KADI SARVA VISHWAVIDYALAYA

B.Sc. Curriculum as per NEP
for Semester 4

W.E.F. June 2024




KADI SARVA VISHWAVIDYALAYA

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 Etmg!ure

Durstion In Hrs, Maximuwm Marks —|
Srme|  Camposent Course code Course tithe T Credits TAL)
Practi CCE SEE
[= iy =1 (Formative) | (Summative)
e Enzymology and Microbial
MBM233-20 etabolism (i71] i}
MEM234-2C Fdﬂlccurar Genetics of Prokaryotes 0
MBM235-2C {"rl‘:inmbiuluu Practical- TV 0 120
CHMI36-2C |Inorganic & Analytical Chemistry-I1| 60 0
CHM237-2C Organic & Physical Chemistry-11 60 0
Major Courses
01 | (Select any = 50 50 100
three of same | PHM239.2C Basic Physics - V 60 1] 12
subject)
PHM240-2C [Basic Physies - V] 60 1]
PHM241-2C Physics Practical-1V 0 120
MTM242-2C Numerical Analysis &0 0
MTM243-2C |Differential Equations &0 0
Application of Numerical Analysis
MIM244-2C gnd Differential Equations 0 =
Analytical technigues in 30 &0
MBE221-2C W ficrobiology-1
Minor e [Chemistry in Daily Life-Agriculture | 60
N CHEZZ22C nemistry 4 | 50 50 | 100
(Select any (ntrachuction to Computational 30 60
MTE224-2C [Python Programming 0 | 60
: : 3 50
03| ABC | ABC2132C Perenaiy Developmen RS e 2
T isaster Management/ Climate 0 0 5 a5 25 50
04 YaC VAC2072C E::mgn-' Renewable energy ;
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Evaluation (CCE) = 50 % and Se

2. Passing Percentage for each subject is 365,

mester End Evaluation (SEE) = 50 %,

1 i
Duratian In Hre Muaxinmum Marks
Sr.no| Component Course code Course title — Credits o s TOTAL]
Theory | Practical (Formntive) | (Summative)
SEC265-2C [Food Microblology 30 0
SEC SEC266-2C [industrial Chemistry-I1 0
05 | (Select any 2 25 25 50
One) SEC267-2C Fh}'ﬂiﬂhiﬂhfﬂgyﬂldhi:diﬂiﬂ&-!l 30 0
SEC268-2C  IQuantitative Aptitide-11 30 0
Total 22 275 275 550
MNote:
L. The marks distribution is mainly divided into two components named Continuous and Comprehensi
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Microbiology Semester [V -Major Course

MBM233-2C - Enzgnmlagx and Microbial Metabolism

COURSE OUTCOMES;
* CO1: Define the key terms and models in enz
activity.
* CO2: Understand the concepts of enzyme kinetics,
of different regulatory mechanisms:
C0O3: Understand the concept of metabolism and describe metabolies,
CO4: Deseribe and compare respiratory metabolism and fermentative metabolism.
CO3: Discuss and compare the metabolic pathways and regulation for the carbohydrate metabolism.
* CO6: Discuss Lipid, Protein and Nucleic Acid metabolism and evaluate their end products.

ymology and predict how the factors affect the BNZYme

inhihition, and repulation based on experimental data

Teaching and Evaluation scheme

Teaching Examination Scheme
Course code| Course Title Credit Scheme Max Marks Total
i (Hrs. Per Week ) Hrs. Marks

Theory CCE SEE

3 e 50 100
MBEM233- Enzymdogy and | 4 4 2 [ 50
1c Mierobial
| | Metabolism
[Unit I: Enzymes Teaching Hours: 15 (Weightage 25%)

= General Introduction, Physical and Chemical Propertics of Eneymes

#  Structure of enzymes: Active site, Prosthetic group, Apo enzyme, Holoenzyme, Co-enzymes,

cofactors, i

Nomenclature and classification of enzymes. IUB system of enzyme classification

Localization of enzymes: Extracellular and intracellular :

Mechanism of enzyme action: Transition state theory, Lock and Key and Induced Fit model

F  affecting enzyme activity, X

Unit 11 ;:::a-mm 11 il Teaching Hours: 15 (Weightage 25%)
‘it 11: -

= Enzyme Kinetics- MM Equation

F  Transformation of MM plot into linear plot

A

b R
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|
|

|ﬁ PrECUTsor activation, zymogen activation, covalent modification and Allosterism.
n

¥ Inhibition of ENZyme activit
# lrreversible Inhibition

# Regulation: Types of regulatory mechanisms: Feedback

v: Competitive, nancompetitive and uncompetitive.

mhibition, energy-linked contral,

it I1I: Introduction to Metabolism and Carbohydrate metabolism,

Teaching Hours: 15 (Weightage 2514)
= An overview of metabolism: Anabolism, Catabolism

# Primary and Secondary metabolites, Role of precursor metabol
#  Respiratory and fermentative metabolism
* Basic concept of respiration, types of respiration.
* Basic concept of fermentative metabolism,
# Carbohydrate metabolism;
*  Glycolysis and its regulation
* TCA cycle and its regulation
*  PPP pathways and its regulation
* Gluconeogenesis
*  Electron transpart chain order and organization of carriers, proton gradient, respiratory
controls and oxidative phosphorylation,
*  ATP-synthesis

ites im cell metabolizim.

Unit I'V: Lipid, Protein and Nueleic Acid Metaholism

w5

Teaching Hours: 15 (Welghtage 25%,)
# Lipid metabolism:

* [ oxidation of Falty acids,
* Ketone bodies -formation and degradation)
F Protein and Aming acid metabolism:
* Degradation of amino acid,
* Urea cyele.
* Nitrogen balance
* Regulation of amino acid metabolism in microbial system,
Nucleic acid metabolism:
* Biosynthesis and degradation of purines and pyrimidines.
* Structure and Function of Ribonucleotide reductase.

¥ - . » ---I
*CCE: Confinuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations

/Quizzes/Surprise Tests.

*SEE: Semester End Evaluation

Reference Books:

1,

0
3
4

o

Enzymes- Trevor Palmer & Philip L. Bonner, 2nd Edition, Wood head Publishing, Cambridge, UK

Enzymology- T. Devascna, English Edition, Oxford University Press, Oxford, UK.

Microbiology- Pelezar, Chan, and Kreig, McGraw-Hill, New York, USA. oyt oL

Microbiology- An  Introduction- Torora, G.J., Funke, B.R-,_ Case, CL., B8t ition,

Pearson/Benjamin Cummings, San Francisco, USA (Pearson UK HQ) in Lm:lﬂn} e

General Microbiology- Stainer. Ingharam, Wheeliz and Painter, Macmillan Pubh;:hnh, sondon, UK,
of Mi ' i ion Education, London, UK.

Biology of Microorganisms- Brock and Madigan, Pearson . :

I"'::L—;ﬁental Principles of Bacteriology - A.L. Salle, published by McGraw-Hill Book Company,

/Fi
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8. Introduction to Microbiology- Ingraham and Ingraham, §.Chand (G/L)} & Company Ltd, India.

Suggested Reference Books:

1. Elementary Microbiclogy- H. A. Modi, Shant Prakashan, India
2, Textbook of Microbiology- Dubey and Maheshwari, 5. Chand Publishing, India.
3. Microbology, A Practical Approach- Patel and Phanse, Luly, North Carolina, USA
4. Experiments in Biotechnology- Nighojkar and Nighaojka, International E-Publication, India.
5. General Microbiology- Powar and Daginawala, Himalaya Publishing House, Tndia.
6. Fundamentals i Microbiology - Frobisher and Hinsdinn, 9th Edition, Thomson Leaming, UUSA
¥ Microbiology- 8.5, Purchit, TATA McGraw Hill Publishing. Company Ltd. New Delhi, Tndia,
it [CL '
' Course Outcomes POs/PSOs Cognitive Knowledge Class
Category 'Session |
level
Col | Define the key l¢m_15 and maodels in PO1, POZ. PO, .
enzymology and predict how the factors POS. PSOI URE | C | 15
affect the enzyme activity. :
o2 | 1I'.m1_:1c_:n-?mnd the concepis ul;: enzyme kinctics, PO, POZ, PO .
- whibition, and  regulation based on U, R, .
; i PO6, PSOI, =P A5
expenmental  data of  different regulatory An
: PSO2 | :
| mechanisms |
CO3 | Understand the concept of metabolism and PO1, PO2 U.R o 3
deseribe metabalites. PSO1 5 '
CO4 | Describe  and compare  Respiratory | POl PO2 U.E. An e 3
metabolism and fermentative metabolissy. PSO1 e ==
COS5 | Discuss and compare the metabolic pathways PO1, PO3, UR E
and regulation for the carbohydrate PO3.POG, :ﬂ.l; g C 9
metabaolism. P501 ’
CO6 | Discuss Lipid, Protein and Nucleic Acid P01, PO2,
Metabolism and evaluate their end products. | PO3, PO6 U,R,E C 5
PRCH
Total hours of Instruction 60 -
Mapping of COs with POs & PSOs P90
co PO
i = 3 4 5 e = 8 9 10 1 2
Col 3 3 3 . 2 =
- Co2 3 1 3 3
Co3 3 3 i
Cid 3 3
3
COs 3 3 3 3
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|Cﬂﬁ|'3[3 3.' I| 3 |' ] 13| J
3: High, 2: Medinm, 1: Low

Microbiology Semester I'V -Ma jor Course

MBM234-2C - Molecular Genetics of Prokaryotes

COLURSE OUTCY IMES:

* CO1: Explain the structure and function of genetic material and evaluate the experimental evidence
Supporting DNA as the genetic material,

* CO2: Describe the molecular mechanism of DINA replication and the experimental evidence SUpporting
Its semi-conservative nature. '

= CO3: Diseuss mechanisms of horizantal gene transfer in bacteria and the impact of transposable
elements on genetic variation.

» CO4: Deseribe the processes of transeription and translation in prokaryotes. including the roles of key
enzyimes and factors involved,

* CO5: Explain the characteristics of the genctic code, and describe the mechanisms regulating gene
expression using lac and trp operons as models.

» CO6: Explain the types and molecular basis of mutations, analyze their consequences on gene finction,
and evaluate cellular repair mechanisms that maintain genetic stability.

TEACHING AND EVALUATION SCHEME;:

| Teaching “Examination Scheme
Course code| Course Title [Credit Scheme Max Marks Total
(Hrs. Per Week ) | Hrs, Marks
Theory CCE SEE |
Maolecular | 4 1 [ a5 | so | se 100
IT‘;[BMH#- Genetics of I'
Prokaryotes | I I
Unit 1: Introduction of Genetics i Teaching Hours: 15 (Weightage25%)

F MNature of Genetic material :
* Understanding of terms: Gene, allele, genotype, phenotype, intron, exon, cistron, recon, muton,
plasmid, chromosome, genome, zygote, merozygole, CRISPR. )
s Experimental proof for Nucleic acid as penetic matenal; Work of Griffith; Avery, MeCarty and
MacLeod; Hershey and Chase
# Gene structure and function
o Chemistry of DNA, Watson and Cricks madel of DNA structure
# Typical gene structure, functions of gene

e
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 Unit 2: DNA replication and gene transfer Teaching Hours: 15 (Weightage25%,) |
# DNA Replication
* Semi conservative nature, Meselson and Stahl’s experiment
* Molccular mechanism: Strand separation, formation ol leading and lagging strand, formation of
Okazaki fragments and their removal, proof reading.
* Postreplicative modifications and their sigmificance,
# Gene Transfer
* Fundamentals of Horizontal and vertical gene transfer, meTozypotic system
* Trunsformation: Competence, DNA uptake in Gram positive and Gram negative bacteria
* Transduction: Generalized and restricted transduction
* Conjugation: Role of sex factor, transfer of genes during F* x F.Hfr x F and sexduction
* Transposable clements; General Charaeteristics, Transposition, Insertion sequences (15) and Tn

Unit 3: Gene Expression in Prokaryotes Teaching Hours: 15 (Weightage25%,)
# Transcription

* Imitiation, rale of enzyme, sigma factor, promoter, operator
* Elongation
* Termination: Rho dependent and R independent
#  Genetic Code: Characteristics -Triplet nature, polarity. degeneracy, near universality and Wobble
phenomenon
# Translation:
& Initiation, 70 § initiation complex
* Elongation: recognition, peptidyl transfer, translocation
* Termination
* Fate of ribosomes, polysome s¥stem, polycistronic RNA
# Regulation of Gene Expression;
* Negative inducible control - lac operon
* Mepgative repressible control - trp operon

|
¥ Introduction |
* Spontaneous and induced mutations, proof for spontaneity of mutation by replica plate method
+ Effect at DNA level, transition, transversion, insertion, deletion, development of A-P Sites
# Molecular basis of mutation 4
* Chemical mutagenesis: S-hromouracil, nitrous acid and acridine orange
= Physical mutagenesis: Ultraviolet radiations
* Biological Mutagenesis: Phage Mu,
¥ Consequences of mutation .
s Forward - silent, missense, nonsense, frame shifi
» HRewverse - true reversion, suppressions (intragenic and extragenic only)
# Repair mechanisms _
* Direct repair: Photoreactivation, removal of A-P sites
= [Indircet repair: Excision repair, mismatch repair

= 5085 regulatory system &
/jifi




{Quizzes/Surprise Tests.
*SEE: Semester End Evaluation

Reference Bools:

1. Genetics a Conceptual Approach- Benjamin A, Pierce, W.H. Freeman
Jones & Bartlet Learning, USA,

2. Genes XI- Benjamin Lewin,
3. Prescott Harley Kleins

Presentations

and Company, USA.

