigues.

*  CO6:Tmplement end-to-end data preparation and analvsis using Python libraries through structured lah

exercises and case-hased exploratory data analysis tasks.

TEACHING AND EVALUATION SCHEME-

Teaching Scheme |
Enm‘ﬂt_ Coide Course Title Theory Practical Ber Credits
Per Week week
MTE308- : - o |
MTE308-3C |Data Analytics and Visualizations - d | 4 .
Examination Scheme
Thenry Practical Total Marks
Max Marks Max Marks
B Hrs. CCE SEFE Hrs, CCE SEE [
2 25 25 25 | 5 15 100
Unit 1 ' ' Teaching Hours; 15

[Data Science: Benefits and uses - facets of data. Data analytics overview, types of data analytics,
Understanding Python's rale in data science, Ohverview of important python libraries used in data science.
Working with NumPy: Introduction to MumPy, Undeestanding data types in Pvihon, The basics al NumPy

rrays, Computation on NumPy arrays: Universal functions, Aggregations. Computation on  arrays:

roadcasting, Comparisons, Masks. and Boolean Logic, Sorting arrays.
ata Manipulation with Pandas: [ntroducing Pandas, Objects, Data indexing and selection, Operating on
ata in Pandas, Handling missing data. Hierarchical indexing, Combining datasets: Concat and Append,

erge and Join, Aggregation and Grouping, Pivot tables, Working with time series.
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nit 2 - = Teaching Hours: 15
Exploratory data amalysis: Data visuslization using matplotlib library, Creating graphs (bar, line, pie,

xplot, histogram, cic.), Summarizing data, Univariale analysis (distribution of data), Bivariate analvsis
cross tabs, distributions and relationships, praphical analysis).

ata  Acguisition, Data Pre-processing and Preparation, Transformation: Overview of gather
information from different sources: Weh APls, Open data sources, Data APls, Web scrapping, Data munging,
Data wrangling, Data cleansing and handling missing values, Outlier detection and treating the outliers, Data

imputation, Understand various techniques for data imputation, Date Transformation {minmax. log transform,

#-score transform), Binning, Classing and Standardization.

[ Practicals : Teaching Houwrs:60

i

Write a Python script to perform basic arithmetic operalions.

2. Create and manipulate lists, tuples, dictionarics, and sets,
. Create NumPy arrays from Pvthon Data Structures, Tntrinsic Num Py objects and Random Functions,
- Manipulation of NumPy arrays- Indexing, Slicing, Reshaping Joining and Splitting,
. Computation on MumPy arrays using Universal Functions and Mathematical methods,

3
4
3
6. Load an image file and do crop and flip operation using NumPy Indexing
. Create Pandas Series and Data Frame from various inputs,

8

Import any CSV file to Pandas Data Frame and perform the following:

Visualize the first and last 10 records (b) Giet the shape, index and column details
Select/Delete the records (rowsVeolumns based on conditions,
Perform ranking and sorting operations.
Do required statistical operations on the given columns.
Find the count and uniqueness of the given categorical values,
o Rename single/multiple columns
9. Import any CSV file to Pandas Data Frame and perform the tallowing;

Q- Q0 0 Q

Handle missing data by detecting and dropping/ filling missing values.

Transform data using apply () and map () method.

Detect and filter outlicrs.

Perform Vectorized String operations on Pandas Series,

Visualize data usin g Line Plots, Bar Plots, Histograms, Density Plots and Scatter Plots,
1. Create basic plots (line, scatter, bar) using Matplotlib.

O . Q 0

(=]

|1, Generate statistical plots (histograms, box plots) using Matplotlib,
12. Perform exploratory data anal vsis (EDA) with any available datasets,

*CCF: Contineeus and Comprehensive Eviluation: 1 conaims of Asslpnments /Scminges’ Fresentalionm ."ﬂl:l[:-'?é;.‘!jurpr‘isr.- Tests,

*SEE: Semester End Evaluation
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Reference Bools:

