B.Sc. BiotechnologyHons.)

Program Outcomes

After successful completion &.Sc. BiotechnologyHons.)Programme tsidentwill

PO1:

PO2

PO3:

POA4:

POS5:

PO7:

Understandand integrate theoretical and practical skills in basic and applied disciplines of
Biotechnology.

Demonstra¢ comprehensiveknowledge andunderstandingof one or more
disciplinessuch as Physics, Chemistiyolecular Biology,Cell Biology, Biochemistry
etc.that form a part of anundergraduat@rogrammeof study.

Proficient enough to take employment in diverse areas of Biotechnology as well as for
further higher studies.

Become Competent Biotechnologist's who can employ and implement their knowledge
base in processes and applications which will profoundly influencéiliaed for existing
paradigm of agriculture, industry, healthcare and restoration of degraded environment to
provide sustainable competitive edge to present society. Students will be eligible for doing
jobs in various sectors of pharmaceutical and blotetogical industry.

Learn to analyze,interpret and draw conclusionsfrom quantitative/qualitative
data; and critically evaluateideas evidenceand experiencesfrom an openminded
and reasonedperspective.B.Sc. studentsundego training in a researchinstitute
lab, which helpsin devedoping scientific temperamongthem

DevelopResarchrelated <ills. A sense of inquiry and capdility for
asking relevantand approprige questions,Ability to define problemsformulate
hypothesestest hypothesesandyse, interpret and draw conclusiondrom data,
establisthypothesesndreporttheresultsof anexperimenbr investigation.

Moral and ethical awareness/reasoniffghile compiling summer training report file
students are encouraged to avoid unethical behavior such as fabrication, falsification
or misrepresentation of data or committing plagiarism. Environment education and
other related activities help them in appreciating environmental and sustainability
issues

Work independently, identify appropriate resources required for a project and manage
a project though to completion training
program helps them in setfirected learning

Able to work effectivelyandrespectfullywith diverseteams;andacttogether
asa group orateamin the interestof acommoncauseandwork efficiently as
amemberof ateam

POL0: Use ICT in a variety of learning situatiors. demonstratebility to access, evaluate

andusea variety of relevantinformation sources and useappropriatesoftware for
analyss ofdata.
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POLl1. Learn to expressthoughtsand ideas effectively in writingand orally and
developability to presentcomplexinformationin aclearand concisemanner.

Program Specific Outcome
Graduats inB.Sc. BiotechnologyHons.)will be

PSQAL: Eligible for pursuing higher education, M.Sc. programmes in the different field of life
science.

PSO2: Exhibit contemporary knowledge in Biotechnology and students witliggble for doing
jobs in Pharmaceutical and Biotechnological Industry.

PSO3:Able to understand the potentials, and impact of biotechnological innovations on
environment and their implementation for finding sustainable solution to issues pertaining
to environment, health sector, agriculture, etc.

PSQL: Proficient to design, conduct experiments, analyze and interpret data for investigating
problems in BT and allied fields.

PSO5:Developahlity to work individually as well as in team to survive in multidisciplinary
environment.

PSO6:Acquireoral and written communication skills

B. Sc. (Honds) Biotechnology Semester 1
Mathematics- A BIOT -Sem| TA/TB
Course Outcome

CO1: Demonstrateand justify standard and alternative algorithms for addition, subtraction,
multiplication and division of whole numbers, integers, fractions, and decimals.

CO2: Formulate problems in the language of sets and perform set operations, and will be able
applythe Fundamental Principle of Counting.

CO3: Engage in analyzing, solving, and computing +watld applications of finite and discrete
mathematics, set up and solve linear systems/linear inequalities graphically.

CO4: Solve problems for limits, deriviaes, and definite & indefinite integrals of algebraic,
logarithmic and exponential functions.

Practical

COL1: Identify, explain, and evaluate the use of elementary classroom manipulative to model
sets, operations, and algorithms.

CO2: Analyzefunctions and their graphs as informed by limits and derivatives and
CO3: Translate a real world problem, given in words, into a mathematical formulation.
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Life SciencesBIOT -103B-T

Course outcome:

After successfully completing the course, studentsheiable to:

COot

COz

CO3

CO4

COS5

Co6:

COT:

CO8

Learn about the introduction to life on earth and concepts of life science, comprising the
anatomy and physiology of plants and animals

Understand the concepts of nutrition and transport phenomena in plants, an introduction to
plant reproduction.

Study about the ecology and ecosystems including the definition and components such as
food chain, food web and habitat.

Learn about the ecology related to community interactions with suitable examples
Describe theeoncepts related to ecological succession and types of succession.

Learn about the structure and working mechanism of all systems present in the body such
as digestive system, circulatory system, respiratory system, reproductive system etc.

Clears the concepts related to structure and function of various endocrine glands with the
hormones released by them

Understand the basics of immune system and immune response in animals: B cells and T
cells

Practical outcome:- BIOT -103B-P

Cor

CO2:

Caa:

CO4:

Learn the use of microscope and preparation of slides to study the various cell of
organisms cell

Describe about the digestive, Respiratory, Circulatory, Endocrine and Reproductive
system of Human body through various oral and poster presentations

Study about the slides/specimens and identificatiBacteria, Oscillatoria, Spirogyra,
Rhizopus, Mushroom, Yeast, Liverwort, Moss, Fern, Lichen, One Monocotyledon and
dicotyledon.

Learn about the characteristics of amoeba, hydra, tapewaumdworm, earthworm,
cockroach, pila, starfish, shark labeo, frog, lizard, pigeon and rabbit

Introduction to Biotechnology BIOT -Sem-VI-T

After successfully completing this course, students will be able to:

CO1.

CO2.

Explain advancement, scope and basidsiotechnology.

Explain about the use of Bacteria as workhorses of biotechnology.
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COs.

CO4.

CO5.

CO6.

CO7.

COs8.

CO9.

Cou

CO1.

CO2.

COs.

CO4.

COs.

CO6.

Describe Model organisms such as E. coli, Saccharomyces cerevisae and Neurospora as
well as about multicellular organisms as research models (Drosophilacgater etc.).

Explain role of Viruses and Bacteriophages in Biotechnology.
Demonstratethe structure and function of the cell, Prokaryotic and Eukaryotic cells,
Biomolecules in a cell such as DNA, RNA, and Proteins. Describe the concept of

genomics, proteomics, transcriptomics and metabolomics.

Acquire basic techniques like sterilization, centrifugation, electrophoresis, chromatography
and sonication.

Understandundamentals of recombinant DNA technology, Restriction enzyingse I
Restriction endonucleases and describe vectors based on E. coli plasmids and their
properties like pBR322, pBR327, pUCS.

Explain Applications of biotechnology (today and tomorrow), Basics of biotechnology in
fermentation processes, Greenhealogy to control pollution, Role of biotechnology in
diagnostics and introduction to gene therapy.

Describe genetically modified organisms (GMO#ansgenic plants and animals and their
applications in biotechnology as well as public concermbkrasks associated with genetic
engineering.

rse: Practical 6s i n I ntroduction to Biotec

Use of basic equipment ds i n-pipettesh pHo metec, h n o |
centrifuges, light microscope etc.).

Handle and dispose hadaus reagents (acids, carcinogenic chemicals like acryl amide,
ethidium bromide) and concept of chemical hoods.

LearnGood laboratory practices followed in biotechnology laboratory.
Describe the procedure of Cell disruption and cell lysasnifnal/ plant/ bacterial cell.
Describe various sterilization techniques.

Learn about bioinformatics tools used in biotechnology

B. Sc. (Honds) Biomtechnol ogy Semester

Statistics & Computer Fundamentals BIOT-Semtll -1l -T

Course Outcome

CO1:

CO2:

Organize, present and interpret data, both numerically and graphically.
Classify variables as quantitative or categorical, create appropriate numerical and

graphical summaries for each type and use these to explain/identify relationshipsnbetwe
variables.
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CO3: Solve basic problems in probability theory, including problems involving the binomial,
Poisson and normal distributions.

CO4: Estimate basic population parameters and perform a basic hypothesis testing.

CO5: Understanding theoncept of input and output devices of Computers and how it works and
recognize the basic terminology used in computer programming.

CO6: Explain the working of important application software and their use to perform any
Biological activity.

CO7: Demongrate the use of algorithms and flowcharts to plan the solution of a computing
problem.

Practical:

CO1: Discussion about test the efficiency of a new drug or medicine which used in clinical
investigation.

CO2: To provide orientation of statistics whildesigning statistical experiments, particularly in
agricultural set up and in pharmaceutical production processes.

CO3: Analyze compression techniques and file formats to determine effective ways of securing,
managing, and transferring data.

CO4: Lean the basics of -enail, such as sending, forwarding and receiving natiaching

documents, creating mailboxes, filters, and address books.

Basic biochemistry

Course outcome BIOT-204-T

After successfully completing the course, students will betable

COor

COz

CO3

CO4

CO5

COG

Know about the importance of biological macromolecules

Learn about the biochemical aspect of cell, chemical structure & function of various
biomolecules.

To study the influence and role of structure in reactivity ofromecules

Learn about the physicochemical properties of water, dissociation and association
constants, pH and buffers, pl, pka,

Learn about the classification and general functions of carbohydrates, lipids, vitamins,
nucleic acid, proteins

Familiar about the biochemical activities taking place taking place at cellular level,
highlighting the enzymatic reactions.

Practical outcome Course No: BIOF204-P

Cor

Acquire knowledge about the quantitative and qualitative estimation ahblecules
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CO2 Determine the pH, pKa values of various molecules
CO3 Prepare and study about the working of physiological buffers
CO4 Determine the acid value and saponifaction value of a fat.

CO5 Learn about the methods of estimation process of differentmbiecules such
carbohydrates, lipids, protein etc.

Cell Biology
BIOT -Semll -V-T
After successfully completing this course, students will be able to:

CO1. Define the Cell theory. Explain classification and ultrastructure of cell types, tissue, organ
and organism at different level of organization of genetically similar cells.

CO2. Explain ultrastructure and function of cell membrane and its organelles (golgi bodies,
vacuoles, endoplasmic reticulum, etc.).

CO3. Explicate Cellular Transport mechamiss, proton pumps, and transport into prokaryotic
cells, endocytosis and exocytosis, entry of viruses and toxins into cells.

CO4. Explain the process of Cell locomotion and types of cell locomotion.

COb5. Describe Chromosomes; their discovery, morphplochemical composition, structural
organization etc. and banding patterns in human chromosomes.

CO6. LearnStem Cell technology.

Course: Practicals in Cell biology

After successfully completing this course, students will be able to:
CO1. Describe tlk parts and functions of light microscope.

CO2. Prepare a wet mount of onion psétle for microscopy.

CO3. Able toCount cells using haemocytometer.

CO4. Perform subcellular fractionation of spinach cells.

CO5. Describe cell locomotion in amoelzand flagellar motility in bacteria by hanging drop
technique.

CO6. Describe cell transport in cell membrane.

CO7. Perform Quantitative analysis of cell membrane lipids by TLC.

Course: BIOT-206-T: General Microbiology
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After successfully completinthis course, students will be able to:

CO1. Learn the basitechniques of microbiology foriewing the microbial cells, structure and
growth of microbes, sterilization techniques

CO2 Study microbial pathogens, microbial interactiorsnd immune respores against
pathogenianicrobes.

CQO3. Explain the life history and significant contributions of various scientists such as
Leewenhook, Pasteur, Lister etc. in the field of microbiology.

CO4. Able to explainPrinciple, working, raydiagram, applicationand specimen preparation
techniques used for various typesnoitroscopesuchaslight microscopephasecontrast
microscopeglectronmicroscopeetc.

CO5. Understand the different methods and criteria used for classification of bacteria, a brief
detaila bou't Bergeyds Manual and salient feat.!
fungiis divided.

CO6. Describe the cell structure and function of different organelles of fungus and bacteria. The
structureof virusesandbacteriophages.

CO7. Developthe concept of microbial growth kinetics along with phases of growth, differences
between batch culture and continuotidture, various methodased for synchronous
growth such as Helmstetter cummiteghniqueetc.

CO8. Define the various terms such agerilization, antiseptics, disinfectants, sanitizers etc.
Different methods used faterilization.

CO09. Explain the characteristic features of normal flora microbes of humans, mechanism of
colonization by them of various sites such as mouth, gaststimié tract etc. Names of
pathogenicbacteria, fungi, viruses and protozoa along with the routes of infection,
symptomsand diseasesaused byhem.

COL10. Describe the types of symbiosis and antibiosis with examples such as rmubbée,
microbeanimal,microbeplantinteractions.

CO11 Brief overviewof innateandadaptivammuneaesponses against pathogenic microbes along

with an overview of organs and cellsiaimunesystem. Describthe structure antypes
of antibodies ana@ntigens.

Course: BIOT-206-P: Practical in General Microbiology
After successfully completing this course, students will be able to:

CO1. Prepare the liquid and solid culture media for the growth of microbes in clean and
autoclavedylasswares

CO2. Isolate the bacteria and fungus from various samples such as air, water and soil; learn the
techniques for water and soil sample.
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CO3. Learn to prepare the serial dilutions, spread plate technique and pour plate technique to
obtain the colonies of microbge streak plate technique to obtain pure cultures;
determination of cfu value.

CO4. Learn the Gram staining technique to distinguish the grantip®sand gram negative
bacterialearn the staining of endospores of bacteria by using malachite gjeeimg.

COS5. Prepare the growth curve of bacteria for depicting the lag, log, stationary and decline
phases of growth by using spectrophotometer.

CO6. Perform the antibiotic sensitivity assay by using various antibiotic discs by measuring the
zone d inhibition.

CO7. Test the physical parameters such as temp, TDS, etc.; chemical parameters such as COD
and BOD; and biological parameters as the indications of quality of water sample.

B.Sc 2"y e a r" s¢meser) Biotechnology (hons)
Course:BIOT -Sem IlI-I-T: Biochemistry
After successfully completing this course, students will be able to:

CO1. Define metabolic pathways, anabolism and catabolism; learn mechanism of biochemical
reaction, energy rich metabolites such as ATP, NAD, NADH, NADPtd,, reason for
high phosphoryl group potential of ATP, regulatory mechanisms for metabolic pathways
and various hypothesis for evolution of metabolic pathways.

CO2. Understand anabolism and catabolism of carbohydrates, glycolytic pathway and tife role
various enzymes in this pathway along with its regulation, gluconeogenesis and the role of
various enzymes in this pathway along with its regulation, feeder pathway.

CO3. Have in depth knowledge of Kreb cycle and its enzymes, its amphibolic naturiésand
regulation. Learn the metabolic pathway of glycogen, role of various enzymes involved in
this pathway and its regulation.

CO4. Explain the mitochondrial electron transport chain, role of complex I, II, Ill and 1V in
cellular respiration, oxidativehmsphorylation, structure and function of ATP synthase and
regulation of ATP synthesis.

COb5. Learn the metabolic pathways of fatty acids, such-asidation of saturated, unsaturated
and polyunsaturated fatty acids, role of various enzymes involvdtese pathways and
their regulation. Define ketone bodies and give their examples, pathway for their
biosynthesis along with their physiological significance.

CO6. Understand the pathway for fatty acid biosynthesis, role of multienzyme complexes such
asfatty acid synthase, role of citrate and regulation of this pathway.

