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KADI SARVA VISHWAVIDYALAYA

B.Sc. PROGRAMME —Structure (Basic / Hons.) (NEP)
DURATION OF THE COURSE: 4 YEARS (8 SEMESTER)

B.Sc. Semester VI Structure

Duration In Hrs. .
Maximum Marks
Sr. no Component Course code Course title Credits CCE SEE TOTAL
Theory Practical (Formative) | (Summative)
MBM313-3C Medical Microbiology 60 0
MBM314-3C Mlcroblal Ecology and 60 0
Geomicrobiology
MBM315-3C |[Microbiology Practical-VI 0 120
Inorganic & Analytical
CHM316-3C Chemistry TV 60 0
CHM317-3C gi;gamc & Physical Chemistry 60 0
Major Courses
CHM318-3C |Chemistry Practicals-VI 0 120 4%3
01 | (Selectany = 50 50 100
three of same | MTM322-3C |Group Theory 60 0 12
subject)
MTM323-3C [Operations Research 60 0
MTM324-3C Apphcatlor} of Group Theory 0 120
and Operations Research
PHM319-3C |Quantum Mechanics 60 0
PHM320-3C Statistical Mechanlcs and Solid 60 0
State Physics
PHM321-3C [Physics Practical - VI 0 120
MBE311-3C |Applied Microbiology 30 60
Minor CHE312-3C ?S:ﬁ;i;i ﬁﬁalyﬂcal 30 60
02 (Select any Rectifier Circuits and Optical 4 30 >0 100
PHE313-3C 30 60
One) Instruments
MTE314-3C |Artificial Intelligence 30 60
03 AEC AEC301-3C Communlcgtlon and Soft Skills 30 0 ) 25 25 50
for Professional Success
03 SEC SEC315-3C |Internship/Research Project - 120 4 50 50 100
Total 22 275 275 550
Note:
1. The marks distribution is mainly divided into two components named Continuous and Comprehensive
Evaluation (CCE) = 50 % and Semester End Evaluation (SEE) = 50 %.
2. Passing Percentage for each subject is 36%.
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Microbiology Semester V| Major Course - 14
MBM313-3C- Me ical Microbiolo

Cou RSE ﬂ!JTCﬂ‘ﬂES;
* COI: Explain the concept of Epidemiology and Host parasite relationship,

drug resistance and transmission of drug resistance.
* CO4: Analyze the clinical features, transmission, and control measyres of majer Bacterizi diseases,
nical features, ransmission, and control measyres of major Fungal, Viral and Protozoal
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CO6: Compare Bacterial, Viral, Fungal, and Protozos] diseases based on their causative agents
fransmission modes, affected systems, design treatment angd preventive strategies,

TEACHING AND EvA LUATION SCHEME:

] Teaching T Examination Scheme =
Course code; Course Title [Credit Scheme Max Marks Total
(Hrs, Per Week ) | Hrs, Marks
Theory CCE ' SEE
MBM313- Medical 4 4 25 50 =0 100
L Mh:mhinlngr
|_Unlt 1: Epidemiology of Infectious Diseases Teaching Hours: 15 (Weightage 254;)

* Pathogenesis and its mechanisms

* Concepts of epidemiology

® Types of diseases- Epidemic, pandemic and sporadic

# Types of Infections Based on Epidemiclogy: Zoonotic Diseases, Opportunistic Infections,
Nosocomial Infections, -

# Infection; Sources, Portal of Entry, Portal of Exit, Mode of transmission, colonization and
i affecting |

# Concept of host-parasite relationship and factors timg It

Unit 2: Antimicrobial Agents Teaching Hours: 15 (Weightage 25%)

# Antibiotics- Mode of action .

#  Antibacterial, Antiviral, Antiprotozoal and Antifungal drugs

# Development of resistance

# Transmission of drug resistance

A
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Teaching Hours: 15 (Welghtage 25%) |
Clertal Dhseases
ping cough), Typhoid, Rocky Mountain spotied Fever, Plague

Diphtheria
*  Cholera, Strep throat, Chlamydiasis (new)
*  Syphilis, Dental Caries (tooth decay), Tetanus
*  Tuberculosis, Lyme Dizeage . Peptic Uleer Disease

Unit 4: Epidemiology of Fungal, Viral and Protozoal Diseases

Teaching Hours: 15 (Weightage 25%,)
# Canse, SYmploms, preventive measires and treatment of

# Protozoa Disease - Malaria, Amebiasis and Leishmaniasic

*  Fungal Disegse- Cutaneoys mycoses:  Dermatophytes, Deep  Mycoses: Candidiasis,
Aspergillosis

*  Ving Disease - Measles, Mumps, Hepatitis, Rabics, Dengue fever

Textbook of Microbiology- Ananthanarayanan, R., & Paniker, Publisher: C, K. T Universities Press

2. Mackic & Mccartney Practical Medical Microbiology- Mackie & Mecartney edited by Collee, I, G,
Duguid, I. P, Fraser, A, G, & Marimon, B. P., Elsevier, UK,

3. Kuby Immunology- Thomas | Kindt, Richard A Goldsby , Barbara A Osbome, W.H Freeman & Co
Lid, USA.

4. Microbiclogy: An Introduction. Authors- Gerard 1. Tortora, Berdell R. Funke, Christine L Case,
Addison-Wesley, UsaA.

Suggested Reference Books:

l.  Epidemiology and Infections- C.E.Gordon Smith, Meadowficld, UK.

2, Lecture Notes in Immunology- L.R. Todd, Wiley-Blackwell, UK, _

3. Microbiology in Clinical Practice- D.C. Shanson, Butterworth-Heinemann Lr,:!. UK.

4. Baily & Scots diagnostic microbiology- Baron, E.l, Peterson, L.R. and Finegold, S M, C.V. Moshy

, USA. _ i e

b Eiitlff:;:}srm of Microbial Diseases- Chaechter M. Medoff G. and Eisenstein BC, Lippincott Williams and
Wilkins, USA. e

6. Medical Microbiology- David Greenwood, Richard CD, Slack, John F Peutherer, Churchill Livingstone,
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= CL
Knowledge | Class
Course Outcome FOs/PSOs ;T]ﬂw Category et
CO1 | Explain the concept of Epidemiology and PO1, PO2, -
UR C 5
i Host parasite relationship PSO1 =
CO2 | Discuss types of infection and mechanism of | PO3, PO
: = - . P 10
! pathogenesis, P0G, PSOI U.R. Ap g |
CO3 | Examine modes of action of wvarious
PO3, PO,
antimicrobial agents and Analyze how
POs, POS, L E, An CP 15
microorganisms develop drug resistance and PSO2
= transmission of drug resistance =4 4
hi t
CO4 | Analyze the clinical features, transmission, FOLPO2, | U.R, i
and control measures of major Bacterial 2 CF 12
P04, PE0OIL An
idiseases
CO3 | Evaluate clinical features, transmission, and POL, P02, | U,R, At
control measures of major Fungal, Viral and PO4. PO i C 12
Protozoal diseages g
CO6 | Compare Bacterial, Viral, Fungal, and
Protozoal diseases based on their causative PO1. PO4
agents, transmission modes, affected PO E:PED‘I Ap, An, C C.P 6
systems, and Design  treatment and
Preventive strategies,
Total hour of Instruction 60
Mapping of COs with POs & PSOs
Co PO PSOs
T 15 3 4 5 6 7 8 9 10 1 2
C0Ol 3 3
Coz2 3 3 3 3
Co3 3 3 3 2 2
Ci0d 3 3 3 3
CO3 3 3 3 3
CiO6 3 3 2 2 =

3: High, 2: Medium, 1: Low

o
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Microbiology Semester VI Ma jor Course -15
14-3C— Microbial Ecgl an microbiolo

COL: Understand the concept of Environment, Microbial Ecology and Ecosystem,

CO2: Discuss goil miicro flora, role of microbes in formation of soil and biogeochemical
CO3: Deseribe physicochemical characteristics soil, its formation and role of microbes
CO4: Mustrate Sampling devices for collection of bioaerosal angd Atr Sanitation,

CO5: Describe the sources of microorganism in air and air borne pathogens and toxins,
C06: Discuss Microbia| interaction with other organ

cyeles,

isms and their applications.

TEACHING AND EVALUATION SCHEME:

15000 Tormation,

Teaching [ ™ Examination Schene ]
Course Course Tide Credit | Scheme - Max Marks Total
code (Hrs. Per Week Y| Hm. Marks
I_ ! Theory CCE SEE
MBM314. Microbial Ecology | 4 4 A | 50 S0 100
I and
| ol & Gmmlcrnhinlnﬂ i | J

[ Unit
=
-
B

»

b
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I: Ecology and Environment

Teaching Hours: 15 (Weightage 25%,)
Introduction to Environmen;: Structure of earth Environment: Lithosphere, Hydrosphere and
Atmospherg,

Abiotic and Biotic Factors of Environment.

Deterioration of Environment and Conservation strategies of Environment,

Microbial ecology and Ecosystem: Introduction and Characteristics, Concept of ecology,
Structure, function and types of ecosystern, Food Chain : :
Ecological pyramids- pyramid of numbers, pyramid of biomass, pyramid of energy, Flow o

ENETZY in ecosysiem.

Ecological suecession. A

Concept of Biomes: Terrestrial and Aquatic biomes

-

=
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ing Hours: 15 (Weightage25%,)
Unit-2: Soil Microbiology Teaching

Physicochemical characteristics of soil, soil I’ﬂn'l'lul:ic!n
Soil microflora: Bacteria, Fungi, Algae, Pmt-l:l-z-nla_, Viruses

i isms and Formation of Different soils . e .
;zfr:? ‘-‘i'rt'?:nmgmdsky column in studying microbial diversity in soil
Rhizosphere and its significance, Rhizoplane and Phyllosphere
Various Biogeochemical cycles- N,O,P,C,8,H Cycles

/%'j
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| Unit 3: Air Microbiology Teaching Hours: 15 (Weightage25%) |

b

‘IF""F"I-"I‘-FT"F":’\F"F’

Composition of air. Aerosol and its types, Air flora

Sources of MICro-0rganisms in gir- Droplets, Droplets Nuclei, Infectious dust
Importance of air bame pathogens and toxing

Sampling Devices for collection of bivaerosol

Microbial Survival in air

Bioacrosol Control

Adr Sanitation |
Concept of Astromicrobiology
Biosafety in Laboratories
Biological Agent Classification

Unit 4

: Micrabial Interactions Teaching Hours: 15 (Weightage 25%)
* Concept of Microbial Interactions

= Plant Microbe interaction

* Animal Microbe Interaction

* Microbe- Microbe mteraction

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

MQuizzes/Surprise Tests,

*SEE: Semester End Evaluation

Reference Books:

Prescott, Harley, and Klein's Microbiology- 1. M. Willey, L. M. Sherwood, C. J. Woolverton, MeGraw-
Hill Higher Education, United States,

2. Principles of Microbiology- R. M. Alas, MeGraw-Hill Higher Education, USA,

3. Microbial Ecology- Fundamentals and applications - Atlas, R M. and Bartha, Benjamin Cummings (an
imprint of Pearson Education), USA.

4,  Environmental Microbiology- Maier, Pepper and Gerba, Academic Press, USA.

5. Cell Biology, Genetics, Molecular biology, Evolution and Ecelogy- Verma and Agrawal, 5. Chand &
Company Ltd, India

Suggested Reference Books: : _

I.  Environmental Microbiology- P.D. Sharma, CBS Publishers & Distributors Pyt Lid, India.

2. Envi ntal Microbiclogy- K.G. Vijaya, MIP Publishers, India. 5

1 mﬂ:”m and properties of soil- Harry buckman and Nyle C. brady, Pearson Ed catiom,
USA. =i

4. Introduction to soil Microbiolagy- Martin Alexander, Krieger Publishing Company, USA.

=
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CL

Course Outcome POs/ PSOs Cognitive Knowledge Class
oval Category | Session
CO1 | Understand  concept of Environment, PO, UR C 15 |
Microbial Ecology and Ecosystem, POS PRO]
€02 | Discuss soil micro flam, role of microbes in FOL POZ, | U.R C.P 9
formation  of soil and biogeochemical PO4, POY, Ap
cycles. PEOI, PSO2
CO3 | Describe physicochemical characteristics FOI,FO4, | U.R, C.P 6
seil, its formation and role of microbes in P07, PSO1, Cr
soil formation. P502
CO4 | Mustrate sampling devices for collection of POL,PO6, | U, Ap C.P 1y
bioaerosol and air Sanitation, PO7. PDY,
PEOI1 PSO2
COS | Evaluate the sources of microorganiam in POLPO2, | U.R C,P 5
air and air borne pathogens and toxins, PO3. P09,
PR0O1, PSO2
CO6 | Discuss microbial interaction with other POI1, PO2, L, R, C 15
organisms and their applications. P09, PSOI An
Total hour of Instruction G0
Mapping of COs with POs & P50s
Co PO PS0s
1 2 3 4 5 6 7 8 9 10 1 2
Co1 3 3 3
Co2 3 3 z 3 3 3
CO3 3 2 2 3 3
Cid 3 2 3 3 3
COs 3 3 1 3 3
COo6 3 3 3 3

3: High, 2: Medium, 1: Low
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Microbiology Semester VI Major Course -16
MBM315-3C — Microbialo Pr Vi

COURS 'TCOMES:
* COL: Report and Analyze antibiotic Sensitivity patterns of Microorganisims,
* CO2: Perform isolation and identification of clinically important Gram-positive and Gram-negative hacteria
using staining and biochemical tests.
CO3: Analyze and interpret uripe analyzis and serological tests to detect infection and metabolic dizorders.
CO4: Demonstrate the procedure for isolation of microorganisms from various environmental sources like
soil, air, and rhizosphere,
CO5:  Identify and classify soil fungi and actinomyeetes based on their morphological and cultural
characteristics,

CO6:  Construct angd analyze ecological models such as the Winogradsky column to study microbial
diversity and interactions,

TEACHING AND EVALUATION SCHEME:

Credit | Teaching Scheme Examination Scheme
Course Course Title {(Hrs. Per Week ) Max Marks Total
Code Practical Hrs. [ CCE SEE | Marks
MBM | Microbiolagy 4 8 5 50 50 100
L 315-3C Practical VI

|_Pracriulu Teaching Hours: 60 { Weightage 50%) |
1. Antibiotic sensitivity of Gram negative bacterig by disc diffusion/ Cup Borer Method.
2. Antibiotic sensitivity of Gram positive bacteria by disc diffusion/ Cup Borer Method,
3. Antibigtic sensitivity of fungi by dise diffusion’ Cup Borer Method,
4. To study and isolate skin flora,
3. Isolation and identification of Gram negative organisms

a. Salmonella tvphi, Salmonalla paraiyhi A and Salmonella Paratyphi B

b, Preudomaoneas gop

¢, Proteus spp.

d.  E.coli

e. Enlerobacter spp.
6. Isolation and identification of Gram Positive bacteria

a.  Staphvlococcus aureus

o  Baeiffus

e
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1. Physical examination of uripe: Color, Appearance, Odor, Specific Giravity, pH. i
8. Chemical examination of urine: Heat and acetic acid test for Proteins, Benedict's qualitative test for
Giucose, Hothera's test for Ketone Bodies, Hay’s surface tension test for Bile Sals, Phenolphthalein
Test for Blood.