Microbiology -Willey, Joanne M: Sherwood, Linda; Woolverton,
Christopher J; Prescott, Lansing M., 7™ edition. McGraw-Hill Higher Education, USA.
Suggested Reference Books:
1. Principles of Genetics- Eldon J. Gardner, Michael J. Simmaons, D. Peter Snustad, Wiley, USA.
2. Coneepts of Genetics- William 8, Klug, Michael R, Cummings, Pearson Education, [JSA.
3. Microbial Genetics- David Freifelder, Jones & Bartien Leaming, TISA.
4. Genetics- M.P, Arora. NS, Sandhu, Himalaya Publishing House, India.
I_ t‘L | nowledge Class
Course Outeomes POs/PSOs Cognitive IK i EJ ;
Category Session
level
CO1/ Explain the structure angd function of genetic 3
; : ; : PO, PO2
material and discuss the experimental evidence | PSO] U R C 15
supporting DNA ds the genctic material,
CO2| Deseribe  the molecular mechanism of DNA [ pop
replicetion  and  the  experimental evidence us‘ P::'E UR C 7
SUpparting its semi-conservative nature, PEO
C03 Discuss mechanisms of horizontal gene transfer in 7
b i and the i t of transposable clement FoL e M By C.p g
mﬂ 1 : Iw et ol transposable clements on PSOI. PSO2 AnE 5
L genetic variation,
CO4) Describe  the processes of transcription  and
i . : FOL, PO2, ¢ T
translation in prokaryotes, including the roles of key PSOI ULE |
enzymes and factors involved. '
CO3| Explain the characteristics of the genetic code, and POI, P02, U.R. 1 "
describe  the  mechanisms  regulating  gene PSO1 Ap, An &
expression using lac and trp operons as models,
CO6 Ea-.'pl;m the types and moleculor basis of LA S, FOL, PO2,
analyze their consequences on gene function, and PO3, PSO1, U, R E, C,P 15
evaluate cellular repair mechanisms thal maintain S An
genetic stability. == |, a0
Total hour of Instruction : —
Mapping of COs with POs & PSOs PSO:
Co 1o : 1 7
L2 13 14 s Je 7 Ja ]9 v [1
COl 3 1 -3 3
Co2 3 [N N 3 2
| CO3 3 3

i
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J 3 F)

3: High, 2: Medium, 1; Low
Microbiology Semester IV -Major Course

MBM 235-2C - Mltrﬂhlgluﬂ Practical- IV
RSFE Q)

* COL Perform and interpret biochemical tests for carbohydrate
differentiate microbial species,

¢ CO2: Describe the role and signiticunnc of
metabolism,

= CO3: Apply standard protocols to estinar

* CO4: Analyze the influcnce of pH,
efficiency of cnzymes.

fermentation and nitrogen utilization to

microbial enzymes in biochemical identification and

© the activity of enzymes like am

ylase and acid phosphatase,
lemperature, substrate

+ and enzyme concentration on catalytic

CO35: Apply Mutagenesis techniques to study UV-induced effects on
phenatypic mutants.

CO6: Develop Proficiency in iselatin
microbes.

bacterial survival and 1mnlate

g antibiotic-resistant mutants and extract genomic DNA from

TEACHING AND EVA LUATION SCHEME:

Credit Teaching Scheme Examination Scheme
Course Course Title (Hrs. Per Week ) Max Marks | Total
Code Practical Hrs. [ CCE SEE Marks
MBM235- Microbiology 4 § 3 0| 50 1%
2C Practical- TV | | |’ |
i
Uit 1

Teaching Hours 60  (Weightage: 50%)

1. Carbohydrate metabolism test: Sugar fermentation test, M-R test, V-P test, Citrate utilization test,
TSI test. . _

- Nitrogen Utilization test: Indole, H2S, Phenyl alanine, Ammonia . .

Enzyme detection test: Amylase, Protease, lipase, catalase, urease, nitrate reductase, oxidase)

Dehydrogenase, Gelatinase, Deaminase, Decarboxylase

Estimation of activity of enzymes like Amylase, Acid Phosphatase

. Effect of pH on enzyme activity.

Effect of temperature on enzyme activity.

. Effect of substrate concentration on enzyme activity.

. Effect of enzyme concentration on enzyme activity

W

190 =] o Lh B
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L. To study UV survival in £ cofi.

2. To isolate UV induced lac- Mutants.
3. To Isolate Pigment Mutants of Serratia sp.
4. Isolation of antibiotic-resistant

7. To isolate fungal Genomic DNA,

Reference Books: Experimental

mutants by gradient plate technique.
3. Isolation of Streplomycin resistant mutant by Replica plate method,
6. To isolate bacterial Genomic DNA

Teaching Hours 60 (Weightage: 50%,) |

Aditya Publisher, Indig.

Microbiology- Patel R.J. and Patel R.K., Volume I and I,

SthEdition,

CL SR
Course Outeome POs/PS0s Cognitive FRowlsdce [_:In“
Category | Session
level
CO1 | Perform and interpret biochermical Tos for POL P2 |
carbohydrate  fermentation  and nitrogen I“{'HFPD&‘ U, Ap, Cop 24
utilization to differentiate microbial species | Fsﬂll. PSC:E An * ;
C02 | Describe the role and significance of microbial POI1, PO2, 0 A
€HZymes in biochemical identification and | PO3, POG, :!m"' C,P 16
metabolism, PSO1, P50O2
CO3 | Apply standard protocols to  estimate  the PO2, PO3,
' activity of enzymes [ike amylase and acid PR, U, Ap C.P G
) phosphatase. Ps02 |
COd | Analyze the influcnce of pH. temperature, PO1, PO2, S |
substrate, and EnZyme concentration on (he PO3, POG, Ph il P 22
! : E
catalytic efficiency of enzymes, | PSO2
Iy mut i5 techniques to st 7 i
il Tl o TR ey R =
Induc ; etz on bacterial survi 15 PO6, PSO2 Al B
phenotypic mutants. 4
CO6 | Develop Proficiency in isolating  antihiotic- PO, PO2, U, Ap
resistant mutants and exiract genomic DNA | P03, POY, CT 2 P 30
from microbes. F501, PSO2
Total hour of Instruction 120
Mapping of COs with POs & PS0Os
O = PO PSOs
1 2 3 4 5 6 7 8 9 10 ! -8
3 3 3
Co1 3 3 3 3 3
co2 | 3 3 3 a 3 3
Ci03 3 3 3
3
C0d 3 3 3 3
Co5 3 3 1 3 i :
CO6 3 3 3 2 —
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Chemistry Semester IV Major Course

CHM236-2C INORGANIC & ANA LYTICAL CHEMISTRY - 11

Course Outcomes:
*C00; Describe the concepls

nomenclature, and isomerism,
*L02: Explain valence bond theory for octahedrl, letrahedral, and square plapar complexes and

analyse the chelate effect and electronic configurations.

*CO3: Explain the basics of crystal field theory, including d-orbital

geometries, crystal field stabilisation energy, and factors affecting splittin
Teller effect.

*CO4: Understand and apply complexometric and redox titration
ions and detecting endpoinis accurately.

*C05; Understand the fundamental principles and types of chromatography,

of coordination compounds, including ligands, Werner's theory,

splitting in different
g. including the Jahp-

techniques for estimating metal

of compounds in

S
| Teaching Schem = ar S e
St SOl Per Week | | P Max Marks |
= e e o Hrs, | o
' hrsPer| 0 CCE|. SFE | Maie
: =3 _ Wﬂ- Per W | ; - -7
Inorganic&
CHM236-2C|  Analytical | 4 0 4 25 | s0 50 100
[ Chemistry-I1 “n
[ontT l
1 TeachingHours: 15 (Weightage25%)

* Coordination Compounds —Introduction of coordination compounds Ligands and their
classification, Werner's covrdination theory and s experimental verification, electric
neutrality principle, effective atomic number concepl, nomenclature of coordination

compounds, izomerism in coordination compounds, chelate and chelate effects. Valence
bond theary of transition motal complexes- Octahedral, tetrahedral, square planer

2 TeachingHours: 15 {Wﬁightu;c_lﬁi!{.}
*  Crystal Field Theory-Introduction, Orientation of d-orhilals and L'r?srul Field Splitting
of Energy Levels, Crystal Field splitting in Octahedral com plexe:lr...] n:l.ral'aerlrz_d and ot
square planer complexes. Crystal Field Stabilization Energy (CFSE), I!'m;tr.-rs Illil'-illl.':.'l}li..tb
' the magnimde of Crystal Field Splitting. Crystal Field Effeets on Lattice Energy: Jahn-
Teller effec

Wﬁﬁ
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3 TeachingHours: 15 (Weightage23%) |
* Complexometric Titrations -Theory of Complexometric titration involying EDTA, Study
of EDTA complesx farmation, taking the disodiwun salt of EDTA and the effect of pH,
Ways of locating the end point, Estimation of Nickel and copper by complexometric
titration by EDTA
* Redox titration- Theory of redox titration Study of redox titration by
electrochemical patential method, Ways of locating the endpoint for redox titeation
4 TeachingHowrs: 15

*  Paper chromatography: experimental modifications, various modes of development, nature

(Weightage25ts)

*  Chromatography-A. Classification of chromatographic methods: Principle of differential
migration, description of the chromatographic process, distribution coeffic ients, modes of
chromatography, and performing column chromatography. B. Chromatography—theory and
practice: Introduction, the chromatograph (elution time and volume), capacity factor,
column efficiency and resolution, sample preparation, C.

of the paper, detection of spats, retardation factors, factors that affect the reproducibility of

RY values (duc 1o paper, solvent system, sample, development procedure), selection of
solvent. quantitative analysis,

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

*SEF: Seme

ster End Evaluation

REFERENCESBOOKS

Chemical Instrumentation -A Systematic approach-H. A Strobel

Prineiples of Instrumental Analysis: Douglas A. Skoog., F. James Holler, Stanley R.
Crouch, Cengage Leaming: 6th Edition,

Cuantitative Chemical Analysis : Daniel C.Harris, W HFreeman,NewYork.
Principles of Analytical Chemistry | H.Kennedy

Analytical Chemistry— Principles & Techniques L.G Hargis

Principles of Instrumental Analysis: Douglas A. Skoog . F, James Holler, Stanley R,
Crouch, Cengage Learning: 6th Edition,

Concise Inorganic Chemistry 1.0 Lee 4™ edition.

Principles of inorganic chemistry, Puri, Sharma & Kalia,

SUGGESTED BOOKS:

Inorganic chemistry by James Huheey, Keiter & Keiter
Textbook of Inorganic Chemistry by Durran tand Durrant,
Inorganic Chemistry by G.D. Tuli, =
Advance Inorganic Chemistry Viol-11 Satva Prakash {5,Chand).

e [norganic Chemistry: Principles of Structure and Reactivity by James E, Huheey, Ellen

A Keiter, Richard [, Keiter.Okhil K. Medhi

*  Advanced Inorganic Chemistry by Cotton and Wilkinson.
*  Cuantum Mechanics by R K Prasad,

@@M




[ KADI SARVA VISHWAVIDYALAYA
cCo CL Knowled
i Class
Course Outcome POs/ PSOs Cognitive ge Siaiio
Tevel Category | ©
CO1 | Describe the concepts of coordination PO, PSO] U C g |
compounds, including ligands,
Werner's theory, nemenclature, and
isomerism
CO2 | Explain valence bong theory  for POI, PO2, U, An 5 7
octahedral, tetrahedral, and square planar | pgp) . PS02
complexes and analyse the chelate effect
and electronic configurations.
Co3 Explain the basics of crystal field theory, POI1, PO32, U, Ap C 15
including d-orbital splitting in different PO3, PSO
geometries, crystal field stabilisation
energy, and factops affecting splitting,
including the Jahn-Teller effect,
CO04 | Understand and apply complexometric rol, Po2, Ap, An C,P 15
and redox titration techniques for PSOI, PSO2
eslimating metal ions and detecting
endpoints accurately,
[ CO5 | Understand the fundamental principles | POT. PS07 U, Ap C,P 8
and types of chromatography, |
CO6 | Apply chromatographic methods for the POI, PO2, U, Ev B T
scparation  and  identification of | pos3, PSOI,
compounds in mixtures. PSSO
Total hours of Instruction 60 |
s L=t |
Mapping of COs with POs and PSOs
| " PO PSO
‘O |01 [ 702 [ 703 [ ¥0i [ 703 | pos [ 757 T~os FOY | POTD PE01 | P50z
[COo1| 3 ) 3 3
C0o2 3 3 - 3 =
| CO3 | 3 3 2 3 | 3
Co4 | 3 3 3
cos| 3 | — | =3 3|
[coe| 3 3 i : .

3: High, 2: Medium, 1: Low
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Chemistry Sem ester IV Major Course
CHM237-2¢C ORGANIC & PHYSICAL CHEMISTRY - ]

Course Outcomes;

= CO1; Describe the nom enclature, properties,
alcohols and phenols

=('02; Explain the nomenclature, structure, bonding, acidity,
including their method of preparation and chemical reaction.

*L03; Discuss the key reactions of phenols and acids.

= CO4: Understand basic conduct
applications.

=COS5: Mustrate Le Chatelier’s principle, Nemst's distribution
Nemst Equation and thermodynamic derfvation of the law of

preparation methods, and chemical reactions of

properties of carboxylic acids,

nce terms and explain theories, laws of electrolvies and their

law, Electrochemical Series,

CO6 5 5 mass action,
-cleq;udi:,lﬂmn fundamental terms in electrochemistry and describe SHE, Calomel, and glass
e o | i T e
Teaching Scheme) |0 1
T S il 5 ~ Max Marks
hirs Practical 1= Hrz: S Total
Eer of[fohes CCE | SEE | Marks
 Week | Per Week _
CHM237-2C Physical 4 0 4 35 3 ” #
Chemistry-I1 | &

CONTENT

UNIT Particular

1

Teaching Hours: 15 (Weightage23%,)

*  Alcohols
Nomenclature, methods of preparation, physical and chemical properties, identification of
primary, secondary, and tertiary alcohaols
Unsaturated aleohols- Vinyl and Allyl alcohol
Dihydric alcohol - Nomenclature, method of formation and chemical reactions of vieinal
glycals, Trihydric alcohols-methods of formation. chemical reactions of glyceral.

* Phenols — Nomenclature, structure and bonding, prepuration of phenals. physical
properties and acidic character, comparative acidic strength of aleohols and phenuls.
resonance stablization of phenoxide jon. Reactions of phenols {without mechanism)-
Electrophilic aromatie substitution, acylation and carboxylation, Fries rearrangement,

| UClasien rearrangement, Gatterman synthesis. Hauben - Hoesch reaction, Lederer

Manasse reaction and Reimer-Ticmann reaction

Sonstel
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ra |

Teaching Hnuﬁ:lf{“’uighmgﬂﬁ“.r‘-}

*  Carboxylic Acids - Nomenclature, structure and bonding, acidity of carboxylic acids,
effects of substituents o acid strength, mechanizm of decarboxylation, Methods of
formation, physical properties and chemical reactions of dicarboxylic acids - oxalic,
succinic and phthalic acid

* Substituted Acids ~Methads of formation & chemical reactions of halo acids, hydroxy
acids, malig, tartaric, citric and mlic}rlicﬁnid&l]ns&tum’mﬂ Acids - Acrylic and
cinnumimnid.inu-ndm:tin:-ntuacFdsdr:rivatiw:s—Pr«epnr{fﬁn,pmp:rti&ﬁund‘umnf acid
halides, amides, anhydrides  andesters, Interconversion of acid derivatives by
nueleophilic acyl substitution HVZ reaction, Hofimann - bromamide reaction and ester
hydrnlysjs{wiihnutm&chmdam}.