CO7. Learn the biosynthetic pathway of cholesterol along with its regulation.
CO8. Explain the biosynthesis of nesssential amino acids, catabolic pathways of carbon

skeleton of amia acids, amino acids as precursors of specialized products such as
porphyrins, biogenic amines etc.
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CO9. Understand the pathways for anabolism and catabolism of purines and pyrimidine, de novo
and salvage pathways and urea cycle.

Course:BIOT -Semlll -1-P: Practical in Biochemistry
After successfully completing this course, students will be able to:

CO1. Estimate the quantity of DNA by diphenylamine reagent by plotting the standard curve
using spectrophotometer.

CO2. Perform the 3,5 ditrosalicyclic acid methogpectrophotometricalg nd Benedi ct €
for determination of reducing sugars.

CO3 Calculate the iodine number of fat for checking the extent of unsaturation in fatty acids.
CO4. Determine the extinction coefficient nficleic acids by using spectrophotometer.

COS5. Perform the Biuret assay to determine the unknown concentration of protein by plotting
the standard curve.

CO6. Perform the quantitative estimation of amino acids using ninhydrin reaction.

CO7. Estimatethe concentration of RNA by orcinol method by plotting the standard curve.

Immunology-I BIOT -SemlIl -1l -T
CO1. Learn the concept of immunology, immunity, immenesponse and immunogenicity

CO2. Discuss about the overview and types of immunity. @aments and salient features of
different types of immunity

COa3. Describe immune cells and how immune cells get actavadieproliferate in response to
stimulus or antigen and also Lymphocyte Trafficking, seltface proteins, cell adhesion
molecules

CO4. Define, characteristics, types and function of antigen antbady molecules. The
different mechanisms by which antigen (both endo and exogenous) are processed and
presented andlso understand the concept of MHC complex

CO5. Develop concept of Produoh of Monoclonal Antibodies by Hybridoma technology,
applications of polyclonal and monoclonal antibodies.

CO6. Different antigerantibody interaction mechanismprecipitation, agglutination, ELISA
etc.

Practical Immunology BIOT -Semll -llI -P

CO 1. To learn about the Lymphoid organs and their microscopic organization.
CO 2. Understand about the Differential leucocytes count.

CO 3. Understand about Separation of serum from blood.

CO 4. Understand the process of Separation of plasma ftoadb

Edit with WPS Office



CO 5. Perform the Ouchterlony Double Diffusion

CO 6. Learn and describe about Radial immuno diffusion test using specific antibody and

antigen.

CO 7. Perform theAgglutination Blood group testing).

Genetics BIOT-Semlll -II -T

After successfully completing the course, students will be able to:

Col

CO2

COo3

CO4

COs.

CO6.

Cov.

Learn about the science of heredity with emphasis on the basics of Mendelian and
molecular genetics

Learn about concepts of chromosome organization, linkage, chromosome mapping,
chromosome aberrations, mutations and microbial genetics.

Describe theconcepts of population, evolutionary and quantitative genetics including: the
basis and estimation of genetic variation; Hawlginberg Equilibrium; genetic drift;
effectivepopulation size

Develop the critical thinking and analytical skills necessary to assign a transmission
pattern from a human pedigree and to calculate probabilities related to human pedigrees,
genotypes, and phenotypes.

Develop student understd about sedinked inheritance, sex chromosomes, sex
determination and development, and sex chromosomal abnormalitigsflaernced, and
sexlimited traits

Learn about the concepts of mutation: spontaneous versus induced mutations, types of
mutatons, mutagenic agents: physical, chemical and radiation, molecular basis of
mutations, mechanisms of DNA repair, mutations frequency

Learn about the microbial genetics including conjugation, transduction, transformation,
isolation of auxotroph, rdijga plating techniques, analysis of mutations in biochemical
pathway, one gerieone enzyme hypothesis

Practical Outcome

COol

CO2

CO3

CO4

COs5.

Describe the various stages of mitosis and meiosis and different types of chromosomes

Learn demonstration and numeriadsessment of law of segregation and independent
assortment

Study the use of ckdquare for prediction of phenotype/genotype frequencies of parents
from progeny and vicgersa, epistasis

Calculate the gene frequencies and random matingraadgze the population genetics

Learn about Dermatgraphics: Palm print taking and fingertip patterns
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Plant Tissue Culture
COURSE: BIOT-Semlll -IV-T

CO1l. Learn the basics of Plant Tissue Culture including media composition, sterilization
techniques and concept of cellular totipotency and differentiation in plants.

CO2. Discuss about the techniques of micropropagation, somatic embryogenesis, somaclonal
variation, protoplast and somatic hybridization, cell line selection for resistantsetsd,
stress and herbicide.

COa3. Describe in detail about haploid and triploid production and their application in plants,
production of synthetic seeds and patheffee plants and role of tissue culture for rapid
clonal propagation in plants.

CO4. Explanation of the concept of cryopreservation of germpldsmsitu and Ex situ
conservation of plants

CO5. Define secondary metabolites, their production from cultured cells and their industrial
applications.

COURSE: BIOT-Semlll -IV-P Plant Tisswe Culture

After successfully completing this course, students will be able to:

CO1. Demonstrate laboratory design / set up for a plant tissue culture laboratory

CO2. Learn regarding cleaning of glass/plastic ware.

COa3. Preparation of complex nutriente di um ( Mur ashi ge and Skoogds

CO4. To select, prune, sterilize and prepare an explant for culture.

CO5. To culture different explants for raising callus cultures.

CO6. Significance of growth hormones in culture medium.

CO7. Demonstrate variowsteps of micropropagation.

Animal Cell Culture
Course: BIOT-Semlll -V-T:

After successfully completing this course, students will be able to:

CO1. Learn the basics of animal cell culture, its history, natural surroundings of animal cells,
various equipmentand instrumentsused in animal cell culture lab, role of various
components of animal cell culture, primary and secondary culture, cell lines, mechanism
of differentiation and growth kinetics of animal cells, viability and cytotoxicity assays,
methodsfor production of monoclonantibodiesand ethical concerns.
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CO2. Explain the history of animal cell culture, proteins such as intergrins, cadherins etc.,
involved in celtcell adhesion and cedixtracellular matrix interactions. Describe various
metaboliccapabilities ofanimal cells.

CO3. Understand the mechanism of proliferation, division, differentiation and cell signaling.
Graphicallyexplainthe evolutionof cell lines. Designandfunctionsof variousequipments
usedin animalcell culturesuchasLAF, invertedmicroscopeCQO2 incubator etc.

CO4. Define and understand the role of various components of balanced salt solutions with
examples. Role of various chemicals, various physical parameters such as temp, pH, etc.
Also to discuss theole of 5% CQ for culturing the animal cells. Merits and demerits of

addingserum to theulturemedia, specifizises ofprotein freemedia.

CO5. Defineanddevelopthe conceptof primaryandsecondargulture,cell disaggregatiomnising
enzymatic methods such as trypsin, collagenase etc., and mechanical methods.
Differentiate between cold and warm trypsinization, between anchorageand norn-
anchoragelependentells with examplesMethodsfor productionof transformectells.

CO6. Explain the majorcharacteristics and origin of commonly used cell lines with examples.
Growth kinetics of animal cells, along with growth curve. Also to describe the various
methods of measurement of growth of animal cells for e.g. by usengocytometers
viability assag such as dye uptake and dye exclusion assay etc., and cytotoxicity assays
for testingthe toxic effects of drugs aanimal cells.

CO7. Explain various methods for characterization and authentication of cells lines. Cell fusion
using human cell and mousell, production of monoclonal antibodies, HAT selection
medium, principle and various methods of cryopreservation of animal cells, biosafety
practicesand ethicatoncerngelated with animatell culture.

Course: Course: BIOT-Semlll -V-T: Practicalsin Animal Cell Culture

After successfully completing this course, students will be able to:
CO1. Perform the fumigation of animal cell culture lab using formaldehyde
CO2. Learn various aseptic and sterilization techniques used in animal cell culturing.

CO3. Prepare and have in depth knowledge of composition of minimal essential medium for
animal cell culturing.

CO4. Perform the method for isolation of lymphocytes for call culturing.

B. Sc. (Honds) Biotechnology Semester 1V
Immunology-Il; BIOT-SemV-I-T

CO1. Students will be able to understandCEIl Receptors and Signals, its Maturation,
Activation, and Differentiation, Transplantation immunology, Vaccines and Vaccination
etc.

CO2. Learn about th®& Cell Activation, DifferentiationB-Cell Activation and Proliferation, In
Vivo Sites for Induction of Humoral Responsesg@pendent and-independent antigens.

CO3 Understand about theomplement system: Function, Componer@assic, Alternative,
Mannose binding proteins, activatioRegulation of the Complement System, Biological
Consequences of Complement Activation
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CO4.

COs.

CO6.

COr7.

Learn about thélypersensitivity: Type |, Type I, Type Illl and Type IV Hypersensitivity
reactions and their implications

Understand aboutHypersensitivity: Type |, Type Il, Type Illl and Type IV
Hypersensitivity reactions and their implications

Learn about the Transplantation immunoledggnmunologic Basis of Graft Rejection,
Clinical Manifestations of Graft Rejection, General Immunosuppressive The3apygific
Immunosuppressive Therapy, Immune Tolerance to Allograft, Clinical Transplantation

Learn about Vaccines and Vaccinationprinciples of vaccination, passive & active
immunization, immunization programs, adjuvants, bacterial vaccines, vaatines,
polysaccharide vaccines, DNA vaccines, recombinant vaccines, vaccines to other
infectious agents, tumor vaccines.

Practical Outcome Immunology

CO1.

CO2.

CO3.

CO4.

CO5.

Perform enzyme linked immunosorbent assay (ELISA).
Demonstrate Rocket immureectrophoresis for antigen antibody interaction.

Isolate mononuclear cells from peripheral blood and viability test by dye exclusion
methods.

Perform Total leucocyte count (TLC).

Isolate IgG from serum.

Course: BIOT-SemlV -II -T: Biophysical and Biochemical Techniques

After successfully completing this course, students will be able to:

COo1

COo2.

CO3.

CO4.

Learn the principle, instrumentationand applications of several biophysical and
bioanalyticaltechniquesnd toolausedin biotechnology.

Understand the basic principle, instruments, block diagram and major applications of
spectroscopictechnigues.Define Beer Lambert law, describe various light sources,
monochromatoanddetectorausedfor UV/Vis, fluorescence, IRspectroscopitechniques
etc.DifferentiatebetweenR andRamanspectroscopyndbetweenCD andORD spectra.
Principle behind NMR and ESR and elucidation of structure of biomolecules using them.
Principleof MRI.

Define Electrophoresis and describe the principle behind it along with factors affecting it.
Electrophoresi®f nucleicacidssuchasprinciple, working andapplicationsof agarosegel
electrophoresis, PFGE etc. Electrophoresis of proteins such as principlengvarid
applications of SDSPAGE, isoelectric focusing, 2D PAGE etc. Role of various
component®f loadingbufferandmethods of detection dfands orgel.

Explain the principle, ray diagram and applications of light microscopy, phase contrast
microscopesetc. Define mathematically theresolving power and magnification of a
microscopeDifferentiate betweenlight microscopeand electronmicroscopeandbetween

SEM andTEM.
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COs.

CO6.

CO7.

COs.

CO09.

Define centrifugation and explain the theory of centrifugatemuyation for sedimentation

rate, sedimentatiorcoefficient,relationbetweerRPM andRCF. Typesand applicationsof
preparative centrifugation such as differential, rate zonal and isopycnic centrifugation and
types of analytical centrifugation such as sedimentationvelocity and sedimentation
equilibrium.Types ofcentrifuges and rotors.

Develop the concept about crystallography, several methods of crystal formation and
mounting of <crystals. Define mat haddXimy i cal
diffraction such as rotating crystal method, powder method etc. along with their
applications.

Define, types and basic principles of chromatography such as TLC, gel filtration, affinity,
ion exchange chromatography etc. Principle, instrdat@m such as types of pumps,
columns,detectorsetc. usedfor HPLC alongwith advantagesf HPLC overconventional
chromatographic techniques. Principle, instrumentation with major emphasis on types of
detectorscolumns and uses of gas chromatography.

Explainvarioustypesandapplicationsof radiotracersMethodsfor countinganddetecting
radioactive radiations using proportional, GM and scintillation counter along with their
principle, construction and applications. Relation between appbkdge and count rate,
quenching of GM and scintillation counters. Mechanism and applications of
autoradiographwynd types of isotopes used for it.

Understand the principle, instrumentation and applications of MS, ionization modes such
as ESI, EI, MALDI etc., types of mass analyzers such as Quadrupole, TOF etc., and
detectors. Principle and working of tandem MS. Principle and applications of GCMS and
LCMS alongwith types of columns and ionization modes specificafigd forthem.

Course: BIOT-SemlV -l -P: Practicals in Biophysical and Biochemical Techniques

After successfully completing this course, students will be able to:

CO1.

CO2.

CO3.

CO4.

CO5.

Identify the given unknown sample by using spectroscopic techniques such as colorimetry
by estimating themay from absorption spectrum.

Perform the quantitative estimation of given biological sample such as DNA or protein by
plotting the standardurve by using UV/Vis spectrophotometer.

Learn the various parts, uses and care of a light microscope; cleaning of lenses of light
microscope.

Demonstrate the principle, construction and working of various equipment such as GM
counter, propdronal counter and scintillation counter used for counting and detecting the
radioactive radiations, learns the procedure followed for the process of autoradiography.

Perform the gel filtration chromatography of proteins to separate the proteorgiagcto
their size.

Plant Biotechnology (BIOT-SemIV-IIl -T)

After successfully completing this course, students will be able to:
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CO1.

CO2.
COs.

CO4.
CO5.

Explain different aspects of plant molecular biotechnology and techniques for plant
genetic manipulations

Describe genetic material of plant cells including chloroplast and mitochondrial DNA.

Describe modes of gene delivery in plants: Direct and Indirect methods. Explain screening
and selection of transformants.

Define Transgenic plants, methaat genetic modification of plants and its applications.

Describe applications of plants cell as factories for production of various industrially
important compounds.

Course: Practicals inPlant Biotechnology

After successfully completing thourse, students will be able to:

CO1.

CO2.
COs3.
CO4.
CO5.

CO6.

Perform Aseptic culture techniques for establishment and maintenance of cultures.
Prepare stock solutions of MS basal medium and plant growth regulators.

Perform micropropogation of Tobacco plantlbgf disc culture.

Isolate plant genomic DNA by modified CTAB method.

Perform Agarose Gel Electrophoresis.

Perform Agrobacterium mediated plant transformation.

Course: BIOT-SemIV-IV-T: Animal Biotechnology

After successfullycompleting this course, students will be able to:

CO1.

CO2.

COs.

CO4.

COs.

CO6.

Learn the basic concept of organotypic, histiotypic culture, and fundamentals of tissue
engineering, steps involved in IVF and embryo transfer, role of animal cell culture for
production of vaccinehormone, etc., scaling up of animal cell culture and production and
applicationsof transgeni@nimal.

Defineandexplainthe techniquesf organotypicandhistotypicculturesalongwith their
advantageandpplications.