10, Cmantitative WIDAT tube lest,
1. Serologic tests for detection of viral hepatitjs,
Practicais Teaching Hours: 60 ( Weightage 50%)
1Z. Study of Winogradsky Column
13. Total Viable count of Garden soil, Desert soil. Coastal Soal.
14. Isolation of Yeast from Sojl.

16. Isolation and identification of Fungi belongs to divizion Ascomycotina (Aspergilius sp.,
Penicilliun sp., Fusarim sp.) from soil.

IT7. Isolation and identification of Fungi belongs 1o division Ascomycotina: _dlternaria 5p.,
Curvilaria sp.) from soil

I8. Isolation of Actinomyeetes from soil.

19. Study of Mycorrhiza and lichens through permanent slides,

20. Isolation and study of Rhizospheric bacteria,

| 21. Study of Air Flora,

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

Quizzes/Surprise Tests,
*SEE: Semester End Evaluation

Reference Books:
1. Experimental Microbiology- Patel R.J. and Patel RK., Volume 1 and I1, 9" Edition, Aditya Publisher,
India, .
2. Laboratory Exercises in Microbiology- John P. Harey and Lansing M. Prescott. McGraw-Hill
3 T;:;:;;S:ﬁ‘k Laboratory Manual- James G, Cappuccine and Chad Wels, 11" Edition, Global
edition, Pearson Education, USA.
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[ et CL | 1
Course Outcome POs/PSOs :‘;‘:::uﬁve ; “tz:;::‘ﬂ" s:;;n
coi | Report and Analyze antibiotic sensitivity | POZ, PO, e
[ patterns of Microorganisms, PO6, POS U, An C.P it}
POS, PSO2
Co2 Pn?rf.‘un'n' islcfatinn ;-md1 idmﬁc..ﬂiml of PO3, PO,
clinieally !mportant  Gram-positive  and POG, PSO U, cp 30
Gram-negative bacteria using siaining and P’S o " | ApAn *
biochemical tests.
| CO3 |Analyze and interprer urine znalysiz and PO2,PO3, e
serological tests o detect infection and POMd, POS, | E - C,Pp 20
metabolic disorders, P502
CO4 | Demonstrate the procedure for isolation of FOL,PO2Z, 2%
microcrganisms from Various environmental PO3,POs,, | U, Ap, c.p
sourees like soil, air, angd rhizosphere, PROI, PSSO
COS | Mentify and classify sof] fungi and | PO3, PD4,
actinomycetes based on thei; morphological | POg, PSO1, | Ap, An C.P 24
and cultural characteristics PSO2
CO% | Construct and analyze ccological models PO2, PO, AriAs
such as the Winogradsky column 1o study | POS, PO Ty, P 12
microbial diversity and Interactions, POY, PSO2 &
Total hour of Instructipn 120
L
Mapping of COs with POs & PS0s
' CO PO PSOs
1 2 3 4 5 [ T B 9 ({/] 2
coi 3 3 3 I :
Co2 3 3 3 3
€03 I [3 |3 2 :
cod | 1 3 3 3 =
: 3 3 3
= SaESaR 3 ol :

3: High, 2: Medium, 1: Low

2
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Ehemisllv,: Semester VI Major Course
CHM316-3C INORGANIC AND ANALYTICAL EHEM[_HTR‘F -1V

Course Outcomes:

= COl: Describe the significance of hybridization in molecular bonding and gemetry,

*  COZ; Apply Quantum mechanics 1o predict molecular orbital properties.

*  CO3: Analyze structure, bonding, and Spectroscopic properties of metal carbomyls,

* CO4; Explain the fundamenta] terms and principles of Spectroscopic techniques.

& CO35: Discuss the important Speciroscopic method of analysis and their applications,

* 06 Solve Spectroscopic numerical problems in chemistry essential for interpreting spectral datg,

o Sarm ey o Scheme
e e e Max
© Course Title Credits stk Total
o His, Marks
CCE SEE:
Inorganic and =)
CHM316.3C Anni}rti:al 4 ] 4 25| 50 S 100
L Ehﬁm.lﬂl“}"-w | i
Content:
| UNIT
1 Quantum Mechanics and Hyhridiniiml Teaching Hou rn:IﬁﬂWighlageIS%}

Introduction to Hybridization: Significance in molecular ponding and geomctry, Variation
Method: Concept and application in molecular svstems. Secular Equation: Use in Meolecular
Orbital Theory 1o determine energy levels. Stability ofH:'(M.O.T.): Bond order and stability
using M.O.T. Stability of Ha(V.B.T.): Bond formation and stability through ‘i-"a_lem.:r, Hfmd
Theory. Classical Interaction Energy: Coulombic and exchange interactions in handing.
H}-l;prra Orbitals @ sp, sp?. sp* hybridization and associated bond angles and bond strength. :
Pauli’s Exclusion Principle: Cuantum mechanical explanation in molecular orbitals.
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Metal Carbonyl Compounds

Teaching Hours: 15(Weig htage23%;) —[

pplications in catal
uelear: Structure and bonding, Paly
carbonyls. Physical and Chemical properties. Metal-Carh
and #-back bonding, M.O.T Metald-orbitals interacting
nd bridging carbony] grops,
Mononuclear : Ni(COy,, Fe(C)s, Cr{COY, Polynuclear
Fea(COWz, EAN: Caleulation fip metal

ysis and material science.
nuclear : Examples of bridging
onyl Bonding : V.B.T:a-donation
with CO. IR Spectroscopy
Structures of Metal Carbon yls ;

: Fea(CO)s, Cox{COg, Mnz{CO g,
atoms in carbony| complexes,

Fundamentals of Spectroseopy:
Electromagnetic radiations, Waveleneth, wave number,
Spectrum, Absorption and Emission spectra,

'I'enchinzl-]i}ur.'i:IS!’WI:ighIH[EIS'}'L}
frequencies, energy, Electromagnetic

UV-Visible Spectroscopy: Introduction,
Instrumentation, Types of electronic
Intensity shift, Woodward-Fieser ryfe for caleulating absorption m
frunsaturated carbonyl  compounds, Applications,
Woodward- Fieser rule and Beer's-Lambert's Law.

Absorption  |aw,

transitions, Chromophore, A;

Beer's-Lambert's Law,
mochrome, Absorptionand
aximumin — Dienes and -
Prablems Numerical based on

Infra-Red (IR) Speq:lmsmp}r

Introduction, Principal of IR spectroscopy, Molecular
Hooks-Law, Factors influencing vibrational trequency
Hydrogen bonding and Bond angle, Degree of freedom
vibrations, Important 1R frequencies,
and Numerijcal).

Teaching Hours: 15 (Weightage 25%)
vibrations, Vibrational frequency-
Fermi resonance, Electronie effect,
(3N}, Number of fundamental
Instrumentation, Applications and Problems { Spectral

=

=

*CCE: Continuous and Comprehensive Evaluatian:

f Chiizzes | Surprise Tests,

*SEE: Semester End Evaluation

REFERENCEBOOKS

It consists of Assignments / Seminars / Presentations

*  Inorganic Chemistry: Principles of Structure and Reactivity by James E. Huheey, Ellen
A. Keiter, Richard L Keiter, OkhilK. Medhi,

Advanced Inorganic Chemistry byG. D, Tuli. Madan. Rasu andSatya Prakash,

L ]

= Quantum chemistry by R.K.Pragad 6.Coneiseinorsanic( “hemistryby].D. Lee

= Principles of Inorganic Chemistry, Puri, Sharma & Kalia,

*  Organic Spectroscopy-William Kemp, ] o

* Elementary Organic Spectroscopy: Principles and Chemical Apphcations, Y R.
Sharma, 5. Chand Publications. S e =1

= Introduction 1o Spectroscopy. Donald L. Pavia, Cengage India F’rwgrc I,:rmlul d. .

& Spectroscopy of Crganic Compounds, PS5 Kalsi, New Agze [nternational Privaie
Limited.

SUGGESTEDBOOKS

Valency and Molecular siructure by Cartmelt and Fowles.
Cnentim mechanics by % K Prasad.

PO feTee l
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Spectrometric Identification of Organic compounds — Roben M Silverstein, John
Wiley & Sans.

Quantitative Chemical Analysis : Daniel C. Harris, WHF reeman, NewYork,
Principles of Analvtical Chemistry J.H. Kennedy

Analytical Chemistry — Principles & Technigues .G, Hargis

Principles of Instrumental Analysis | Douglas A Skoog F. James Holler, Stanley

R. Crouch, Cengage Learnin i; 6th Edition,
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| | Course Outeome PO/ CL Knowledge | Class ]
| P50s Cornitive Category Session
Level
€Ol | Describe  the significance o POLPOZ, | R,U,Ap £ 07
hybridization in molecular bonding | pgny
| | And ey B
CO2 Apply Quantum mechanigs to predict | PO PO2, U, Ap.An C.P 08
melecular orhital properties, P03,
Ps0
C03 Amlyze  struciure, bonding, and FO1,PO2, R, LLAp, C.P 15
Spectroscopic  properties  of meial P03, An
carboy(s. PRI
CoM Explain the fundamental terms ang PO, R.U.Ap C 03
principles of Spectroscopic P50
rechnigues,
Cos Discuss the important spectroscopic P{]].}FGE., U, Ap.An P 20
method of analysis  and  (heir P0G, PO7,
applications, PRS0,
PS02
COn Solve Spectroscopic numerical POLPO2, E.Ap,An C.P 05
problems in chemistry essential for PO,
interpreting spectral data. PSO1,
PROZ
Total Hours of Tnstructions il
Mapping of Cos with Pos and PSOs
o PO - N
POl | PO2 | PO3  PO4 | POS | POG POT | POS | PO9 | PO1D FS01 | PSO2
COL|{3 3 | | 3
cozly. 13 I3 2
CO3[3 13 |3 ;
CO4 | 3 ' = 3
: 3 3 3 3
COs5 [ 3 {3 3 )
€06 (3. |3 f - - ) Neow

3:High,2:Medium,1:Low
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Chemistry Semester V] Major Course

C 17-3C ORGANIC HYSICAL C I Y -1V
Course Outcomes:

significance in the industry,
CO3: Describe the ;:-mpartim_, synthesis and reactions of Heterocyclic compounds. COM-

their commercial applications,
CO6: Analyze the important properties of Macromolecules and solve numerical based on them

I._. —_— — —_ = -

Organie and
CHM317-3C | Physieal Chemistry-1v] } 4 125 = 50 100
CONTENT
s |
] room
Aromaticity Teaching Hours: 15 {Weightage 25%,)

C_nnue;:t of aromaticity —Structure of Benzene, Kekule Structure, Resonance structure, Orbital
picture of Benzene, Huckel's rule for aromaticity, Examples of Aromatic, Anti-aromatic and Non
Aromatic compounds, Aromaticitvol3-membered, 4-membered, S-membered, 6-membered, 7-
membered, 8-membered ring systems, Craig’s rule for polvevelic non-benzenaid compotinds,
Annulenas,

2 Heteroeyelic Compounds Teaching Hours: 15 (Weightage 25%)

Classification and nomenclature, Structure. molecular urbital picture and arcmatic charscleristics
of Pyrrole, Furan, Thiophene & Pyridine. Synthesis, reactions and mechanism of substitution
reactions of: Furan, Pyrrole (Paal-Knomr synthesis, Knorr pyrrole synthesis, Thiophene, Pyridine
(Hantzsch synthesis). Basic chavacter of Pyridine , Piperidine and Pyrrode with mechanism.