I. “Think Python: How to Think Like a Computer Scientist™

» Allen B. Downey, Green Tea Press, 2* Edition,

2. “Programming Python"”, Mark Lutz. O'Reilly Media, Inc.. 4th Edition,
3. “Python Data Science Handbook: Essential Toals for Working with Data™, Jake VanderPlas, O *Reilly Media,
Inc., 1®Edition,
4, “Python for Data Analysis”, Wes MeKinney, O'Reilly Media, Inc.
3. “Python 3 for Absolute Beginners”, Tim Hall and J. P. Stacev, Apress,
. “Beginning Python: From Novice to Professional™, Magnus Lie Hetland, Apress, 2" Edition.
7. “Beginning Python Visualization Crafting Visual Transformation Senpts”, Shai Vaingast, Apress, 3™
Edition.
o Course outeome POs /PS0s Cognitive Knowledge | Class
level calegory | session
Explain the benefits and uses of data sclence, |
: ] PO1, PO2,
CO1 | types of analytics, and the role of Pyvthon and POS5, POT, u o 5
its libraries in data science workflows. PSOL. PSO2
Use NumPy for array creation, manipulation, .p[}| . PO2,
broadcasting. aggregation, and unjversa) | P03, POS,
ik : & PO7. PSOI, | AP CF .
| functions. PS0)2
Perform data  manipulation using  Pandas
|inclu|:ting indexing, grouping, merging, and POL, POz,
co3 PO3, POM4, A Cp 17
time series operations on structured datasets | P06, PO7. B y
F
during hands-on sessions. Eel ity
Perform exploratory data analysis including | FOI, PO2,
et 2 '}I_ . * g PO3, PO,
COg | univanate  and  bivariate  analysis  and POS. POS, An C.p 15
visualizations using matplotlib, PO7, PSOI,
P02
Acquire, clean, and transform dat using
; b 13 : PO, PO2,
Python from various sources including APIs, .
COS P03, PO, s p 6
and  implement  data preprocessing | POG, PO7, P
: P501, PSO2
techniques. S01, P50
Implement end-to-end data preparation and POL. PO2.
analysis using Python libraries through | PO3, PO4,
: POS, P An P 22
COs structured  lab  exercises and  case-based POT Pq{“‘;ﬁ;
exploratory data analysiz tasks. PE02
I Total hours of instruction ]
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Mapping of COs with POs & PSOs

3 )

PS0)

1

PO

{ |
o il

CO

col
coz
Co3
Cod
CO5

3:High, 2:Medium, 1:Low
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Physics Semester V - Minor Course

PHE305-3C Power Electronics

COURSEOUTCOMES:

* COl:Analyze and simplify complex electrical networks using network theorems and configurations

such as T, x, bridged-T, and lattice networks,

= CO2: Apply the principles of electrical duality, reciprocity, superposition, and compensation

theorems to solve circuit problems involving impedance and transfer functions,

* CO3: Explain the working principles and classifications of photoelectric devices, including

photoemissive, photoconductive, and photovoltaic cells, and compare their applications.

* CO4: Understand the structure, characteristics, and applications of semiconductor devices Jike SCR,

Triac, and Diac in electronic circuits,

* COS5: Measure and analyze electrica) parameters such as frequency, phase difference, impedance,

and voltage gain using instruments like CRO, VTVM, and wave moters,

* CO6: Construct and characterize electronic  circuits including oscillators, amplifiers, and

semiconductor devices (Diag, SCR), and evaluate their performance under various conditions.
TEACHING AND EVALUATION SCHEME:

Teaching Scheme
Cuurse Code Course Tithe Theory Practical Per| Credits
; - Per Week |° e T ot
week
' PHE305-3C Power Electronics 3 3 4
Examination Scheme
Theory Practical Tatal Marks
Max Marks Max Marks bR aF
His, CCE seg | Hes | o0 SEE
2 25 25 2.5 25 25 100

Unit 1: Electronics and Photo Electric Devices Teaching Hours: 15 (Welghtage 25%,)

Principle of duality, Reduction of Complicated network, Conversions between T and sections, The
bridged-T network, The Latiice Network, The Reciprocity theorem, Superposition Theorem, The
compensation theorem, Driving point impedance, transfer impedance, The parallel-T network, Mustrative
Examples.

Classification of Photoelectric devices, Photoemissive Cells, Photoconductive vells, Photovoltaic cells,
Difference Between Photoveliaic and Photoconductive, SCR, Triac, Diac.