Understandthe steps of and principle behind three dimensional culture and tissue
engineering, various components of tissue engineering such as stem cells, scaffold and
growth factors, biomaterials, concept of biocompatibility, describe cell-scaffold
interactions andrarious techniques used for imaging the cells in 3D construct such as
confocalmicroscopyetc.

Explain and definan vitro fertilization (IVF) along with procedure followed for IVF,
successate,complicationsandsideeffects,role of hormonesn IVF, currentstatusof IVF

in India and world and its future. Describe the steps in embryo transfer technology for
animals.

Describe the role of animal cell culture in vaccine development such as viral vaccines for
rabies, polio, influenza etc., amdcombinant protein vaccines, vaccine production plant
and its purification, steps for vaccine production through animal cell culture, develop a
concept about cells as protein factories for production of influenza virus vaccine based on
Baculovirusinsect cell expressionetc., stepsinvolved in production of personalized
vaccinessuch as againsancer and dendriticell based canceraccines.

Explain the scaling up of suspension culture such as stirred and static suspaftai@n
alongwith factorsaffectingscaleup suchaschemicaland physicalparametersscaleupin
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CO7.

CcO8

monolayer culture using roller bottles, miecarrier culture etc., and how to monitor the
cell growth duringthe scale upf monolayer anguspensiomulture.

Understandthe concept of transgenesis,methods of gene transfer such as DNA
microinjection, embryonic stem cell transfer, nuclear transfer method etc., selection of
clone containing DNA insert by using insertional inactivation etc., mapmlications of
transgenic animals such as for food, enhanced milk production, carcass composition,
recombinantprotein production such as insulin, alphal-antitrypsin protein, silk etc.,
xenotransplantatioatc. Biosafetyand ethicalssuegelatedwith transgeni@animals.

Describethe methoddor productionof variousproductsof humanusewith healthbenefits
such as antibiotics, growth factors for e.g. EGF, FGF etc., and various hormones such as
insulin, somatostatin etdy culturinganimalcell

Course: BIOT-SemIV-IV-T: Practicals in Animal Biotechnology

After successfully completing this course, students will be able to:

CO1.

CO2.

COs.

CO4.

Learn the growing the cell monolayemnsvitro.

Perform warm and cold trypsinization of monolayensl &earn to ount the animal cells
usinghemocytometer.

Perform the viability assay using trypan blue dye to distinguish living and dead animal
cells.

Perform the MTT cytotoxicity assay to check cytotoxicity of various camgds on
animal cells grown in culture.

COURSE: BIOT-SemlV-V-T Agro & Industrial Biotechnology

At the end of the course, students will be able to:

CO1.

CO2

COs.

Explain the steps involved in the production of bio products and methods to improve
modern biotechnology and can apply basic biotechnological principles, methods and
models to solve biotechnological tasks.

Learnto identify and debate the ethical, legal, professional, and social issues in the field of
biotechnology and design and deliveseful modern biotechnology products to the
Society. Applications of fundamental concepts like transgenic approaches to improve crop
plants, microbial culture maintenance, and metabolite purification at industrial level will
also be imparted to them.

Understand the practical uses of microorganisms in relevant areas of commercial
application, assess the applications for cultivating cells in laboratory and industrial
situations, evaluate the use of microorganisms in environmental-gteathe food and
beverage industries, biological control in horticulture and agriculture, industrial
biochemical production, the use of biotechnologies for improving sustainability of energy
and chemical resources

COURSE: BIOT-Seml|V-V-P Agro & Industrial Biotechnology
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The students wilattain practical knowledge of
CO 1. Counting of Microbial cells by serial dilution techniques (Spread plate and pour plate).
CO 2. Measurement of bacterial size.

CO 3. Screening of industrial enzymes (cellulase, protease, amgkase from different soil
samples.

CO4. Productionof enzymes by submerged and solid state fermentation
B.Sc. (Hons.) 3rd year (5th Semester)

Molecular Biology (BIOT-SemV-I-T)

At the end of the course, students will be able to:

CO1. Learn thechemical structure of DNA, different types of DNA, Genomic organization in
prokaryotes and eukaryotes.

CO2. Differentiate between prokaryotic and eukaryotic DNA Replication.

CO3. Describe in detail about central dogma of life. Explain transcriptiongss in prokaryotes
and eukaryotes. Characterize Genetic code

CO4. Understand translational process in prokaryotes.

CO5. Explain the concept of gene regulation by defining Operon model.

Practical Outcome

CO1. Learnto Prepare f Reagents for DNA isolation.

CO2. Perform DNA isolation from plants and genomic DNA from bacteria

CO3. Perform Agarose gel electrophoresis of DNA.

CO4. Perform Plasmid DNA isolation.

CO 5. Perform Restriction digestion of DNA.

Environmental BiotechnologyBIOT -SemV-II -T

At the end of the course, students will be able to:

CO1. Define Environment and its components, air, water, soil and noise pollution, renewable
and norrenewable resources, conventional and modern fuelstfaid environmental
impacts.

CO2. Discuss types, sources and effects of air pollution, control and impact of noise pollution,
physicochemical and bacteriological analysis of sail.
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CO3. Discuss wastewater treatment processes and strategwwadmwater treatment of various
industrial effluents.

CO4. Define Xenobiotics, degradative plasmids and bioremediation. Have understanding of
microbial degradation of substituted hydrocarbons, dyes, surfactants and pesticides.

COS5. Explain the concept of Biopesticides and Integrated Pest Management, Bioindicators,
Biosorption and Bioleaching.

Practical Outcome

COLl. Detect the coli forms for determination of the purity of potable water.
C0O2. Perform determinationf chlorine inwater and total alkalinity of water
CO3. Determine the dissolved oxygen concentration of water sample.

CA4. Learn and perform the Determination of biological oxygen demand (BOD) and chemical
oxygen demand (COD) of sewage sample.

CO5. Isolate the pbsphate solubilizing microorganisms from soil.

Course BIOT-SemestefV-IIl -T BIOINFORMATICS

At the end of the course, students will be able to:

CO1. Understand concepts Bioinformatics and its significance in Biological data analysis.

CO2. Attain deep knowledge and awareness of the basic principles and concepts of biology,
computer science and mathematics. With the help of freely available existing
software/Tools/ Databases this makes them easy in understanding and to extract, process
the necessgrinformation in reference to humans/animals and plants as well.

CO3. ExplainBiological data &amp; databases (Protein/DNA), their classification, introduction
to the basics of sequence alignment (Pairwise Alignment/MSA) and analysis, biological

macromoécular structures and structure prediction methods.

CO4. lllustrate te various methods, algorithms used for Phylogenetic Analysis, Tree
construction.

CO-5.Discussthe structure prediction prograrakngwith Structure visualization toéIRasMol.
Practical Outcome

CO1. Search literatures over PubMed.

CO2. Perform DOTPLOT on web.

CO3. Retrieve the amino acid and nucleotide sequence from sequence databases using Entrez.
CO4. Perform BLASTp/n and interpreting its results.

CO5. Perform PSIBLAST. 6. Performing multiple sequence alignment using Clustalw.
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CO7. Find ORF in nucleotide sequence using NCBI ORF FINDER
CO08. Learn GenScan to identify exons in nucleotide sequence.

CO9. Download protein structure form PDB and visualizesing RasMol.

COURSE: BIOT- SemV-1V -T Enzymology
At the end of the course, students will be able to:

CO1. Explain the world of enzymes, their structure and mode of action at various cellular
metabolism and their applications in Biotechnology.

CO2. Describe knowledge about the rdlanship between properties arstructure of the
enzymes, their mechanism of action and kinetics of enzymatic reacliorcharacterize
the enzymes in each enzymatic class, examples of such enzymes and their@pjphicat
practice.

CO3 Understand the regulatory mechanisms of enzyme activity in terms of Feedback inhibition,
Allosteric Regulation, Covalent Modification and Proteolytic Activation.

CO4. Acquire knowledge in the field of biosensors and immobilizesiesys use of enzymes in
form of thermophilic enzymes, amylases, lipases, proteolytic enzymes in meat and leather
industry, enzymes used in fermentation processes, cellulose degrading enzymes, and metal
degrading enzymes.

COURSE: BIOT- SemV-1V -P Enzymology

The students will acquingracticalknowledge regarding:

CO 1. Estimation of enzyme activity.

CO 2. To study the effect of pH on activity of enzyme.

CO 3. To study the effect of temperature on activity of enzyme.

CO 4. To study the effect ddubstrate concentration on enzyme activity.

CO 5. To estimate Km and Vmax of an enzyme and plot Mvweaver Burk plot.

B.Sc. (Hons.) 3rd year (6th Semester)

Genetic Engineering (BIOT-SemVI-I-T)
At the end of the course, students will be able to:

CO1. Explain Gene cloning, Learn how the genes can be cut and paste from one organism to
another and what are its implications.
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CO2.

COs.

CO4.

COS.

Learn about different types of Polymerase Chain Reaction and their applications.

Describe about different typed @ectors: plasmids, Phage, advanced and commercial
.Learn about how to identify recombinants.

Explain the procedure of preparation of genomic and cDNA library, process of gene
identification, techniques of DNA and RNA labeling and Sequencing.

Discussabout production of recombinant protein in E. coli and in eukaryotic cells.

Practical Outcome

1. Learndemonstratiorf PCRandSouthern blottinghe techniques.

2. Able toprepae competent cells.

4. Perform the Transformation of competent cells and blue/white selection.
5. Learn and perform Spectrophotometer analysis of DNA.

Bioprocess engineering and technology Course outcome BleSemlll -1l -T

After successfully completing the course, studevilisbe able to:

COl

CO2

CO3

CO4

COs.

CoO6.

Cov.

CO8

Learn about the biological terms to describe and analyze phenomena/problems in
bioprocesses

Learn about the fundamentals and principles of engineering addressing the issues
bioprocess

Understand and learn about tterilization of air and media, design of batch sterilization
process. Del factor, sterilization cycle, continuous sterilization process

Clear the concepts of environmental conditions that influence cell growth and achieve
optimal cell growth in lage scale

Analyze microbial growth kinetics or enzyrsatalyzed reactions and identify limiting
factors, yield factor, product formation, generation time as well as the substrate utilization

Design a suitable downstream scheme ofgrmduct gparations from harvested sample
based upon the molecular characteristics of the product applying different processes

Study the design as well as operation of fermenter based upgmdulocts and cell lines
and other process criteria

Learn dout different components associated with fermenter such as pH probe, DO probe,
impellers and spargers

Practical outcome BIOT-SemVI -l -P

COl1

CO2

Demonstrate the components and sterilization of fermenters and other accessories

Determine thedoubling time, yield coefficient, specific growth rate and maximum specific
growth rate for microorganism
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CO3 Study the effect of temperature and pH on growth and product formation during
fermentation

CO4. Learn about the concepts of cell disrupticend filtration process using various
equipments and methods

Food Biotechnology BIOT-SemVI-IIl -T
After successfully completing this course, students will be able to:

CO1. Explain the use of microorganisms in food Biotechnology, History and Scope of
Biotechnology.

CO2. Describe the various principles of food preservation.

CO3. Describe contamination, preservation and spoilage of different kinds of foods.
CO4. Explain various kinds of food adulterants and additives.

CO5. Describe fermented foodshd their production.

CO6. Explain the process of producing algal, fungal and other microbial proteins.
CO7. Describe various food and water borne diseases.

CO8. Explain rapid and advanced estimation methods for detection of pathogens.
Course: Practicals in Food Biotechnology

After successfully completing this course, students will be able to:

COl. Isolate and identify microorganisms associated with food spoilage.

CO2. Describe effect of low temperature on microbial growth.

CO3. Explainproduction and estimation of methanol.

CO4. Describe the process of estimation of lactose in milk.

CO5. Perform methylene blue reductase test (MBRT) for determination of quality of milk.
CO6. Plate the milk samples for microbial contamination.

CO7. Demonstrate the identification of mushrooms by spore prints.

CO08. Check the effect of pasteurization of milk by alkaline phosphatase.

BIOT -SemesterVI -1V -T Genomicsand Proteomics

At the end of the course, students will be able to:

Edit with WPS Office



CO1.

CO2.

COs.

CO4.

Acquire knowledge aboutGenomics, Proteomics and databases that store various data
about genes, proteins, genomes and proteomes.

Learn about basic knowledge of genome sequencing, major differences between
prokaryotic and eukaryotic genomes, basic protesmaid its applications.

Explain an overview of applied bioinformatics, comparative, evolutionary, human
genomics and functional genomics.

Work in core facilities and commercial biological and medical laboratories as well as in
their postgraduate studies.

Practical Outcome

1.

2.

Learn the use of SNP databases at NCBI and other sites
Learn the use of OMIM database

Detect the Open Reading Frames using ORF Finder
Learn about Proteomics 2D PAGE database

Understand atut Softwares for Protein localization.

Draw Hydropathy plots

Perform Native PAGE and SBBAGE

COURSE: BIOT-SemVI-V-T Intellectual property rights and Ethical Issues in

Biotechnology and Entrepreneurship

After completion of the course, the students will

COo1

CO 2.

CO 3.

COA4.

COs.

Demonstrate basic knowledge ahotrious types of Intellectual Property Rightsitents
and patentable material, history of Indian patent protection, patent filing procedure in
India.

Acquire knowledgeaegarding salient features of Indian and foreign patents as well as
varioussocial and ethical issues in biotechnology.

Gain knowledge and skills related to the fundamental legal principles relatiRPqtent
filing procedure in India, Oppositienpre-grant opposition and poegrant opposition,
Patent filing procedure under PCGopyright, patents, designs, trade makd Salient
features of Indian Patents are discussed in detail.

Able to idently, apply and assess principles of law relating to each of these areas of
intellectual property. The students will be taught to identify, apply and assess ownership
rights and marketing protection under intellectual property law as applicable to

informatian, ideas, new products and product marketing.

Understand current and emerging issues relating to the intellectual property provéction
products derived from biotechnology
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COo6.

COr.

Learnthe concepts of Entrepreneurslaipd its types. Special emphasis is laid on Women
Entrepreneurship. Selection of a product, product diesign and development processes,
economics on material and energy requirement will also be discussed.

Attain the kowledge regarding the basregulations of excise, demand for a given
product, feasibility of its productionnder given constraints of raw material, energy input,
financial situations export potential is also included.
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M.Sc. Biotechnology

PROGRAMME OUTCOME
After successful completion of M.Sc. Biotechnology students will

PO1. Gain basic knowledge abouCell biology, Molecular biology, Recombinant DNA

PO2.

PO3.

POA4.

POS.

PO6.

POr.

PC8.

POO9.

technology and knowledge in supported fields IBieinformatics, Biostatistics,Animal
and plant tissueulture etc. and develop specialized skills.

Attain extensive laboratory training on course content during prac#eall and ability to
work safely and effectively in laboratory

Acquire good experimental and quantitative ski#lscompassing preparation of laboratory
reagents, conducting experiments, satisfactory analyses of data and interpretation of
results.

Participate constructively in classroom discussion and practical work. Also contribute to
group work

Proficientto write and present a substantial technical report/document and to plan and
write the research papers to present them through seminars.

Able to implement the scientific skills for development of industrial applications and
entrepreneursp.

Think critically and creatively about the useRibtechnology to address local and global
problems.