Oﬂ_@z}{
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Statistical Thermodynamics Teaching Hours:15 (Weightage 25%;)

Intraduction, Thermodynamic probability, Combination and permutation, Sterling approximate
formula (No Derivation), Type of Statistics, Boltzmann’s most probahle distribution, Boge-
Einstein Statistics, Fermi-Dirac Statistics, Partition Function, Translationa Partition function,
Rotational Partition function and Vibrational Partition function

4 Macromolecules Teaching Hours:15 (Weightage 25%;)

Classification of Pol ymers, Tacticity of polymers. (Cptical Isomers), Polymerizationreactionwith
cxample;  Addition Palymerization, {Polyethylene, Polystyrene, P¥C), Condensation

chain Polymerization, Degree of Polymerization, Molar masses of Polymer (Number Average
Molar Mass, Weight Average Molar Mass), Determination of Molar Masses of Macro
Molecules; Viscosily Method and Light Scatterifip Method Numerical

==

*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars/ Presentations
MQuizzes/Surprise Tegrs.

*SEE: Semester End Evaluation

REFERENCE BOOKS
Mnrrimn.,R.N_:iHﬂ}-ﬂ,R.N-,Ehgnnir:{:hﬁmiw}r, f.ll:rrFing!{i|'r+:l:1-r.';ley|[imil'a}ﬁ!.L|:rJ (Fearson Education).
I.L. Finar: Organic ¢ hemistry (Voll&I) ELBS

P, Agrawal, Synthetic Organic Chemistry, Krishna Prakashan Media.

B.K. Sharma, Polvmer Chemistry, Goel Publishing House, Meeryt

V.R. Gowariker, N_V, Viswanathan and Sreedhar. Polymer Science, Wiley Easem Lid,, New Diclhi, 1986,
Textbook of physical chemistry- Glasstone

Textbook of physical chemistry— P. Atkins,

* Advanced physical chemistry— Gurdeepraj,

= Advanced physic chemistry=IN. Gurtu A Guru.

Statistical thermodynemics—M.C. Crupta,

F.W. Billmevar, A textbook of polymer science, Tohn Wiley & Sons. 1971,

Principles of polymer scicnce-Bahadur & Shastry.

Polymer science & technology—Fried,

Polvmer Chemistry — Malcom P Stevens,

l-'l-l-lll-

" & ¥ @

SUGGESTED BOOKS : e 2
= Arun Bahl & B 5 Bahl, Advanced Organic Chemisiry, 2 '[;g]:m:u_:. 5. Ll:ﬁlﬂi_j ﬁ:hlmhn_.r.. S
Jonuthan Clavden, Mick Greeves,S tuart Warren, Organic Chemistry, 2™ Edition, Oxford Publis T,
2014, = 4
*  Dhawan, 5N, Pradcep’s Organic Chemistry, (Vol. Land [I ) I’_radn:r:p Publications.
Mehta & Mleh [."..1. I'.lrgnnic_: r'r:ur.‘u‘:[r}r. PLi '|.|.::||:1-;11E Privore |_||-'|'|-|.|,|,:;:]_ :
Introduction o Polvmer Science and Technology. B Y Mustafa Akay

L]
w L 5 E: . Bo Fy
* M. Jenkins, Biomedical Polymers, University Birmingham. 1 K. _ Mﬂﬁé
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Folymer Chemistry, Billmayer,
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Principles of Polymerization, Geroge Odian,
Introduction to Statistical Thermodynamics, H. Dole,
Theoretical Chemistry, 3. Glasstone, Affiliated East-West Press,
Polymer Chemistry, P.J Flory, Comell University Press,
Physical Chemistry of Polymers, A. Tager, Mir Fublishers.
Physical Chemistry of M acromolecules, CTanford, Wiley Publisher,
Polymer Chem 15try by Gowarikar, MewAge International,
Introduction 1o Polymers, Third Edition, Robert J. Young and Peter A, Lovell, CRC Press.
Statistical Mechanics by Donald A Mc Quarrie, University Science Books,
Textbook of physical chemistry — W.J. Moore.
Course Outeome POs/ AT | Knowledge | Class
PS0s Cognitive | Category | Session
Level
col Explain the concept of Aromaticity in | pry| P02, | U, Ap,An CP 15
QrgANIC compounds, PR
(€02 | Diseuss i classification, [ PO1POZ, | R.UAp CP 07
nomenclature  and properties  of | PSO)
Heteroevelic compound sand their
Significance in the industry.
03 Describe the properties, synthesis POI1, U Ap CP 08
o reactions  of Heteroovelic (fre{B ]!
5 Cunmpnunds. = |
CO4 | Apply the concepls of Statistical | POT,PO3. | 11, ApAn  [CP 15
thermodynamics to stuchy muolecular POE, PO,
= properties, P01
05 Dezscribe the basic fundamental | PO JO2 B, Ap, CP HE
concepts of Palymer Chemistry as POGPSOIL | An
Macromalecules and their
Commercial applications.
OO Analyze the imporant properties of | PO P02, E.Ap.An C.P 07
Macromolecules and solvenumerical PO,
baged on them, PSO1
Total Hours of Instructions 60




Mapping of Cos with Pas and PSOs
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Kes)
PO

PSO

02 | PO3 | PO4 | POS FO6 | PO7

CO1

| PO9 | PO10| PSO1 | PSO2

CO2

CO3

2

(2]

CO5

3
3
3
CO4 3
3
3

L | e |
b

| CO6 2

bl I HLTE ] R PTT B

3:High,2:Medi um,l:Low

Aoptel
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Ehemis\_ti;g Semester VI Major Course
CHM318-3C !;HE.MISTRE PRAE‘TIEALS - VI

Course Outcomes:

¢ COI: Identify, separate and analyze binary organic mixtures With suitable derivatives for con firmation,

* 02 Synthesize selected organic compounds and understang reaction  mechanisms, purification
lechniques, and vield calculations with proper documentation of observations,

= CO3: Apply chromatography techniques such as TLC and paper chromatography for the separation and
dentification of pharmaceutica| drugs and biomaolecules, in terpreting retention behavior (R values),

*  COd:Implement comductometric, polentiometric, pH-metric, and colorimetric titration techniques for the
accurate determination of acid-base strength, solubility products, and concentrations of chemical
solutions.

* COS: Analyze chemical Kinetics and distribution phenomena to determine reaction orders, distribution
coetlicients, and dimerization behavior in Iwo-phase systems.

*  CO6: Measure physical properties such as viscosity, specific rotation, and entropy of vaporization, and
interpret results 1o derive molecular weight, concentration, and thermodynamie parameters.

Examination Scheme ]
E Teaching Scheme —

o I : ' Max Marks |

Course Code Course Title : Credits Total

B I'heul‘!-' Practical Hrs. ; —IMarlm|

hrs Per hrs CCFE SEE |

Week | Per Week I

Chemistry I B 4 5 11 50 {11]

{ CHM318-3C [Practicals-v1 | i J

IFII}NTE.‘:NT
A. Organic Practicals Practical Hrs 60 (Weightage 50%%)

L. Qualitative Analysis (Minim um 1)
Analysis of an organic mixiurc containing (wo components {one component shauld be water
soluble), Use NaHCO;. NaOH, HCI for Separation for using distillation process for separation and
identification with the preparation of suitahle de rivatives, :
Soluble Components:- Oxalic Acid, Succinic Acid, Resorcinol, Urea, Thiourea

Separation of two companents from Organic Mixture Such as. j :
Eulllii;-&i-nhd,.'iulid-Liqu?ni.,Liqu:id-Liquid.[l.iquidmm ponentmustheneutralinnature]
1. Synthesis of Organic Compounds (Minimum 03)

|} Preparation of p-aming benzoic acid from penitrobenzoic acid

1 ] i ] ACEIE,
2) Preparation of anthraguinone from anthrac _ 1 P
'-!:]; F"rl:[:urulinn of Jomcthyi — | phenyl pyrazol=5-one from phenyl hydrazing and

| | acetoacetic ester,

4 Preparation of benzoquinone from hydroguinone,
51 Preparation of henzhvdeal from Penzophenone . ’ ;7: Ehﬁﬁﬁ;ﬁ_ .
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3.Chromatography

1) Analysis of the following drugs (i) Aspirin (i) Paracetamol (1) Thuprofen by
thin layer chromatography.

2} To separate and ident] fy & mixture of carbohydrates by ascending paper
chromatography.

B. Physical Practicals (Minimum§) Practical Hrs60 (Weightageso, )

Instruments, Kinetics & Distributions

I. To determine normality and amount of HCl and CH3;COOH in the given solution by
Conductometric titration against NaOH solution,

2. To determine the solubility product and solubility of sparingly soluble salts PRS0, by

Conductometry.

3. To determine Normality and amount of each acid in the given mixture of HCHCH,CO0H
by pH metrically.

4, To determine the strength of strong and weak acid in a given mixtyre by Potentiometric
titration using 0.1 N NaOH

3. To determine the Molecular we. ot high polymer (j.e. polystyrene) by viscosity
MEasUrement,

6. To detérmine the concentration of unknown solution from given KMnOy solution by
Colourimerry.

7. To determine the order ol the reaction between K820 and KI.

8. To determine the order of the reaction between HaOy and HI

9. To determine the distribution coe fficient of Todine between CCLW/CHCL& water at given
lemperature,

1. To study the distribution of Benzoic acid between Benzene and WaleT at room temperature
and prove the dimerization of Benzoic acid in Benzene.

'l Determination of viscosity of given different PErcentage aquenus solutions of glycerin and
determination of concentration of unknown solution, Using viscometer.

12. Determination of specific rotation of given substance by preparing 10%, 5% and 2.5%
solutions of cane Stgar and determination of concentration of its unkrown solution by
polarimerer.

13. Ta caleulate entropy of vaporization of given liguid by kinetjc approach,

®CCE: Continuous and Comprehensive  Evaluation: 1t consis of Assignments /Seminars' Presentalions

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

EFERENCE BOOK

V. K. Ahluwalia and Sunita Dhingra, Camprehensive Practical Clrguni:: Chemistry:
Quaiitative Analysis, Universities Press (India) Py, Lid., Hvderabad, 2040, 5
Vogel's Textbookof Practical Organic Chemistry’, fifth edition Published by E1LBS
with Longman publishers Pvt. Led. .‘-'.ing_.up:-urc_ REETE

Arthur, 1. V. Quantitative Organic Analysis. Pearson, il

Advanced Practical Chemistry by Jasdamba Singh, Pragati Edition

= q -~ E.Prichard. 1. I JAENEARE.
Practical Physical Chemistov, AM. James and FoE. Prichard, 1. 2

Findley’s Practical Physical Chemiziry, B.P Lavitt Longman.
I'In'tiil.;HI Method in Chempstry, RS, Dirago Saunders College, {:ﬁ c;ﬁﬁm E



SUGGESTEDBOOKS
Practical Physical Chemistry, SR, Palit and 5.K.De, Science.
Experimental Physical Chemistry, R.C. Das and B.Behera, Me Graw Hil.

Nirav College Practical Chemistry, Nirav Prakashan
College Practical Chemistr by Patel and Turakhia, Himalava

Practical Physical ChEmjslr}', 5.R. Palit and 5, De, Science,

KADI SARVA VISHWAVIDYALAYA

Publishing House

Course Dutcome

FOs/
PS0s

CL
Cognitive
Level

Knowledge
Category

Class
Session

Identify, separate and analyze binary
Organic  mixtures  with suitable
derivatives for confirmation.

PO1,
PO2,PS0O2

Ap.An

C.P

24

Svnthesize selected arganic
compounds and understand reactjon
mechanisms purification technigues,
and yield calculations with proper
documentation of observations.

P01,
P02 PO3,
P502

Ap.An

] )

16

Apply chromatography techniques
such  as  TLC  ang paper
chromatography for the Separation
and identification of pharmaceutical
drugs and biomolecules, iterpreting
Retention behavior (R Fralues),

PO,
PO2,POG,
PO,
PS2

U, Ap An

C.P

oM

Implement conductometric,
potentiometric, pH-metric,  and
colorimetric titration technigues for |
the accurate determination of acid-
basestrength, selubility products, and
Concentrations of chemical solutions,

Cos

Analvze chemical kKineties  ang
distribution phenomena to determine
reaction orders, distribution |
coefficients, and dimerization

Behavior in two- phase S¥Slems,

rOIPOZ,
POT.PSO2

U, Ap.An

P

POILPOL.

PO, POT,
P50z

EAp.An

CP

COb

Measure physical properties such as
viscosity, specific rotation, and

entropy of vaporization, and interpret
results 1o derive molecular weight,
concentration, and thermodynamic

parimeters.

PO POZ,
MO, PSO2

' IE-..JLp,An

4

Total Hours of Instructions

120




Mapping of Cos with Pos and PSOs
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e

S:High,I:Mediltm,l :Low

co | PO I PSO ]
__|POT | POZ | PO3 [PO# [ 705 [Pog | PO7 [PO8 [ POY | POIO | PSOT | bS53
CoOl[3 |3 S il I S )
CO2(3 |3 13 L=k | 3
CO3 | 3 3 2 3 ' 3
Co43 |3 3 ,| 3
CO5[3 |3 7 )3 | 3
€063 3 |3 E5a ol = [3
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Mathematies Semester V] — Major Course

MTM322-3C Group Theory

Course Qutcom es:

*  CO1: Understand relations, equivalence relations, binary operations, and
e 032

modular arithmetic i intcgers.
Define and analyze algebraic structures like semigroups, monoids, am groups with examples,

* CO3: Explore subgroups, eyelic Eroups, cosets, and apply Lapran ge’s theorem,

* CO4: Work with permutations. their ty¥pes, and symmetric and

alternating groups,

* COS: Understand normal subgroups, guaticnt groups. and their properties.