Unit 2: Amplifiers Teaching Hours; 15 (Weightage 25%)

Feedback Amplifiers: Concept of Feedback, Negative And Positive Fced_l:rack, Advantages
Disadvantages OF Negative Feedback, Woltage (Series And Shunt), Current (Series e'-"l.l]d Shunt) F&edbeltck
Amplifiers. Study of Phase Shift Oscillator, Colpitts Oscillator and Hartley Oscillator, Mlustrative
Examples. .

Multistage Amplifiers: Multistage Transistor Amplifiers, R-C- coupled Amplifiers, Transformer Coupled
Amplifiers, Direct coupled Amplificrs, Cascade and Cﬁcaqﬂ. . -

Operational Amplifiers: Block Diagram Representation of A Typical Op-Amp — Schematic Symbol - A

General Purpose.
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PracticalTeaching Hours: 60 (Weightage 50%)

1} Velocity of sound in air using CRO

2) Measurement of frequency fand phase difference ‘0° of a.c wave using CRO

3) A study of transistorized Hartley Oscillator using CRO/Wave meter

4) UP and O/P impedance of an R-C CE amplifier at different frequency using VTVM/CRO

3) A study of Transformer cou

1) New Experiments can be introduced AND /

ind band width)

6) Diac characteristics
7) Characteristic of SCR

8) Negative Feedback Amplifier

Mote:

/ Principal of the institute,

2) Hands-on / Project MModel ete. will carried out additionally

pled Amplifier using VIVM/CRO (voltage gain frequency response

OR replaced as per need by the permission of the Head

for the enhancement of related skills,

*CCE: Continsous and Comprehensive Evaluation: 1T consists of Assignments /Seminara Presentat]

*SEE:;

Semester End Evaluation

Reference Books

1) Networks, Lines and Fields, J, D.Ryder. Prentice Hall of India,

2) Hand Book of Electronics, Gupta and Kumar, Pragati Prakashan

3)
4)

Op Amps and Linear Integrated Circuits, Ramakant A Gayakwad, Pearson Education,
Electronics and Radio Engineering, M. L. Gupta, Dhanpat Rai Publication Co.

ons huizres Surprise Tests,

5) Electronic Devices and Circuits, J B Qupta, 5.K. Kataria & Sons
6) The Art of Electronics, P Horowitz, W Hill, Cambridge University Press
| CL KC
& Mapped Class
CO | Course Outcomes (COs) Cognitive | Knowledge :
- POs/PSOs level Clabegory Session
Analyze and simplify complex electrical POL. PO2
cojp | tetworks  using  network  theorems  and PDEF PO e p 13
- configurations such as T, =, bridgedT, and P':?:m
lattice networks.
Apply the principles of eclectrical duality, POL. PO3
co2 reciprocity, superposition, and compensation PD& 4 A C 12
theorems to solve circuit problems involving PSO1 P
impedance and transfer functions,
Explain  the working principles  and
classifications of photoelectric devices, | POI, PO3,
CO3 | including photo emissive, photoconductive, and | POS, POG U, An i 12
photoveltsic  cells, and comparc  their PS01, PSO2
applications,
Understand the structure, characteristics, and | PO, PO3,
CO4 | applications of scmiconductor devices like POG, PO7 u c 13
SCR, Triae, and Diac in electronic cirouits, PS01, PS0O2




Measure and analyze electrical parameters such
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3:High,2:Medium,1:Low

: E PO1, PO3
as frequency, phase difference, impedance, and . .
C0%) wolksis o i hh e like CRO, P‘;EFT Ap, An E o
VTVM, and wave meters,
RF Construet and characterize electronic circuits
inchiding oscillators, amplifiers, and PO1, PO3,
CO6 | semiconductor  devices (Diac, SCR), and PO6, POT C.E P 20
evaluate their performance under various PS01, PSO2
conditions.
Total hour of Instruction 20
Mapping of Cos with Pos & PSOs
= POs PSOs
IR T R B T [ B TLE] 5] W 13
Cio1 3 1 3 3 3
Coz 3 3 3 3
CO3 24 3 1 3 3
OOy 3 3 3 3 3 3
| CO5| 3 3 s 3
OO 3 3 3 3 3 3
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Physics Semester V - Minor Course
E306- r terial Synthesis

COURSEOUTCOMES:

* COI: Differentiate between crystalline and amorphous solids, and describe the fundamental

propertics of crystal lattices, unit cells, and symmetry elements,

* CO2:Analyze crystal structures using Miller indices and interplanar spacing, and apply these

concepts to identify and interpret comman cubic crystal systems such as 8C, BCC, and FCC..

the significance of surface ares to volume ratio.