Exhibit articulation of ideas, scientific writings and authentic and relevant reporting,
effective presentation skills in seminar

Attain additioral knowledge ashe course caters to the requirements providing complete
exposure to the NET/SET syllabus of life sciences.

PO10. Excel in the research related to biotechnology and quality control of biologicals.

Programme Specific Outcome

M.Sc. Biotechnology four- semesterprogrammespread over the period of two years. It is

designed to offer in depth knowledge of the subjects starting ir® basic concepts of
biotechnology to state of art technologies useBiothemistry,Industial Biotechnology,
Recombinant DNA technologyMicrobial Biodiversity, Bioinformatics, Biostatistics,
Animal andPlant tissue cultureAfter completion of the course students will

PSAL. Able to design, conduct experiments, analyze and interprefatatavestigating problems

in Biotechnology and allied fields.

PSO 2Undertake the projec¢hdividually, which is essential for strengthening the hands on skill

and analytical thinking in designing, conducting and carrying out a research based task
individually
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PS@. Moral and ethical awareness/reasoniVghile compiling Projectreport students are
encouraged to avoid unethical behavior such as fabrication, falsification or
misrepresentation of data or committing plagiarism.

PSO4Capableo pursie hgher studiesN1.Phil., Ph.D) in order to attain research positions.

PS(b. Accomplishto qualify various examinations such as CNET, ARSNET GATE, ICMR,
DBT etc. thatopens channels for promising career in research.

PS®. Attain «Kill to achieve position ofProduction Officer and Technical Assistant in
Biotechnology Pharmaceutical CompanieBjo fertilizer industry,Aquaculture industries,
Environmental unitsCrop production unitsiFood processing industries ahgtional bio
resourcadevelopment firms.

PSOr. Accomplishto openEntrepreneurship venturesthe diverse field of Biotechnology.

PS@B. Discoverample opportunities in academics as well. Students will be able to understand the
potentials, and impact of biotechnologicainovations on environment and their
implementation for finding sustainable solution to issues pertaining to environment, health
sector, agriculture,

PSO. Exploreseveral career opportunities in abroad especially like Germany, Canada, Australia,
USA etc.

PSQL0. Understand the principle, working, maintain and calibrations ofabedytical tools and
techniques for industrial and research purpose.

M.Sc (Biotechnology)i 1st Semester

MBIO -101: Cell Biology

After successfully completing this coursgéydents will be able to:

CO1. Have comprehensive knowledge on microscopic techniques to be utilized for the study of
cellular structureswith the finest of details, morphological diversity and general
organizatiorof prokaryotic andeukaryoticcells andorigin of cells.

CO2. Understand structure and function of cellular organelles, transport of nutrients, ions and
macromoleculeacrosanembraneandtherole of mitochondriaandchloroplastn cellular

energytransactions.

CO3. Discuss vital cellulaprocesses and their mechanisms and regulation such as Cell cycle,
Cell signalingpathwaysand Cell motility.

CO4. Achievein-depth knowledge about protein synthesis, intracellular protein trafficking and
cellularbasis of differentiation and development.

MBIO -101: Practical in Cell Biology

After successfully completing this course, students will be able to:
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CO1.

CO2.

COs.

CO4.

COs5.

Co6.

Learn the principle, working and parts of bright field microscopy and perform the
visualization of sample by using this technique.

Have-in depth knowledge of principle, types and working of microtomes along with the
types of knives used in this technique.

Separate various sub cellular organelles by using differential centrifugation and density
gradient centrifugation, marker emg assay to evaluate the purity of obtained fractions.

Identify the stages of mitosis using onion root tips and meiosis by using onion flower buds.
Quantitative estimation of DNA in nuclear fraction.

Learn the technique of vital staining of various organelles in living cells.

MBIO -102 Biomolecules

After the completion of this course, the student will be able to

CO1.

CO2

CO3

CO4

COs.

CO6.

Discussfundamental concept of structure and functions of carbohydrates, proteins, lipids
and nucleic acids and their metabolic pathways and their integration.

Learn how amino acids and proteins are metabolized, emphasizing the role of few
intermediates ofheir metabolism, monitoring the deficiency and abundance disorders of
amino acid metabolisms and the role of enzymes in the regulation of the pathways

lllustrate dassification, characteristics and functions of monosaccharides, disaccharides
polysaccharides. Epimers, isomers, anomers, chiral carbon atom, chair and boat form,
glucopyranose and fructopyranose

Explainthe metabolism of carbohydrates through various anabolic and catabolic pathways
|l i ke gl ycol ysi s, m#abelibng glucuwropic dcid gyclektc.y c o g e n

Learn classification of lipids including Fatty acidSeneral formula, nomenclature and
chemical properties structure, function and properties of simple, complex, acylglycerols,
phosphoglycerides, sphingolipidsvaxes, terpenes, steroids and prostaglandins. Beta
oxidation- Pathway and regulation. Role of acyl carnitine in fatty acyl transport. Synthesis
of fatty acid- Structure and composition of fatty acid synthetase complex, pathway and
regulation. synthesiaf triacyl glycerides

Describethe Structure of nucleoside, nucleotide. De novo and salvage pathways of
nucleotide synthesis. Experimental evidence for nucleic acids as genetic material.
Secondary structure of DNA, Watson and Crick model of DNA

Practical outcome

COl1

CO2

Understand the methods of preparing the buffer solutions

Perform the quantitation of cholesterol and sugar and that of DNA, RNA and proteins
(Lowry and Bradford methods)
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CO3 Find the saponification and acid value of fat

COA4. Separate the amino acids by TLC and analyze theadise number

MBIO -103: Microbial Diversity and Metabolism

The main objective of this course is to teach students about the areas related to microbiology, its
methodologyand contribution to humanity and scientific advancement.

At the end of the course, students will be able to:

CO1. Learn the concept of Discovery of the microbial doldontroversy over spontaneous
generation.

CO2. Gain Knowledge aboutvarious Culturemedig enrichment culture techrugs pure
cultures techniguedJnderstand various physical and chemical means of sterilization

CO3 Comprehend the various methods for identification of unknown microorganisms and study
microbial metabolism Autotrophyand heterotrophy modes of nutritiddnderstand the
basic microbial structure and functions of various physiological groupsoéfiryotes and
eukaryotes and also learn the theory and practical skills in microscopy haadihg
staining techniques

CO4. Understand the microbial physiology and know the uai®hysical and Chemical growth
requirements of bacteria and get equipped with ousimethods of bacterial growth
measurement

CO5. Learn the concept of methods in microbiology, puretucel techniquessterilization,
microbial systematic &amp; taxonomy and microbial growth.

CO6. Discuss about physiological aspects of the microorgasiand explain the diversity of
microbes and their metabolism.

CO7. Develop concept about the areas related to fimgises, bacteria and archaebacteria.
CO8. Learn the concept of epidemiology and chemotherapy.

Practical outcome

COLl. Prepare the liquid and solid media for growth of microorganisms.

CO2. Perform the isolation and maintenance of organisms by plating, streaking and serial dilution
methods.

COa3. Perform isolation of microorganisms pure; cultures from soil and water.

CO4. Learn and perform growth, growth curve, measurement of b&ctejaulation by
turbidometry and serial dilution methods.

CO5. Understand effect of temperature, pH, carbon and nitrogen sources on bacterial growth.

CO6. Perform the microscopic examination of bacteria, yeast and molds.
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a) Study of orgamsims by Gram stain
b) Staining of bacterial spores.

CO7. Perform Biochemical characterization (IMVIC, Catalase and Urease test) of selected
microbes

CO8. Demonstrate One step growth curve of coliphage.

MBIO -105 Biostatistics
CourseOutcome

COL1 : Learn about gathering, analyzing data of life sciences and medicine using graphical
representatiorDescribe evaluate the design, including samplingrigpies, of a statistical
studyand demonstrate appropriate sampling and claitaction processes.

CO2. Study the concept of averages and measures of dispersion with their applications in the field
of biotechnology.

COa3. Students will learn the probability tools for making decisions in the presence of uncertainty
and to introducewith Model and analyze measurement data using the appropriate
distribution, eg. normal, binomial, Poisson.

CO4 Compute and interpret the coefficient of correlation and the dinleest fit" for bivariate
data.

COS: Describe the estimation of basicpudation parameters arngerform a hypothesis testing.
Construct and interpret confidence intervals to estimate means, standard deviations and
proportions for populations

Practical outcome

COL1:Perform parameter testing techniques, including singlenaniti-sample tests for meaasd
standard deviations

CO2: Discussion about test the efficiency of a new drug or medicine which used in clinical
investigation.

CO3: To provide orientation of statistics while designing statistical experimpatsicularly in
agricultural set up and in pharmaceutical production processes.

M.Sc (Biotechnology)i 2nd Semester

MBIO -201 Molecular Biology

At the end of the course, students will be able to:

CO1. Learn thdasic techniques in molecular biologgechanisms of Prokaryotic and eukaryotic
DNA replication, in depth knowledge of DNA repair and recombination.
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CO2. Gains in depth knowledge about the processoftcription and translation in Prokaryotes
and eukaryotedDescribe the concepts of gene ukgion in Prokaryotic and eukaryotic
cells.

CO3. Explain structure, function and mechanism of actio®atogenes and tumour suppressor
genes. Different types of antisense molecules, applications of antisense and ribozyme
technologies.

CO4. Describe catruction ofGenomic libraries, strategies for DNA Sequencargl recovery
procedure of recombinant clones.

CO 5. Techniques of Molecular mapping of genome: different types of molecular markers and
their applications

Practical outcome

COL Learn andperformto isolate of genomic DNA from blood, bacteria and plant
CO2 Learn and perform to isolate of total RNA from tissue.

CO3 Determine Tm of nucleic acid.

CO4. Demonstrate the DNA protein interaction.

COS. Perform and learn the Quantitationrafcleic acids and proteins.

COG6. Perform the RFLP analysis.

CO7. Perform the mutagenesis using Yeast (Saccharomyces cerevisiae)

MBIO -202: Biology of Immune System
At the end of the course, students will be able to:

CO1. Learn the concept of immune system, innate and acquired immunity, Organization and
structure of lymphoid organs, generation of humoral and cell mediated immune responses,
Activation of B- and T- lymphocytes, nature and biology of antigens and super astigen
Antibody structure and function, Antigefintibody interactions.

CO2. Describe about Major Histocompatibility complex,-cBll and TFcell receptors and
generation of diversity, Complement system. Cells of the Immune system: Heamtopoiesis
and differentation, Regulation of immune response, antigen processing and presentation,
Cytokines and their role in immune regulation, Cell regulation, MHC restriction and
immunological tolerance.

CO3. Discuss about cellmediated cytotoxicity, Mechanism of T celhd NK cell mediated
lysis, antibody dependent cell mediated cytotibxjcmacrophage mediated cytotoxicity,
Hypersensitivity, Autoimmunity

CO4. Learn he concept of Transplantatiddybridoma Technology and Monoclonal antibodies,
Tumor immunology, Immuity to infectious agents (intercellular parasites, helminthes &
viruses), AIDS and other immunodeficiencies.

Practical Outcome
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CO1.
CO2.

CO3.

CO4.

COs.

CO6.

CO7.

Perform the blood film preparation and identification of cells.

Identify and study the lymphoid organs and their microscopic organization.
Understand the Immunization, collection of serum

Perform the Double diffusion, immurelectrophoresis and radial immuno diffusion
Learn the purification of IG from serum.

Learn separation of mononuclear cells by Fi¢tfpaque.

Perform the Westerrblotting and ELISA methods.

MBIO -203: Biophysical and Biochemical Techniques

After successfully completing this course, students will be able to:

COl

CO2.

COs.

CO4.

COs.

CO6.

CO7.

COs.

Learn the principle, instrumentation, applications, advantages and limitations of various
biophysicaland biochemical toolssed in thdield of biotechnology.

Define the basicof chromatographyalong with basic principle and applications of
adsorption and columghromatography. Rfactor, pprinciple, apparatus andpplications
of gel filtration, affinity, ion exchange chromatography etc.

Describe the Principle, instrumentation such as types of pumps, columns, detectors etc.
used forHPLC along with advantages ¢iPLC over conventional chromatographic
techniquesnd differences between normal phase and reypéasschromatography.

Explain the basic principle, instruments, block diagram and applications of spectroscopic
techniques.Define BeerLambertlaw, deviationsirom BeerLambertlaw, describevarious

light sources, parts of monochromator such as prisms and gratings and detectors used for
UV/Vis, fluorescence, IR and Raman spectroscopic techniques.

Describe theprinciple, instrumentation and applications of MS, ionization modes such as
ESI, El, etc., types of mass analyzers such as Quadrupole, etc., and detectors. Principle,
instrument and applications of MALBITOF, X-ray crystallography along with methods of

crydal formation andmounti ng of crystal s. Define ms
several methods of-ray diffraction suchas rotatingrystal method, powdenethod etc.

Understand the theontypes and usesof centrifugation, mathematical expressitor
sedimentation ratesedimentation coefficient, relation between RPM and RCF. Principle,
instrumentatiorsuchasdesignof rotor usedfor analyticalultracentrifugeandapplications

of analytical and preparative ultracentrifuges.

Develop aconcept about the principlend applicationsof agarosegel electrophoresis,
PFGE SDSPAGE along with role of various components of loading busegnificance
of stacking gel and separating gel, isoelectric focusing along with the ralamfolytes,
2D PAGEand various methods uséat detectingprotein bands on the gel.

Explainthe principle, stepsandapplicationsof western southerrandnorthernblotting and
differences between them. Sequencing of proteins using Edman degradation, MS etc.
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Sequencing of nucl eic acids wusing Sangerd
methods.

CO09. Understand various types and uses of radiotracers to biological systems. Methods for

counting and detecting radioactive radiations using proportional, @# szintillation
counteralongwith their principle, constructiorandapplications.

MBIO -203: Practical in Biophysical and Biochemical Techniques

After successfully completing this course, students will be able to:

CO1. Perform the electrophoresis pfoteins under denaturing conditions and +dematuring
conditions by using SDEAGE and native PAGE respectively and identify the protein
bands using various dyes.

CO2. Demonstrate the principle, working and construction of various parts of masspeteir
such as ion source, mass analyzers and detectors.

CO3. Demonstrate the principle, working and construction of electron microscope such as SEM
and TEM.

CO4. Perform the ion exchange chromatography of proteins by employing cation and anion
exchangers.

CO5. Perform TLC of proteins and carbohydrates and to calculatestradii® of sample spots to
identify them.

CO6. Perform the gel filtration chromatographof proteins to separate the proteins
according to their size.

Enzymology and Enzyme Technology (MBIG204)

After the completion of this course, the student will be able to

CO1. Learn application of enzymes have assumed increasing impotiaticen medicine and in
industry and a discussion of thespacts is therefore given prinmaportance.