* CO6: Apply group homomaorphism’s,

isomorphism’s, and related theorems including Cayviev's and

fundamenta] homomorphism theorem,

TEACHING AND EVALUATION SCHEME:

i I Teaching Examination Scheme |
Total
| Course Code | Course Tifle | Scheme Credits | Max Marks et M“ 3
| Ancory U e E sl
| | Per Week £ S |
MTM322-3C lIGrmlp Theory 4 4 24 40 50 100 |
[ Unir 1 Ti‘ﬂ-{:lliﬂg Hours: 18 |
Relation, Equivalence felation, Binary operalions, Division algorithm for integers, Congruence modulo

relation in 7, Alechraic structure, Semi group, Monoid, Definition and
propertics of group,

examples of group, Elementary

Theorems on group, Finite groups and their tables,

Uit 2

Subgroups, Normalizer and Centralizers, Order of a group, Order of an element, Cyelic garowp,

propertics, Lagrange’s theorem and its applications,

Teaching Hours: 100 |
Cosets and its

|mit 3

Permutation, Cvele, Transposition, Even and odd permutation,
permutation, Symmetric and Alternating groups, Normal subgroup, Quotient group.

" Teaching Hours: 19|

Order of a permutation, Inverse of a

Linit 4

ith i iti nd examples of
omomorphism of group: Definition and examples, Kernal of Homomorphism, Definition and examp

Isomorphism, Fundamental thearem of homomorphism, Caley's thearem. Automomphism of groups.

Teaching Hours: 13

i fou In e nks SBemingss’ Presentations AQuizzesBurprise Tesds,
*CCE: Continuous and Comprehensive Evaluation: 11 cansists of Assignments /Sem

*SEE: Semester End Evaluation

=2
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Reference Books:
L Contemporary Abstract Algebra” Joseph A Gallian, CRC Press, Taylor & Francis Giroup,
2. “Abstract Algebra™, | H. Sheth, Prentice Hal] of India (PHI) Publication.
3. “Tapics in Algehra™ I N Herstein, Wiley Eastern Lud,
4. “Basic Algebra Vol | & I, N. Jacobson, Hindustan Publishing company,
3. A text book of Madem Algebra”, Shant Narayan, S, Chand & .
6. “Basics Abstract Algebra™, P, B. Bhattacharya, 5. K. Jain. §. R. Nagpaul, Cambrid g¢ University Press,
. “Advanced Ahstract Algebra™ § K Pundir, Krishna Prakashan Media (P} Ltd., Meepyt
8. “AJ gebra”, Maclane Saunders and Birkhoff Giarreti, Mac Millan, New York,
co | Course onteome |I POs / PSOs E'E::i“ Ké:i:: :‘::e Class session
Understand relations, |
i l:quiv&.EErr-r:e relations,  hinary POI, PO2, PO3, Stk b )
| Operations, and modular PEOL, PSO2 e o 1
arithmetic in integers. |
Define and  analyze algebraic i
Structures like  semigroups,
co2 monoids.  and gl'uup: w:th Pgéﬂﬁmﬁ‘ﬁg? R, 4n P .ID
examples.
Explare subgroups,  cyvelie POI PO2, P03,
CO3 | Broups.  cosets, and  apply PO6,PSO1, | U, Ap, An.E C.P |0
Lagrange’s theorem, P502
Work with permutations, their POL, PO2, PO, |
Cod types.  and  symmetric and P04, PSOI, R, U, Ap, E [ 10
alternating groups, | Fads § ]
Understand  normal  subgroups, o P{J‘E._P;Ill
COS5 | quotient  groups, and  their ]-"{ii RS0, R.L, Ap C.p LY
properties. | P50O2 . s
Apply group homomorphism's, '
isomorphism’s,  and  related POI, PO2. POB, i
COg | theorems including Cayley's and PO, Fl:‘:é]g,;:iﬂl, R, Ap, E,C C.P
fundamental  homomorphism .
theorem, - | P
Total hours of instruction -

X
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Mapping of COs with FOs & PSOs

& PO PSO |

= 2 U E 6 7 5 9 10 7

6oL | 3 3 3 1 B 0 0 0 | @ 0 0 I
| 5 7 3 | W 0 0 0 0 0 i 3 | a

co3 3 3 3 e 3 0 0 0 0 % A |
C04 3 3 3 | 2 i 0 0 i 0 0 .

Cos | 3 3 3 0 0 3 0 0 0 0 3] ]

| _cos | 3 ¥ | 3 3 0 3 0 0 0 0 - =Ty

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

MTM323-3C Operations Research

* COI: Explain the nature, scope, assumptions, and limitations of linear programming models used in
Operations Research,

Course Outeom es:

and Big-M method.

*  CO3: Construct and interpret the dual of a linear programming problem and solve using the Dual Simplex
Method.

s COd4: Apply integer Programming techniques such as Gomory’s methods and the Branch and Bound
method o obtain oprimal integer solutions,

* CO3: Solve transportation and assignment problems using standard algorithms including the MODI and
Hungarian methods,

* CO6: Analvze sequencing problems and determine optimal Job schedules for different machine-job
configurations.

TEACHING AND EVAL UATION SCHEME:

I | Teaching Examination Scheme — ot
Course Code | CourseTitle | _Scheme | oo oo Max Marks b o
| I Theory Hrs, ox e Mar
: Per Week - _|
| : | |
erations
MTM323-3¢ | EI?&&uarr:h 4 1 3 50 } 50 | T}
|
| Unit 1 Linear Programming Prohlem Teaching Hours: 15

MNature and scope of Operations Research, Introduction of Linear Programming Problem (LPP), Azzumption
Llf an LF model, Advantages and Limitations of linear programming, Feasible, Infeasible and Basic
solutions, Standard form of an LPP, Simplex Algorithm, Two-Phase method, Rip-M method.

nit 2 Duality in Linear Programming and Integer Linear Programming Teaching Hours: 20
ymmetric Dual form, Rules for constructing the dual form, Duality theorem, Dual simplex method, All
'|::e;,-+:r programming problem, Mixed integer programming problem, Gomory's all integer programming

Igorithm, Gomory’s mixed integer programming al gorithm, Branch and bound method.

Qr/Shy
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|'E1i t 3 Transportation and Assignment Problems Teaching Hours: l:';—|
| Mathematical formulation of 4 transportation problem, North-West comer method, Least cost method,
| Vogel's approximation method, MODI method, Unbalanced transportation problem, Degeneracy in
| Transporiation problem, Prohibited lransportation  route, Maximization transporiation  problem.
| Mathematical formulation of assignment problem, Hungarian method fior solving assignment problem,

Maximization case in assignment problem, Unbalanced Assignment problem, Restrictions an assiEnments.
Uit 4 Sequeneing Froblemms

Teaching Wours: 10

Motations, Terminology, Assumptions of sequencing problem, Processing n jobs through two machines,
Processing n jobs through three machines, Processing n jobs through m machines, Processing two jobs
through m machines,

L |

Reference Bogls:

L. “Operations Resegreh Theory and Applications™, 1K, Sharma, Macmillan Publishers India Lid.
2. “Operations Research”, Nita H_ Shal. Ravi M. Gor, HardikSoni, PHI Leaming Private Limited.

3. "Optimization Methods in Operations Research and System Analysis”, K.V Mital, C. Mohan, New Age
International Publishers.

"Operations Research™, Pradeep Jha, McGraw Hill Education,

“Operations Research (Principles and Practice)”, Pradeep PrabhakarPai, Oxford University, Progs,
“Uperations Research”. P. Rama Musthy, New Age International Publishers.

. "Operations Research” R. k. Gupta, Krishna Prakashan Media (P) Ltd,

oo s

e |
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Course oy fcome

POs/PS0s

| O

|

Co2

_|

| Explain the malure. scope, assumptions,

|.E.m:l limitations of linear Mogramming

| models used in Operations Research.

level

I Cognitive

| Knowledge
category

Class i

sesgion

PO, PO2, POS,
PS5O

Formulate and solve lincar programming
problems using the Simplex method,
Two-phase method, and Big-M method.

PO1, PO2, P03,
PO6, PSOY,
PS02

L, Ap,

Co3

Construet and interpret the dual of g
linear programming problem and solve
using the Dual Sjm plex Method,

FO1, POZ, P03,
PO, PSOI,
PS02

U, Ap,

E:P

[

Cod

Apply integer Programming techniques
such as Gomaory's methods and the
Branch and Bound method o oblain
optimal integer sohptions.

PO1, PO2, PO3,
PO4, POB, PSD,
PSO2

L, Ap, An

P

]

C05

Solve transportation and assignment
problems  wsing  standard algorithms
ncluding the MODI and Hungarian
methods.

PO1, PO2, P03,
POs, PSOI,
PS02

U, Ap, An,

o

15

Analyze sequencing problems and determine
optimal — job  schedules i different

F‘nﬂrhina-jnb configurations.

E.

POL. PO2, PO3,
P04, POG, PSOI,
PSO2

Ap.C E

P

i

Total hours of instruction

Mapping of COs with POs & PSOs

CO

(]|

Co2

p—

e | L

CO2

Cod

COS5

Ll = R = = 1

1 —
3
3
3
3
3
3

uummmﬂm

=1R=10=18=18 -1 E i
Ll vl | | @ g

sle|lal ol slal,

Slelo|os| ol ol

ek | Lad a0 | Bas

Ll L | L | e [

Lo

M Lad | L) e Rl | Leaf

3:High, 2:Medium, 1:Low
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Mathematics Semester V] — Major Course

MTM324-3C Applications of Group Theory and Operations Research

Course Qoteomes-

COL:Analyze and solve problems on relations. equivalence relations, groupoids, semigroups, monoids,
troups. and subgroups thron gh examples in lab SE551005,

CO2:Determine the order of elements and venly Lagrange’s thearem through structured examples in group
theary.

CO3:Solve and interpret examples related 1o permutations, permutation groups. homomorphism’s, and
isomorphism’s in group theory

CO4:Formulate and splyve linear programming problems using the Simplex algorithm, two-phase method,
Big-M method, and duality concepts through computational examples,

COS: Apply Gomory's cutting plane methods and Branch-and-Bound techniques to solve integer and
mixed-integer programming models using lab-hased scenaring

CO6:S0lve transportation, assignment, and sequencing problems using North-West Comer, Least Cost,
Vogel's, MOD, Hungarian, and jo b-processing techniques on praciical datasets

TEACHING AND EVA LUATION SCHEME:

—_——

b

J Teaching . Examination Scheme

A Scheme : Max Marks Total

Course Code Course Title Praciica] | Credits Hrs, Maiks
Applications of
S Grroup Theary ) :
MTM324-3C and Operations 8 4 5 50 S0 100
Rescarch : J
Unit I Applications of Group Theory - : Teaching Hours: 60

| Examples on relation and equivalence relation,
Examples on groupoid, semi groups and monoids.
Examples on group.

Fmﬁmp]u: on sub-group.

Examples on order of an element.

Examples on Lagrange’s theorem.

Examples on permutation and permutation group,
Examples on homomorphism.

Examples on isomorphism.

R ol E LR e R pa
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—L'i’mﬁpplirutimm of Operations Research Teaching Hours: ﬁl]_|

L. Examples on simplex algorithm.
Examples on two-phase method,

- Examples on Big-M method.

- Exemples on Primal —Dual.

Examples on dual simplex methad,

Examples on Liomory’s mixed integer programming al garithm,

2
3
4
&
6. Examples on Gomory’s all integer Programming alzorithn,
7
8. Examples on Branch and bound mathed,

9

Examples on North-West copner and Least cost methed

10. Examples on Vogel's approximation method.

I Examples on MODI method.

12. Examples on Hungarian method for sulving assignmen) problem,
13, Examples on processing n jobs through twoe machines

14. Examples on processing n jobs through three machines.

15. Examples an processing n johs through m machines.

16. Examples on processing two jobs through m machines.

*COE: Continuous amsd Comprehensive Exvaleation: It Consists off Assignments MBemings! Presentutions AhirresSurprise Tems,
*SEE: Semester End Evaluation
Reference Rools:

| “Contemporary Abstract Algebra™ Joseph A, Gallian, CRC Press, Taylor & Francis Group,
2. “Abstarct Algebra™ 1. H. Sheth, Prentice Hall of India (PHI) Publication,

3. “Topics in Algebra™ 1. N, Herstein, Wiley Eastern Led.

4. “Basic Algebra Vol [ & 17, N. Jacobson, Hindustan Publishing company.

iy

“A text hook of Modern Algebra®, Shanti Naravan, $. Chand & Co.

6. “Basics Abstract Algebra”, P.B, Bhattacharya, 5. K. Jain, 5. R, Nagpaul, Cambridge University Press.

7. “Advanced Abstract Algebra®, 5. K Pundir, Krishna Prakashan Media (P) Lud., Mecrut,

8. “Algebra”, Maclane Saunders and Birkhoff Garrew, MacMillan, New York,

2. “Operations Rescarch Theory and Applications™, 1. K. sharma, Macmillan Publishers India Lud.

10. “Operations Research™, Wita H. Shah, Ravi M. Gor, Hardik Soni, PHI Learning Private Limited.