* CO04: Compare and evaluate various nanomaterial synthesis techniques, including top-down and
bottom-up approaches such as ball milling, PVD, CVD, and sol-gel methods, and discuss their

applications and environmenta] implications.

« CO5: P-':.rfnnn and analyze experiments related 1o crystal structures, quantum mechanics, and

TEACHING AND EVALUATION SCHEME:

Teaching Scheme

Course Code Course Title Lheaty Practical | Credits
Per Week :
Per week
PHE306-3C | Crystal Structureand Nanomaterial Synthesis 3 4 4
Examination Scheme
Theory _Practical Total Marks
Max Marks Max Marks i
s, CCE SEE ~ [Hm T eoe SEE
2 23 15 2.5 25 25 100
Unit 1: Crystal Structure Teaching Hours: 15 (Weightage 25%)

Crystalline and Amorphous Solids, Crystal Lattice and Crystal Structure, Translational Symmetry, Space,
Unit Cell and Primitive Cell, Symmetry Elements in Crystals, The Seven Crystal Systems, Coordination
Number, Some importance of crystal structure, Simple Cubic Structure, Body Centered Cubic Structure,
Face Centered Cubic Structure, Wigner-Seitz Cells, Miller Indices, The inter planner spacing of & set of
crystal planes, Nustrative examples

Unit 2: Nanomaterial Svnthesis Tﬁthing Hours: 15 (Weightage 25%)

i ic i i ials, & i ured material
Introduction, Basic idea of nanomaterials, Types of nanomaterials, synthesis of nano struct ial,
top-down approach in nanomaterial synthesis, bottom-up process synthesis of nanoparticles, Mechanical
Grinding/Ball Milling Method, PVD method, CVD method, S0l-gel method, Tlﬂam:rtanhrlmlulgy and
environment, Surface area to volume ratio property, Properties of nanomaterials, Applications of
nenomaterials,
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Teaching Hours: 60 (Weightage 50%)

Study the X-ray diffraction
structure,

(Powder) Pattern and determine the lattice constant of SC/FCC/BCC

3)
4)
2)
6)
7)
8)

Understanding of nanomaterial state.

Simulation of Radioactive Decay process.
Verification of Thevenin's theorem.

Bar Pendulum: Determination of *K’ and ‘g",
Absorption co-efficient of liquid using photocell
Viscosity of a fluid using coaxial viscometer,

Maote:
1)
2)

New Experiments can be introduced AND / OR replaced as per need by the permission of the Head
! Principal of the institute.

Hands-on / Project /Model ete. will be carricd out additionally for the enhancement of related skills.

*CCE: Continuous and Comprehensive Evaluation: It consists of Assighments /Seminary’ Presentations MQuizzea/Surprise Testa,
*SEE: Semester End Evaluation

Reference Books

1) Introduction to Salid State Physics, C. Kittle, John Willey

2} Elements of Solid State Physics, ] P Shrivastava, PHI Learning

3) Introduction to Solid State Physics, C. Kittel, (Eight Edition) John Wi ley and Sons
4) Solid State Physics, Asheroft and Mermin, CENGAGE

3) Undergraduate Physics Vol Ill, A B Bhattacharya, New Central Book Agency (P) Ltd
6) Engineering Physics by G. Vijayakumari, S, Chand, New Delhi
7) Engineering Physics by V. Rajendran, McGraw Hill Education, New Delhi
8) Engineering Physics by G. Aruldas, PHI Learning, New Delhi
‘ cL KC
CO | Course Outcomes (COs) P“{::'l‘fs'gi Cognitive | Knowledge Eg;“n
level Category
Dafferentiate between crystalline and amorphous PO1, PO2,
COI | solids, and describe the fundamental properties of PO3 u C 12
erystal lattices, unit eells, and symumetry elenvsmls. _P501]
Analyze erystal structures using Miller indices and | PO , FO2,
coz jnterEIann: spacing, and apply mes;: concepis to Pml A, An C. P 13
identify and interpret common cubic crystal PSO1,
systems such as 5C, BCC, and FCC, PF502
Explain the fundamental concepts, types, and PO1, PO3, ;
CO3 | unique propertics of nanomaterials, including the PO& u C 1
significance of surface area to volume ratio. F501 l
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Compare and evaluate various nanomaterial

synthesis techniques, including topdown and POL, PO2,
C0O4 | bottomup approaches such as ball milling, PVD, PS01, An E C,P
CVD, and solgel methods, and discuss their PS02

applications and environmental implications.