CO2 Learn about the characteristics of enzymes, concept of active centre, binding sites, stereo
specificity and ES complex formation, activatienergy, transition state theory. Effect of
temperature, pH and substrate concentration on reaction rate

CO3 Understand Kinetics, catalytic action and control of activity, immobilization methods and
various applications of enzymes that are importantridustrial application and methods
for isolation and characterization of enzymes are now-estiblished procedures

CO4. Understand the chemical principles of enzyme catalysis, including cofactor chemistry;

show insight in the action of enzymeshascatalysts and in factors that influence enzyme
activity;,
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CO5. Compare methods for production, purification, characterization and immobilization of
enzymes and describe the major applications of enzymes in industry, understand the
principles of enzymanmobilisation techniques and enzyme extraction procedures

CO6. Understand the mechanism of enzyme action e.g. Lysozyme, chymotrypsin, DNA
polymerase etc. and also about zymogens and enzyme activation, Isoenzymes, catalytic
antibodies, multenzyme commxes and ribozymes

Practical outcome
COL1 Determine the effect of pH, temperature ametal ions on enzyme activity

CO2 Understand theffect of substrate concentration on enzyme activity and demonstration of
the Km and ¥max of the reaction

CO3 Determine theeffect of enzyme concentration on the rate of enzyme catalyzed reaction and
inhibitors on enzyme activity.

CO4. Extract and purify the enzymes as well as immobilize them.

MBIO -205Environmental Biotechnology

After successfullycompleting the course, students will be able to:

CO1 Evaluate the potential of biodegradation of organic pollutants, taking microbial and
physical/chemical environments, as well as the chemical structure of the compound itself,
into consideration

CO2 Understand the phenomenon of phygonediation for the decontamination of soil and
water, wetlands as treatment processes, biofilms/biofilters for y@mse wastes, and
composting

CO3 Learn about the environmental quality evaluation, monitoring, and remediation of
contaminated environments

CO4. Explain the microbial processes and growth requirements underlying the activated sludge
process, nitrification, daitrification, enhanced psphorus removal, and anaerobic
digestion

COS.  Identify structure from environmental point of view of relevant organic compounds and
account for common sampling techniques for inorganic and organic compounds in soil,
water and air

CO6. Understand congis in effective study design and apply them to a monitoring question of
concern and be aware of common-bidicators and how they are used

CO7. Understand implications of production, resource management, and environmental impact
of solid waste manageme and are aware of significance of recycling, reuse, and
reclamation of solid wastes

CO08 Define xenobiotics, degradative, plasmids andreimediation and have the understanding
of microbial degradation

MBIO -205Practical outcome

COL1l Analyze thewater for portability and determination of MPN by various filter techniques
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CO2 Identify and appreciate the parameters for assessing environment such as dissolved oxygen
concentration, biological oxygen demand (BOD) and chemical oxygen demand (COD)

CO3 Determine the air pollutant using fibrous air filters and other process criteria

CO4 Learn the isolation of xenobiotic degrading bacteria and isolation for degradation of
aromatic hydro carbons

M.Sc (Biotechnology)i 3rd Semester
MBIO -301: Animal Cell Science& Technology
After successfully completing this course, students will be able to:

CO1. L earnaboutthecell cultureandtechniquesisedn laboratory.

CO2. Explain the suctureandorganizatiorof cell in vivo to the products of animakll culture
containing media formulation, tissueolation, its processing before and after culture,
culture conditions, scale up, precauti@bs,

CQO3. lllustratetechniquesike hybridomatechnologytransformation, transgenesis, asidning,
etc. So conclusively it comprises the basicprofcesses and theipplication tostart a cell
cultureandgenerate theroducts

MBIO -301: Practicals inAnimal Cell Science and Technology

After successfully completing this course, studentshe able to:
CO1. Prepare animal tissue culture medium and its sterilization using membrane filter.
CO2. Prepare the single cell suspension from spleen and thymus.

CO3. Perform the counting of animal cells grown in culture by using hemocytometer and
checking the viability of animals cells using dye exclusion and dye uptake assay.

CO4. Grow the macrophage monolayers from PEC and measure the phagocytic activity.
CO5. Perform warm and cold trypsinization of monolayers and subculturing.

CO6. Perform the cryopreservation and thawing of animal cells.

CO7. Analyze human karyotype and study genaberrations

MBIO -302 Genetic Engineering

After completion of theourse student will

COL1. Understandthe principles of gene manipulation and its associdthnologiesand
application ofthe genetic engineering.

CO2. Explaintechniques and @eriments involved to study thstructure behavior and activity
of genesand developments in gemmanipulationto revolutionize different fields of
medicine, agriculture and health
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COs.

CO4.

CO5.

COe6.

CO7.

Learn about Gene cloning vectors: Plasmids, baophages, phagemids, cosmids,
artificial chromosomes. BAC, PAC, YAC

lllustrate proedure ofcDNA synthesis, mMRNA enrichment, reverse transcription, library
construction and screening.

Describe Restriction mapping of DNA fragments and map construction. Alternative
strategies of gene cloning: Sequence dependent screening, screxgmiagsion libraries
cloning differentially expressed genes. Nucleic acid microarrays

Understand about Expression strategies for heterologous genes: Vector engineering and
codon optimization, expression in bacteria, transcriptional and tramslhtiisions
expression in yeast, expression in insects and insect cells, expression in mammalian cells,
expression in plants.

DiscussProcessing of recombinant proteins: Adding tags and signals, tagged proteins,
secretion signals, si@irected mutagenesis, synthetic genes and protein engineering

Practical Outcome

COol

CO2.
CO3.
CO4.
COs.

Preparation oBacterial culture and antibiotic selection meedi
Perform Preparation of competent cells.

Learn about Transformation by calcium chloride method.
Perform Isolatiorof plasmid DNA and Cloning in plasmid

Perform Agarose galectrophoresis, PCR., Riigestionand Southeriblot.

MBIO -303 Plant Biotechnology

At the end of the course, students will be able to:

CO1.

COo2.

COs.

Learn the concepts of cell and tissue Culture including media composition and preparation,
Initiation and maintenance of callus and suspension cultsiegle cell clones,
Organogenesis: Somatic embryogenesis, transfer and establishment of whole plants in sail,
production of virusree plants, Embryo culture and embryo rescue, techniques for
protoplast isolation, culture and fusion, selection of hybridy&rids and regeneration of
hybrid plants, anther, pollen and ovary culture for production of haploid plants,
Cryopreservation, and DNA banking for germplasm conversation.

Describe the concepts and techniques of plant transformation technology:oB&asmor
formation & hairy roots, features of Ti and Ri plasmids, mechanisms of DNA transfer, use
of Ti and Ri as vectors, binary vectors, concepts of promoters, genetic markers, reporter
genes, methods of nuclear transformation, viral vectors and dpelications, Multiple

gene transfers and vectéess or direct DNA transfer, transgene stability and gene
silencing.

Applications of plant transformation for productivity and performance: Herbicide
resistance, Insect resistance, virus resistan®ase resistance, nematode resistance,
resistance to abiotic stress, Long shelf life of fruits and flowdiee of ACC synthase,
polygalacturanase, ACC Oxidase Male sterility, bar and barnase systems, carbohydrate
composition and storage
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CO4.

CO5.

Discuss abut chloroplast Transformation: Advantages, vectors, success with tobacco and
potato, Production of plant secondary metabolites in vitro, control mechanisms &
manipulation of phenyl propanoid pathway, shikimate pathway, alkaloids, role of
bioreactor for saling up, elicitation, biotransformation, Industrial enzymes, Biodegradable
plastics, Molecular pharming in plant®roduction of therapeutic proteins, antibodies,
edible vaccines purification.

Explanation of molecular markaided breeding: RFLP aps, linkage analysis, RAPD
markers, STS, microsatellites, SCAR (Sequence Characterized Amplified Regions), SSCP
(Single Stand Conformational Polymorphism), AFLP, QTL, map based cloning, molecular
marker assisted selection in plant breeding, Green houlsér@erHome technology.

Practical outcome

CO1.

Cco2.
COs3.
CO4.

COs.

CO6.

Learn and perform the Methods of sterilization and Preparation of rvéEsigfull
strength, half strength).

Perform Callus induction & sub culturing, organogenesis.
Perform counting, staining and cytology of cultured cells
Learn Suspension cultures and their maintenance.

Perform anther culturing and micro propagation.

Perform Agro bacterium mediated transformation for hairy root culture

MBIO -304: Bioprocess Engineering and Technology

At the end of the course, students will be able to:

COol

CO2

CO3

CO4

COs.

CO6.

Describe about the bioreactor design, control panels of a bioreactor and types of
bioreactorsaand will be able to operate of bieactors

Gain comprehensive knowledge about media constituents, formulations and microbial
growth as well as measurement of cell biomass and analysis of mass balance, different
methodsof sterilization, agitation, oxygen transfer rate

Analyze and identify hiting factors in bioprocess engineering and propose solution to
address these problems

Apply different mathematical formulas for biocatalysis and for the bioreactor performance
and use those to plan and analyze bioprocesses. The student wikk abbteldo produce,
analyzeand interpret data from bioprocesses

Develop the capacity of production processes and control of aerobic and anaerobic
systems, solve calculation based on process @y as well as to recognize the
importance of flow shaef the production system.

Design a suitable downstream scheme ofgrmduct separations from harvested sample
based upon the molecular characteristics of the product applying different processes
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CO7. Learn about the fermentations and fertatprecesss like submerged, solid statmtch,
fed batch, continuous system etc and also about the hygiene and safety in fermentation
laboratory/process

Practical Outcome

COLl. Isolatindustrially important microorganisms for microbial processes.

CO2. Perform andDetermire thermal death point (TDP) and thermal death time (TDT) of
microorganism for design of a sterilizer.

CO3. a). Determine thgrowth curve of asupplied microorganism and alsietermination of
substrate degradation profile
b). Computespecific growth (m), growth yield (Yx/s) from the above.

CO4. LearnProduction anestimation of alkaline protease aaldohol.

CO5. Demonstrag fermenters and its functioning.

CO6. PerformCell disruption method and analysis

MBIO -305: Advancedn Genomics and Proteomics
At the end of the course, students will be able to:

CO1. This paper is having a great importance in order to understand the intricate nature of
gene/Genome, gene expression.

CO2. Student 6s get s an majordeemiquesasoct asnRER, proteirudrrays h e
next generation sequencing technologies and search databases etc.

CO3. Students are made familiarized with the moderthods of protein detection and
sequencing, analysis of protein by important techniquel as electrophoresis, protein
arrays and mass spectroscopy along with its role in the drug development process.

CO4. This paper helps students to work in core facilities in reseacrh laboratories as well as in
their further studies.

Practical outcome

COl. Perform Gene identification software: GLIMMER, GRAIL
CO2. Perform GEO, Stanford Microarray database

CO3. Perform SWISS 2D PAGE

CO4. Perform NCBI Genome

COS5. Perform STRING, BIND, GRID, DIP

M.Sc (Biotechnology)i 4th Semester
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MBIO -401 StemCell and Regenerative Medicine

CO1. Learnbasics of stem cell, types, antlecular markers.
CO2. Understandhe signatransduction mechanisms involved in the development of the cell.

CO3. The differentiatiorpattern of stem cell arapplication of stem cell therapy in the medicine
and tissueengineering to overcome the fatal disease in human.

MBIO - 402: Drug Designing and Drug Delivery

At the end of the course, students will be able to:

CO1. Understandfundamental and advancexinciples for optimizing drug delivery, various
aspects of drug designing including compdieted drug design, drug discovery, biology
of disease and effective strategies for drug delivery.

CO2. Explainan overview of Insilco Approaches of Drug Desiggni Complete process of Drug
designing (Selection of the target, Identificatiocharacterization, validation of the
Target/s in reference to the Gene or Proteinoof interest, designing ofigand/s,
Interaction studies of Ligand/s, dockistudies etg,

CO3. LearnProcess of handling of Drug by the botiew drug approval procesSJinical trial
planning and desigandDrug delivery systems.

CO4. Prepare students who wanto wo r k  Pharma&xél sompanies or want to opt
for further researcin this area.

MBIO - 403 Intellectual Property Rights, Biosafety & Bioethics:

After the completion of this course, the student will be able to
CO1. Explainvarious aspects of IPR, Biosafety and bioethics

CO2 Learn advances made in applicationbaftechnology for théenefit of human being. and
use of recombinant DNA technology or modern biotechnology that has generated a
number of useful applications and products in agriculture, medical application, animal
husbandry, industrial production and gonmental management.

CO3 Understand about Intellectual property legal rights resulting from intellectual activity in
the Industrial and scientific fields are very important.

CO4. Gain knowledge about IP systems that protectacerivelldefined subject matteby
giving limited entitlements to eligible right holders to exclude others from certainofises
the protected material.

COS. Learn about safety concerns and ethical issues on application of biotechnology will be
discussedunder the current issues associated with the benefits and risk concerns on
Biotechnology.

COG6. Describe regulatory authorities of India: MOEF, DBT and GEAC and International
regulatory authorities: EPA, USDA, FDA, APHIS
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CQOY. lllustrate Internationalagreements relevant to biological inventions: Paris convention,

PCT, UPOV, Budapest Treaty, EPC

Practical outcomesMBIO - 403

COol

CO2

Perform patent search: Indian Patent (IP India) and USPTO

Understand International/National case study in contegatenting in biotechnology

COa3 Patent drafting (Provisional and complete specifications)

MBIO -404 Seminar

CO1.

CO2

CO3

Provide the knowledge ddtest happening in the field of Biotechnology
Improve communicational skill

Learn to preparand presenpower point presentation foreginars covering latest topics
in Biotechnology

MBIO -405Research Project

CO1.

CO2

CO3

CO4.

COs.

COG6

Cor:

Gainsufficient experience and proficiencythe research methodology
Enablestudentdo carry out independent research.

Projectsassigne@s per i ndi wndedtheasupéregision specalized $atulty
are carried out in labs of the Department

Compilation andsubmission oflissertation
Learn to pepare fowiva-voice

Give presentation dheir scientific findings and learn how to defend them.

Practi cal skill s, handling of | ab equi pmer
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M.Sc Microbial Biotechnology

Program outcome

After successfuktompletionof M.Sc. Microbial Biotechnologystudentswill be able to

PO1.

PO2.

PO3.
POA4.

POS.

POG6.

PO7.

PO8.

PO9.

Become competentMicrobial Biotechnologists who can employ and implement their
knowledge base in premium processes and applications which will profoundly influence or
utilized the existing paradigm adgriculture, industry, healthcare and restoration of
degraded environment to provide sustainable competitive edge to present society

Attain Good experimental and quantitative skills encompassing preparation of laboratory
reagents, conducting expments, satisfactory analysis of data and interpretation of
results

Carry out research/ investigation independently in specialized area of biotechnology

Gain research experience within a specific field of biotechnology, through faculty
supevised master dissertation (projecih the final semester every student has to
undertake the project, which is essential for strengtheningahdson skill and analytical
thinking in designing, conducting and carrying oueaearckoasedask individually.

Write and present a substantial technical report/document and to plan and write the
research papers to present them through seminars.

Use knowledge from several disciplin@sultidisciplinary approach)

Recognize theeed for continuous learning and will prepare oneself to create, select, learn
and apply appropriate techniques, resources, and modern instrumentation to solve the
problems relevant to modern biology to cater the needs of biotechnology and microbial
industiies.