3 Tenching Hours: 15 (Weizhtage25%;)

* lonic Equilibria - Arrheniys theory of electrolvie and its application, Ostwald’s dilution law,
its uses and limitations. Debye - Huckle theory of strong electrolytes, asymmetric,
electrophoretic, DebyeFalkenhagen and Wein effects, Activity coetficient, mean activity
coctlicient, jonic strength, DebyeHuckel limiting Jaw. Resistance, Conductance, Specific
conductance, Equivalent Conductance, Molar Conductance, Equivalent Conductance atlnfinite
Dhlution

*  Chemical Equilibriam - Equilibrivm constant and free energy, thermodynamic derivation of
law of mass action, distribution law and phase rule, Le Chatelicr’s principle, Nernst's

distribution law for solute, principle of extraction of solule from solution and washing of
précipitate

4 Teaching Hours: 15 (Weightage2514)

. Ehttm:hemialn--lnuurtuctiun of terms: Oxidation, Reduction, Redox, Anode, Cathode,
Electrode, Half Cell, Cxidation & Reduction Potential. Electrochemical cell {Galvanic Cell)&
Representation cell.Electrochemical Series and its S gnificance, Nernst Equation of Cell EM F
and single electrode potential EMF of a cell and its measurements, com putation of cell EMF.
Numerical

*  Description of the following electrode
Standard Hydrogen Flectrode,
Calomel Electrode.

_ Glass Electrode,

;CCE.' Continuous JtI'IdIICI:IIﬂ]:II."I:ﬁEt'LSi\"E Evaluation: It consists of Assignments /Seminars/ Presemtations

Mnizres/Surprise Tests.

*SEE: Semester End Evaluation

REFERENCESBOOKS

Organic chemistry by Morrison & Boyd V™ Edition

-

*  Advance organic chemistry by RK. Bansﬂll.r" vl

*  Organic chemistry by LL_Finar Vall &.11 V™ Editicn -

«  Organic chemistry by pine, Hendrikson, Cramand Hammond] V¥edition...
'd - 1 - f LY -Il.

®  Advanced organic chemistry by Jerry Marc b 1 L

= Rieren chemistry: conformation and mechanism VI" edition by P.5. Kalsi.

= Advanced organic chemistry by Arun Bahal and B.5. Bahal,

OB e
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SUGGESTED BOOKS:

Organic Chemistry Vol |, I 1T by S, M. Mukherjee, S.P. Singh, B.P.Kapoor.
Stereo Chemistry by Nasipur:.

Advanced Physical Chemistry by Gurdeep Raj

Physical Chemistry (Questions and Answers) by R.N, Madan
Principles of Physical Chemistry by Puri, Sharma, Pathania.
Essentials of Physical Chemistry by B.5. Bahal, Arun Bahal G.D, Tully.
Physical Chemistry by G,H.EanDW.jﬂu:d.,MH:GrawiljJF, 1998, 6thed,
Physieal Chemistry by W.J Moorc, 4* ed. Oriegt Longmans, 1969

G.D. Tully, 8. Chand.

€ £ Knowled
Course Qutcomes POs/PSOs | Cognitiv iy e cm,s
Category Session
e level
CO1 | Describe the nomenclature, properties,
preparation  methods, and chemical PO1, PSOI u C 12
reactions of alcohols and phenals
CO2 | Explain the nomenclature,  structure,
bu_u_nding,la:id:it?. pmpafies of carboxylic PO1. PSOI U, An o ih
acids, including  their method  of
preparation and chemical reaction,
€03 | Discuss the key reactions of phenols and | POI, PO2,
acids. PSO1, U, Ap C 8
PSSOz
CO4 | Understand basic conductance terms and i
explain theories, laws of electrolytes and PO, PSSO LR Cp [
their applications.
COS5 | Nlustrate  Le Chatelier's principle,
Nemst's distribution law, | POI, PO2,
Electrochemical Series, Nemst Equation PSOT, U, Ap [ 12
and thermodynamic derivation of the law PSO2
ol mass action.
CO6 | Explain  fundamental  terms i
clectrochemistry  and  describe  SHE, PC;IS'{P}?3' U, R C.P 3
Calomel, and glass electrodes. = 4
Tutal hours of Instruction J ) 60 ]
Mapping of COs with POs and PSOs - ] 551
o o e T Toa PO4 [ PO5 | POG | POT | POS | POY | POID PS;]I [ PSOz
] e | L
coz| 3 | ! A
i3 -Tr ES SIS R .0 e 3 | _
| CO4 | 3 3.l 532
| €CO5 | 23 : - = I 3 |
[ cos | 3 33 =M= ==

3: High, 1: Mnﬂiu m, 1: Low

At L
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Chemistry Semester IV Mg jor Course

238-2C CHEMISTRY ALS -

Course Outcomes:

*COI: Synthesize selccted organic compounds using a single-step method

= CO2: Synthesize oroanic compounds using the green chem istry method

*CO3: Separation and identification of water-insoluble organic mixtures.

*CO4: Implement and determine Conductometric, pH-metric titration of chemical solutions.
*COS: Analyze chemical kinetics and distribution phenomena (o determine the reaction order.
* COG6: Demonstration of optical activity of an organic compound using Polarimeter techniques.

Chemistry
CHM238-2C| Practicals — 0 8 4 5 50 50 104}
v
A, Organic Practicals Teaching Hours: 60 (Weightage 504%)

Single step Organie preparation (Minimum Five)
= Preparation of m-Dinitrobenzene from Nitrobenzene
*  Preparation of p-Nitroacetanilide from Acetanilide
*  Preparation of Acetanilide from Aniline (Green Preparation)
*  Preparation of Benzilic Acid from Benzil (Green Preparation)
* Preparation of Di-benzalacetone from Benzaldehyde
*  Preparation of p-bromoacetanilide from Acetanilide

= Seperation of Organic Mixture (Water Insoluble) (Minimum Seven)

*  Separation and gualitative determination of hinary organic mixture (Only Water
Insoluble Solid Compounds taken), derivative of any one compotnd. kil
Acid: Benzoic acid, phthalic acid, Salicylic acid. Cinnamic aeid. Antheanilic acid. Mitro
benzoic acid. . .

Phenal; [-Hﬂphthul,E-Naphthﬁi,n—nitmphenul,m-n|tmphmni,p—n1tmphcml._

Base: Diphenyl amine, p-toludine . o-nitro aniline.me-nitro aniline, pe=nitro aniline,

Neutral: Naphthalene. anthracene. acetanilide, m-di nitro benzene.
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B. Physical Practicals (Minimum Ten) Teaching Hours:60 (Weightage 50%,)
*  Determination of cell constant

* Determination of equivalent conduc tanve, degree of dissociation and dissociation constant
of a weak acid.

* Determination of distribution coe flicients of:
(2) lodine between water and carbontetrachloride.
(D) Acetic / benzoic acid between water and cyclohexane

* Study the equilibrium of at least one of the following reactions by the distribution
method;
b2 (aq) + 1™ — I; {ag)Cu'(aq)
+niNH; — Cu{NH;),

* Calibration of pH meter using 4 pH buffer solutions and determine the strength of the
given acid/base using pH metric titrations (HC Ve NaOH)

* To determine the Dissociation constant of the acid of mixtures of C H;COONa and
CH:;COOH by pH meter

* o study the kinetics of the reaction of decom position of HyOycatalysed by indine jon
(Clock reaction)

* Find the solubility and heat af solution of the given organic acid at two different
Temperatures

*  Demonstration related to the optical activity of an organic com pound by a Polarimeter.

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations
fQul'ms.-'Eurprisr: Tests,

*SEE: Semester Fnd Evaluation

REFERENCES BOOIK:

*  Advanced Practical Chemistry by Jagdamba Singh, R.K.P, Singh, Jaya Singh, LDSY adav,
L. R, Siddiqui, Jaya Shrivastava

*  Advanced Inorganic Analysis by Agrawal Keemtilal, Pragati Additions

* Practical Physical Chemistry by B Vishwanathan and P.S Ragvan

SUGGESTED BOOKS: : N
i * Advanced Physical Chemistry Experiments by Gurtu — Gurtu Pragati Additions

+  Textbook of Organic Chemistry by Parashar and Ahluvalia
= Compiehensive Practical Organic Chemistry by K Ahluwalia and Renu Apmarwal

et
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CL
CO Course Outeomes iy Cognitive thowledg CI“J“
PS0s level ¢ Category | Session
Synthesize selected organic compounds POL, PSOLT,
0 using a single-step method PS02 Ap 2 =0
Synthesize ic compounds using th CRh R,
co?2 "_:;f"mzhmf?’lmm“"’ sl N R P 20
g stry PS0)2
. | Separation and identification of water- FOI, PO2,
S nsoluble organic mixtures, PS02 Ap E 2L
Implement and determine
Cod Conductometric, pH-metric titration of | POy PS02 An 4 2 20
chemical salutions.
Analyse  chemical kinetics  and
distribution phenomena 1o determine the | POI, PSOL, .
cs reaction order., PS02 AP, E bk =0
Demonstration of aptical activity of an PO PO?
CO6 | organic compound  using  Polarimeter Pi; o2 ] Ap, E 5% & 20
technigues. ’ I
|_ Total hours of Instruction 120
Mapping of COs with POs and PSOs
[ PO PRO |
© oiTroz T3 PO4 | PO5 | P06 | PO7 [ POS | POY | POI0 | PSOI | PsOa {
col | 3 g ;
_Cﬂi 3 3 _r
C03 3 2
1 3 |
co4 | 3 1 3 3
i = 3
Ol 3 2

3: High, 2: Medium, 1: Low
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Physics Semester IV Ma jor Course

PHM239-2C Basic Ph sics-V
———=loel basic Physics-V

CﬂUESE{}U']‘CﬂMES (COs);

CO3:Describe and apply concepts of radioactivity and radioactive decay in real-world app]ic&;-inm-
£ of nuclear detectors and Particle aceelerators,
COS: Analyze resolving power of optical systems and their limitations,

* s oa g
£
=
ol ol
&
2 !
8
=]
g
B

Cierlach,
TEACHING AND EVALD ATION SCHE ME:

'la‘;nhnhing Examination Scheme =
Conrse Code Course Title P‘I‘hﬁ Credits vk EE':III Mar;m N'II':E
er Week
PHM239.2¢ f ““"iﬂ:‘}’;ﬂ“’v 4 4 2.5 ] 50 50 100
| Unit 1: Digita] Electronies Teaching Hours: 15 (Weightage 25%)

Introduction, Number SYSlems used in Digital Electronics, Decimal Binary, Hexadecimal and Octal,
Binary Codes(A) BCD, (B) Gray, (C) Excess-3 Codes, introduction to hasic logic gates, NAND,NOR and
XOR gate, De- organ's thearem,(i) Binary 1o Gray Code Converter (i} A Parity Checker (iii) The Half

Adder (iv) The Full Adder (v) Parallel Adder (viJHalf subtractor, {(vif)Full subtractor, [lhstrative
examples,

Unit 2; Radivactivity, Detectors & Accelerators Teaching Hours: 15 (Weightage 25%,)

Radioactivity: Introduction, Radioactive growth and decay, Ideal equilibrium, Transient equilibrium and

secular equilibrium, Artificial Radioactivity, Determination of the age of Earth, Carbon Dating, Nhstrative
Examples

Detectars & Accelerators: Introduction, Detectors for Nuclear Particles, (i) Proportional Counter (i) The
Geiger Counter, (iii) Scintillation Counter, (iv) Solid state or Semiconductor detectors Linear Accelerator
and Cyclotron
| Unit-3 Resolving Power Teaching Hours: 15 (Weightage 25%)
Resolving Power, Rayleigh’s Criterion, Limit of resolution of the eye, Limit of resolution of a convex
lens, Resolving Power of Optical Instrument, Conditions for Resolutions according to I:.u:d Rayleigh,
Resalving Power of a telescope, Relation berween magnifying power of tel:smp:,lkmlﬂng power Iul" o
microscope, ways of increasing resolution, Magnification versus resolution, resolving power of a Prism,
ResolvingPower of a Plane transmission grating. Illustrative Examples _
Unit-4 Introduction to Atomic Spectra Teaching Hours: 15 (Weightage 25%)
Orbital and Magnetic Dipole Moment, Larmor Precession, Space quanlmuhmlu. Electron Hspm, ‘:’En.tur
model of atom, Spectroscopic terms and their notations, Stern Gerlach Experiment, l‘au.l: 5 Ex; mm;;
Principle, Zeeman Effect- Normal Zeeman Effect and anomalous E:-err}:a:ff Effect, Explanation of Norm

i malous Zeeman Effect, Paschen bac et .
‘Lf::iiZEHfmifﬁLﬂELMn;iﬁmzhm It consists of Assignments /Seminars’ Presentations Chizzes Snrprise Tests,

“SEE: Semester End Evaluation




6) Optics by Ajoy Ghatak, MeGraw-Hill Education
7) Atomic & Molecylar Spectra: Laser by Raj
8) Atomic & Molecular physics by Guptakumar

Brij Lal, M. N. Avadhanuly - 8.Chand

Kumar, Kedar Nath Ram Nath Prakashan

CL KC
U Course Outcomes (COs) Mapp Ed Cognitive Knowledge Class
Nuo. POsPS0s level Cat Session
cop | Understand  number systems and logic | POL, PO3 U = = .
i -1 Bates used in digital electronics, P301
Design and explain logie circuits such as POL, POM,
CO2 | adders, subtractors, parity checkers nsing POg& Ap, C P -
| | pates. P302
Describe  and — apply concepts pf POL. PO2
CO3 | radioactivity and radicactive decay in real- PS:[]I U, Ap C 7
world applications,
cos | Bxplain working of nuclear detectors and | PO, POg U A c T
particle accelerators, PS02 i
Analyse resolving  power of optical | PO, PO3
: £03 systems and their limitations. PS01 An, B c i
Explain the structure of atomic spectra and FO1, PO3,
CO6 | quantum effects such as Zeeman and POg U, An C 15
Stern-Gerlach, PSO1
Total hour of Instruction 60 |
Mapping of Cos with Pos & PS0s
POs PSOs |
st Nl 219 el sT el 2] sl ol il =
col| 3 3 2
coz| 3 y - =
co3| 3 | - 3
co4| 3 5 -
| OO05] 3 5
Co6| 3 ? —

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

PHM240-2C Basie Ph}:ﬂrs-ﬂ

CO1:Use Biot-Savart and Ampére”
CO2:Compare and evaluate magne
CO3:Apply Schriidinger's equatio

5 law to caleulate magnetic fields for current distributions,
tostatics with electrostatics,

TEACHING AND EVALUATION SCHEME;:

=
] Teaching Examination Scheme
Course Code Cuourse Title i::lema Credits Max Marks Total
BOrY Hrs. Marks
Per Week CCE SEE
Basie Physics-VI
PHM2
M240-2C (Major) 4 4 2.5 f 50 50 100
[ Unit 1; Magnetostatics Teaching Hours: 15 (Wej
Magnetostatics *15 (Weightage 25%) |
Magnetic Fields, Currents, The Sig - Sﬂ'.lra:t_f_aw, Steady Currents, The magnetic field of a steady current,

The divergence and cur] of 3,
Electrostatics, Scalar and
Problems,

Unit 2: Introduction to Quanium Mg._-.hnuigi

well, lllustrative examples,
Unit-3 Basic concepts of Plasma

Introduction, Composition and Characteristics
collisions, Surface Phenomena, Transport Phenao
Recombination, Ohm's law, Gas Discharge, Composition of varions
Plasma diagnostics, Plasma waves and Instabilities Confinement o

MNustrative exaomples,
Teaching Hours: 15 (Weightage 25%)

Unit-4 Nanomaterial and Nano Devices

Introduction, synthesis of nano structured material, top-down approach in nanumate.ri?i E}rn!he?is, bottom-
up process synthesis of nanoparticles, Epitaxial Technique for synthesis of nanomaterial, chemical method
nanomaterial synthesis, Nanotechnology and environment, properties andpossible applications.