I, “Optimization Methods in Operations Research and System Analysis”, K.V, Miual, C. Mohan, New
Age International Publishers.

12. “Operations Research™, Pradeep Jha, McGraw Hill Education.

|3, “Operations Research”, P. Rama Murthy, New Age International Publishers.

14. “Operations Research”, R, K, Gupta, Krishna Prakashan Media (P} Lud.

B
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Course outeome POs / PSOs || Cﬁf:itli" | K;:T:;:;EE ;S;::fn
T Analyze and  solve problems  on |
relations, equivalence refations,
_ _ ' PO, POZ, PO, |
CO1 | Broupoids, semigroups, monoids, Zroups, POG. PSOIL, An. E CP 16
and subgroups through examples in lah PS03 | | |
Sessions. |
_—_D«:’terml'ne the order of clements ang |
CO2 | Verify  Lagrange’s  theorem thraugh Pcr::::fﬁ%glm = | An E C, P 22
structured examples in group theory. 502 |
Solve and interpret examples related to |
permiations,  permutation groups, POL, PO2, PO3, |
ot homomorphism’s, and somorphism’s in F'DE.SE.':;GE, | iy A 2L Ad
| |eowp theory |
Formulate and solve Lincar il
ijgrammlng _ Problems  using  the POL, PO2. PGS
CO4 | Simplex Algorithm, Two-Phase Method, | poy POG, PSOH . | Ap. E C.P 20
Big-M Method, and duality conceprs Ps02 |
through computational examples, |
Apply Gomory's cutting plane methods |
and  Branch-and-Roung techniques 1o %
COs5 | solve  integer  and mixed-inleger FE[NPI:}CE‘PFS%T. | Ap. E P 20
programming  models using lab-based PS02
SCENArios,
Solve  transportation, assignment, and
sequencing problems using North-West POL. PO2. PO3.
CO6 | Comer, Least Cost. Vogel's, MODI, P04, POS, POG. Ap, E c.p 20
Hungarian, and  job-processing FSOI, PSO2
technigues on practical datasets. i - or

Tatal hours of Instruction

AR
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Mapping of COs with POs & PS0s
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Co4
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3:High, 2:Medium, 1:Low
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Physics Semester V7 - Major Course

9 n nics
COURSEOUTCOMES:

. l.’l‘ﬂ_fi: Apply the Schridinger equation to various potential models such as finite wells ang harmonic
QsCllianors,

. Eﬂia Solve the Schridinger equation in 3D and analyze hydrogen atom wavetfunctions and encrgy
leve

. Cﬂ,l Interpret quantum angular momentum and yge operator formalism including commutators and
Pauli matrices,

*  COd: Analyze and simglate quantum systems using numerical/computational methods.
* COS: Interpret physical meaning of eigenvalues ang elgenfunctions in quantum systems,

. Cﬁf Integrate concepts of wave-particle duality, uncertainty, and probability in physical problem-
solving

TEACHING AND EvA LUATION SCHEME:

= Teaching Examination cheme 7
Course Code | CourseTine | Scheme Credits | Max Marks Total
Theory Hrs. : Marks
antum
PHM319-3C [E:thamﬂ 4 4 2.5 50 50 100 |
[ Unit 1: General discussion of bound states in an arbitrary potential =)
Teaching Houps: 15 eiehts
28% 4 (Weightage

E‘crn!muilty of wave function, boundary conditions and emergence of discrete energy levels. Applieation to
CRETEY eigen states for g particle in a finite Square potential well, Momentum fpace wavelunction, Time
evolution of Gaussian Wave Ppacket, Superposition Principle, linearity of Schrodinger Equation, Genera]
solution as a linear combination of discrete Stationary states, Observables as operators, Commutator of

position and momentum operators, Ehrenfest’s theorem,
_L..._______'_—
ngmunic oscillator

Unig 2=

Teaching Hours: 15 (Weightage 25%, |

Energy eigen values and eigen states of a 1-D harmonie oscillator using Iﬂfgﬁbmfl: method (ladder
aperators) dnd using Hermite polynomials. Zera point energy and uncertainty principle.
Unit-3 Schridinger Equation in three dimensions Teaching Hours: 15 (Weightage 25%;)

Probability and probability densities in 3D. Schridinger equation in spherical polar coordinates, its
solution for Hydrogen atom solution using separation of angular and radial variables, aﬂnnglllal“ momenium
operator, quantum numbers and spherical harmonics. Radial wave functions from Frobenius method;

shapes of the probability densities for ground and first excited states; Orbital angular momentum quantum

numbers | and ml, s, p, d shells.
Unit-4 Angular momentumTeaching Hours: 15 (Weightage 25%)

Lommutation relations of angular momentum operators: concept of spin and total angular momentum;
| ladder operators, eigenvalues, eigenvectors; Pauli matrices; addition of angular momenta,




*SEE: Semester End Evaluation
Reference Books

1} Quantum Mechanics: Theory and Applications, A. Ghatak and S. Lokanathan, 6th

Publications, New Delhi.

2) Introduction to Quantum Mechan ics, D. T, Griffith, 2nd edition,
3} A Textbook of Quantum Mechanics, P. M. Mathews and K. Ve
Hill

4) th;:mm Mechanics, B. H, Bransden and C. J, Joachain

20035, Pearson Education.
nkatesan, 2nd edition, 2010, McGraw

» 20d edition, 2000, Prentice Hall

edition, 2019, Laxmi

3} Quantum Mechanies: Concepts and Applications, 2nd edj tion, N, Zettili, A John Wiley and Sons Lid,
Publication
Mapped CL KC Class
CO | Course Outcomes (COs) mﬁm Cognitive | Knowledge | Session
b : level Category | (Hrs)
Apply the Schridinger equation fo virious | PO1, PO2,
COl | potential models such ag finite wells and PO3, POG Ap P 12
harmonic oscillators, PS0O1, PSO2
Solve the Schridinger equation in 3D and | PO1, PO2,
CO2 | analyze hydrogen  atom wavefunctions and PO3 An | 5 7
energy levels, PS01, PSO2
Interpret quantum angular momentum and use POI, PO2,
CO3 | operator formalism including commutators and P03 U C 13
Pauli matrices, PS01
cod | Analyze and simulate quantum systems using ﬁ’ l;g‘:’, A p g
numerical/computational methods. .
PS02
COS Interpret physical meaning of eigenvalues and m;,bﬁ;m' U C 14
eigenfunctions in quantum systems, PSO1
Integrate concepts of wave-particle  duality, PO1, PO2,
CO6 | uncertainty, and Probability in physical problem- PO3, POG An C 6
solving PSOI, PSQ2
B Total hour of Instroction | 6
Mapping of Cos with Pos & PSOs
POs PS0s |
C0s ol I 3 4 5 6 7 B 0| 10 1 2
corl-al & 3 : 2 ]2
2| 3| 31 3 L
coa] a1 3| = 2
co4 3] 1 L -
cos 3 A .
Co6| 3| 3| 3 3 i S

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

M320-
COURSE OUTCOMES:

CO4: Apply free electron

CO6: Connect theoretical

CO2: Explain macroscopic and MICTOSCOpic states using phase space and ensemble theory,
CO3: Analyze crystal structures and X-ray diffraction technigues using reciprocal lattice concepts.

models and Fermi-Dirgc statistics to solids,

COS5: Evaluate real-world thermodynamic SYSIems using statistical mechanics,

toncepts to experimental solid-state phenomena,

TEACHING AND EVALUATION SCHEME:

Teaching Examination Scheme |
Course Code Course Title Scheme Credits Max Marks Total
Theory Hrs, SEE Marks
PerWeek CCE
Stafistical
Mechanies and
Soatc Solid State 4 4 2.5 50 50 100
L Ph}'ﬂj'ﬂ'-‘ _l

" Unit 1: Probability Distributions

Binomial Distribution: Mean Valve and Fluctuations, Stir] ing Approximation, Poission Distribution; Mean
Valve and Standard Deviation, Gaussian Distribution: Standard Deviation, Hlustrative Examples,
Maxwell Distribution: Velocity, Momentum, Energy and some Significant Mean Values.

Teaching Hours: 15 (Weightage 25%,) |

Macroscopic States, Microscopic
probabilities, Ergodic Hypothesis,
Examples,

Unit 2: Macroscopic and Microscopic States Teaching Hours: 15 (Weightage 259,

States, Phase Space, H-space, T-space, Postulates of equal a prior
Density Distribution in Phase Space, Liouville Theorem, [lustrative

al O K, Energy of electron gas at

Unit-3 Reciprocal lattice apd determination of ervstal structure
Teaching Hours; 15 (Weightage 25%)

Reciprocal Lattice Bragg Law, Lauc’s Interpretation of X-ray Diffraction by Crystals,

Construction of R::cipmcai La!ttim:. Relation between Real Lattice Vector & Reciprocal Lantice Vector,
Application to some Crystal lattice, Analysis of X-ray Diffraction pattern of crystals, Measurement of
Diffraction pattern of crystal — The Ewald Construction & Experimental methods, Determination of

Lattice E‘ﬂnuhmls, Selection of Incident Beam, Field IunIM{nrmmEx, Hlustrative Examples,
Unit-4 Free electron theory of metalsTeaching Hours: 15 (Weightage 25%)

The Drude Model, Electrical and Thermal conductivity of metals, Lorentz modification of Drude Model,
Fermi-Dirac Distribution Fuanction,

mmerfield Model, The Density of States, The free electron gas
ll;rh I;, ST?m Electron Heat Capacity, Thermoelectric Effectz, [llustrative

Examples

*SEE: Semester End Evaluation

*UCE: Continuous and Comprebensive Evalaation: 1 cansists of Assignments /Seminara/ Preseotations /Quizzes/Surprise Tests,



J:High,Z:Medium,1:Low

3) Introduction to Solid State Physics, C, Kittel, (Eight Edition) John Wiley and Sons
6) Solid State Physics, Ashcroft and Mermin, CENGAGE
~
CL KC Class
CO | Course Outcomes (COs) Png:g,p;gi Cognitive Knowledge Eesshn—|
level Category | (Hrs)
Col Interpret classical probability distributions and | FO1, PO2, POs U c g
their physical relevance, PSO1, PSO2
coz | Explain macroscopic and microscopic states using | POL, PO2, FO3 U o 13
phase space and ensemble theory, P501
coa | Analyze crystal structures and X-ray diffraction | FOL ];,gi i A C 12
techniques using reciprocal lattice concepts. PSOI, PSO2
Apply free electron models and  Fermi-Dirac | PO, P03, POs
CO4 | statistics to anlids PSOI 4P g $
Evaluate real-world thermodynamic systems using P01, P02, P03,
€05 statistical mechanics POS E ¢ 12
: P501, PSOZ
Cog | “onnect  theoretical concepts (0 experimental a2l l;,gﬁ ke, & p 7
solid-state phenomena, P P
).s Total hour of Instruction 60
Mapping of Cos with Pos & PS0s
_Cﬂa POs PSOs |
1 | & ) 5 g T 8] 9| 0] 1 2
{01 3| 3 3
Co2| 3 3| 3 3
CO3| 3 e} 3 2 3 &
CO4! 3 3 3 3
cos| 3| 3[ s g b
Co6| 3| 3 3| 2 3




KADI SARVA VISHWAVIDYALAYA

Physics Semester V] - Major Course

PHM321-3CPhysics Practical - vi

CO1: Perform experiments on eptical interference ang diffraction (e.g., Newion's Rings, F.P. Etalon),
CO2: Determine mechanical, thermal, and electrical properties using precise instruments.

C03: Evaluate experimental data and validate physical principles using error analysis.

C0d: Develop lab skills using G, M. Counter, Maxwell's Bridge, and Michelsan interferometer.

COS; Interpret and analyze characteristics of solar cell, waveforms, and circuit componenis,
C06: Demonstrate ethicg) lab practices, teamwork, and scientific reporting,

COURSE OUTCOMES:

TEACHING AND EVALUATION SCHEME:

Teaching Examination Scheme
Course Code | CourseTige | Scheme Credits | Max Marks L“ﬁ!h
! CCE SEE
Physics Practical

| PEM321.3C i 8 o 50 50 100
[ Unit-l Teaching Hours: 60(Weightage 50%) il

1) Young modukus *y* by Koening method,

2) Optical Lever

3) Viscosity by Log decrement

4) 1-V Characteristic of solar cell and determination of F.F, V.F. &n.