Analyse the texts, evaluating ideas and scientific strategies and to formulate logical and
convincing arguments

Grasp the ideas and to turn ideas into action related biochemical mechanisms and
processes related to industries, producti@alth, agriculture

PO10. Develop he ability to plan and manage projects in order to achieve objectives

Programme Specific Outcome

After successfully completing M. Sc. (Microbial Biotechnology) Programme students will

PSO1.Successfully carry out advanced tasks and projects, both independently and in

collaboration withothersacrossvarious discipline

PSO2.Develop strong competencies in biotechnology and its applicationganhaology rich

interactive environment
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PSO3.Compete for employment in biotechnologppsed research and development sectors,
industrial sectors, teaching and to offer a wide range of experience in research methods,
data analysis to meet the industrial needs

PSO4.Pursue kgher studies (M.Phil., Ph.D.)n order to attain research positions. Various
examinations such as CSIRET, ARSNET GATE, ICMR, DBT and many other open
channels for promising career in research

PSO5. Attain  position of Production Officer and Technical Assistant Biotechnology,
Pharmaceutical CompanieBjo fertilizer industry,Aquaculture industriegnvironmental
units, Crop production units,Food processing industries andational bieresource
development firms.

PSO6.Explore Entrepreneurship ventures take up projects fevant to industrial needs agell
as research and development activities.

M.Sc. 1st year (st semester) Microbial Biotechnology
MBT-101-T

Microbial Biodiversity and Physiology

After successfully completing the course, students will be able to:

COLl Understand history, relevance of microbiology Historical milestones in Microbiology and
Biotechnology

CO2 Gain knowledge of various (physical and chemical) methods of control of microorganisms
and safety measures to be followed while handling microbes

CO3 Learn about the rules governing the different taxonamy classification systems atite
salient features of the different microbial groups such as Archae, Bacteria, Algae, Fungi,
Viruses,extremophilestc.

CO4. Gain an indepth knowledge ofrimary, secondary angroup translocation transport
systems existing in bacteria, simultaneously learning membranspte proteins and

kinetics ofsolute transport

CO5.  Explainvarious Physical and Chemical growth requirements of bacteria and gepedu
with various methods of bacterial growth measurement.

CO6. Get acquainted with methods of measuring microbial growth, calculating growth kinetic
parameters with understanding of steady state and continuous growth

CO7. Describe the types of symlsie and antibiosis with examples such as micnol@obe,
microbeanimal, microbeplant interactions.

Edit with WPS Office



CO8 Understand the regulation of biochemical pathway and possible process modifications for
improved control over microorganisms for microbial prodsystthesis

CO9 Understand major fermentation, aerobic and anaerobic pathways for energy generation in
microbial cells

Practical outcome MBT-101-P

COLl Learn the use of basic instruments in Microbigio@-ight microscope, pH meter,
Autoclave, Laminaflow chamber, Centrifuge, Spectrophotometer)

CO2 Determine and Correlate viable counting and optical density of cultures

CO3 Learn purification and isolation methods for microbes and mixed culturesrégkimg
technique from environment

CO4. Gainknowledge about preparation of different media: synthetic media, complex media

CO5. Learn about sterilization processes for liquid anddsdgkms and also gain knowledge
about storage methods for microbes

MBT 102-T Immunology and Immunotechnology

At the end of the course, students will be able to:

CO1. Learn about Overview of the human immune response: adaptive and innate immunity;
immune cells and immune organs Also about B cell biology and T cell biology:

Development, basic functions of cells duringnune response, T cells subsets

CO2. Understand about Immunoglobulins: Structure and functions of Immunoglobulins,
Immunoglobulin rearrangement, molecular genetics of BCR generation also about the

Antigens, haptens and adjuvants

CO3. Learn about Major Histocompatibility Complex (MHC): Structure, function and
immunogenetics of MHC, MHEO CR interactions, cell biology of antigen processing and
presentation, Chemokine, cytokine and cell signaling: Their roles in activation and

differentiation of cells of itmune system, importance in response to pathogens

CO4. Describe about Antigeantibody reactions, interaction, cross reactions, precipitation and
agglutination able to perform Radioimmunoassay, ELISA, Western blotting, Hybridomas
and Monoclonal antibodge and also study recent advances in immunological tools for

diagnosis of diseases
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CO5. Understand about immune response to infectious diseases: Responses to different classes
of pathogens such as intracellular bacteria, viruses and extracellular aackliotar
parasites, Vaccines and their types: killed and live, sub unit, recombinant, multivalent,
DNA, edible vaccines, Cancer: immugerveillance, tumor antigens, immunological

intervention
Practical Outcome MBT 102P

CO1. Perform Total Leukocyte Count (TLC) and Differential Leukocyte count (DLC) of blood

samples
CO2. Learn to Isolate peripheral blood mononuclear cells from blood samples
CO3. Perform Determination of cell viability
CO4. Perform Immunoassays

CO5. Understand about Animal handling, Routes of immunization and Drawing blood from

animals
MBT -103T: Genetics and Recombinant DNA Technology

At the end of the course, students will be able to:
COL1. Describe basic concepts of genetics, genetic recombiratidene mapping techniques.
CO2. Definemutagens, mutations and its type. Understand DNA Repair mechanisms

CO3. Learnstrategiessene cloning, tools of recombinant DNA technology and methodology of
construction of genomic, and meganomic cDNA Combinatial library libraries.

CO4. Explain PCR Phage display technology and Yeast dwdrid system along with
applications.

Practical outcomeMBT -103-P

CO1. Perform Isolation of chromosomal DNA

CO2. Perform Isolation of plasmid

CO3. Learn preparation of competent cells

CO4. Perform transformation and Electroporation

CO5. Perform restriction digestion (complete and partial) of DNA
CO6. Perform cloning and expression of a gene in E.coli

CO7. Perform Amplification of DNA byPCR
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MBT -104; Microbial Biochemistry and Enzymology

After the completion of this course, the student will be able to

CO1.

CO2

CO3

CO4

COs.

CO6.

Cov.

Describe the concepts of pH, buffers, Hende#ldasselbalch equation, biologichliffer
systems and their importance.

Give overview of major biomolecule§ carbohydrates, lipids, proteinsmeo acids,
nucleic acids, classification, structure, function, significance and biosynthesis and the
degradation pathways of the biomolecules

Understand the laws dhermodynamicsconcepts of entropy, enthalpy and freeergy
changes and their application to biological systems and about various biochemical
reactions and metabolic pathways.

Learn how amino acids and proteins are metabolized, emphasizing the role of few
intermediates of their metabolism, monitoring the deficiency and abundance disorders of
amino acid metabolisms and the role of enzymes in the regulation of the pathways

Understand the regulation of biochemical pathway and possible pnooesgcations fo
improved control over microorganisms for microbial product synthesis.

Gain onceptual knowledge of properties, structure, function of enzymes, erkigetes
and their regulation, enzyme engineering, Application of enzymes in largeirstastral
process

Understand the chemical principles of enzyme catalysis, including cofeleémistry;
show insight in the action of enzymes as biocatalysts and in factonsftbahce enzyme
activity

Practical outcomeMBT -104P

COl

CO2

CO3

CO4

COS.

Perform theQualitative and quantitative assay of Sugars, lipids, proteingacidic acid
Determine the effect of pH, temperature and metal ions on enzyme activity
Understand the substrate specificity and efficiency of enzymatic catalysis

Perbrm different assay methods for analysis of enzyme and also the enzyme
immobilization

Perform the kinetics of enzyme catalysed reactions

Bioprocess Engineering Course outcome MBTO5T

After successfully completing the course, students wiklle to:
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Theory

COol

CO2

CO3

Describe about the bioreactor design, control panels of a bioreactor and types of
bioreactorsand will be able to operate of breactors

Gain comprehensive knowledge about media constituents, formulations and microbial
growth as well as measurement of cell biomass and analysiass balance, different
methodsof sterilization, agitation, oxygen transfer rate

Analyze and identify limiting factors in bioprocess eragring and propose solution to
address these prolohes

CO4. Apply different mathematical formulas for biocatalysis &ordthe bioreactor performance

COs5.

CO6.

and use those to plan and analyze bioprocesses. The studeidanieable to produce,
analyzeand interpret data from bioprocesses

Develop thecapacity of production processes and control of aerobic and anaerobic
systemssolve calculation based on process economy as well as to recognize the
importance of flow sheeif the production system.

Design a suitable downstream scheme offiadict sgoarations from harvested sample
based upon the molecular characteristics of the product applying different processes

CO7. Learn about the fermentations and fertative praxzeke submerged, solid statatch, fed

batch, continuous system eémd also about the hygiene and safety in fermentation
laboratory/process

Practical outcome MBT-105-P

COl

COo2

CO3

CO4

COs5.

Learn about the bioreactor design, control panels of a bioreactor and types of bioreactors
and will be able to operate of breactors

Undestand about batch fermentation and production of enzymshake flask using
different microbial cultures and analyze the product formation

Describe about fermentation and purification strategies for proteins/polysaccharides such
asUltracentrifugaion, chromatographic methods, two phase aqueous separations, solvent
i solventextraction, centrifugation, pre treatment, crystallization etc

Learn about Hygiene and safety in fermentation laboratory/processes

Gain knowledge about solid statermentation

M. Sc (61 st year) Blisemestdri al Bi otechnol ogy
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MBT -201T: Medical Microbiology
After successfully completing this course, students will be able to:

CO1. Learn abouthe basic concepts of infectious diseases: host parasite relationship; molecular
Koch postulates; modes of transmission; virulence and pathogenicity; pathogenesis of
infectious diseases; microbial mechanisms for escaping the host defenses; measures of
disease occurrence and outcgnMicrobial toxins and their cellular targetQuorum
sensing and microbial pathogenicity

CO2. Understand aboutolecular pathogenesis of infections caused by intracellular bacteria,
with an emphasis of Salmonella, Shigella, &ig monocytogenes and Rickettsia

CO3. Describe aboutimulence mechanisms of other bacterial pathogens inclustirggtococci,
Corynebacterium diphtheriae, Bordetella pertussis, Bacillus anthracis, Vibrio cholerae,
pathogenic E. coli, Clostridiunbotulinum, Clostridium tetani, Clostridium perfringens,
Helicobacter pylori, Yersinia pestis, Brucella abortus, Treponema pallidum, Borrelia
burgdorferi

CO4. Learn aboutOverview of viral pathogens, including Herpesviridae, Orthomyxoviridae,
Paramyxovirdae, Flaviviridae, Hepatitis viruses, Rabies virus, Rhinovirus, Norwalk virus,
Papilloma virus, Polio virus; Prion disease¥iruses that chaged the world: HIV and
Ebola ,Common fungal infections

CO5. Gain knowledge about ntimicrobial dugs and theircellular targets, m@timicrobial
susceptibility testing in clinical laboratoriesrechanismof drug resistance in microhes
microbial biofilms and their clinical implications

Practical outcome 201P

CO1. Perform walture identification of representativ&rampositive bacterial pathogens:
Staphylococcus, Streptococcus

CO2. Perform alture identification of representative Gramegative bacteria: E. coli,
Salmonella, Shigella,rBteus, Klebsiella, Pseudomonas.

CQO3. Perform alture identification of fungapathogens (Candida, Aspergillus)

CH4. Perform atimicrobial susceptibility testing of pathogenic bacteria 5. Collection, handling
and storage of clinical samples

MBT -202T Molecular Biology;
After successfully completing this course, students bélbble to:

CO1. Learn the chemical structure and different types of DNA. Genomic organization in
prokaryotes and eukaryotes.

CO2. Detall difference between prokaryotic and eukaryotic DNA Replication.
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COs.

CO4.

CO5.

CO6.

CO7.

Describe in detail about central dogmdife. Explain transcription process in prokaryotes
and eukaryotes. Characterize Genetic code

Understand translational process in prokaryotes.
Explain the concept of gene regulation. Define Operon model.

Gain in depth knowledge d®NA synthesis and processing, RNA editing, splicing, and
polyadenylation, structure and function of different types of RMARNA transport

Describe the process oProtein synthesjs processing translation proofeading,
translational inhibitorandPosttranslational modification of proteins.

Practical outcome202P

CO1.

CO2.

CO3.

CO 4.

COs.

CO6.

CO7.

Perform spectrophotometric analysis of DNA

Perform Isolation of RNA

Learn characterization of different types of RNA molecules

Learn construction of cDNA

Perform separation of Escherichia coli soluble proteins ordematuring gels.
Perform separation of Escherichia coli total proteins on denaturing gels.

Learn Cell Proliferation/Cytotoxicity assays

MBT -203-T: Industrial Microbiology 11 (Health, Food, Enzymes)

After successfully completing this course, students will be able to:

CO1.

CO2.

COs.

CO4.

COs.

Define Primary and Secondary metabolites. Understand techniques involved in screening
of industrially important metabolites from microbes and tkg#ain improvement.

Discuss biosynthesis and fermentation processes involved in production of antibiotics,

alkaloids and therapeutic proteins. Discuss Beer, Wine, Whisky, and Vinegar, Vitamins,

Bio flavours and traditional fermented foods production

Describe diverse range of microbial enzymes and their application in detergent, processing
of starch and related carbohydrates, fruit juice production, textile and leather manufacture
etc.

Understand the role of microbial enzymes in orgagitthesis and diagnostics.

Explain the concept of immobilization of enzymes and cells and their applications.
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Course: MBT-203-P: Practical of Industrial Microbiology il (Health, Food, Enzymes)
After successfully completing this course, studentshe able to:

CO1. Perform primary and secondary screening and isolation of microbes for production of
industrially important enzymes.

CO2. Optimize media composition, incubation temp and time, aeration etc. for optimal
production of enzymes.

COa3.Perform fermentation of wine.

CO4. Purify antimicrobial metabolites from a microbe.

CO5. Perform enzyme immobilization by using various matrices.

CO6. Design of fermentation process for production fuels for example bioethanetbabéea
chemicals andoodstuffs.

MBT -204: Bioinformatics and Biostatistics

After successfully completing this course, students will be able to:

CO 1 Attain basic understanding of computesad overview of programming languages in
reference to biological Sciences.

CO 2 Understandiological data, Biological Database3equence retrieval tools and methods to
characterize and manage the differigppies ofbiologicaldata.

CO 3. Learnthe basic concepts of Alignments (Local/GlobdPairwise/MSA), along with the
majorsof war e/ s associated with MSA®&6s.

CO4. Describe Database Scanning and Sequence  similarity searches  using
Tools/Databases/Algorithms.

CO 5. Discuss hsics of various major gene prediction methods.
Practical Outcome MBT 204P

CO1. Perform sequence (DNA &rotein) alignments

CO2. Learn Genome sequence studies

COa3. Design ideal primers for amplification of genetic material

Edit with WPS Office



CO4.

CO5.

Learn Deciphering ® structure of proteins

Design inhibitors of enzymes

MBT -205T Intellectual Property Rights (IPR) Bioethics & Entrepreneurship Course

outcome

After successfully completing the course, students will be able to:

CO1.

Understand the rationale for and against IPR and especially patents and Understand why
India has adopted an IPR Policy and be familiar with broad outline of patent regulations

CO2. Explain different types of intellectual property rights in general and protection of products

COs.

CO4.

CO5.

derived from biotechnology research and issues related to applicatdnobtaining
patents;

Gain knowledge of bisafety and risk assessment of products derived from recombinant
DNA research and environmental release of genetically modified organisms, national and
international regulations

Discussethical aspcts related to biological, biomedical, health care and biotechnology
research.

Learn basic knowledge on intellectual property rights and their implications in biological
research and product development;

CO6. Gain entrepreneurial skills and understand the various operations involved in venture

CO7.