11

Perform and analyze experiments related to crystal | PO1, PO3,

structures, quantum mechanics, and nanomaterials | PO&, PO7
e to determine physical constants such as the lattice P501, A it = <8
constant and Planck’s constant, PSO2
Apply theoretical principles to experimental
techniques in mechanics, electronics, and modern | PO1, PO3,
physics—such as Thevenin®s theorem, viscosity POs, POT
cos measurements, and radioactive decay P501, S A E 4
simulations—to validate physical laws and PsS0O2
models.
Total hour of Instruction 90

Mapping of Cos with Pos & PSOs

COs POs PS0s
1 3 4 ] 6 T ] 2] 10 1 2

Ccol 3 2 3 3

co2| 3 2 3 3] 3

co3| 3 3 3 3

Co4 | 3 2 3 3

cos5|( 3 3 3 3 Fof 3

CO6| 3 3 | 3 3 3|3

3:High,2:Medium,1:Low
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Microbiology Semester V SEC (Skill Enhancement Course)
SEC311-3C — Virology
COURSE OUTCOMES:

= CO1: Describe the structural featurss, classification systems, and sub-viral entities associated with viruses.
= CO2: Explain the methods of virus cultivation using in vive and in vitro systems, including identification of

cytopathic effects.
s CO3:  IMustrate the replication cycles of bacteriophages, plant viruses, and animal viruses with suitable
cxamples,
TEACHING AND EVALUATION SCHEME:
Teaching Scheme Examination Scheme
Course code|  Course Title (Credit (Hrs. Per Week ) Max Marks Total
Theory Hrs. CCE SEE | Marks
SEC311-3C|  Virelo e £ F
3 £y | 5 15 50
Unit1 Intreduction to viruses and sub-viral entities ’f:aching Hours: 15 (Weightage 50%)

# (General characteristics and struchiral organization of virus
¥ Classification of viruses: ICNV and Cryptogram system of viral classification
# Cultivation of viruses

* Cultivation in animal

* Cultivation in embryonated eggs

* In vitro culture: cell lines, primary and secondary cell lines, continuous cell lines, cytopathic
effocts

® Sub-viral entities: viroids, virusoids, prions, introduction to persistent, latent and slow VITuses,
DNCOPENIc Virses

lﬁnit 2 Bacteriophages, plant viruses and animal viruses Teaching Hours: 15( Weightage 50%,)

* Lytic cycle (T4 Phage)

* One step growth curve experiment, burst size

= Phage adsorption and penetration, intracellular development, early and late events, replication
of phage chromosome, phage morphogenesis (assembly) and release

Single stranded DNA and RNA phages: DX174 and MS2.

Lysogenic cycle (lambda phage): Mechanism of establishment, induction, and replication.

Plant Viruses: Introduction and replication of plant viruses (TMV)

Animal viruses: Introduction and replication (adsorption, penetration, uncoating, replication,

| synthesis and assembly, and release) of animal viruses in general (HIV)

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

MQuizzes/Surprise Tests.
,./Y”A

b R

*SEE: Semester End Evaluation




Reference Books:

I. Microbiology. Author-Pelczar M, Chan ECS and Krieg
2. Prescott, Harley, and Klein's Microbiology,

(2008), McGraw Hill Higher Education- USA.

3. Principles of Microbiology, R. M. Atlas, 20

Private Limited-New Delhi.