Teaching Hours: 15 (Weightage 25%;)

; 8 Elastic collisions, Inelastic
mena, Diffusion and Mobility, Viscosity, Conductivity,
natural and Man-made Plasma,

f Plasma, Space Plozma,

of a Plasma, Collision

Nano magnets, classification of Nano-magnetic materials, , Nano-magnetism in technology, applications of

semiconductor  nanostructures  and devices,

carbonnanotubes, types of carbon  nanotubes,
nanotubes, Applications, Ilustrative examples

applications of semiconductor nanostructured,
synthesis of carbon nanotubes, properties of carbon

*CCF: Continuous and Comp
*SEE: Semester End Evaluation

rehensive Evaluation: It conslsts of Assignments Seminars’ Fresentntions ﬂ}uiﬁﬁurplin Tests.




2) Introduction to Ouantym MechanicsbyD, J. Giriffiths, Pearson Education

3) E[ﬂﬂm!mfPlaamaPhﬁi:sh}rS.N. ﬁmwami,ﬂeurl:enlralhmkﬁgmc}r[ﬂlld., Calcutta,
4) Engincering Physics by V, Rajendran, McGraw Hill Education, New Delhj

=) Engincering Physics by H. K. Malik, A. K. Singh, McGraw Hill Education, New Delhj

CL KC
Co Mapped S Clm_|
Course Outcomes (COs) Cognitive Knowledge
M. POs/PS0s bevel Catego Session
coy | Yse Biot-Savart and Ampére’s law to calculate PD;,;_.;;EE' A C 10
magnetic ficlds for current distributions, PSO Frit
Compare and evaluate magnetostatics  with | PO, POg
Sr electrostatics. PFS01 Gl = 3
co3 | APPly  Schridinger's cquation to  physical PO1, PO3 A c 15
systems like infinite potential wells, FS01 P
Explain basic plasma properties and its prosence PO1, POs
e in nature and experiments. PSO2 Sra < 15_
cos | Analyse methods of synthesis of nanomaterials Pﬂ;b]:,m’ A c 5
and their physical properties, PLO P
cog | Pescribe applications of Nang devices including PO1, POg U A p 7
_ nanotubes and magnetic materials, PS02 KR
Total hour of Instruction 60 |

Mapping of Cos with Pyg & PS0s

POs PS0s
Sl Fl 2 34l X7 67 20 2 %) w| 1] 32
T I 3
co2| 3 I 3
co3| 3 3 3
A E =
0os| 3 i
Co6| 3 l :
3:High,2:Medium,1:Low
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Physics Semester 1V - Major Course

PHM241-2¢C Physics Practical - v

COURSEOUTCOMES (COs):

.
£
£
:
5
= .
g
&
:
2
:
=
2
g

2) To compare the Capacity of two capacitors (C1/C2) by De Sauty method,
3) To find the viscosity of 8 fluid using coaxial viscometer,

4) To understand the Surface Area (0 Volume Ratig property of nanomaterials.
3} To study the absorption co-cificient of liquid using photocel],

6) To determine low valug of *C" using Schering bridge,

7) To find the wavelength of light using an Edser’s =A™ Diffraction Pattern,

8) To determine the valye of unknown wavelength using Cauchy’s constant,

-
Examination Scheme

Course Code Course Title Credits ‘Max Marks Total

Hrs. - Marks
CCE SEE
PHM241-2¢ | Physics ﬁ',““j“' f 5 ’ 4 5 - =

= {111]

I_Uﬂitwliﬁ’ﬂghllge 5% |

Unit-IT (Welghtage :50%)

[} To verify De Morgan's Theoremms using NAND gate (IC-7400)

2} To determine wavelength using Hartmann formula

3) To find the decay of Temperature when body is allowed to cool, (Thermocouple)
4) To measure the activation energy of a semiconductor,

3) To study the characteristics of LT,

6) To find the characteristics of JEET &amp; Determination of , rd, gm

7} To determine self-inductance with the help of Anderson Bridge.

8) To find a low resistance using Carey Foster bridge

*CCE: Coatinnous and Comprebensive Evalsation: It consists of Assignments /Seminars’ Presentations MruieresSurprise Tests,

*SEE: Semester End Evaluation
Note:

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

Principal of the institute,

2} Hands-on/ Project /Model ete, will carried out additionally for the enhancement of related skills




KADI SARVA VISHWAVIDYALAYA

.
9 Mapped | €L i Lo e
No. Course Qutcomes {COs) PO IP'PSDa Cognitive Knowledge Su:im]
level Category
el Construct and verify logie eircuits using oL PO,
i universal logic gates and De Morgan's laws, ch{):g Ap, An P 20
Mcasure fluid Viscosity and study surface area_ POL, PO2 -
_EGE volume ratip of nanomaterials, P02 Ap, E P 20
interference methods, and Schering bridge, Pﬁ%"; Ap, E CP 20
Study characteristics of UJT, JFET and POI, POs
E determine s like : PS03 An, Ap P 20
Determine inductance using Anderson Bridge POIL, PO3
ces and resistance using Carcy Foster bridge. PSO1 Ap, An P 20
COG Perform precision measurements using mﬁm' &
viscometer, photocell and diffraction selups, s p E P 20
Total hour of Instruction 120

Mapping of Cos with Pos & PS0s
COs — =8 I"SEIE___|
1 2 3 4 5 17 7 8 9 10 1 2
| CX 3 1 3 3
coz| 3| 2 3
coz| 3 2 3 2
co4| 3 3 3
CO5| 3 2 2
CO6| 3 2 3 3 |

3:High,2:Medium,1:Low
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Mathematics Semester [V Ma jor Course

MTM242-2¢C Numerical Analysis
Course Outcomes:

* CO: Understand and use finjte difference concepts and symbolic operators in palynomial approximations.
= COX: Solve algebraic and transcendental equations using methods like Bisection, False Position. Newton-
Raphson, and Secant.

* C0O4: Use Gaugs, Stirling, and Bessel interpalation formulas and work with unequal intervals using divided
differences,

* CO3 Perform numerical differentiation and identify maxima and minima from tabulated data using
mterpolation formulas,

*  CO&: Apply numerical integration technigues like Trapezoidal, Simpson’s 1/3. and 3/8 rules 1o approximate
definite integrals.

TEACHING AND EVALUATION SCHEME:

Teaching |_ Examination Scheme
o Scheme b Max Marks Total
Course Code Course Title Theory Crodits Hire. [— Marks
Per Week CCE SEE
Numerical |
ML | e 4 4 2.5 50 J 50 100
[Unit 1 Finite Differences Teaching Hours: 15

Approximations and errars in computation, Finite differences, Forward differences, Backward differences,
Central differences, Differences of a polyvnomial, Factorial polynomial, Symbalic operators, Relation between

Operators.
Unit 2 Solution of Algehraic and Transcendental Equations Teaching Hours: 15

Algebraic equations, Transcendental equations, Bisection method, Method of false position, Newton-Raphso
method, Secant method.
' Unit 3 Interpolation

[ntroduction, Mewtons forward and backward interpalation formula, Central difference interpalation formula)
Gauss forward and backward interpolation formula, Sterling interpolation formula, Bessel's interpolation
formula, Interpolation with unequal intervals, Divided differences and iis properties, MNewton’s divided

~ Teaching Hours: 15

difference formula, Relation between divided and forward differences, Lagrange's interpolation formula fod

e /=l

equal and uncqual intervals
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| Unit 4 Numerical Differentiation and Integration

Teaching Hours: 15 |

Numerical differentiation using Mewton's forward and backward method, Maxima and minima of a tabulated

function, Numerical integration: Newton-Cotes quadrature formula, Trapezoidal rule, Simpson’s 1/ rule,
Simpson’s 3/8th rule

*CCE: Continuous and Comprehensive Evafuation: It consisss of Assignments Seminars! Presemtutions SQuizzes'Surpeise Tess,
*SEE: Semester End Evaluation

Reference Books:
l. MNumerical Methods in Enginf:en'ng and Science, Dr. B § Grewal, Grewal J. S.. Khanna Publication.

2. Numerical Analysis and Computational Procedures, 5. A Mollah, Books & Allied Ld.
3. Numerical Analysis, Kaiser § Kunz, Megraw-hill Inc.
4. Methods in Numcrical Analysis, K. L. Nielsen, Macmilllan Company.
3. Numerical Mcthods, V. N. Vedamurthy, N. Iyengar, Vikas Publishing, House Pvt. 1.td.
6. Numetical Mathematical Analysis, Tames B, Searborough, Oxford University Press,
7. Numerical Analysis, Vithal A, Patel, Harcourt Brace Colle ge Publishers.
8. Introductory Methods of Numerical Analysis, 5. 5. Sastry, Prentice Hall of Indja Py, Ltd. Wew Delhi.
o -
co Course Outeome POs { PSOs Cognitive Knowledge | Class
level category session
[ CO1 | Understand and tse fomiie dilference | PO, PO2, POS, | U, Ap C,P 15
concepts and symbolic operators i PS01, FSO2
polynomial approximations,
COZ | Solve algebraic and transcendental | PO1, PO2, PO3, (U, Ap,E 1 ]
equations using methods like Biscction, | PO®G, PSOI,
False Position, Newton-Raphson, and | PS03
Secant, -
CO3 | Apply Newton's forward, backward, | POL, PO3, PO6, | U, Ap, E P 7
| and central interpalation technigues for | PSOI
estimating intermediate values.
CO4 | Use Gauss, Stirling, and Bessel POL, PO3, POM, [U, Ap e B
| interpolation formulas and work with P0G, PSOI,
uncqual  intervals  using  divided | PSO2
differences. e 7
-CEIS Perform numerical difTerentiation and POL FOZ, P03, (U, Ap -
identify maxima and minima from | POG, PSO1,
tabulated  data using  interpolation | PSO2
Tormulas. _
CO6 | Apply numerical integration techniques | PO1, POZ, PO3, U, Ap, G, P 7
like Trapezoidal, Simpson's 1/3, and | PO4, POS,
38 rules w  approximate  definite | PSOL, PSO2
integrals.
ntepre Total hours of instruction G0
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Mapping of COs with POs & PS0s

PO

Co

Col

C03
CO4

Cos

| CO6

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

MTM243-2C Differential Equations
Course Outecomes:

= COM: Solve linear differential equations with constanl coefficients using complementary and particular

* L0 Apply short methods to find particular integrals for special forms of nput functions in differcntial
erjuations,

* LCOX Use the method of undetermined coefficients and alteenative techniques to solve homogencous and
reducible linear differential equations,

* CO4: Solve linear differentiyl cquations using the method of variation of parameters and known integrals
frivm complementary functions

*  COS5: Define and classity first-order partial d iferential cquations, includin g order, degree, lincarity, and type.,

* LO6: Derive partial differential equations by climinating arbitrary constants and functions: solve Cauchy’s
first-order PDEs,

TEACHING AND EVALUATION SCHEME:
[5e=

Teaching Examination Scheme

Course Code Course Tifle ._.?TI"E'E Credits = Max Marks h’}‘:rtia;
eory .
Per Weelk CCE SEE
Differential
43-2C :
MM Equations 4 | & 15 S0 S0 100
: -
[ Uni 1 Teaching Hours: 15 |

Linear differential equations witl constant coefficients, Determination of complementary function af the given

equation, The symbolic function _'|[|T' Determination of the particular integral (1) of the given equation, General

method of getting P.I., Short methods for finding P.I. of iD)y = X, when X is of certain special form, Short method of finding
P of fiD)y = X when X = ¢ » Short method of finding P of fiD)y = X when X =sinax or cogax., Short methed of

finding P.I of fiD}y = X when X = v Short method of finding P.1. of fiD)y = X when X = &™F where V is any function of]

%, Short method of finding P.L of fiDly = X when X = xI where V is any function of x.
. Teaching Hours: 15
Unix 2

linear equations with constant coefficienis, Homogeneous linear equation

cquations, Definition of]

Method of undetermined cocfficients for solving
Method  of solution of  homogeneous linear differential

W/ (o, ]E Ay where D =d /dz,x =€" and X is any function of x, An altemative method of getting P.1 of homogencous
] ¥ =

equations. Equations reducible 1o homegeneous linear form, Legendre's lincar equations,

'_'_._r-._._'_'_
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[ Unit 3 AN Teaching Hours: 15 |

Method of variation of parameters for selving oy / dy + Plx}y = ((x), Method of variation of parameters for solving

dly i + Plaid v/ av) +Nx) = Rix). Complete solution of ¥+ Fy'+ Oy = Rin terms of one known intepral
belonging to the complementary function C.F)

Unit 4 Teaching Hours: 15
Definition of partial differential equation (PDE). Order and degree of PDE, Lincar and nonlinear PDE,

Classification of first order PDE, origin of PDE, Derivation of PDE by elimination of arbitrary constants,

Derivation of PDE by elimination of arbitrary functions ¢ from ihe equation. #(u,v)=0 where u and v e