CO8.

COo9.

creation,

Identify scope for entrepreneurship in biosciences and utilize the schemes promoted
through knowledge centers and various agencies.

Gain knowlede pertaining to management should also help them to build up a strong
network within the industry.

Gain knowledge about IT Act, 2000 : Aims and Objectives; Overview of the Act;
Jurisdiction; Role of Certifying Authority; Regulators under IT Act;b€y Crimeoffences
and Contraventions; Grey Areas on IT Act.

Practical outcome MBT-205-P

CO1.

CO2.

COa3.

Search about Indian and international patent databases such as Indian patent office,
USPTO, EPO etc

Learn about drafting and filing Indian and interoatl patent applications

Formulate welstructured research questions, recognize appropriate research methods, and
assess research reports

M.Sc Microbial Biotechnology (2™ year ) Semester3
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MBT 301T Advances in Microbial Biotechnology(Genomics,Proteomics & Metabolomics)

After completion of the coursewslents become able to

CO1 Understand the intricate nature of gene/Genome, gene expression.

CO2 Describe about the major techniques.

CO3. Explain modern nethods of protein detection argkquencing, analysis of protein by
important techniquesush as electrophoresis, protein arrays and respsstroscopy along

with its role in the drug development process.

CO4. Gain knowledgeabout Genome sequencing of different microbes and their inmupearta
Techniques for genome research (chromosome walking, RFLP etc.)

CO5. Understandabout Microbial pathogenesis at the proteome level , proteome research for
novel drug targets, structural proteomics and computational analysis, proteomics of
Archaea high throughput proteomic screening for novel enzymes

Practical outcome MBT-304 P

CO1. Perform RAPD/RFLP/16S rRNAequencing of bacterial isolates (e.g., Escherichia coli
isolates) and phylogenetic tree construction

CO 2. Perform isolation of metagemic DNA from soil or water source
CO3. Learn demonstration of-P gel electrophoresis

CO4. Learn demonstration of MALDI ToF

CO5. Learn demonstration of DNA/Protein Microarray system

CO6. Perform practicals on Microbig&enomics/Proteomics/Metabolomics using computational
tools

CO7. Learn comparison of genomes. Genome projects and sequence archive databases.

MBT -302T Industrial Microbiology -II

At the end of the course, students will be able to:

CO1. Understandhe benefits of microbes or their products in cleaning the environment such as
use of microbes in wastewater treatment, bioremediation and biomining, production and

application of biodegradable plastics, bioinsecticides and biofertilizers.

CO2. Di scuss | arge scale production of useful
Spirulina and mushroom.

CO3. Describe probiotics, prebioticssymbiotic and their properties, function and role in
human health.
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CO4. Explainthe role of microbes in biofuel production esjp#lg Ethanol, Butanol, Methane
and Hydrogenorganic acids such as Amino acids, Citric acid, Acetic acid, Lactic acid and
production of Exopolysaccharides.

CO5. Have an understanding of protocols suah good lab practices guidelines, good
manufacturing processes guidelines, guidelines for the use of recombinant microbes,
equipment, analytical method and process validation

Practical outcomeMBT -302P

CO1. Perform estimation of BOD levels of a water sample

CO2. Perform isolation of Fsolubilizers from the soil

CO3. Perform estimation ofBolubilizing activity of RPsolubilizer

CO4. Learn Isolation of Lactobacilli from milk/ curd

CO5. Learn production of bacteriocin by probiotics

CO6. Understand the effect of temperature on the preparation of curd from milk

CO7. Understand the effect of type of milk on the preparation of curd from milk

MBT -303T: Bioinstruments and their Applications
After successfully completing this ose, students will be able to:

CO1. Learn the principle, instrumentation, applications, merits and demeritvanbus
bioinstruments and bioanalytical toalsed in the field of microbiddiotechnology foithe
isolation andourification of microbial celbiomolecules.

CO2. Explain the principle, ray diagram and applications of light microscopy, phase contrast
microscopes, AFM, STM etc. Differentiate betwn bright field and dark field
microscopes, betwedight microscope and electramicroscopes and between SEM and
TEM.

CO3. Understand the basic principle, instruments, block diagram and applications of
spectroscopic techniques. Define Beer Lambert lawjatiens from Beer Lambertw.
Different parts ofmonochromator such as prisms ardtings and detectors suchR€T
etc. used for UV/Vis, IR and Raman spectroscopic techniques. Various vibratiodak
and significance of fingerprint region of IR spectiStokes shift and anstokesshift of
Raman spetra. Differentiate between IR drRaman spectroscopy and CD ANIRD.
Principle behind NMR and ESR, hyperfineligmg etc. and elucidation o$tructure of
biomolecules using them.

CO4. Explain the theory of centrifugation, mathematical expresdmr sdimentation rate,
sedimentation coefficient, relation RPM and RCF. Tyaed uses of centrifuges such as
bench top, refrigerated high speed centrifuges etc. Glzedsdh and uses of rotors into
vertical, fixed angle and swimming bucket rotors. Types applications of preparative
centrifugation such as differential, rate zonal andylnt density centrifugation arigpes
of analytical centrifugation such as sedimépiavelocity and sedimentaticequilibrium.
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COs.

CO6.

CO4.

CO5.

CO6.

Develop a concept about the piiple behind electrophoresis along with factors affecting

it. Electrophoresis of nucleic acids such as principle, mgriand applications of agarose

gel electrophoresis, PFGE etc. Electrophoresis of proteins such as principle, working and
applications of 8S-PAGE, significance of stacking gel and separating gel, isoelectric
focusing along with the role of ampholytes, 2D PAGE Bale of various components of
loading buffer and how to detect nucleic acids and protein bands on the gel.

Define the bas terms used in chromatography suchnasbile phase, stationary phase,
elution, etc. Principle, applications, instrumentatioith major emphasis on types of
detectors and columns used for gas chromatography. Define R f factor, types and
applications of pger chromatography suchas ascending, descending paper
chromatography etc. Principle, equipment and applications of TLC along with types of
stationary phase, backing plate and solvents used. Describe the Principle, instrumentation
such as types of pumpslamns, detectors etc. used #dPLC along with advantages of
HPLC over conventional chromatographic techniquegpl&n the principle, apparatasd
applications of FPLC.

Develop a concept about physical basis efa} crystallography along with rtteods of

crystal formation and mounting of crystals. Defineat hemati cal |l y t he
several methods of -Xay diffraction such as rotating stal method, powder method etc.
Principle, instrumentation and applications of electron and neutron didfinac

Explain various types and uses of radiotracefsidtogical systems. Methods fepunting
and detecting radioactive radiations usingpamional, GM and scintillation counter
along with their principle, construction and apgplions. Graplual relation between
applied voltage and count rate, quenchings® and scintillation counterdMechanism,
principle and applications of autoradiogrand types of isotopes used for

Describe the various steps followed for protein purificatimmkstation, quality contrdior

protein sample preparation for MS, collaboratibetween MS and chromatographic
techniques such as GCMS and LCMS along with the applications and types of columns
and ionization modes used specifically for these. Desehbeprinciple, instrumentation

and applications of MS, ionization modes such &, EEl, etc., and types of mass
analyzers such as Quadrupole, etc., and detectors. Pejnoigtrument and application$

MALDI -TOF.

Course: MBT-303-P: Practical in Bioinstruments and their Applications

After successfully completing this course, students will be able to:

CO1.

CO2.

COs.

CO4.

COs.

Operate electron microscopes to visualize microscopic sample and to obtain highly
resolved and magnified images by using SEM and TEM, learn theéaugaparts and their
working.

Run TLC of a given sample and to calculate the R f value of sample spots to identify them.

Operate microfuge, high speed centrifuge and ultracentrifuge to separate the sample
components aceding to their size, shape and density.

Operate GC and learn the working of its various parts such as sample injectors, columns,
oven, detectors, etc. to separate the mixture of protein sample.

Operate HPLC and learn the working of its vagoparts such as sample injectors,
columns, types of pumps, detectors, etc. to separate the mixture of protein sample.
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CO6.

CO7.

COs.

Operate MS, learn the working of its various parts such as ion source, mass analyzers and
detectors for separation of proteins aduog to their mass/ charge ratio and to plot the
mass spectrum.

Operate LCMS, learn to interface HPLC with MS.

Operate NMR, learn the working of its various parts and obtain the NMR spectra.

MBT -304T Microbial Identification, Diagnostics and Nanabiotechnology:

After the completion of this course, the student will be able to

CO1.

CO2.

COs.

CO4.

COs5.

Gainknowledge of diagnosis and treatment of disease at molecular level. Understand the
entire repertoire of DM, RNA and protein is essential for understanding all the
phenotypes or traits (such as susceptibility to disease, response to a drug) of an organism.

Learn various methods used in microbial identification, various diagnostic procedures
followed andapplications of nanotechnology in biotechnology

Explain basic concepts of medical microbiology, identification anctlinecal concepts of
microbiology and relate it to diagnostic procedures used in laboratories.

Gan knowledge about basiconcepts of nanobiotechnology and the aspects of
nanomaterial synthesis.

Understand the techniqgues of DNA based diagnosis and treatment, techniques of
immunological diagnosis and treatment, In situ nucleic acid hybridization and
amplification, Kits used in modern disease diagnosis laboratory, use of different
techniques for analyzing nanoparticles and studying their properties.

Practical outcome MBT 304P

Col

CO2

CO3

CO4

COs.

Understanatase studies in infectious disease diagnostics: cliti@gaé discussions
Prepare and perfornhmomogenic media for microbial identification

Learn about necrobial identification using VITEK, BACTECBIOLOGS and FAME
Do microbial identification and typing by molecular methods

Practiceon biosensorandperform mcrobial synthesis of nanoparticles

MBT -305-T: Tutorials

After successfully completing this course, students will be able to:

CO1.

Learn the new and advanced techniques and recent concepts emerging in microbial
biotechnology such as basics QPCR; myths about diseases such as TB, rabies etc.;
concept of giant viruses; biosafety, biosecurity, BMWM and DURC, salient features of
PVC superphylum, diversity of AMPs; role of integrons in MDR, nbizobium PGPRs
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CO2.

COs.

CO4.

COs.

CO6.

CO7.

COs.

CO9.

to improve crop productivity, appltions of radiations in diagnostics, principles of
fluorescence and applications of raqueous enzymology.

Explain the principle and procedure behind QPCR, how ®RR works, two step and

one step QRIPCR, instrumentation, types, detection chengststandardization of QRT

PCR, types of real time quantitation such as absolute and relative quantitation,
Quantitative and melting curve analysis, normalization such as normalization with
genomic DNA, total RNA, applications etc.

Understandhe good and bad sides of QPCR such as edge over conveni@iland
limitations of QPCR, problems of QPCR

Describe the myths and misconceptions associated with various diseases.

Develop a concept about the characteristics of giant virusevieoghages, explain the
morphological features, replication cycle, and gene content of Mimivruse, Pandoravirus,
Pithovirus and Mollivirus, current views and debates on evolution of giant viruses such as
virion is not a virus etc., reductive evolution, evddnary origins etc.

Define and differentiate biosafety and biosecurity, conventions on biosafety and
biosecurity, biosafety and biosecurity activities outside the convention such as ABSA, A
PBA, WHO, OECD etc., risk management standards for betsaind biosecurity such as

risk assessment, treatment, monitoring and communication, main elements of biosafety
etc.

Explain the classification of biohazards as chemical, biological and physical hazards,
classification of pathogenic microbes on theesis of capability and severity of infections
caused by the, route of entry etc. into risk group I, II, lll, IV and V along with their
examples, types of containment

Understand the concept of dual use research of concern (DURC), roadmap tgiagdres
DURC, basic biosafety, biosecurity and limitations of DURGlicies, DURC review
process, international oversight of DURC, principlesdidsemination of life science
research of concern, contribution of DURC to biosafetyl@odecurity, managing DUR
solutions to challenges of DURC, role of NSABB boam biosecurity, criteria for
identifying DURC, role of IRE etc.

Develop the concept of biomedical waste management (BMWM), process flow of
BMWM, categories of biomedical waste and segregationlnternationalconventions on
BMWM, BMWM outside India and in India, salient features and challenges in
implementation oBiomedical waste rule 2016 and its amendments

CO10. Explain the exceptions to classical bacterial classifications sueW@superphylum as

exceptions to the bacteria, Planctomycetes, Verrucomicrobia, Chlamydiae, and several
others consisting of yet to be cultured members, historical controversies in PVC research,
diversity of PVC

CO11. Explain the diversity of antimicr@bi peptides (AMPSs)¢lassification of AMPs based

onthe structure such as amphipathic and hydrophobic diphees, betsheet peptides
and small proteins, genes coding thetimeir posttranscriptional modification, action
mechanism and resistance mechamis
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CO12. Understand the role of integrons in microbial drug resistance, adaptive functions
propagated by integrons by conferring the antibiotic resistance traits, integrons as natural
cloning and expression vectors, integrons as mobile gene cassettemtegbn
mobilization.

CO13. Explain the norhizobium PGPRs such as PGPR gerferae.g. Pseudomonas, Serratia,
Azotobacter, Azospirillum etc., role of PGPRdlifferent fields

CO14. Explain the role of various radiations in diagnostics, use of mgnradiations such as-X
ray, CT scans and neanizing radiations in MRI and ultrasound scans and uggofma
rays along with their risks.

CO15. Define and explain the principle behind phosphorescence, fluorescerloenarascence,
define the terms siicas Radioluminescence, chemiluminescepbetoluminescence etc.,
guantum efficiency, florescence lifetime, triplet state, singittte and stokes shift,
understand the Jablonski diagram. Fluorescence quenching and photobleaching,
differentiate betweefluorescence and phosphorescence.

CO16. Describe the instrumentation of fluorescence spectroscopy such as types of light sources
and itsapplicationssuch as the use of fluorescent probes, structure elucidatimoteins,
studying drugprotein bindingfluorescent detectors in HPLC, FRET, FRAP etc.

CO17. Understand the concept and applications ofagueas enzymology, the alternatinthe
properties of enzymes Main strategies to improve enzyme activity/stabilitp alter
substrate specificity in meaqueous media by surface modification wahmphiphiles,
freeze drying from salt containing solutions etc. Applications such aprtdeiction of

naturally solvenistable proteases, lipases, cholesterol oxidase ottestrially important
enzymes, produion of pharmaceuticals etc.

M.Sc Microbial Biotechnology (2™ year) Semester4

MBT -401T: Seminar and Journal Club
At the end of the course, students will be able to:
CO1 Gain knowledgeabout the type of research going on in various countries.

CO2: Give the power point presentation on current topics in the fieldMifobiology and
Biotechnology

COa3: Give presentation of research papers and learns how to defend a talk.

MBT -402T: Dissertation and Viva

At the end of the course, students will be able to:

CO1: Learn to do literature survey

CO2: Practical skills, handling of |l ab equi pn
CO3 Carry out independent research work

CO4 Compile and interpret scientific data
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CO5: Write dissertation

COG6: Give presentation of their scientific findings and learn how to defend them.
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DEPARTMENT OF BOTANY

Programme outcome-
After completing B.Sc. students will be able to

PO1- Demonstrate and apply fundamental knowledge of basic principles of different fields of
Biology.