4. Basic Virology, Wagner E K, Hewlett N J, Bloom D C and Camerini D, Publisher-Wiley-

Suggested Reference Books:

I. Virology: Principles and Applications- John Carter and Venetia A. Saunders, 2™
- Prnciples of Virology, ane Flint, Vincent R, Racaniello,
Skalka, 2020 Edition, ASM Press & Wiley, USA,

- Textbook of Microbiology- Ananthanarayanan, R., & Paniker, Publisker C. K ] - Universities Press, India,

o]

Lol
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NR, Publisher Tata MeGraw-Hill, India.
J. M. Willey, L. M. Sherwood, C. I. Woalvertor. 7 Edition

Editon (Indian Edition) (2015), McGraw Hill Education (India)
Blackwell, USA,

Edition, Wiley, UK.
Glenn F. Rall, Theodora Hatziioannou, Anna Marie

Course Outcome POs/PSOs | CL Knowledge | Class
Cognitive | Category | Session
lovel

CO1 | Describe the structural features, classification POIL, PO2, UR C B
systems, and sub-viral entities associated with PO&, PSOI

viruses.

€02 | Explain the methods of virus cultivation using | POI, PO3, U.R P 10

m vivo and in vitro systems, ncluding | pog, PSO2

identification of cytopathic effects.

CO3 | Mustrate  the replication  cycles  of PO2, FO3, U, E, Ap C,P 12
bacteriophages, plant viruses, and animal PO4,

viruses with suitable examples. PSO1,

P02
B Total hour of Instruction | Hj
Mapping of COs with POs & PSOs
Co POy PE0s

1 2 3 4 5 [ 7 8 L 10 1 2
Col 3 3 3
02 3 3 3 3
co3 3 3 2 3 3 3

3: High, 2: Medium, 1: Low

L]
;’%\A
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Chemistry Semester V Skill Enhancement Course

SEC312-3C INDUSTRIAL CHEMISTRY - 11

Course Outcomes:
* COl:Describe the elementary concept of Industrial unit operations and unit process,

*  CO2; Demonstrate industrial unit operations and unit processes via drying operation and
nitration process. ;
* CO3: Identify and classify the effluent treatment and waste management in industry,

1 Unit Processes in organic chemicals manufactore Teaching hours:15
(Weightage 50%)

Elementary concepts of Unit operation and Unit Process, Flow sheet preparation
and elements of process flow diagram, Symbols, abbreviations and rules for Flow
shnclpr:pamliun.T‘ypi:aFﬂnwdiagranmthingleuni!pn}mss.ld:aufﬂuwdinm-a.m of
multiple  processes, Continuous Vs Ratel operations.  Raw  materials,
mtermediates, end products, by products and waste.

Unit operation-drying asanExample-Introduction, free moisture, bound moisture,
:Er}rfng:unre.:quipnwnt-tmydq'ﬂ,mtaryﬂryer,ﬂashdn.'er,ﬂuidhuddryr:r.drUm dryer
and spray drver.,

Unit process-nitration as an Example-Introduction, nitrating agents, mechanism and
nitration of parafTin hydrocarbons - benzene 1o nitrobenzene. m-dinitrobenzence.

Z | EMuent Treatment and Waste Management Teaching hours:15
(Weightage 50%,)

Effluent Treatment and waste Management: Principle and equipments for aerohic,
anaerobic treatment, adsorption, filtration, sedimentation. Ba g'filters. Electrostatic
precipitator, mist eliminitors, wet serubbers. Solid waste management and Industrial
safety,

*CCE: Continuous and Comprehensive Evaluation: I consisls of Assipnments / Seminars / Presentations
¢ Cnizees £ Burprise Tesis,

*3EE; Semester End Evalugtion W ="
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REFERENCEBOOKS
*  Unit process in Organic Synthesis by P.M. Groggins, Tata Mcgraw Hill Publishing
Company Ltd.
Comprchensive Industrial Chﬂmistr}’-P.G.MDrc, Pragati Prakashan

* Industrial Chemistry-1. K. Sharma, Goel Publishing Hoyse

»  McCabe, Smith & Harriott, Unit Operations of Chemical Engineering, 5 “‘:::Iit[un,
McGraw — Hill Inc., New York

SUGGESTEDBOOKS

- E:hrev-:-‘ﬁ-:hnmimiPm:esslndusrd:s-b}lﬂmrg:T.ﬁ ustin.Megraw-HillRook
Company, Inc. New York

*  Outline of Chemical Industries- Dryden East-West Press Pyt [td

* Riegel’s Hand book of Industrial Chemistry-J.A. Kent, CB § Publishers, New Delhi.