Iimcl:iun of X, ¥ and 2, Cauchy’s problem for first arder equations. J

“CCE: Comlinuos and Comprehensive Evubuation: It consisis af Assignments Semingre Presentations AilEresSurprise Tosis,
*SEE: Semester End Evaluation

Reference Books:
I. Ordinary and Partial Differentjal Equations, M. D. Raisin ghania, 5. Chand & Company Ltd.
2. Differential Equations with Applications and Historical Notes, Simmons (LF.. Tata MeGraw-Hill Publishing
Co. Led.
3. Differcntial Equations, Rukumangadachari E. Pearson Education
4. Ordinary Differential Equations-A First course, Brauer R., Nohel J, Benjamin Inc.
3. Ordinary Differential Equations, G. Birkoff and G, . Rota. Ginn and Co,
6. Introduction o Ordinary Differential Equations, E, A Coddington, Prentice Hall of India,
7. Elements of Ordinary Differential Equations, M Galom and M. E, Shinks, McGraw- Hill Rooks Co., 1965,
8. Theory and Problems of Differential Equations, F. Avers, McGraw Hill.
9. Advanced Engineering Mathematics, E. Krevzig, John Willey and Sons.
10. Introductory Course in Differential Equations, Daniel A Murray, New York Longmans, Green, and Co,
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\ Cognitive | Knowledge | Class
L
Co Course outcome POs / PSOs level category | session
- Solve lincar differential equations with '
C01 | constant coefficients using Pg;‘ﬂﬁﬂﬁ*spﬂgs' U, Ap e i A
| complementary and particular integrals. ;
Apply short methods to find particular
CO2 | imegrals for special forms of input | Pﬂh[;ﬂg’sggﬁ’ R, Ap CF 7
funetions in differential equations, A i
Use the method of undetermingd
e : i POLPOZ, PO3
cocticients and alternative techniques to i :
2 solve homogeneous and reducihle lincar Pﬂgégzﬂl* U, Ap GP 15
differential equations,
Solve linear differential equations using
cog | he method of variation of parameters mllhzﬂ]?;;ﬂa! A " p 5
and known integrals from [*'Eﬂ]! F'ECI]I xR €, 1
complementary functions, : S
Define and classify first-order partial
CO5 | differential equations, including order, P.“'*Pm' R, U, An C 8
G A - PSOL, PSO2
degree, linearity, and type.
Derive partial differential equations by
ks : POL, POZ, PO3
climinating  arbitrary  constants  and - : 3
R tunctions; solve Cauchy's  first-order rﬂgjsgiﬂ]’ o it GP !
PDEs.
Total hours of instruction ol |
Mapping of COs with POs & PSOs
[ co PO PSO
S N I 2 7 N o BT [ o T 1 2
LB | 3 3 3 ) ] ] ] [ 0 i 2| 3
CO2 3 0 3 0 0 3 { 0 0 1] 3 3
CO3 3 3 3 0 0 3 0 0 0 0 3 3 |
C4 3 3 L 2 0 3 ] il 0 0 3 3
CO5 3 3 0 0 0 0 0 0 0 0 3 3
Co6 | 3 3 : o L 0 3 0 0 0 0 0

3: High, 2: Medium, 1: Low
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? Mathematics Semester TV — Ma jor Course

SR o Ao o s

Course Outcomes:

-

COl: Compute finite differences and apply interpolation techniques (Newton, Gauss, Sterling, Bessel.
Lagrange) to estimate function values,

CO2: Perform numerical differentiation using forward and backward difference methods on tabulated data,
CO3: Apply mumerical integration techniques including Trapezoidal, Simpson’s 1/3rd and 3/8th rules 1o
approximate definite integrals.

CO4: Solve linear differential equations by determining complementary functions for different types of
auxiliary equation roots (real, equal, complex, surd).

CO3: Find particular integrals using standard and short methods for different forms of nonhomogencous
Lerms.

CO6: Solve differcntial equations using undetermined coefficients. Legendre's form, variation of paramelers,
and derive partial differential equations from given functions or constants,

TEACHING AND EVALUATION SCHEME:

Teaching ' | Examination Scheme
i Scheme | Max Marks Total
Course Corle Conrse Title m Credits Hie . Marice
Per Week CCE SEE =
Application
of Nun_-mﬁl:a]
MTMH-I—IC .-H‘I_.El}".?-lﬁ a._l:bd g 4 5 5“ 5[} “-“]
DifTerential .
L Equations | | |
[
Unit I Application of Numerical Analysis Teaching Hours: 60
1. Evaluation of finite differences of various funetions,
2,

Evaluation of differences of a polynomial,
- Application of Newton’s forward formula.

- Application of Newton's backward formula,

- Appheation of Gauss forward interpalation formula,

3
4
5
6. Application of Gauss backward interpolation formula.
7. Application of Sterling interpolation formula.

8. Application of Bessel's interpolation,

9. Applications of Newton’s divided difference formula.

10, Application of Lagrange’s interpolation formula for equal and unequal intervals,
L1, Application of Numerical differentiation using Mewton forward formula,

12. Application of Numerical differentiation using Newton backward formula

13. Application of Trapezoidal rule.

I4. Application of Simpson’s 1/3" rule & 3/8™ rule.

A2
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|_Um'1 2 Application of Differential Equations Teaching Hours:60

=

2
3
4
5
6.
s
bid
g

L,
il
12,
13,

14

15.

Examples to find C.F. when all the roots of the auxiliary equation are real and differcnr.

- Examples 1o find C.F. when Auxiliary equation has equal roots,
. Examples to find C_F, when auxiliary equation has complex roots,

Examples to find C.F. when auxiliary equation has surd roots,

Examples to find P.I. of D)y = X when ¥ = o™

Examples to find P.1. of i}y = X when ¥ = SiN ar oF Cos ax .

Examples to find P.I. of Dy = X when X = ¢~

Examples to find P.1, of [0y = X when ¥ = o= where V is any function ofx.

Examples to find P.J, of Dy =X when X = xF where Vis any function of x.

Examples to solve linear equalions with constant coefficients using method of undetermined coefficients.
Examples to find P1, of homopenegus equations,

Examples based on Legendre’s lincar equations.

Salve examples of the form dy de+ Py = £{x) with the method of variation of parameters |

Solve examples of the form i’y o +P{.r}{d_y.f'.:£r}+g{.r]=ﬁ{x}l with the method of variation

ol parameters.

Examples to solve the problems of the form p"+ Pys op = R,

- To find order and degree of partial differential equations,
17.
I8,

Examples to derive partial differential equation by elimination of arbitrary constants.
Examples to derive partial differential equation by elimination of arbitrary functions ¢ fram

cquation g, v] =0, where u and v are funetion of %, v and z, Cauchy's problem for first order equations,

= |

the

—

*CCE: Continuous and Lompeehensive Evaluation; I consists of Assignments /Seminars! Precendations IQuizresBurprise Tesis

*SEE: Semester End Evaluntion
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Reference Books:
| Numerical Mcthods in En gincering and Science. Dr B. S, Grewal. Grewal 1. 5., Khanna Publication,

2. Numerical Apalysis and Computational Procedures, S, A, Mollah, Books & Allied Led,

3. Numerical Analvsis, Kaiser S, Kunz, Megraw-hill Inc,

4. Methods in Numerical Analysis, K. L. Nielsen, Macmilllan Company,

5. Numerical Methods, V. N, Vedamurthy, N. Ivengar, Vikas Publishing, House Pvt. Lid.

6. Numerical Mathematical Analvsis, James B, Scarborough, O ford University Press,

7. Numerical Analysis, Vithal A, Fatel, Harcourt Brace College Publishers,

8. Introductory Methods of Numerical Analysis, 8. 8. Sastry, Prentice Hall of India Pvt. Ltd, New Delhi.

9. Ordinary and Partial Differential Equations, M. Raisinghania, 5. Chand & Company Ltd.

10. Differential Equations with Applications and Historieal Notes, Simmons G.F, Tata MeGraw-Hill Publishing

Co. Lid.

. Differential Equations, Rukumangadachari E. Pearson Education

12. Ordinary Differential Equations-A First course, Braver R, Nohel J,Benjamin Inc.

13. Ordinary Differential Equations, G. Birkoffand G. €. Rata, Ginn and Co.

14, Introduction to Ordinary Differential Equations, E. A, Coddington, Prentice Hall of India,

I3, Elements of Ordinary Differential Equations, M. Golom and M. E. Shinks, McGraw- Hill Books Co., 1965,
16. Theory and Problems of Differential Equations, F. Ayers McGraw Hill,

|7. Advanced En gineering Mathematics, E. Kreyzig, John Willey and Sons.

I8. Introductory Course in Differential Equations. Daniel A Murray New York Longmans, Green, and Co.
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L " Cognitive Knowledge Class._|
Co Course outcome POs [ PSOs level RAREGRY | | aakalor
Compute finite differences and apply |
cop | iMemolation  technigues (Mewton, F{;E:?FS’J:J 3 U, Ap C.p 20
Gauss, Sterling, Bessel, Lagrange) to I"S{}l : i :
estimate function values. ’
Perform numerical differentiation using | POI, PO2, PO3,
CO2 | forward  and  backward  difference P06, PSOH, U, Ap, E C, P I8
| methods on tabulated data, PS02
Apply numerical integration technigues
; i : . PO1, PO2, PO3
meluding Trapezoidal, Simpson’s 1/3rd ' [‘ : ;
coz and 3/8th rules 1o approximate definite Ll Uy Ap Gk e
: : PS02
L integrals,
Solve lincar differential equations by
determining complementary  functions FO1, PO2, PO3, .
e for different types of auxiliary equation | PSO1, PSO2 o Ap Gl A
rocts (real, equal, complex. surd).
Find particular integrals using standard | POI, POZ, PO3,
COS | and short methods for different farms of | PO, PSOI, U, Ap P 20
nonhomogeneous terms, PS02
Solve  differential equations  using
undetermined coeflicients, Legendre's PO1, PO2, PO3,
CO6 | form, variation of parameters, and derive POM, POG, U, Ap cC.p 20
partial differential equations from Ziven P8O, PSO2
functions or constants,
B Total hours of instruction 120 :I
Mapping of COs with POs & PSOs
| co PO Pso |
1 2 3 4 5 6 7 8 0 10 1 2
0Ol 3 3 3 0 0 3 0 0 0 0 3 3
caz 3 3 3 j]' 1] 3 ] 0 o ) 3 3
CO3 3 3 i { i 3 0 (0 0 0 3 3|
COd i 3 3 1] o 0 0 0 ! 0 3 3
cos | 3 i 3 0 0 3 0 0 0 0 Rl
CivG 2 3 3 I 0 3 _ 0 L 0 E 3 |

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

M =2C - Analvtical Techni ues in Microbiology-1

COURSE OUTCOMES:

® COL: Describe the properties of clectromagnctic  radistion, clectromagnetic spectrum and theiy
nteraction with matter.

= C02: Explain and describe the princi
AAS and flame photometers,

CO3: Explain the principle, components and types. of centrifuges and describe types of
ultracentrifugation techniques with their applications,

CO4: Apply absorption principle to select appropriate Amax for the quantification of biomolecyles.

CO5: Evaluate and compare methods of quantitative estimation of DNA, RNA, and potassium, based
on their principle and procedure.

CO6; Design an experimental procedure to isolate mitochondria and chloreplast with their detection,

ple. mstrumentation, and applications of UV-Visible spectrometer,

[

TEACHING AND Eva LUATION SCHEME:

| Course Code Course Title Credit Teaching Scheme {Hrs. Per Weekfi_l'
[ - by I Pt |
ech 2 4
MBE221-2C AHHIFII'JHI t. niques in 4 |
Microbiology- | |
[= Examination Scheme =5
Theory Practical Total Marks
Max Marks Max Marks ‘
M CCE SEFE Hral cop SEE 4‘
2 25 25 2.5 25 25 1w} |
L i |
IEﬂt I: Spectrophotometry Teaching Hours: 15 (Weightage 25%,)
# Properties of EMR
# Electromagnetic specirum
# Interaction of EMR with matter- absorption, emission, fluorescence
# UV-Visible Spectroscopy: Principle, Instrumentation and Application :
# Atomic Absorption Spectroscopy: Principle, Instrumentation and Application
# Flame Photometry: Principle, Instramentation and Application ¥ )

—

-
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Unit 2: Centrifugation Teaching Hours: 15 (Weightage 25%) |
# Definition: Centrifugation, Basic Components of centrifuge, Types of rotors
# Basic Principles of Sedi mentation, Sedimentation Coefficient and Factors affecting rate of
sedimentation
¥ Types of Centrifuges: Benchtop, Clinical, High speed and Analytical
> U]tmmﬂtrffugatinn
& [ntroduction
* Analytical Centrifuge: Introduction, compenents and applications of Analytical Centrifuge
¢ Preparative Centrifuge: Introduction, Types: Diffirential centrifugation and Density Gradient
_ Centrifugation (Rate Zonal and lsopyenic) and applications of Preparative Centrifi uge.
Practicals Teaching Hours: 60) (Weightage 50%,)
Determination of & { Absorption Maxima -wavelength selection)
Quantitative estimation of DNA by DPA method,
Quantitative estimation of RNA by Oreinal method,
Isolation and Detection of Mitochondria from Leaves.
Isolation and Detection of Chloroplast from Leaves.
o - Estimation of Potassium by Flame Photometry.

T e g

Heference Bogls:

1. Principles and Techniques of Biochemistry & Molecular Biology- Keith Wilson & John Walker,
Cambridge University Press,

2. Instrumental Methods of Analysis- B. Sivasankar, Oxford University Press, India.
Biophysical Chemistry: Principle and Techniques- Upadhyay & Nath, Himalaya Publishing House,
India.