3) GM. Counter (Comparison of Intensities)

) To determine air £ap *t’ between two plates of F P, Etalon and determination of wavelength
7) Newton's Ring {Determination of Waye length of Ligh),

&) To determine & and d), of sodium light using Michelson interferometer

Unit-I Teaching Hours: b0(Weightage 507;)
1) Mutual induction ‘M* of two coil using B.G.
2) High resistance ‘R’ using leakage method
3) Maxwell’s Bridge
4) Solenoid Inductor
3) Susceptibility of FeCl; using Quienk’s method
6] A study of Half subtractor and Ful| subtractor
7) To determine frequency of AFO using Wein bridge
#) Determination of wavelength of light by Lloyd’s mirror. . | e,
*CCE: Continnous and Comprehensive Evaluation: It consisis of Assignaments /Seminare/ Presentations Muizzes'Surprise Tests,

*SEE: Semester End Evaluation

Note; "=
tlll‘I.}I 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 cte. will carried out additionally for the enhancement of related skills




KADI SARVA VISHWAVIDYALAYA

o CL KC | Class |
CO | Course Outcomes (COs) Fh[::ﬁgg: Cognitive Knowledge | Session
level | Category | (Hrs)
ooy | Ferform experiments on optical interference and | TUL POZ,
diffiaction (e.g., Newton's Rings, F.P. Ftalon) L £ = o
cop | Petermine mechanical, thermal, and electrieal | POL PO3,
Pproperties using precise instruments. PSDI;?ESGE Ap - 20
coa | Evaluate experimental dats and validate physical Pﬂgh];ﬂs’
principles using error analysis. PSO1. PSO2 E i 0
o4 | Pevelop lab skills using G.M. Counter, Maxwell's | POl PO3,
Bridge, and Michelson interferometer. A P 3 =4
Cos Inferpret and analyze characteristics of solar cell, !;g]j"ﬁg;’ An p 20
fi ircuj '
wavelorms, and circuit components. P501, PSO2
cog | Demonstrate ethical lab practices, teamwork, and an;jﬁi ;
sclentific reporting. o St =l
= P502
Total hour of Instruction | 120
Mapping of Cos with Pos & PSOg
COs POs PS0s
2 3 4 5 [ 7 B 9 10 1 2
COol 3 3 3 3
g 3 3 3 3
C03 3 3 3 3 3
CO4 | 3 3 2 3
CO3 3 File 3 | 3
COg 3 3 1 3

3:High,2:Medium,1:Low
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Microbiology Semester VI Minor Course
E311-3C- ied Microbio
IRSE O 52
s COL: Classify biofertilizers, biopesticides, and genetically modified crops based on their microbial
components and applications,
* CO2: Explain the microbial processes involved in the bioconversion of agro-waste to value-added products,
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biofilms,

* CO4: Develop skills to isalate differeni types of agriculturally important microorganisms from soil and
plant samples,

CO3: Demonstrate enzyme and cell immobilization techniques and their significance in biotechnology.

CO6: Quantify the production of exiracellular polymeric substances and develop skills to isolate
polyhydroxybutyrate producing bacteria, ]

TEACHING AND EVALUATION SCHEME:

| Course Code Course Tie Credit Teaching Scheme (Hrs. Per Week)
Theory | Practical
i Applied 4 2 4
| PARILLOC Microbiology ’
B Examination Scheme
Theory Practical Total Marks
Max Marks Max Marks
% ook SEE | cce | see
2 2 5
| 25 5 2 25 25 100
Unit1: Microorganisms in Agriculture Teaching Hours: 15 ( Weightage 25%,)

* Biofertilizers- Nitrogen fixers, PSB, KSB, PGPR, Siderophores and Mycorrhiza_
# Biopesticides- Biopesticides based on fungi (Trichaderma sp.);
bacteria { Bacillus thuringenesis toxin) and viruses,
» Genetically modified CTOpS.
¥ Bioconversion of Agrocellulosic waste to Value added products: Bicethanol, Biodiesel,
Biogas technology, Microbial hydrogen production, Concept of gn.s::!ml: Organic amds
Unit-2: Advanced Microbial applications Teaching Hours: 15 ( Weightage 25%)
* Immobilization of enzymes and cells; Methods for Immobilization; applications of
immobilized enzymes.
Overview of Biosensors and Biochips
Biopolymers: Properties, Production and Applications ; Xenthan, Dextran and Levan
Bioplastics; Production and Applications: PHA and PHB
Biofilms formation: merits- demerits and Control

¥ Y

o

p
=X



Practicals ; Teaching Hours: 60 { Weightage 50%) —|
of Pesticide degradi Ng microorganisms.

KADI SARVA VISHWAVIDYALAYA

I. Isolation
- Study Immebilization of enzymes and cells,

- Isolation and study of Potassium Solubilizing Bacteria,
- Isolation and study of EPS producing Bacteria,
8. Exiraction and Quantification of EPS.

2

-

4.

3. Isolation and study of Phosphate Solubilizing Racteria,
&

-

¥ Isolation and study of PHB producing Bacteria,
*CCE: Continuous and Comprehensive Evaluation: It consists of Assignments /Seminars Presentations

Quizzes/Surprise Tests.

*SEE: Semester End Evaluation

Reference Books:

1.

Agriculture Microbiology- G, Rangaswami and D.J, Bagyaraj, PHI Learning Pvit. Ltd., India

2. Microbial Ecology: Fundamentals and applications- Atlas, .M. and Bartha, Addison-Wesley Publishing
Company, London.

3. Microbial Biotechnology: Fundamentals of Applied Microbiology- Alexander N. Glazer and Hirozshi
Nikaido, Cambridge University Press, UK.

4.  Prescott, Harley, and Klein's Microbiology- J. M. Willey, L. M. Sherwood, C. J. Wooiverton, MeGrow-
Hill Higher Education, TJSA

2. Experimental Microbiology- Patel R.J. and Patel R.K., Volume T and IL, 9th Edition, Aditya Publisher,
India.

Suggested Reference Books:

1. Industrial Microbiology- L.E. Casida Jr., Publisher. New Age International Publishers, India,

2. A Textbook of Practical Microbiology- R.C. Dubey and D.K. Maheshwari, Publisher- 8. Chand &
Company Lid., India.

3. Laboratory Exercises in Microbiology- John P, Harley and Lansing M. Prescott, McGraw-Hill

Education, 1ISA.

i
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L | Knowledge| Class
Course Outcome POs/PSOs &Ttﬁer Catrgery | Seasion
CO1 | Classify biofertilizers, biopesticides, and PO PO2
genetically modified crops based on their R U.R C 10
; ; L PO9%, PSOT
microbial components and applications,
CO2 | Explain the microbial processes involved in the | PO1, POZ.
bioconversion of Bgro-waste o valuc-added | PO3, PO, U, R, C,p 12
products. POY, PSOI
C03 | Describe the principles and applications of P02, PO3,
enzZyme immobilization, biosensors, PO4, PO, LR C.P 8
biopolymers, and biofilms, P09, PSOI
CO4 | Develop skills 1o isolate different types of | POL, PO3,
agriculturally important Hicroorganisms from PO6, PO9, U, Ap, P 48
501l and plant samples. PS02
CO5 | Demonstrate enzyme and cel] immobilization PO3, POS.
techniques and  their significance  in PSI}I. PSOR U, Ap C,Pp 6
biﬂtﬁlﬂmﬂlng. i
CO6 | Quartify the production  of extracellular
; : POZ, PO3,
polymeric substances and develop skills to POG.POT, |U,C.An| c.p p
isolate  polyhydroxybutyrate producing PE‘:DE ' L
bacteria,
Total hour of Instruction 90
Mapping of COs with POs & PSOs
CcO PO PS0s
1 2 3 4 5 6 7 8 9 11} 1 2
Co1 3 i 3
coz 3 3 3 3 3 3
Co3 3 3 1 3 3 3
CO4 3 3 3 3 3
cos 3 3 S E
| CO6 3 |3 L 3

3: High, 2: Medium, 1: Low
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Chemistry Semeste Y1 Minor Course

CHE312-3¢C Advanced Analvtical Technigues - I1

Course Outcomes:

CO3: Discuss the principle, theories and applications of gravimetric analysis,
COd; Explain the principle and mechanism of different electrochemical tech niques.
CO5: Implement volumetrie analysis to measure the different ynk
substance to work effectively in various ficlds of chemistry,

COG: Apply Potentiometric and Conductometric analysis to understand electrochemical reactions,

nown values of a chemical

A ASR IR foPN Y Tl S TR 1 Credits
e i - A 'n‘."‘;%l'i'.hn.l?ﬂl’l. Fracteathus. . Siass
S e o |11 Weck Per Weekk
Advanced Analytical Technigques-11 2 4 4
E:;ntiqnﬂim Scheme
_ Theory : i Practical Total
Max Marks _ Max Marks Murks
_CCE SER CCE SEE
i 25 } 25 15 15 23 I J
UNIT =il

I Concepts involved in Analysis Teaching Hours: 15 (Weightage 25%;,)
Seope of analytical chemistry (dves, drugs, forcnsic, agriculture, food and nutrition),
classification of analytical methods-classical and instrumental. vpes of instrumental
|armi}-5|‘s, selecting analysis method, Accuracy, Precision, errors and its causes and way
for minimization.
Volumetric Analysis
F'rl'm:lr['.-'nndSE::c-ndur_-.-r.tanl:larrl.s_]‘rim:iplemﬁ-‘uFunmtri::unul_ysj.s_..-'kuid!—bmiurr[rati-.rn, .
types of acid-base titration {Theoretical aspects of Litration Clives and m.d.Fc:mr'
evaluation) Titration in non-aqueous solvents, Complexometrie :iuluam.rns- Precipitation
lilruiilﬂﬁ[h‘]ﬂhf'Hin::lhﬂl:l,'l."ﬂIImI'd‘5.|11¢thl:rd,Fﬂj:lt'l'5n1c“t|1ﬂdJ.Rudﬂxinrﬂl:mm-
Indicators used in each type.

2 IGravimetric Analysis: Teaching ]qur:'_..: II_S i\f\"tjgltntnge Ilsu..-jiu'!
General principle, Types of gravimetric analysis, ..'~i-l|:p5.u.r l'..lr'.'l."."lr'l:'fl.'!fi'l'.’.‘. nn:;ys;m.
Precipitation Gravimetric Analysis: L'nmplr:h:r.lr:!c:-: of Precipitation. Weighing Form,
Calculation, Application of Gravimetric Analysis,

Electrochemical analvsis / Instrumental Methods . e
Fotentiometry: pH metry, principle, instrumentation and mechaniam of pH by ploss

Dluc‘n-‘liﬂ. L - o o . . - . k' |.c~
Conductometry and types of electrodes and ex planaticnof the nature of titration curves, |
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F’mlimh (Minimum12) TeachingHours:60 (Weightagesno,) |

A) Volumetrie Titrations

i Prcpnratil:muf‘stﬂndardsn!utinnuﬁuccinicunidandsiﬂndardizaﬁ&nuFNaﬂHIKIDH
solution,

Preparation of standard solution of Na28205 and standardization of I solution,
Preparation of standard solution of EDTA and estimation of Ca /Mg in CaCl/
MgCla solution,

4. Preparation of standard solution of Oxalic acid and standardization of KMnOy
solution.

i Preparation of standard solution of K:Cr-05 and standardization of FeS0), solution,

BiDemonstrations

2. Preparation of standard stock solution by wiv method and their different

dilutions. (Prepare 005N and 0.025N NaOH solution from given 0, IN NaOH
solution.)

3. Preparation of standard siock solution of HCI by vy method and their different
dilutions,

4. Melting point and Boiling point of an Organic compound,

5. Calibration of burette ang Pipette.

C) Conductometric titrations

To determine the strength of the given mixture of acids by conductometric

litrations (HC1/ CH-COOH v NaOH)

2. To determine the strength of the given strong acid / base by conductometric

titrations (HCIVSNHLOH)

1Y) pH metric titrations

I. Calibration ofpH meter using 4 pH buffer solution and deteninine the strength of the

given  acidibase using  pH  metric titrations (HC1 Vs NaOH)

- To determine the Dissociation constant of the acid of mixtures of CH:COONa and

CHsCOOH by pHmeter

\E) Potentiometric titrations

Gravimetric analysis
1. Determination of syl phate ions as barium sul phate.

2. Determination of copper and nickel involving volumetric and gravimetric methods,

*CCE: Continuous and Comprehensive Evaluation: It consists of Asaignments ‘Seminars’ Presentations
Quizzes/Surprise Tests,
*SEE: Semester End Evaluation
REFERENCE BOOKS — r 1
s Quantitative Chemical Analvsis=by Daniel C.Harris 5" Edition, W.H. Freeman and
Company, New York.

* Analytical Chemistry— by GaryD). Christian, 6™ Edition. JohnWiley and Sonsine, Mew
Jersey.

*  Principles of Instrumental Analysis—by Douglas A Skoog 3™ [Zditiun.I[ui:-:-iul.uu.iﬁgs g E f
L Internationsl Edition, : ] )
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InstrumentalMethodsofChemicalA nalysis-byGalenW.Ewing,4" Edition,
Quantitative chemical analysis bvA 1 Vogel (Longman Series).