* K. A.Gavhane, Unit— Operations T and 11, Niralj Prakashan, Pune-2010.

* Pemry's Chemical Engineers' Handbook — he McGraw- Hill Companies, Ine.

Course Outcome PO=/PSOs CL Knowledge | Class
Cognitive | Category | Session
Level
i Describe the elementary congept of POLPO2, LLR C 03
Industrial wnit aperations and umit P50
provess, N
Ciz Demomstmte industrial unit | PON, PO32, LR, Ap T 1

operstions and unit processes vig PO3 PSSO
drying  operation  and  nitration

prOCess.
03 Identify and classify the effinent PO, POY, U.An, C.P 15
freatment and wasie MERgemen in PO PSSO, Ap
| industry, | PSO2

Total Hours of Instructions 30

Mapping of Cos with Pos and PSOs

['co PO : PSO
PO1 | PO2 | PO3 | PO4 POS | PO6 | PO7 | POS [ POO | PO10! PSO1 | PEOZ
Col |3 3 ; i 3
COo2 |3 3 2 i | ) 3
1 I _ | | 3 3 3 3

| Co3

3:High,2:Medium, I:Low Wﬁﬂé
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Physies Semester V - Skill Enhancement Course

SEC313-3C Non-Destructive Testing Techniques

COURSEOUTCOMES:

* COI: Define and explain the importance of Non-Destructive Testing (NDT), identify various
types of NDT techniques, and describe their advantages and limitations in different application

arcas,

* CO2: Understand and analyze the working principles and applications of fundamental NDT

methods such as visual inspection and liquid penetrant testing,

* CO3: Describe the principles, operational procedures, and practical uses of advanced NDT
imspection technigues, including ultrasonic testing, eddy current testing, magnetic particle

detection, and X-ray radiography.

TEACHING AND EVALUATION SCHEME:

Teaching Scheme [ExaminationScheme TotalMal
: rks

Course Code|  Course Title : Trae 3 M“Mﬂ“ :

popeory | Practical * | cce| sEE

Per week
Non-Destructive

SEC313-3C Testing 2 0 2 2 25 25 50
1 Technigques

[ Unit 1: Introductionof Non -Destructive Testing {NDT)Teaching Hours: 15 {(Weightage 50%)

Definition of Non-Destructive Testing, Need for NDT Techniques and its Applications, Types of NDT
Techniques, Benefits from Non-Destructive Testing, Nature of Flaws, Varigus Steps involved in Non-
Destructive Testing, Uses of NDT Techniques for Applications other than Flaw Detection,

Visual Inspection; Principle, working, applications

Liquid Penetrant Testing: Principle, working, applications

Ultrasonic Testing; Principle, working, applications

Eddy Cument Testing: Principle, working, applications

Magnetic Particle Flaw Detection; Principle, working, applications
X-ray Radiography: Principle, working, applications

Tndt 2= Nll] ]nlEﬂl‘:linE M-ﬂﬂll‘ldu i TE-“E]]IEE Hﬂl]l's; 15 [w&mﬁ} 1

l

*SEE: Semester End Evaluation
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1) Non-Destructive Testing Techniques, Ravi Prakash, New Academic Science.

2) Practical Non-destructive Testing — Baldey Raj, T. Jayakumar & M, Thavasimuthu, Norosa Publishing
House

4) Non-destructive testing, R, Hatmshaw, London: E. Arnold

4} Treaties on Non-destructive testing, Vol. 1,2 & 3 Edited by Dr. E.G. Krishnadas Mair, NDT Centre,
HAL, Bangalore

3) Non-destructive testing, Warren J, MeGonnagle, Gordon Breach, Science Publishers Ltd

_ CO | Course Qutcomes (COs)  eed C‘ngﬂve K w3 Al
POs/PSOs level Calegars Session
Define and explain the importance of Non- POL. PO2
coy | Destructive Testing (NDT), identify various lypes PO3 U C 8
of NDT techniques, and describe their advantages PSOI
and limitations in different application arcas.
Understand and analyze the working principles POL. PO2
coz | #d applications of fundamental NDT methods PO3 U. An Cc.p 7
such as visual inspection and liquid penctrant PSOI 2 :
testing.
Describe the principles, operational procedures,
and practical uses of advanced NDT inspection PO1, PO3,
CO3 | techniques, mcluding ultrasonic testing, eddy PO7 U, Ap P 15
current festing, magnetic particle detection, and PSO1, PSO2
E Xray radiography.
Total hour of Instruction | 30
Mapping of Cos with Pos & PSOs
E POs PSOs |
1 2 3 4 5 6 T & 9 10 1 2
CO1| 3( 3| 3 3
owl-si ala 3 ‘J
| cos| 3 3 3 a3l a3