4. Instrumental Methods of Analysis- Willard, Merritl, Dean and Settle, CBS Publishers,

3. Instrumental Analysis- DA, Skoog, Holler & Crouch, Brooks/Cole Pyh Company.

Suggested Reference Books:
. Physical Biochemistry By David Freifelder, W H. Freeman & Co
2, Instrumental Mcthods OFf Chemical Analysis By Chatwal G And Anand, 5., Himalaya Publishing
House
3. Chemical Analysis And Instrumentation By B.K. Sharma » Krishna Prakashan Media

B
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L Knowledge Class |
Course Outcomes POs/PSOs | Cognitive &
Category ession
level
CO1 | Deseribe the propertics of clectromagnetic POL. PO2
radiation, electromagnetic spectrum and their Pé o1 : U R C 7
nteraction with matter.
CO2 Fxplnin m.qd desciibe : [hfe principle, POL POR.
nstrumentation, and applications of Uv- P8O U R A P "
Visible Spectrometer, AAS  and flamne : R J
P502
photometers.
CO3 | Explain the principle, components and types
. : .| PO1, FO2,
of centrifiges and  describe types  of
i . : : P501, U, R, Ap C.P 15
ultracentrifugation techniques  with  (heir .
applications. 2
CO4 | Apply  absorption principle 1o seleet | POZ, P03,
appropriate Amax for the quantification of POS, PO7, | Ap, An, E P 12
bromolecales, PS02
CO5 | Evaluate and vompare methods of quantitative | POJ. PO2,
estimation of DNA, RNA. and potagsium, | PO3, PO6,
e . An, E 55 3
I:m.sednnth:arpnnclplcandprmadure. POT, PSO1, AR 3 5
PSO2
CO6 | Design an experimental procedure o isolate | POZ, PO3, T
mitochondria and chloroplast with their | Pog. po7 | P An. P 1§
] Cr
detection, PSO2
i | Total hours of Instruction [ %0
Mapping of COs with POs & PSOs
Co PO PS0s
1 R 4 5 6 7 ] ] 10 1 2
Col 3 3 3
Coz2 3 3 3 3
Cco3 3 3 3 3
Co4 3 k] 3 3 3
CO3 3 3 3 i 3 3 3
CO6 3 3 o [ & |

3: High, 2: Medium, 1: Low

g
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Chemistry Semester IV Minor Course

CHE222-2C CHEMISTRY IN DAILY LIFE- AGRIC ULTURECHEMISTRY

Course Outcomes:

COl:Describe the elemental composition of Earth's crust and snils,
and anion exchange capacities, soil colloids, and point of zern charge (PZC).

and explain concepts such as cation

¢ CO2: Classify plant nutrients into major, minor, and trace elements, and explain the classification,
composition, and synthesis of key nitrogen- and phosphorus-containin £ fertilisers.
= CO3: Compare inorganic, organic, 2nd natural insecticides, and demonstrate the synthesis and uses of
common pesticides such as DDT and BHC.
= CO4: Analyse the structure—activity relationship (SAR) and evaluate the benefits and drawbacks of
various pesticide classes, including organophosphates, carbamates, quinones, and anilides.
* CO5: Perform physical and chemical analysis of spjl samples, including bulk density, moisture
content, water holding capacity, humus content, and conductance, o evaluate soil quality,
* CO6: Determine the concentration of esseatial soil nutrients (N, P, K, Ca™, Mg, 8. (I } using
volumetric, gravimetrie, and colourimetric techniques, and analyse the data to assess soil fertility,
]
el i Te_q._tl_:‘m"&'ﬂqﬁb_'ﬂgi |
rse Code] Ciairse Title 1 R Credits
mﬁ_[ﬂi. =l e i Theory hrs Per Practical hrs {
s =g Week Per Week
J Chemistry in Daily Life- Agriculture
CHE222-2(] Chemistry 2 4 4
e Examination Scheme :
Theory Ll Practical “Total
Max Marks Max Marks Marks
B Hrs. CE | sk | Hn | oop | SEE
2 25 25 25 | s J 25 00 |
Confents

Unit:1 SOTL CHEMISTRY & FERTILIZERS

and Anion Exchange Capacity Soil colloids: inorganic and
components

* Plant Nutrients, Major Nutrients, Minor Nutrients, Trace Nutrients

*  Definition of Fertilizer » Classification of Fertilizer

= Bvnihezis of M Containing Fertilizer LedNH 50, CalCN b and Urca

*  SynthesisofPContainingFertilize ri.e. SuperPhosphate, IripalSuperPhosphateMix

Teaching Hours:15 {Weightage:50%)

* Chemical (elemental) compasition of the earths crust and soils. Cation Exchange Capacity
organic colloids - origin of charge,
concept of point of sero-charge (PZC) and its dependence on variable- charge soil

g
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[ Unit2 INSECTICIDE & PESTICIDES TeachingHours:15 (Welghtage:50%) ]

* Introduction » Tnorganic Insccticide « Organic Insecticide. Natural or Plant Insecticide =
Synthesis of DDT, BHC

* General Introduction to Pesticides (natural and synthetic), benefits and adverse effects,
changing concepts of pesticides, structure activity relationship, svnthesis and technical
manufaciure, and uses of representative pesticides in the following classes:

= Oragnophophates ( Malathion, Parathion)
= Carbamates (Carbofuranandcarbaryl)

*  Quinones (Chloranil)

= Anilides (alachlorand Butachler).

UNIT3: Practical {Minimum Ten) Teaching Hours: 60 |

To determine Physical and chemical analysis of soil

Volumetric estimation of fertilizers.(N,P_K)

To determine bulk density of different samples of soil,

To determine moisture of different samples of soil,

To determine water holding capacity o f different samples of soil.

To determine humus analysiz of different samples of soil.
Tu:rdn:lemaJneCu‘1undMg“"anmunt[mhcsn:rflsamp!e;.

Colorimetric analysis of Sulphur (gravimetrically) and phosphorous in the given soil sample,
Calorimetric analysis of N,F.K in the given soil sample,

To determine conductance of different samples of sail,

To determine conductance chloride jon of difTerent samples of soil, (by ApNO: Mohr's method)

=5

*CCE: Continuous and Comprehensive Evaluation: Tt cansists of Assignments /Seminars/ Presentations
MQuizzes/Surprise Tests,

*SEE: Semester Fnd Eval uation

REFERENCES BOOK:

. Hcsean:hmtlhndsi:1p!an£m:i:nu:~a:5:AEIeJup.uth}"l-’uIr_.s-crifnml}'sixhy'S-S.Nam:L!..‘;.
5. Dahiyaand LI Singh.
. Fra:timlmnnuﬂchemicnIarml}rsisuf'mi]m]:]plan[ﬁample.t;h}'U|J1mcdSiugI1L‘S Prahiaraj,
[CAR-Indian institute of pulses researcly Kanpur, Uttar Pradesh
*  Practical Manual, Intreductory Agro Meterology and Climate change by Dr, R. R Pisal,
D, A. P. Patel, Dr. V. M. Patel, Prof, § SSongwane, Prof. H. P Dhaolariya
Industrial Chemistry by B.K. Sharma,
A source book of Agricultural chemistry by Charles Albert Browne
Methodsin Agriculturalchemicalanalysis—Apracticall landbookbyN. T Faithfull.
BearRE. 1964, Chemistrvof the Soil. Oxford and TBH.
BoltGH& BroggenwerlMGM. | 978, SoilChemistry Elsevicr,
= Greendand DJ & Hayes MHB. 1981, Chem istry of Soil Processes. John
Wiley & Sons.
«  Greenland DI & Hayes MHB, Chemistry of Soil Constituents, John Wiley
dz Bons.

" ¥ #F B @»

SUGGESTED BOOKS:

*  McBrideMB.1994. EnvironmentalChemistryofSoils. OxfordUniv. Press

* Sposito G, 1981. The Thermodynamics of Soil Solutions, Oxford Lniv. @Mﬂﬁ
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*  Spositod. 1984. TheSurfaceChemistrvo (Soils.OxfordUniv. Press,
. Spmilnﬁ-J‘JS?.ThtEh&miﬁtr}'ufSnils.ﬂxfmu][]niv-i"r:sa.nd

®  StevensonFl 1994. HumusChemistry. 2 Ed JohnWilev&Sons,
*  Van Olphan H. 1977. Introduction to Clay Colloid Chemistry. John Wiley

& Sons,
* Cremlyn, R. Pesticides, Preparation and Modes of Action, John Wilay & Sons, New

York, 1978,

Course Outcomes Co ?i_;i\fe e CIHS_'
PS0s ¢ 5 Session
level Category
Describe the elemental composition of
Earth’s crust and soils, and explain concepts
. PO1, PO2,

CO1 | such as cation and anion exchange PSO] 8} C 15
capacities, soil colloids, and point of zero
charge (F20).

Classily plant nutrients into major, minor. and o)
trace elements, and explain the classification, | PO1, PSO],

CO2 i ; ; L l:‘ 8
composition, and synthesis of key nitrogen- PS02
and phosphorus-containing fertilisers,

Compare inorganic, organic, and natural
insecticides, and demonstrate the synthesis POI1, PO3,
- : A el

Ll and uses of common pesticides such as PSO1 AD, Ap < .
DDT and BHC.,

Analvse the structure—activity  relationship N
(SAR) and evaluate the bencfits  and | POI, PO3,

CO4 | drawbacks of various pesticide  classes, POG An E C, P 20
meluding  organophosphaies, carbamates, PSO2
quinones, and anilides,

Perform physical and chemical analysis of
soil samples, includin g bulk density, moisture
; ; PO, POG

COS | content, water holding capacity, humus PSO2 An E P 20
content, and conductance, to evaluate soil =
quality.

Determine the concenteation of essential soil
" B hat l.' II— 5 B
:nulrn:nlslth P, R_Z, C&. Mg, 8 C !-Hﬁlrf!,z FOL. POD :

CO6 | volumetric. gravimetric, and colourimetric PO An, Ap P 20 |
techniques, and analyse the data to assess soil I
fertility.

Total hours of Instruction ‘:H_Ih B




Mapping of COs with POs and PSOs
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= [

P PO | PO
POl | PO2 | PO3 [ POM | POS | POg POS | PO9 [ PO10 | PSOI | PSOZ
col| 3 I 2
Co2| 3 2 3
Co3 | 3 2 2 _J
COd 3 2 1 3
cos| 3 3 3
CO6 | 3 3 3

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

PHE223-2C Introduction to Computational Physics with Python

COURSEOUTCOMES (COs):

CO1:Understand Python Syntax, variables, operators, and basic data structures,
COZ:Apply conditional logic, loops, and functions to solve physical problems.
CO3:Implement physics simulations {e.g., projectile motion, SHM) in Python,
C04:Use libreries like NumPy, SciPy, and Matplotlib for numerical analysis,
COS5:Visualize physical data using plots and graphical tools for better interpretation.
CO06:Debug and improve code efficiency for real-warld physics applications

II-I'..

TEACHING AND EVALUATION SCHEME;

[ | Teaching Scheme
Course Code Course Title I_iTﬁEurr Practical Pep| Credits
er Week :
week
Introduction to Computational Physles with
.I_P s I'"r'tFl?un F 2 4 4
Examination Scheme
Theory Practical Total Marls
: Max Marks Max Marks -
Hrs. CCE sEE | B | oy | SEE
| 2 25 25 2.5 25 J 15 100
-

Unit 1: Python: Overview & Basic Svntax Teaching Hours: 15 (Weightage :25%)

Introduction, Short History, Types of Python, Python environment setup, Identifiers, Keywords, Lines and
Indentation, Multi-line statements, Quotation, Comments, Blank lines, Types of Variables — Assigning
values to variable, multiple assignments, data types, numbers, strings, lists, tuples, dictionary, data type
conversion, Basic Operators- Types of Operators, Arithmetic operators, Comparison Operators,
| Assignment, Bitwise, Logical, Membership, Identity & operator precedence
Unit-2 :Decision makine. | classes & oh and data visulization

Teaching Hours: 15 (Weightage :25%,)
Decision Making - Jf statement, Jf....else statement, Theelifstatement, Single statement suite, Loops-
While, the Infinite loop, eise with loops, For loops, Iterations, Nested loop, Loop control, Break, Continue,
Introduction o Numpy&Sei py, Data Visualization with Matplotlib — Simple Plat, Figures, Subplots, Axes
& Ticks, Examples and exarcise

| List of Practical Teaching Hours: 30 (Weightage :50%)

1) Projectile Motion: Calculate the trajectory of a projectile launched at an angle with a given initial
velocity, assuming no air resistance. _ |
2) Gravitational Force: Calculate the gravitational force between two objects given their masses and the

distance between them using Newton's law of unjversal gravitation. .
3) Simple Pendulum; Calculate the period and frequency of a simple pendulum given its length and the

aceeleration due to gravity. ; . o _ Ay,
4) Circular Motion: Calculate the centripetal force required to keep an object moving in a circle given itg

| mass, velocity, and radius of the circle.
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simple harmonic motion,
appropriate conversion formulas,

volume and densi

object moving with constant aceeleration,

Note;

{ Principal of the institute,

9) Ohm's Law: Calculats the current, voltage, or resistance in an ele
10} Motion with Constant Aeceleration: Calculate the Tinal velocity, displacement, or time taken for an

E} Work and Energy: Calculate the work done on an object by a force and its change in kinetic energy. |
6) Simple Harmonic Motion: Sirnulate the motion of a mass-spring system or a pendulum undergoing

7) Temperature Conversion: Convert temperature between Celsius, Fahrenheit, and Kelvin scales using
8) Density and Buoyancy: Calculate the buoyant foree acting on an object submerged in a flujd given its
Iy.

clrical circuit using Ohm's law,

* New Experiments can be introduced AND / OR replaced as per need by the permission of the Head

|___* Hands-on / Project /Model etc. will carried out additionally for the enhancement of related skills.

*CCE: Continuous and Comprehensive Evaluation: It consiats of Asslgnments /Seminare Presentations #uizzes/Surprise Tests,

*SEE: Semester Bnd Evaluation

eference Boo

1} Essential Pyvthon for the Physicist by Giovanni Moruzzi, Springer

2) www.python,org

3} Python Essential Reference by David M. Beazley, Pearson Education

CL KC
ﬁﬂ Course Outcomes {COs) Pﬂ:}:,”;i Cognitive Knowledge Si’:: :: ]
3 level | Category .
COol Understand Python syntax, variables, operators, PO1, PO3 u C 12
and bagic data structures. PSO1
Apply conditional logic, loops, and functions 1o PO2, POG
S solve physical problems, PSO2 Ap C 8
co3 [mplement physics simulations (e.g., projectile Pﬂl],hgm’ Ap, E c 10
motion, SHM) in Python. FRO2 !
Use libraries like NumPy, SciPy, and Matplotlib O T,
CO4 ; ; PO7 Ap P 20
for numerical analysis, PS03
cos | Visualize physical data using plots and graphical | POS, FO7 p |
i tools for better interpretation, P502 ap
Debug and improve code efficiency for real-world P03, PO6
i physics applications. FS02 i C . 9
Total hour of Instruction o0
Mzapping of Cos with Pos & PS0Os
Pig P50s
S T R Ay B A R T
co1| 3 3 '
co2 1 2 :
co3| 3 3 3 x
cod ! 01 :
C0s ' ' 2 3
O 3 3 3

J:High,2:Medium,1:Low
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Mathematics Semester [V — Minor Course

MTE224-2C Python Programming

Course Outeomes:

* COLExplain Python basics including variables, EXpressions, control structures, and user-defined functions,

and implement them using interactive environments like IDEs and Jupyier.