* Basic Concepts of Analytical Chemistry-by 5.M.Khopkar, New Age International Publishers,
*  Instrumental methods of chemical analysis (A nalytical Chemistry) — by Gurdeep Chatwal,
Himalaya Publication,
*  Advanced Practica Chemistry by Jagdamba Singh, Pragati Edition
* College Practical Chemistry by Pate land Turakhia, Himalaya Publishing House
SUGGESTED BOOKS
Instrumental Methods of Chemical Analysis — by Galen W.E wing, 4"Edition, Tnternationa]
Student Edition,
= Principles of Instrumental Analysis-by Douglas 4.Skoog, 3™ Edifion. Holi Saunders
[ntemational Edition,
*  Quantitative Analysis- by Day and Underwood, Prentice-Hall
*  Pharmaceutical Analysis volume 1-by Kasture, Mahadik, Nirali Prakashar
* Instrumental methods of chemical analysis (Analytical Chemistry), Dr.H.Kaur, Pragati
Prakashan
* Nirav College Practical Chemistry, Niray Prakashan
COr Course Outeome | POs/ CL Knowledee | Clasg
"s0s Cognitive Category | Session
| Level ,
(0] Driscuss the concepts involved jn PO PO2, U.R.Ap C | 03
various analytical fechnigques, PS01 |
COz Explairm'pﬁncipl:. theories and POLPGI, U Ap.An ChEs T
applications of volumetric analysis, PO,
P& .
C03 Discuss the principle, theories and POLPO3, | 1] Ap.An CP 08
applications of gravimetric analysis, PO,
PS01
C04 Explain  the principle  and | PO1,PO2, LLAp, cp 07
mechanism of different | pog,
electrochemical techniques. PR
COs Implement volumetric analysis to | PO PO3, E.AnAp CP 40
measure  the different  unknewn oG, PO,
values of a chemical substance o | PSO2
work elffectively In various fields of
chemiztry, :
CO6 Apply Potentiometric and | FOLPO2, | E AnAp C.p 20
Conduclometric analysiz to | POAPOT,
undlerstamd electrochemical | PSO2
remejiies, i i -
i ‘Total Hours of Instructions el




Mapping of Cos with Pos and PSOs

KADI SARVA VISHWAVIDYALAYA

CO PO PSO
. [PO1 [PO2 TPOR | PO4 [PO5 | PO [PO7 | POS | POY [ PO10 | PSO1 | PSO3
CcOl1 |3 2 2

Co2 3 3 3 2

CO3 |3 3 3 2

CO4 |3 2 3 2

CO35 |3 3 3 3 3

| CO6 |3 2 3 |3 3

3:High,2:Medin m,1:Low
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Physics Semester VI - Minor Course

PHE313-3C Rectifier Circuits and Optical Instrumgnts

COURSE OUTCOMES:

* LO01: Understand and evaluate the characteristics of half-wave, full-wave, and bridge rectifiers,
including parameters such 45 output voltage, current, efficiency, ripple factor, and regulation,

* CO02: Describe the working principles and applications of inductor, capacitor, choke-input, and (.
C filters and solve related numerical problems.

* CO3: Explain Rayle £h’s criterion, limit of resolution, and derive the ex pressions for resolving power
of instruments like telescopes, microscopes, prisms, and diffraction gratings.

* CO4: Analyze the interdependence between resolution apd magnification, and suggest ways 1o
enhance the resolution of various optical instruments.

* CO5: Construet and analyze half-wave and fall-wave rectifier circuits with and without filters, and

* CO6: Accurately determine physical quantities such as light wavelength, capacitance, and resolving

power of optical devices through experimental methods like Edser-Butler fringes, Schering and
DeSauty bridges, and optical resolving power setups.

TEACHING AND EVALUATION SCHEME:

Teaching Scheme

Course Code Course Title Theo
Practical Credi
Per Week | per week i

PHE313-3C Rectifier Circuits and Optical Instruments

| 2 4 4
Examination Schemg
Theory [ Practical Total Marls
Max Marks |_ Max Marks
Hrs. CCE r SEE s, CCE SEE
2 25 25 2.5 25 25 100

| Unit-1 Rectifier CircuitsTeaching Hours: 15 (Weightage 25%)

The Half Waye Rectifier - Output Voltage, Output Current, RMS values, Efficiency, 'If.:ippln 1h_c:m,
Regulation, The Full Wave Rectifier - Output Voltage, Output Current, RMS values, Ei‘ﬁmepny, Ripple
factor, Regulation, The Bridge Rectificr. The Inductor filter, The Capacitor filter, The Choke input filter,

C-L-C Filter, related Problems
Unit 2: Optical Instruments Teaching Hours: 15 (Weightage 25%,)

Resolving Power, Rayleigh’s Criterion, Limit of resolution of the eye, Limit of mls.irlli[t;?n clrf iﬁﬁlﬁ
i i itions for Resolutions according to ayle
Resolving Power of Optical Instrument, Conditions it et et i
'er of a telescope, Relation between magnilying power o .h! eECOpe, power of |
E;;: [4::;' i;;eu.s:in & resolution, Magnification versus resolution, resolving power of a Prism, Resolving
Power of a Plane transmission grating. Illustrative Examples,




(L) With Shunt Capacitor Filter. Calculation of percentage of regulation
3) Wavelength of light using an Edser-A diffraction pattern
4) Value of capacitance C using Schering Bridge,
5} Capacity of two capacitors (C1/C2) by DeSauty method
6) Resolving power of telescope
7} Resolving power of prism.
8) Resolving power of grating
Notes

! Principal of the institute.

*SEE; Semester End Evaluation

Rel'erengg Baools

1) Basic Electronigs by B. L. Thersja, 5.Chand, New Delhj

2) Principals of Electronics — by V K Mehta & Rohit Mehta, S. Chand, New Delhi

3} A Textbook of OPTICS, N. Subrahmanyam, Brijlal, M.N. Avadhanulu, $.Chand, New Dehi
4) Optics by Ajay Ghatak, McGraw Hill

3) Physical Optics and Lasers by I.P. Agrawal, Pragati Prakashan

&) Physical Optics and Lasers by Tripathi and Singh, Kedar Nath Ram Nath

ra 60(Weightage 50%)
1} P-N Iumnction diode as Half Wave Rec inductor Filter (iii)
2) Full Wave Rectifier (i) Without filter (ii) With Series inductor Filter

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

L___2) Hands-on/ Project /Model ete. will carried oot additionally for the enhancement of related skills,
OCE: Continnous and Comprohensive Evaluation: Iy vonsisls of Assipnments /Seminars’ Presentations MQuizzes/Surprise Teats,

Mapped CL KC Class |
CO | Course Outcomes (CUs) Pﬂﬂ.l"l;'ﬁﬂﬂ Cognitive | Knowledge | Session
level | Category {Hrs)

Understand and evaluate the characteristics of half- PO PO2

cop | ave. full-wave, and bridge rectifiers, including P{Jﬁ, F'DT-'T B c s

: parameters such as output voltage, current, efficiency, PS’{H

ripple factor, and regulation.
Describe the working principles and applications of PO1. PO3

COZ | inductor, capacitor, choke-input, and C-L-C filters I-‘S’GI U B 11
| and solve related numerical problems,
Explain Rayleigh's criterion, limit of resolution, and

coa | derive the expressions for resolving power of POI1, POZ, PO3 U c 14
instruments like telescopes, microscopes, prisms, and PS01, PSOz
diffraction pratings,
Analyze the interdependence between resolution and

Co4 magnification, and suggest ways fo enhance the %‘:D;éggﬁ An C 10
resolution of various optical instruments. T =
Construct and analyze halfbwave and full-wave

cos | festifier circuits with and  without ﬁltﬂrs.l and |[POI, PO3, POG Ap P 20
calculate regulation efficiency to evaluate circuit PS0O1, PSO2
performance,

B Accurately determine physical quantities such as Iigh:_
wavelength, capacitance, and resolving power o : :

COG ﬁ;:.-:n] n.ﬂumapmmugn experimental methods like EP{;SIQTD;SE?? Ap P 20
Edser-Butler fringes, Schering and DeSauty bridges, L

i olving power setups.

d optical esolving po = Total hour of Instruction | 99
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Mapping of Cos with Pos & PS0s
POs PSOs
it el ] T 8| 9/ 10 1
CO1 3 3 3 i 3
Coz| 3 ::
CO3| 3 3 3 3
04 3 i 3 3 3
CO5| 3 3 3 3] .2
CO6| 3 3 2 = B

E:High,I:Mﬂilum,l:an
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Mathematics Semester VI - Minor Course
MTE314-3C Artificial In tellicence

Course Outcomes:

* COI: Explain the fundamentals of Antificial Intelligence, intelligent agents. agent architectures, and

ehvironment models,

* CO2: Apply uninformed and informed search methods 1o solve structured problem scenarios using defined

scarch strategies,

* C03: Construct knowledge Tepresentations using propositional and first-order logic and perform logical

inference through standardg procedures.

¢ CO4: Analyze reasoning under Uncertainty using probabilistic models including Bavesian MNetworks,

Markov Models, and utility-based approaches,

* COS5: Demonstrate the structure and functioning of neural nerworks and implement learning technigues to

solve classification and prediction tasks,

=  CO6: Develop solutions o well-defined problems using Al programiming concepts involving logic-hased

systems, search mechanisms, and optimization techniques,

TEACHING AND EVALUATION SCHEME:

Hill Climbing, Best-First Search.

[ntroduction of Artificial Intelligence, Application of AL Al Problems, Problem Formulation, Intelligent
Agents, Types of Agents, Agent Environments. PEAS representation for an Apent, Archilecture of
[ntelligent agents. Solving problems by searching, Search issues in the design of search programs.
Un~informed scarch technigues: BFS. DFS: Informed/{Heuristic) Search Techniques: Generate-And-Test.

Teaching Scheme
] Theory
Course Code Coworse Title P:.r A Practical Per Credins
Week week
| MTE3 14-3C | Artificial Intelligence | 2 | 4 4
Examination Scheme
Theory Practical Total Marks
Max Marls o Max Marks
Hrs, CCE SEE HE: | cop SFE

L 2 25 25 25 25 25 100 o]

Unit 1 . Teaching Hours: 15

)
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(Unit 2 Teaching Hours: 15 |
Knowledge Representation & Reasoning: Reasoning and logic, Prepositional logic, First order logic, Using
first-order logic. Inference in first-order logic, Forward and Backward Chaining. Resolution

Uncertain Knowledge and Reasoning: Probabilistic reasoning. Bavesian Networks. Hidden Markov Models
(HMM), Utility theory.

Neuwral Networks: Introduction 1o neural metworks, Neural networks architecture. How do artificial neural
Ln:twnrks learn, Types of antificial neyral networks, Applications of artificial neural networks,

Computer vision: Introduction 1o computer vision, Applications of computer vision,

Practicals Teaching Hours:60
L. Write a Program to Implement Breadth First Search,

2. Write a Program to [mplement Depth First Search,

3. Write a Program to Implement Tie-Tac-Toe mame,

4. Write a Program to Implement 3-Puzzle prohlem.

Write a Program to Implement Water-Jug problem,

Write a Program to Implement Travelling Salesman Problem.
Write a Program to Implement Tower of Hanoi.

Write a Program to Implement Monkey Banana Problem.

¥om o oo

Write a Program 1o Implement Alpha-Beta Pruning,
L0, Write a Program 1o Implement 8-Queens Problem,

H. Consider the following genealogical tree:

a. father (ab),
b. father (a,c).
c. Tather (b.d).
d. father (b,e).
e, father (c.f).
12, Implementing above Brother Relationship in a Genealogical Tree and Identify Cousin Relationships,
Determine Grandson Relationshi ps and Find Descendant Relationships in a Family Tree.

“CCE: Continsoa and Comprehensive Evaluation; It consisis of Assignments /Seminars’ Presentations AQuizzesBurprise Testa,

*SEE: Semester End Evaluation
Reference Books:

- “Artificial Intelligence — A Modern Approach”, Stuart Russell, Peter Norvig, Pearson Education.
- “Artificial Intelligence”, Elgine Rich and Kevin Knight, MeGraw-Hill,

.

“Introduction to Artificial Intelligence™, E. Charniak and D. McDermott, Pearson Education,

Eo

“Artificial Intelligence and Expert Systems”, Dan W. Patterson, Prentice Hall of India,

4> Lo
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Co Course outcome POs /PSOs | Cognitive | Knowledge | Class
level category | session
“Explain  the Tundamentals of  AMincil
Intelligence, intelligem agents, agent POL, PO2,
COF. [ e & . psoi,psoz | RU ; i
| architectures. and environment models,
Apply uninformed and informed search methads E
e FOI, POZ,
€Oz | to solve structured problem scenarios using PO3, PO7, LI, Ap i I8
defined search stratepies. PSO1,PS02
Construct  knowled representations  using
| . o : ; PO1, PO2,
CO3 | propositional and first-order logic and perform PO6, PSOL, | U, Ap. E C, P 15
lagical inference through standard procedures, Ps02
Analyze reasoning under uncertainty using
probabilistic  maodels  including  Bavesian POl DO,
co4 : e | sy C.p 10
| Metworks, Markov Models. and utility-hased | POT.PS0I, : L
' PSO2
approaches.
Demonstrate the structure and functioning of
neural  networks  and  implement  learning P01, PO3,
COs " ghadss . P04, POT, U, Ap B 15
techniques to solve classification and pn:drcngn PSOL. PSO2
tasks.
Develop salutions to well-defined problems using
Al programming concepts involving lopic-based PO, PO3,
COb : oo g MO, POIT, A C.P 232
systems, search mechanisms, and oplimization PSO1. PSO2 P
i technigues,
Total hours of Instruction 90
Mapping of COs with POs & PSOs
COy PO PS50
[ i 2 e 5 | & 7 8 9 | 10 1 2
(]l 3 3 0 i 1] 0 0 0o | o 0 3 e
(W0 3 3 1 { 0 0 3 0 0 Y| W S R
oy 3 | 3 0 0 0 2 0 0 0 0 3 3
COd 3 3 3 0 [ 0 2 3 0 0 0 3 3
COS 3 0 3 3 0 0 3 0 0 y 3 3
CO6 3 0 3 3 1} { 3 il 0 a0 k! 3

3:High, 2:Medium, 1:Low

H AR
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Ability Enhancement Course — Semester 6

AEC301-3C Communication and Soft Skills for Professional

Success

Course Qutcomes:

llustrate the skills to enhance employability and apply them for successfil
participation in trainings, intemships,
Demonstrate the essentials of written and

and job interviews.
professional communication based

incritical thinking and leadership skills.