JiHigh,2:Medium,1:Low
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Mathematics Semester V - Skill Enhancement Course

A -3 athemati i
Course Outcomes:
* CO1: Construct accurate truth tables and classify compound propositions as tautologies. contradictions, or
contingencies,

* CO2: Translate between English semences and quantified logical expressions involving predicates,

quantifiers, and logecal equivalence laws,

*  CO3: Apply formal proof techniques including direct proof, contraposition, and contradiction ta validatc
logical statements.

TEACHING AND EVALUATION SCHEME:

[ Examination Scheme 7]
Teaching Sche
HALNG Schenie Max Marks Tatal
Course Marks
Course Theory |practical
Code Tifle Per [ p | Credits| g CCE SEE
Weelk week
SEC314-3C | Mathemarical 3
|_ Logic 2 i 2 2 23 25 0
(Unit1 Teaching Hours: 15

Proposition, Negation, Conjunction, Disjunction and exclusive or of propositions and their truth tahles,
Conditional Statement and 18 truth tahle, Converse, Contrapositive and Inverse of conditional statement.

Biconditional statement and its truth table, Truth table of compound propositions, Precedence of logical

operator. Tautology, Contradiction, Contingency, Lagical equivalence of compound propositions, Laws for
togical equivalence,

Unit 2 Teaching Hours: 15
Introduction of predicates, Universal quantifier, Existential quantifier, Uniqueness quantifier, Negation of
quantified expression, Nested quantifiers, Order of quantificrs, Translating English sentences into logical

apressions,  Translating logical expressions into English language, Rules of inference, Resolution

principle.Dircet proofs, Proof by contraposition. Trivial proofs, Proof by centradiction, Mistakes in proofs

*CCE: Continuous and Comprehensive Evoluation: It consisis of Assignments Seminars! Preseniations QuizzeaSurprise Tesis,
*SEE: Semester End Evaluation
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Reference Bonoks:

I “Discrete Mathematical Structures with Applications to Computer Science™. J. P. Tremblay, R. Manohar,
Tata McGraw Hill Publishing Company Limited,

2. "Discrete Mathematics Theory and its Applications”, D. 5. Malik and M. K. Sen,

Cengage Leaming
Asia Private Limited.

3. "Discrete Mathematics and Jis Applications with Combinatorics and Graph Theory”., Kenneth H Roszen,

McGraw Hill Education (India) Private Limited.

4. "Introduction to Mathematical Logic", Elliott Mendelson, CRC Press Taylor & Francis Group.

- "Mathematical Logic™, J useph R, Shoenfield, Addison-Wesley Publishing, Company.

L

. | = . y
Co | Course outeome POs/psos | Cosnitive | Knowledge | Class
_ level Category | session

I Construct accurate truth tables and classify |

CO1 | compound  propositions  as tautologies, | POL. PO2, POg,

| ik S PsOi,psoz | ReAR AN C.P 4
| contradictions. or contingencies.

i Translate between English sentences and

quantified logical expressions involving | POI, PO2, PO3,

]
!plﬂdicutes. quantifiers, and  [opical PDS:SP{EDI, U, Ap GP H

co2

| equivalence lavs.

Apply formal proof techniques including

| direct proof, contrapasition, and | POI, PO2, PO, ,
CO3

. contradiction (o0 validate logical PGS,];FISEEFSGI, K. Ap CP B
| Statemenis,
3 Total hours of Elnstmctinn | 30
Mapping of COs with POs & PSOs
0 : g i i PO 3 - PS5O .
S [ 3] 4] 57 =& 7 8 D | il
Col 3 3 1 B 0 3 I 0 0 0 3 a
cO2 s sl (60 PR B ) e o i i o & B
cox 1S s me e rw i b e HOI )

3:High, 2:Medium, 1:Low

>