* COZApply string handling and fist tuple, and set operations to develop programs mvolving collection

manipulations and data traversal.

* CO3:Use dictionaries, nested data structures, and ancnymous functions (tambda. map. filter. reduce) for data

processing and transformation tasks.
* CO4:Develop Python programs that demonstrate recursion, seope of variables, decorators, and
with accurate application al concepis,

generators

* CO3:Handle errors and exceptions effectively in Python programs, and demonstrate structured exception

handling with appropriate use of try-except blocks.

=  CO6:Implement ohject-oriented programming concepts including classes. inheritance, and encapsulation, and

perform file aperations (text and binary) for persistent data sterage and manipulation.
TEAUHING AND EVALUATION SCHEME:

| Teaching Scheme
| Course Code Conrse Title Theory Per Practical Per Crodits
Week week |
J MTE224-2C Python Frogramming 2 4 4 _
|
|__ Examination Scheme
Theory Practical Total Marks
| Mlax Marks Max Marks
|
| 2 25 _ 25 ik, - 25 10
mit 1 . Tem:hing Hours:15

Introduction and Basics of Python:Python 1DE, interacting  with Python programs. Elements of
ython, vaniables, Immutability, Expressions. Operators and Boolean enpressions, Operator précedence,

-anditional statements and Contral loop, Break and Continue, range (), User defined functions, Tvpes of

Suments in function, Local and Glohbal variables, Recursive functions,

for lists, List comprehension, List methods, passing list to a function, Keturning a list to function.

on tuples, Passing variable length arguments to tuples, Sort wples, Traverse tuples from a list

Sets: Creating sets, the set in and not in operator, The Python set class, Set operations.

String Handling: Lists-Creating Lists, Accessing the elements of a list List slicing, Python in-built functions

Tuples: Creating tuples, tuple ()} function, Inbuili functions for twples, Indexing and Shcing, Operations
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X |
Unit 2 Teaching Hours:15

ictionaries : Basics of dictionaries, creating a Dictionary. Adding and replacing  values, retrieving
values, formatting dictionaries, deleting items, comparing two dictionarics, Methods of dictionary class,
lraversing dictionaries, Nested dictionaries, Traversing nested dictionaries

Anomymous Functions: Lamhda () filter(), map (), reduce (h zip (). Inverse zip {*). Function

Decorators, Generators,
Error and Exceptions : Errors in a Python Progeam (Compile-Time Errors, Runtime Errors, Logical Errors),

Nime Error, Index Error, Type Error, Import Error, Valuc Error, Exception Handling, Types of Exceptions,

Classes and object-Oriented Programming, Abstract data ype and classes, Inheritance, Encapsulation

|an1.1 Information Hiding. File handling, Basic file operations of text and binary files.

’Pmﬂlmis Teaching Hours:60
|- Introduction to Python Editors |ike IDE, Jupyter, Goagle Colab ete.,

Introduction 1o basic operations in python,

b2
'

Develop programs to understand the control structures of python,

Develop programs to understand the string handling operations,

Develop programs to understand the User-Defined functions with different types of arguments,
Develop programs to leamn concept of functions scoping, recursion and list mutability.
Develop programs to learn different tvpes of structures (sets, list, dictionary, wples) in python.

Develop programs to understand working of exception handling and assertipns,

MR o s

Develop programs to learn different Files operations in pyvthon,

L

*CCE: Continupus amd Comprehensive Evaluation: 1t consists of Assigninents MSeminars! Presentuti ens uizzesSurpeise Tesis,
*SEE: Semester End Evaluation

Reference Books:
1. Introduction to Computation and Programming Using Python, John V. Guttag, Prentice Hall of India,

2. Core Python Programming, R. Nageswara Rao, Dreamtech Press, Wiley India,
3. Core Python Programming, Weslcy J. Chun, Prentice Hall,
4. Fundamentals of Python — First Programs, Kenneth A_ Lambert, CENGAGE Publication.

A
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[
cO Course outcome POs [ PSOs Cognitive | Knowledge Uﬂﬁ_'
level category | session
| Explmin Python’ basica including
variables, CXpressions, contral
CO1 | structures, and user-defined functions, P{“;;Gf;ﬂ;:‘gg?? R, U Ap ey £ 13
and implement them using interactive :
1 environments like IDEs and Jupyter.
.'I"‘I.Dﬂ| v string handling and list, tuple, and POL, PO2, PO,
COz | 5! 9perations to develop programs PO7, PSOL U. A Cp 15
: involving collection manipulations and PJSDE ? Lo 3
data traversal.
Use dictionaries, nested dara structures,
coz | #d anonymous functions (lambda, map, Fﬁh}zﬂ;a];ﬂj' U. A C P 15
filter, reduce) for data processing and 2 : Sl 3
: : P50
=t transtormation tasks, y
Develop  Pvthon programs  that
. 4 . .| POL, PO2, PO3
demonstrate  recursion, scope  of FJ[ I : ? ; =
=i variables, decorators, and enerators FSEI:IG i Ap, An, C CF 15
with accurate application of concepts,
Handle errors and exceptions effectively
: PO1, FO2, PO3
in Python programs, and demonstrate z i A | .
Ll structured  exception  handling  with P{:%gzﬂ % U, Ap 2 12
appropriate use of trv-except blocks.
Implement object-oriented programming
concepts including classes, inheritance, PO1, POZ, PO3,
CO6 [ and encapsulation. and perform file | POJ, POG, PO7, U, Ap C,P 19
operations  (text and binary) for | PSOL, PSO2
| persistent data storage and manipulagion, |
Total hours of instruction L
Mapping of COs with POs & PSOs
len PO P50 |
1 2 3 4 5 6 7 8 4 14 1 2
Col 3 3 il il ] 0 3 0 1] 1] 3 3
CO2 3 3 3 0 0 o 3 0 il i 3 3
CO3 3 3 3 0 0 3 3 0 0 0 3 0
CO4 3 i a 2 0 ] L l { {l 0 3
CO35 3 3 3 0 !'.I 3 | 0 H 0 0 3 |
COn 3 3 3 2 0 3 3 0 | 0 0 3 3

3: High, 2: Medium, 1: Low




Ability Enhancement Course — Semester 4

AEC-213-2C —Persona lity Develo pment

Course Outcomes:

CO 1: Describe personal attributes through selected self-assessment tools o determine
specific areas for self-development.

CO 2: Tlustrate the concept of Interpersonal skills through the selected cage studies focusing
the personality traits essential 1o successful teamwork and  cross-cultural
communication.

CO 3: Examine the personal effectiveness in professional set-up considering time and
change management, goal setting and creative thinking,

Teaching and Evaluation Scheme:

[Subject | Subject Title Teaching | Credits | Examination Scheme | Tofal
Caode Scheme Marks
Hrs. |  Max Marks

Theory *CCE *SEE

Per

Week
AEC-213- | Personality 2 y) 2 25 }35 50

2C Development

[ Unit 1: Basic of Personality Development  Teaching Hours: 09 (Weightage30%,)

# Concept of personality [Introduction, Definitions and general meaning(2 hr)

# Personality Analysis Method-Types, self-assessment and implications for working on
limitations (3 hr)

# SWOT analysis [Introduction, Meaning, Benefits of SWOT analysis, Grid
(Framework) of SWOT] (2 hr)

® Johari window (2 hr)

Unit 2: Interpersonal Skills Teaching Hours: 09 (Weightage 30%)
* Forms of Communication (1 hr)
* Interpersonal communication-defi nition and three unique attributes (1 hr)
*  Personality traits to develop for good interpersonal skills (7 traits)

#* Teamwork

* Importance of team wark, collaboration VS silo building, five points of
impartance of team work, diverse and dispersed teams (1 hr)

* Features of a good team worker/leader (1 hr)

* Adaptability- Culture and communication: defining culture and
understanding eultural communication. some related terms-globalization,
culture, intercultural communication, co-culture, cultural shock, cultural
context, high-context and low context culture (2 hr)

e Five categories of cultural values (1 hr)

» Barriers to bridging differences and adapting to others, and strategies to deal

with them (2 hr)
(ds™




[ Unit 3:Personal Attributes Teaching Hours: 12(Weightage40%) ]
# Change management- & case study and test (1 hr)

* Physical-emotional reactions to change, attitudes that hinder change, the
change implementation model (2 hr)
¥ Motivation, Goal setting and self-esteem (4 hr)
case study, questionnaire, Impact of values and attitudes, how one gets motivated
step by step, characteristics of attainable goals, worksheets, ten ways to increase self-
motivation, case study discussion,
# Time management:
* Case study, definition, symptoms of problems in time management, (1 hr)
* steps-planning prioritizing, estimating, documenting, tracking (1 hr)
* Barriers in time management (1 hr)
* Creative thinking: what it is, components, strategies and case study(2 hr)

*CCE: Continuous and Comprehensive Evaluation :It consists of Assignments
fScminﬂm-"Pmamaﬁumeui:ﬂasf Surprise Tests,
& "
SEE: Semester End Evaluation
Reference books:

Alex, K. Soft Skills: Knew Yourself and Know the World. s, Chand and Company, 2015,
Beebe, Steven A, et al, Communication. Principles for a Lifetime. Pearson, 2010,

Gearson, Seott, and Philip Gearson. Technical Communication: Process and Product,
Pearson, 2013,

Kumar, Sanjay, and Pushpa Lata. Communication Skills, Oxford University Press, 2013,
Matthews, Gerald, et al. Personality Traits, Cambridge University Press, 2009,
Mitra, Barun, Personality Development and Soft Skills. Oxford University Press, 2011.

Ramesh, G. The Ace of Soft Skills: A Witude, Communication and Etiquettes for Success,
Pearson, 2013,

Sherfield, Robert, et al, Cornerstone Book of Develaping Soft Skills, Pearson, 2008,

el




Course Outcome Pos/PS0Oe | CL Know Class
Cognitive | Category Session
level
€O 1 | Deseribe personal attributes through U, Ap C,M 09
selected  self-assessment tools 1o PO1,POM,
determine specific areas for selfs PO3
_| development.
CO2 |Nlustrate  the concept  of U,Ap,An |C,P,M 09
Interpersonal  skills through  the PO PO2
selected case studies focusing the PO3. PO,
personality  traits  essential 1o PGSFFPI{'?[?
successful teamwork and cross. :
cultural communication.
CO3 Examine the personal effectvencas POL. PO2 U, Ap, An [C,P. M 12
in professional sel-up considering P'D3'Pg‘|:
time and change management, goal Pﬂﬁj
setting and creative thinking,
| Total hour of instruction 30
Mapping of Cos with Pos & PSOs
| Co PO PSO
1 12 |3 [4 |5 J6 T7 8 |9 J10 11 (12 13/ 14/ 15] 16 1
CO1 |3 3 3
(CO2(3 3 [3 [3 |3 2
€03 |3 3 3 3 3
S:High.Z:Mndium,I:Luw
CO POs PS50z
PO1 | PO2 | PO3 PO4 | POS | POS PO7 | POS | PO9D Fgl PO1 | POI 1 2
] 2
col | 09 Y Y
co2 e Y Y Y
CO3 12| Y Y i
CO4
30 30 21 |21 K1) 30 0s
3 3 3 3 3 2

Note: less than 5 %=0; 5.25%=]. 25-40%=2; Greater than 40%=~3

o Mﬁf
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Semester I'V — ValueAd dedC ourse

VAC207-2

Course Qutcomes:
* COL:Understand the types and causes of natural
= CO2:Analyze the impact of disasters on society,
CO3:Develop communication and coordination

isaster Mana ement

and man-made disasters
environment, and economy
skills for disaster situations

Tegch_inggndEva!uatinn Scheme:

Course Sl RS M ol MaxMarks | Toga)
Code LA T}mnf Pw e Hrs| ccp | sggp | Marks
PerWeek | PerWeek
YACHT- Disaster
ac Management 2 0 2 2 25 25 50
= _
_CONTENT:

| Unit ITeachingHours:15(Weightage:50%)

Introduction disaster: Understandin & the conc

¢pts and definitions of Disaster-3hrs

General concepts of disast
Introduction, Primary
management-4hrs

* _Various steps duri
Unit

* Management during disaster

) re-disaster
HTeachingHours: I5(Weightage

er: Hazard, Vulnerability, Risk-4hrs

CONCept, approaches to disaster risk

management: Risk Assessm

ent and Analysis-4hrs

reduction for disaster

:50%)

and post disaster: Types, Trends,

Causes, Consequences and

Control of Geological Disasters (earthquakes, landslides, tsunam

biological disaster(forest fire)

: technical disaster (chemical, nucl

i); Hydro Disasters (floods);
ear); global disasters trends

(climate change and urban disasters)

*CCE: Continuous and Comprehensive Evaluation: It

Presentations/Quizzes/Surprise Tests,
*SEE: Semester End Evaluation

ReferenceBook:

1. MndiCD&uH]ﬂm{Eﬂﬂﬁ}
prakashan, Patan- 384265
2. Patel J C (2006) Parya
Ahmedabadujtﬂgﬂi

3. ErachsBharucha{2(08,

ﬁrsh:-:lin'un}PaJ}ra'.rnmnﬁudh;.fa}'an[Gujamti},DrientLungmanFﬂ.Ltd.. Hyderabad.

consists of Assignments /Seminars/

Par}fnvnranandAapa:ti‘v’yavﬁump:m[GujaruﬁLSmmi

varan and disaster management [Gujarati], Parshwa publication,




l. Distributor:  M/S Himanshy

06-07 ShriJa}rendrapuriHhﬁvan, Elli
006

2. K RamanaMurthi, 2004
stributors, New Delhi -1 10002

Disaster Man

KADISARVAVISH WAVIDYALAYA

book  company,

sbridge, New Sanyas Ashram, Ahmedabad - 380

sgement, Dominant Publishersand [

Course Outcome POs/ PSOs CL Knowledge | Clasg
Cognitive Category | Session
Level
Understand the types and causes of
col natural and man-made disasters PO1,PO2,PO9 UR,An (CpP 07
,PG!I}.PSGI,
P80O2
CO2 | Analyze the impact of disasters on POLPO2,POY | U An, E L 08
society, environment, and |, POI0,PSO],
Economy PS02
Develop communication and
O | coondination skifs o gl Pf;f%gm ARG | CP 13
Siliiationa PO10,PSO],
PSO2
Total Hours of Instructions 30
Mapping of COs with POs and PSOs
[ CO PO PSO j
PO1 [ PO2 [PO3 [ PO4 POS | POs | POT [POs [Fo9 PO10 | PSO1 [PPSOz
COT (3 |3 3 |3 3 3
CO2 |3 3 3 3 3 3
CO3 |3 3 3 3 3 3 3 3
I

3: High, 2: Medium, 1: Low
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Microbiology Semester IV Skill Enhancement Course

SEC225-2C- Food Microbiology
o OUTCOMES:

= COl: Explain the scope, historical development, and fundamental concepts of food microbiology,
including fermented foods and probiotics,

* COZ: Analyze the types and causes of microbial food spoilage, food bome infections, and intoxications,
and identify their causative agents,
* CO3: Desecribe types of preservation and preservative agent and compare methods of preservation,

TEACHING AND EVALUATION SCHEME;

p—

k Teaching | Examination Scheme
Course code,  Course Title Credit Scheme Max Marks Total
{Hrs. Per Week ) | His, | Marks
Theory CCE i: SEE
| sEC225.2¢ | Food i % 2 2% | 25 50
| . .'i-'llc_rnl:inlug}' _ | | | )

Unit 1: Introduction 1o food min:ruliﬁ!:rg:,r and Fermented foods
Teaching Hours: 15 (Weightage 50%,)
Introduction to food microbiology, Scope of foud micrebiology
Historical development of food science and technology.
Ulassification of food in relation to shelf life,
Food as substrate for mi CrOOTZANISINS
Microbiology of fermented milk - Starter lactic cultures,
Fermented milk products: Curd, Yogurt, Butter and Cheese, other fermented foeds: 1dli, Bread.
Nutritional value of fermented foods,
Microorganisms as food: Single Cell Protem, Edible Mushrooms.
Probiotics: definition and uses.