Discuss fundamental research concepts and identify essential skills for conducting

academic research,

Teaching and Evaluation Scheme:

=
Teaching Examination Scheme ;::'m

Subject 2 I Max Marks

Code. | Subject Tie Theory | Credits L

Per B | ccr | spE
Communication
—_— for 2 p 2 25 25 50
01-3C Professional
|_ Suc:::;ss

Unit 1: Preparing for the world of work
¥ Application letter and Cover letter (1 hr)
* Resume crafting-types of layouts

Y

L]
-
L

(3 hr)
Body

Negotiation (2 hr)

Group discussion (1 hr)

Personality traits to be evaluated(2 hr)

Job interview, Stagesé: types of Job Interviews (2 hr)
Preparation, performance and follow- up (Includes some group practice and role play)

Teaching Hours: 14 (Weightage 46%)

Components,

Preparing resume based on a relevant job notification (3 hr)

Difference between GD and debate,
Importance pf GD,
Process of GD, Do’s and Don’ts of participating in GD

Lynamics of group behavior/group ctiquette and mannerism,
Types, opening, summarizing and some tips

language, Do's and Don'ts of body language, Body language in an interview,

Fo




[ Unit 2: Professional skills Teaching Hours: 08 (Weightage 27 %) |

# Communication by writing and speaking: Case study, Task Based Expressional Skills
check, Overview of written and spoken expressions (2 hr)

Steps to be followed for written and oral expressions (10 steps)(2 hr)

Critical thinking: case study, Task Based Expressional Skills check (1 hr)

Definition, importance, and seven-step plan for critical thinking (1 hr)

Leadership skills, Trust & Empowerment, Connection & Learning, Leadership &
Culture(2 hr)

Y¥Yvvw

Unit 3: Basic skills in research and documentation Teaching Hours: 08 (Weightage 27 %)

» Characteristics of Rescarch, Various data collection tools and techniques (1 hr)
» Proposals(3 hr)

=  Purpose of writing a proposal,

* Importance and types of Technical Proposals,

* Structure of a proposal

* Preparing and using questionnaires and schedules, Advantages, difference between
the Two (1 hr)

* Using graphics in presentations and research (includes practical graphics and their
interpretation) Common terms, reasons to use, general guidelines for using them (1
hr)

# Table, bar graph, pie chart (1 hr)

» Organizational chart graphics and writing and presenting their summary(] hr)

*_ Practical tasks of generating the graphics with the help of Al

*CCE: Continuous and Comprehensiyve Evaluation: It consists of Assignments
FS&nnharﬂPresmtminnszqﬁmsFSuqme Tests,
*SEE: Semester End Evaluation

Referencebooks, articles & Onlige Sources:
Books:

Cullen, Pauline, Vanessa Jakeman, and Michael French, The Official Cambridge Guide io
IELTS Academic, Cambridge UP, 2014,

Kothari, C. R, Research Methodology: Methods and Technigues. 2nd ed., New Age
International, 2004,

Kumar, Sanjay, and Pushpa Lata. Communication Skills. Oxford UP, 2011,
Mitra, Barun. Personalipy Development and Soft Skills. Oxford UP, 2012,
Padmaja, T. V, 8. Technical Communication: A Practical Approach, Pearson, 2009,

Sherfield, Robert, Rhonda Montgomery, and Patricia Moody. Cornerstone: Developing Soft
Skills. Pearson, 2018,
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Course Outecome

Pos/PSOs |

CL
Cognitive
level

Col1

Hlustrate  the  skills 1o
enhance employability and
apply them for successfi
participation in trainings,
internships,  and job
inferviews.

PO, P2,
PO3, PO4,
PO, PO7

U, Ap, C

Demonstrate the essentials
of written and professional
communication based
incritical  thinking  and
leadership skills.

PO3, PO,
POS, POS

C,P

Discuss fundamental
research  concepts  and
identify essential skills for
conducting academic
research.

PO2, PO3,
PO, POS,
P06, PO7,
PO8

03

*Tntnl hour of instruction

30




Mapping of Cos with Pos & PSOs

[ Co PO PSO
ll,‘idsﬁ'?sﬂ‘mll 12 13|14/ 15[ 16]1 [2
CO1 /3 3 3 3 3 3
coz | 3 s 3
C03 23
3:High,2:Medium,l :Low
Co POs P80s
PO1 | POZ | PO3 | POM | POS PO6 | PO7 | POS | PO9 | Po1 | PO Phl 2 4
0 1 Lo
1
2
S ey e Y
Co2 | o8 Y
CO3 | o8 il L Tl
CO4
30 | 14 30 (30 )30 8 |22 16
3 3 3 e |2l a 3

Note: less than 5 %=, 3-23%=1; 25-40%=2: Greater than 40%=3

A
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Microbiology Semester VI SEC (Skill Enhancement Course)

C315-3C INT HIP

COURSE O UTCOMES:

= COL: Apply theoretical knowledge with the real-warld situation by experiential learning.
* COZ: Develop skills by hands-on experience via project based learning,
v CO3: Analyze and evaluate problems to recommend useful solutions,

s CO4: Build connections and gain practical knowledge with professionals and researchers in the field and
identify carcer paths,
= CO5: Develop relevant skills in technology use for career advancement

= CO6: Describe the elementary concept of Industrial unit operations and unit process.

Examinzation
Subject Subject Title Teaching Scheme | Credits Scheme Total
- Code (Total Hrs.) Max Moarks
Hrs. Marks
Theory hrs Internship *CCE| *SEE
Per Week hrs
Internship/
SEC 315-3C Research Project ] 120 4 o S0 S0 100 1
* Internship should be conducted in the area of Major discipline.

* Internship should be conducted vig any one of the following way:
1. 120 Hrs, Intemship/ industrial training with certification from competent authority,
2. 120 Hrs. Research project’PoC developments at academic institute certified by Head of the institute.

3. 120 Hrs, Field work/ Field training certified by relevant authority.
' CL |
Course Outcomes POs/ PSOs u-g;iﬂ;;re ng::::gf S;:::
CO1 | Apply theoratical knowledge with the real- PO2, PO3, POG, Ap P
world situation by experiential learning, PO7, PSO1
CO2 | Develop skills by hands-on experience via P02, PO3, PO4, C P
project based learnin g PO, POT, PSO2
CO3 | Analyze and evaluate problems fo PO2, PO3, PDs, An, E P
recommend useful solutions, ___PO9. PSR
CO4 | Build connections and gain practical | PO4, POS, FOI0D, Ap, C P
knowledge with  professionals  and PS02
researchers in the field and identify career
aths.
COs Ewc!np relevant skills in technology use | PO6, PO7, PO8, Ap, C P
for career advancement, 7 P02
CO6 | Describe  the  elementary concept of | PO, PD3, P9, U, Ap P
Industrial unit operations and unit process, PS01, PSO2
EE Total hour of Instruction 120

o



Chemistry Semester VI Skill Enhancement Course
SEC315-3C IN IEREEHIP

Course Outcomes:

COL: Apply theorctical knowledge with the real-world situation by experiential learning.
COZ: Develop skills by hands-on experience via project based learning,

CO3: Analvze and evaluate problems to recommend uscefiul solutions.

CO4: Build connections and gain practical knowledge with professionals and researchers in the field
and identify carcer paths.

CO35: Develop relevant skills in technology use for career advancement.
CO%: Describe the clementary concept of Industrial unit operations and unit process.

KADI SARVA VISHWAVIDYALAYA

T o o e PR e
'fﬁhj:*nrl"nﬁ eme | Credi redits | Scheme Total
i N e LS T S Afarie
[ = HI'Eﬁ,‘I‘ “'1" '\- -
ACCE| *SEE
Internship/ -
Researes Projers 4 e 50 | s 100 J

1. 120 Hrs, Internship/ industrial training with certification from competent authority,
120 Hrs. Research project/Po( developments at academic institute certified by Head of the institute,
3. 120 Hrs. Field work! Ficld training certified by relevant auth wity.

=

Internship should be condueted in the area of Major discipline,
Internship should be conducted vig any one of the following way:

| L | ]
.| Knowledge | Cluss
; e Coenitiv
Course Outcomes POs/PSOs g s e
| e fevel g [ Sess
col Apply theoretical knowledge with the real- PO2 PO, Ap P
workd siuation by experiential PO6.POT, |
leaming, P50
02 Develop skills by hands-on experience via PO2,PO3, Cr P |
project based learning. POM, POG,
POT PaO2 | o
CO3 Analyze  and  evaluate problems o PO2, P05, [ AnE P |
recommend oseful solwions. P0G, POG,
PS50
o4 Build connections and gain  practical PO4,POS, ApCr | P
knowledge with professionals and researchers PO,
in the feld and identify career paths, F"Sil'l?!. = = I 5
Cos : _qucltm relevani skills in technology e PO, POV, ApCr P
For career advancement. POSP502 . - |
CO Deseribe  the  elementary congept of | PO 1.PO3, LLAp P
Inclusirial unit operations and it process. | POS, PSOL,
B S -
| | Total hour of Instruction | 120 ]

I : - — Aogetel
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Mathematics Semester VI - Skill Enhancement Course

* COI: Apply theoretical knowledge with
* CO2: Develop

Course Outcomes:

the real-world situation by experiential learning.
skalls by hands-on experience via project based learning,

¢ C03: Analyze and evaluate problems to recommend ysefyl solutions,

* CO4: Build connections

and gain practical knowledge with professionals and researchers in the field and
identify carcer paths. :
*  COS5: Develop relevant skills in technology use for career advancement.

*  CO%: Describe the elementary concepr of Industria| unit operations and unit process,
TEACHING AND EVALUATION SCHEME:
|

== |
Examination Scheme
Teaching Scheme

Course Code | Course Title : Max Marks Total

Theory T : : Ciredits Wi Marks

. Internship

bhrsPer | ™" CCE | SEE

Weele | 2
SEC 315-3C Intemship ] 20 4 y 50 50 1)

e L [

Internship should be condueted in the area of Major discipline.
Internship should be conducted Vid any

1. 120 Hrs.

one of the following way:
internship/ industrial training with certification from competent authority
2. 120 Hrs. Research project/PoC development at academic institute certified by Head of the institute.

3. 120 Hrs, Field work! Field training certified by relevant authority.
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Weady s R | S |
POs/ Cognitive | Knowledge |  Class
| Co Course Outcomes PS0s |E'|-'el Category | Session
I Apply theoretical knowledge with the | FO2,
_ Hens S P03,
ol real-world  situation by experiential POG, A P
learning, PO7,
P50 ,
Develop skills by hands-on EXperience via | P02, |
: : P03,
project based learning, POM
CO2 ? Cr P
P,
PrO7,
PS0O2 i
Analvze and evalyare problems 1o P02, |
€03 recaommend useful solutions, Egg o b
PO9,
|_Pso2
Build  connections  and gain  practical
knowledge  with professionals  and ;g;’
COd = A 2 Ap, Cr P
researchers in the field and identify career | PO,
PS02
paths,
I]év:]up relevant skills in_n:chnujng:f use FOG, =
05 Tor carcer advancemen, il:g; Ap. Cr P
o _ PSO2 s
Describe  the elementary concept  of PO1,
| COg Industrial wnit operations and unit process. PO, U, Ap P
PSO1,
P5032

Total hour of Instruction

120
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Physics Semester VI - Skill Enh ancement Course

SEC315-3C Internship/Research Project

COURSE OUTCOMES:
* COL: Apply theoretical knowledge with the real-world situation by
* CO2: Develop skills by hands-on cxperience via project based learn
*  CO3: Analyze and evaluate problems to recommend nsefil solutions,
* C04: Build connections and gain practical knowl|
* in the field and identify career paths,
= COS5: Develop relevant skills in technology use for career advancement.
L

TEACHING AND EVALUATION SCHEME:

CO6; Describe the elementary concept of Industrial unit operations and unit process.

experiential learning.
ing,

edge with professionals and researchers

bt Examination Scheme
Teaching Scheme Max Marlks
Couarse Code Course Title Theory Total
: Credi : e
Hrs per MUyiEhIp 4 Hrs. CCE SEE Marks
Week | (Hrs) '
Internship/
SEC315-3C Research Project 0 120 4 - a0 50 IMJ
* Internship should be conducted in the areg of Major discipline.
* Internship should be conducted via any one of the following way:
. 120 Hrs, Internship/ industrial training with certification from competent authority

2. 120 Hrs, Research project/PoC development at academic institute cert;
certificd by relevant authority.

3. 120 Hrs. Field work/ Field training

fied by Head of the institute.

Mapped CL KC Class
CO | Course Quteomes (COs) POS/PSOs Cognitive | Knowledge | Session
level Category | (Hrs) |
Apply theoretical knowledge with the real- PO2, PO3, Ap P
COI | world situation by experiential learning, POG, PO7,
F501
Develop skills by hands-on experience via | PO, PO3, Cr P
CO2 | project based learning, PO4, POG,
L PO7, PSO2
Analyze and evaluate problems to recommend PO2, PO3, An, E P
CO3 | useful solutions, PG, PO,
. 502
Build connections and gain  practical POM4, POs5, Ap, Cr P
LO4 | knowledge with professionals and researchers | POID,
in the field and identify career paths. PS02
cos Dievelop relevant skills in technology use for POS, FOT, | Ap, Cr P
z career advancement, PO8, PS0O2
Describe the elementary concept of Industrial FOIL, PO3, U, Ap P
CO6 | unit operations and unit process, P05, PSOI,
| PS02
Total hour of Instruction 120