Y ¥ Y¥ VY V¥V Y vy




Teaching Hours: 15(Weightage 50%)
# Significance of Microorganisms in Foods,
#  Microbial food spailage
* Importance of food spoilage
* Factors affecting growth and survival of microorganisms in food,
® Natural sources of microbial contamination of food, different types of spoilages,
® Microbes involved in food spoilage: meat, poultry, vegetables, canned foods and dairy
products;
® Methods for detection of microorganiams in food: Meat, Diary, Sea foods, Vegetables:
Physical, Chemical, Immunological and Biochemical a55aYS,
# Food poisoning
& Definition of food poisoning, food infections and toxications.
* Causative agents, foods involved symptoms and preventive measures.
* Food intoxications- Sraphylococens averews, Closiridium botulingm
*  [mportant microbes secreling toxins, chemical nature of important toxins: Mycotoxins,
* Food bome infections: Bacilius cereus, Escherichia coli. Shigella, Listeria monocytagenes,
# Food preservation
* Intraduction to preservation, L¥pes of preservation, natural and antificial preservalive agent,
class I, 1T and 1] preservative agents,
* Methods of preservation:
o Physical methods of food preservation: High and Low temperature, Pasteurization,
iypes (canning, drying); High pressure and Irradiation.
o Chemical methods of food preservation: salt, sugar, organic acids, 501 and antibiotics

Reference Boolks:

. Essentials of Food Microbiology, edited by John Garbutt, Armold International Students Edition,
London, UK.

Microbiology- Pelczar, M.l Chan, E.C.S,, and Krieg, N.R., McGraw-Hill Education, USA.

3. Microbiology of Foods- John C. Ayres, J. Orwin Mundt, and William E. Sandine, W. H. Freeman
and Company, San Francisco, 1JSA.

4. Bacterial Pathogenesis: A Maolecular Approach - Abigail A, Salyers and Dixie D, Whitt, 2nd Edition,
ASM Press, Washington, D.C., USA

3. Food Microbiology- W.C. Frazier, Tata MeGraw-Hill Publishing Company Ltd, India.
Suggested reference Books:

| Food Microbiology- MR, Adams and M.O. Moss, The Royal Society of Chemistry, Cambridge, UK.
2. Biotechnology- R.C. Dubey, 8. Chand Publishing, New Delhi, India,

et
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CL
Course Outcomes POs/PSOs Cognitive g:x::-ﬂt .;f:;:n
level
CO1 | Explain the scope, historical
: PO1, PO2,
development, and fundamental concepis PSOI UR c .
of  food  microbiology, incheding ! :
fermented foods and probiotics,
T o e
nfections, and I'rttu:'citntim:_': and identify F0 Eex, W R CuF: H
; 7 J PRS0, PSO2
their causative agents, '
CO3 | Describe tvpes  of preservation and PO, PD2, U, R, Ap
preservative agent and compare methods PO3, P8, :ﬂm ; : P 15
of preservation. P501, PSO2 :
| | Total hours of Instruction o
Mapping of COs with POs & PSOs
7 T : PO PSOs |
i 1 2 3 4 5 f 08 by Tae I _{
col | 3 3 3 ]
l‘cr::;_ 3 g 3 3 3 _‘
lco3 | 3 N E i3 | 3 )

|
3t High, 2: Medium, 1: Low
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Chemistry Semester IV Skill En hancement Course

SEC266-2C INDUSTRIAL CH EMISTRY - 11

Course Outcomes:

s CO1:Explain the principles of surface chemistry and interfacial phenomena, including adsorption
isotherms, micelles, emulsions, and the effect of surfactants and hydrotropes.

* COZ:Apply the concepts of catalysis and analyse the mechanism, rate models, and industrial relevance
of catalytic and enzyme-catalysed reactions, including phase transfer catalvsis,

* CO3:Ferform basic chemical calculations and construct and solve material balance problems for unit
operations like distillation, extraction, and evaporation; describe the role of fuels, water, air, and
industrial heat/mass transfer equipment,

=ty o= AN = =g}
SEC266-2C cﬂ;‘:ﬂﬁ::;‘;ﬂ’ 2 0 2 3 [ s 50
Content
Unit: 1 Industrial Aspects of Physical and Material Chemistry Teaching Hours ; 15
(Weighiage: 504

* Surface chemistry and Interfacial phenomena:  Adsorption isotherm, Sols, Gels, Emulzions,
Microemulsions, Mieelles, Aerosols, Effect of surfactanis, Hydrotropes,

= Catalysis: Introduction, Types, Basjc principles, mechanisms, fuctors affecting the performance
inroduction to phase transfer catalysis, Enzymes catalysed reactions- rate model, industrially
important reactions.

*  Dimensions gnd Units: Basic chemical caleulations - atomic weight, molecular weight, equivalen
weight, Mole concept, composition of liquid and gasecus mixtures,

*  Material Balance without chemical reactions: Flow diagram for material balance, simple material
balance with or without recvele or bypass for chemical engincering operations such as distillation
absorption, erystallisation, evaporation, extraction, etc,

Unit2: Utilities in Industry Teaching Howrs ;15 (Weightage:50%)
*  Fuel: Types of fuels- advantage sand disadvantages. Boilers: Types of boilers and their functioning.
*  Water: Specifications for Industrial use. various waler treatments. Steam: Generation and s,
* A Specifications for Industrial use, processing of air.
*  Fluid Flow: Fans, Blowers, Com pressors, vacuum pumps, Ejectors. Pumps: Reciprocating pumps,
Crear pumps, Centrifugal pumps.
- Hl:ﬁtTl":"mSﬁ:l'.f'i&‘iiti:xchangﬂrs.—sherlunﬂ‘tuhtt}'pﬁ,I'innedtub:h::al:em:hmlg{:m,plﬂlu heat exchangers,
refrigeration cycles,

*CCE: Continuous and Comgrehensive Evaluation: It consists of Assipnments Seminars! Presentations Muizres'Burprise
Tests.

*SEE: Semester End Fyaluation W




REFERENCES BOOK

* E.Stocchi: Industrial Chem istry, Vol-1LEllisHorwood Ltd. UK.
= R.M. Felder,R,W. Rousscau: Elementary Principles of Chemical Prmﬁmw.g.'l.’r‘i]:}'

Publishers, New Delhi,
EUGGESTED BOOKS:

. I.A-I‘Zeutzﬂiegel’mmadbmknﬂndumriaJCh:rnl'slr}r,

KADI SARVA VISHWAVIDYALAYA

CBSPublishers, NewDelhi.

. R.S-Dm:ATcmbnnkafEngEneeangChmis!r}r,S.Chan:I&Gumpan].ru:i.Newnclhi

Course Out i {:I:m | e
£ BTy PSOs ogn S b
¢level | Category
Explain the principles of surface chemistry
co1 and :!'IEE-T!:EI.EIElI phenc!mcnu, mcluldmg PO1.PSOI 7 c 9
adsorption  isotherms, micclles, emulsions,
and the effeet of surfactants and hydrotropes.
Apply the concepts of catalysis and analyse the POI1,PO2,
mechanism, rmte models, and industrial PO, !
co2 relevance of catalytic and enzyme-catalysed PSOI, Ap, An ek 2
reactions, including phase transfer catalysis, PsO2
Perform basic chemical calculations and
e e e |
co3 | Problems for un o e, NSt PSOI, | UaAp | cp 15
extraction, and evaporation: describe the role PSO2
of fuels, water, air, and indusirial heat/mass 2
transfer equipment,
Total hours of Instruction 30
Mapping of COs with POs and PSOs
=3 PO | pso
| FO1 | P02 | P03 | P04 | P05 [ P06 | PO7 | POs | P09 [P010] 7501 | pecs
Col 3 3
c02 3 3 [ 1 3 3
Cios 3 3

3: High, 2: Medium, 1: Low
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Physics Semester IV - Skill Enhancement Course

SEC267-2C Physics in Biology and Medicine-I1

COURSEOUTCOMES (COs):

* COL:Explain elastic response of human tissues uader physical stress,
* COZ:Evaluate scenarios of bone fracture, impulse forces, and injury mechanisms,
* CO3:Analyse fluid mechanies in body processes including buoyancy, pressure, etc,

TEACHING AND EVALUATION SCHEME:

T Examination Scheme
Teaching Scheme Max Marks

Course Code Course Title Theory Tatal

Week  [Per week
Physics in
SEC267.2C Biology and 2 0 2 2 50
Medicine-IT - o ’ A

—

Unit-1: Elasticity and strength of material Teaching Hours: 15 (Weightage 50%)

Longitud in alstretch and compression, A Spring, Bone Fracture: Energy considerations, Impulsive forces,
Fracture due to fall : Impulsive forge considerations, Air bags : Inflating collision protection devices,
Whiplash injury, Falling from great height, Osteoarthritis and exercise,

Unit-2: Flulds Teaching Hours: 15 (Weightage 50%)

requirement to remain A float, Buoyancy of Fish, Surface tension, Soil water, Insect Locomotionon water,
contraction of muscles, Surfactant,

=
Reference Books

I) Physics in Biology and Medicine by Paul Davidovits; 5®edition, Academic Press,
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3:High,2:Medium,1:Low

CL KC
co Mapped Class
Course Qutcomes (COs) Cognitive | Knowledge
Na. | POs/PS0s level Category Sminn_
Explain elastic response of human tissues under | POL, PO3
_Cm physical stress. PS01 S c AL
Evaluate scenarios of bone fracture, impulse P02, PO4
co2 forces, and injury mechanizms, P502 An, E L H
Co3 Analyse fluid mechanics in body processes mlibzﬂﬂ* E C 10
inu]ud:'ng buoyancy, pressure, ele, PSO2 | fp,
3 Total hour of Instruction | 39 i)
Mapping of Cos with Pos & PFS0s
Tk POs PSOs
o 1 2 3 4 5 7 B 9 10 2
CO 3 3 =
Co2 2 2 3
coz| 3 3 3]
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Mathematics Semester [V - Skill Enhancement Course

SEC268-2C Quantitative Aptitude-IT

Course Outcomes:

= COL:Apply arithmetic reasoning to solve real-life problems mvelving trains. boats and SIreams, mixtures,

interests, and logarithms,

* CO2:Analyze and solve geometric and mensuration-hased problems refated 1o area. volume, and surface area

using standard formulas

* CO3:Demonstrate logical and analytical thinking by solving problems on calendars, clocks, permutations and

combinations, heights and distances. and numerical series,

TEACHING AND EVALUATION SCHEME:

| | | Exumination Scheme _|
Teaching Scheme
: & Max Marks
Coupse : Total
Far Course Title Theory | practical Credits | s Marks
Per Week P veanl CCE SEE
+ Duantitative
| SEC268-2C Aptitade-l1 | 2 0 & | F s 25 50
Unit 1 i Teaching Hours: ISJ
Examples related to trains, Examples on boats and streams, Problem solving on mixture, Examples on simpl

interest and compound interest, Examples on logarithms, Problem solvin & on area, volume and surface area.

Examples on heights and distances, Examples on series.

Unit 2 Teaching Hours: 15 |
Examples related 1o calendar, Problems related to clock, Problem solving on permutations and combinations,

*CCE: Cantinuous and Compechensive Evaluation: It eonsists of Assignments /Seminars’ Presentationg QuirzesSurprise Tesis,

“SEE: Semester End Evaluation

ReferenceBooks;
1. Quantitative Aptitude for Competitive Examinations, Dr. R S, Aggarwal, 5. Chand Publishing

The Pearson Guide to Quantitative Aptitude for Competitive Examinations. Dinesh Khattar, Pearson

o

3. CSIR-NET General Aptitude - A New Outlook, Christy Varghese, Lilly Publishing House

i
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. Cognitive Knowledge Clnss—|
o Course outcome POs I PSOs tevel category | session
Apply arithmetic reasoning to solve real-
life problems involving trains, boats and PO, PO2, PO3, ‘ :
co1 streams,  mixtures,  interests, and P01, PSO2 UrAp C.P 8
logarithms.
Analyze and solve geometric  and
mensuration-based problems related to | POL, PO2, PO3,
i area, volume, and surface area using PS0O1 U Ap, An 2 L f
e standard formulas,
Demonstrate  logical and analytical
thinking by solving  problems on FO1, PO2, PO3,
CO3 | calendars, clocks, permutations and POs, PSOT, Ap, An i s 15
combinations, heights and distances, and PS02
- numerical serics. _
I Total hours of instruction 30
Mapping of COs with POs & PSOs
[ Co PO PSO |
1 2 3 4 5 ol E; ] Y 10 1 2
- CO1 3 3 3 { 0 il 0 0 f 0 3 3
CO2 3 3 3 0 0 0 i i} 0 il 0
C03 3 3 3 0 0 | 0 0 i 0 3 3

3: High, 2: Medium, 1: Low