PO2 Apply knowledge for conservation of endemic and endangered plant species.

PO3 Apply knowledge of medicinal and economic importance of plants andaitealuctsn
dayto day life.

PO4 Communicate scientific information in a clear and concise manner both orally and in
writing.

PO 5- Explain biodiversity, climate change and plant pathology with more clarity.

POG6- Apply ecology, genetics and plantdading techniques in plant sciences.

PO7- Apply the knowledge to develop sustainable and ecofriendly technology.

PO8- Students will have developed their critical reasoning, judgement and commungalign

PO9 Enhance scientific temper among thedents so that to develop a research oriented culture
and implementation of policies to tackle the burning issues at global and local level.

Programme specific outcome

PSO1- Understand the diversity of plants and their structural organizatioGlkenospermand
Angiosperms.

PSO2 Understand plant structures in the context of physiology and biochemical functions of
plants.

PSO3 Well versed with various mechanisms and techniques of vegetative propagainain
micro propagation.

PSO4- Learn aboutconomic botany and cultivation practices, can use their knowledge to
increase crop yield and minimize waste in agriculture business.

PSO5- Able to promote values and attitudes towards soatdé environment with minimddarm
to ecosystem.

Course Outmme-

1*year B.Sc. Botany

Course |1 Foundations of Botany

After successfully completing thae of the basic scienceurses

COL -Students will be able to comprehend theebsity of plants sarting from Bacteria, Cyanobacteria,
Algae, FungiBryophytes and Pteridophytes

Edit with WPS Office



CO2 Students will understand the evolution and phylogenetic relations of various taxonomic groups

CO3 Students of Botany will know about the economic importance of Bacteria, Algae, Fungi and Lichens.
CO4 Students learn almovarious Plant diseases caused by Bacteria and Fungi

Course Il T Cell Biology and Genetics

After successfully completing this course, students will be alile to

CO1i Students would understastructure and functions of cell organelles presenplants.

CO2i Students will understargasic principles of Heredity and variations and various phenomenon
associated with Genetics, mutations and plant breeding.

COg3i Students will also become familiaith basic processes of molecular biology like Déf#ication,
Transcription, Translation and DNA repair systems.

Practical | and I T
Students will be able fio

CO17 Recognize various Genera of Algae Fungi Bryophytes and Pteridophytes and demonstrate the life
cycles

CO2i Identify various diseasesused by Bacteria and Fungi

CO3i Comprehend basics of Plant breeding principles based on Hereditary, Variations and Mutations
2" year B.Sc. Botany

Course Il T Diversity of Seed Plants and their Structure, Development and Reproductio
After suc@ssfully completing this course, students will be ablie to

CO1- discuss about the characteristics and economic importance of Gymnosperms.
CO2i differentiate between Gymnosperm and Angiosperms.

CO3i explain Paleobotany, fossil types, their formatom importance in organic evolution.
CO41 describe many genera of Gymnosperms like Pinus, Cycas and Ephedra.

COS5i identify and analyze diversity in plant forms

COG6i recognize the importance of root, stem and leaf by studying their various types,
structure and function.

CO71 outline structure and importance of flower and its role in reproduction.

CO8i describe Double Fertilization and its significance.

Course IV Diversity of Seed Plants and their Structure, Development and Reproduction
Il

After successfully completing this course, students will be aldle to

Edit with WPS Office



CO1i

CO2i

COa3i

CO41
COS5i
CO6iT
COT7i

CO8i

explain plant nomenclature, International Code of Botanical Nomenclature, taxonomic
Ranks, type concept and aims and objectives of plant taxonomy.

explain different sgtems of classification and themportance in organization of
Botanical Gardens and Botanical Herbaria.

outline floral characteristics, general account and diagnostic features of many fkalies
Liliaceae, Ranunculaceae, Gramineae and Brassaeac

discuss tissue systems like meristematic, permanent and special tissues.
describe internal structure of dicot stem and root, and monocot stem and root.
recognize anomalous structures in various angiospermic stems.

demonstrate various methods of vegetative propagation, basic techniques and
importance and their application in horticulture.

explain various types of pollination, advantages and disadvantages, contrivarsst for
and cross pollination. Also abte explain seedseed dormancy and its roleptant
propagation.

Practical lll and IV 71

Students will be able fo

CO1i
CO2i
COa3i
CO41i

demonstrate and analyze external and internal structure of Gymnosperms
demonstrate various techniques for preparaticstadhed slide of root, stem and leaf.
identify different modifications of root, stem and leaf.

recognize and identify different flowers from their diagnostic floral characteristics.

3 year B.Sc. Botany

Course Vi Plant Physiologyl & Plant Ecology

After successfully completing this course, students will be alile to

CO1I-

COoz2i

CO3i

CO4i

COS5i

Co6i

CO7i

Understand the importance of water in botanical life along with its physiological processes in the
plants. Students will also learn mechanisms and theories of water & gas exchanges in plants

Explain importance of minerals and the process of thgke & usage. Also learning various
deficiency symptoms of minerals and their manifestation in plants.

Learn about nitrogen fixation and role of nitrate reductase and ammonia assimilation as well as
functions of lipids and fatty acids in plants

Learn classification, role & structure of proteins & enzyme. Also understand mechamirayofe
action

Define ecology and learn about various biotic & abiotic factors affecting growth & distribution of
plants

Understand various struge of ecosystems, concept of energy flow & biogeochemical cycles of
carbon, nitrogen & water

Learn qualitative & quantitative characteristics of a community. Differentiate between hydrosere &
xerosere
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Cos8i

Learn about air, water & soil pollutioasd awareness about conservations and management of
natural resources

Course VI T Plant Physiologyi Il & Economic Botany

After successfully completing this course, students will be alile to

CO1i

COo2i

COa3i

CO4i

COS5i

CO6i

CO7i

COos8i

In depth study of photosynthesis from various concaptiscycles that are performed during
photosynthesis

Learn about aerobic & anaerobic respirations and all its associated cycles in plants

Understand phases, kinetics and concepts of growth & development in plants. Learn role of plant
hormone & their history

Learn basic aspects of plant tissues culture & its applications and somatic hybridization

Become aware of area of cultivation, soil requirements, cultivation practices of wheat, rice, maize,
cotton & potato

Learn areaf cultivation, soil requirements, cultivation practices of mango, grapes, lemon,
sugarcane, groundnut & mustard

Elementary knowledge of basic botanical information regarding moong, gram, timbers, fibers and
spices & condiments along with theiroemmic importance

Gain knowledge of basic botanical information regarding pupl plants, medicinal plants & beverages
along with becoming aware about forest conservation and wood seasoning & its preservation

Practical V and VI i

Students will be db toi

CO1.

Cco2.

COs.

COA4.

Demonstrat@smotic pressure of cell sginbibitions pressureosmosis, lasmolysis &
deplasmolysismechanical & electrical adsorptiptianspiration pullgpening & closing of
stomata& ascent of sap

Identify ecologicahdaptations in external & internal chatersof hydrophytes & xerophytesnd
determingpH & water holding capacity of soil

Demonstrate l[dorophyll, light, and CO2s essential of photosynthesigrabic & anaerobic
respiration presenc®f amylase & catalase in plant tissyhototropism & geotropisrand
presence of starch, proteins, amino acid & reducing sugars in plants

Studymorphology of some economically important cereals, fibres, fruits, sugar &yodlding
plants
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Chemistry
BIOT -Sem!-IV-T

CO1. Understand the basics of chemistry including chemical bonding, periodic properties,
and organichemistry.
Enhance the understanding of various biological processes which involve chemical reactions.

PG Department of Chemistry Sri Guru Gobind Singh College, Sector 26, Chandigarh
Program Outcome/ProgramSpecificOutcome/CourseOutcome:

The PG Department of Chemistry, Sri Guru Gobind Singh College was established with the
inception of college in 1966. In the quest of d@aic excellence, the Department is dedicated in
providing the best quality and #ip-date education for students. The Department offers degree
programmes at undergraduate and postgraduate level. The department hasu8-fiezliged
laboratories equippedvith stateof-art instruments such as UWWis Spectrophotometer,
conductivity meter, muffle furnace, fuming cupboard, polarimeter etc. required to carry out
modern day chemistry. The main objective of the department is to provide a strong foundation in
fundamentals of chemistry through course offered by the Panjab University & a comprehensive
practical exposure to the various instrumental techniques to the students required for their
undergraduate and post graduate programmes. The department encompassedimigetent

and well qualified teaching faculty who have the urge to make the students to fly with colours.
Besides teaching, faculty has active, DST and UGC funded research projects that stretch this
traditional structure to cover an exciting array oferdisciplinary research. Various faculty
members have made significant contributions and have published many research papers in
reputed peer reviewed Journals. At the chemistry department we wish to provide our students
the best possible learning enviroant to help them identify their career objectives, to express,
organize, and implement their ideas individually as well as collectively.

The Department has formulated three broad educational goals for the
undergraduate degree programs

Chemistry knowledge:To providestudentaith thebasicfoundationin Chemistry andllied
subjectsthe interplay of theoryand experimentandto motivatescientific enthusiasnand
curiosityandthejoy of learning.

Problem solving skills: To provide students witthe tools needed to analyse problems with
the skills required to succeed in graduate school, the chemical industry or professional
school.

Employment and technical skills: To provide the studentswith technical skills necessary

for successfutareersn chemistryandrelatedor alternativecareergor which a chemistry foundation

can be very useful. These include to a breadth of experimental techniques using modern
instrumentation and communication skills (oral andten).

Program Outcomes
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Knowledge outcome:

After completing B.Sc. Chemistry Programme students will be able to:

PO1: Transfer and apply the acquired fundamental knowledge of chemistry, including basic
concepts and principles of 1) organic chemistry, Inorganic chemistry, Phgsid@inalytical
Chemistry;(2) analytictechniquesand experimentalmethods for chemistry to study different
branches athemistry;

PO2: Demonstrateheability to explaintheimportanceof the PeriodicTableof the Elements
and represent key aspects of it ansl role in organizing chemical information. Skills
Outcomes Professional Skills After completing B.Sc. Physics Prograstudentswill be
ableto:

PO3: apply and demonstrat&knowledgeof essentialfacts, conceptslaws, principles and
theories related whemistry;

PO4: demonstrateghe learnedlaboratoryskills, enablingthem to perform qualitative and
guantitativeanalysiof givensamplesndableto makeconclusionnit;

POS5: set procedure and synthesize simple compounds of commercial importance;

PO7:engage in oral and written scientific communication, and will prove that they can think
critically and work independently.

PO8: Communicate effectively using graphical techniques, reports and presentatiomsa
scientific environment.

PO9:torecognizeroblemsn chemicakcienceandmakestrategiesosolveit. PO8: Respond
effectivelyto unfamiliarproblemsn scientificcontexts

PO10:Planexecutefdesigrexperimentmakedocumentatioofit, interpredataat entrylevel
of chemicalindustryandreporttheresults;

PO11: Integrate and apply these skills to study different branches of chemistry. Generic
Competencies

PO12: The student will acquire knowledge effectively by s&lidy and work independently,
present information in a cleaconcise and logical manner and apply appropriate analytical and
approximation methods.

PO13: The student will learn professionalism, including the ability to work in groups
and in society, and apply basic ethical principles.

Program Specific Outcomes

After completing B. Sc. Chemistry, students will be able to
PSOL1:Understand the nature and basic concepts of Physical, Organic and Inorganic chemistry;

PS0O2:AnalyzeOrganicandinorganiccompoundsgjualitativelyandquantitatively;
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PSO3: Understand thapplications of physical, organic, inorganic and analytical chemistry in
pharmaceutical, agriculture and chemiedustries;

PSO4: Able to perform experimental procedures as per laboratory manual in the area of
physical, Inorganic and organic chemistry;

PSO5:interpretatiorandsynthesi®f chemicalinformationanddataobtainedrom chemical
and instrumentanalysis

Course Outcome Under-graduate Program:

Semesterl

Paper A-Inorganic Chemistry:

At the end of course students will be able to

COL1l.

l

Understanthebehaviouandinteractiondbetweemattemndenergyatboth the atomic

and moleculalevel.

To learn the trends in periodic properties and applications in predatichgxplaining
thechemicabehaviouiof s-blockelementandnoblegasses.

To understand that the material world around can be understood from the perspective of the
periodicproperties.

Paper B-Organic Chemistry:

Bytheendofthis coursestudentswill ableto CO1.

)l
)l

Understand the basic concepts and mechanism in oijenustry.

Get an introductory lesson for the various kinetic and thermodynamic factors which
control the organiceactions.

Know the stereochemistry and various possible conformations of organic compounds
andtheireffectonthechemicalreactions.
UnderstandheroleofvariougeactiorintermediateBke carbaniongarbocation, carbenes,
radicalsetc.in organicreactions.

Get familiar with alkanes araycloalkanes.

Write the structures of constitutional isomers of alkanes and understaptybieal
andchemicalpropertieof alkanes.

Paper C- Physical Chemistry:

At theendof coursestudentwill ableto

CO1.

1 Comprehend the knowledge regarding mathematical concepts like mean, median,

differentiationandintegrationandevaluatiorof analyticaldata.
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1 Developacomprehensivknowledgeof kinetictheoryof gases.
1 Learn the various theories of chemical kinetics, its scope, rate and order of reaxtion
kineticsof chemicalreactions.

1 Gain knowledge about catalysis and genetedracteristics of catalytic reaction.

Laboratory Practical:

1 At the end of this coursestudentswill be ableto do the systematically qualitative
analysis of analysis mixtures containing two acid and two basic radicals with interfering
radical.

1 Thestudentswill getskill in thequantitativeanalysisby doingtitrationsin the different
branches of volumetric analysis

Semestetl|
Paper A-lnorganic Chemistry:
At the end of course students will be able to

COL1l.

1 Predict atomic structure, chemichbnding and molecular geometry based on accepted
models.

1 Get an idea of comparativestudy of p-Block elements,their basic properties and
compoundg$ormed.

1 Get familiar with the various reactions and formation of different compoundshmnchk
elements.

Paper B-Organic Chemistry:

At the end of course students will be able to

CO1.

1 Understand the basic concepts and mechanism in oj@nustry.

1 Getathoroughknowledgeaboutthe chemistryof someselectedunctional groups with
a view to develop propeaptitude towards the study of organic compounds and their
reactions.

1 Understand and study organic reactiechanisms.

Understand the conceptaromaticity.

1 Get an introduction to arenes and general pattern of aromatic electrophilic substitution
reactiongn themandtheirmechanism.

=

Paper G Physical Chemistry:

At the end of course student will able to

CO1.
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1 Getaninsightofthethermalchemistry.

91 Describe the laws of thermodynamics and get the ability to understand the
thermodynamic terms amdocesses.

1 Calculate the various thermodynamic functions under different conditionstfrem
thermochemicaldataavailable.

1 Learnvariouscolloidal statesof the matter.

1 Describetheconcepif colloidal material,classificationsynthesisandtheir stability for
manypracticalusesaandinformationoncolligativeproperties

Laboratory Practical:

COL1. Thestudentswill developbasicskillsin thetechnique®f crystallisatiorand melting
pointdetermination.

CO2. Determinghephysicalpropertiesike surfacdensionyiscosityandrefractive index of
liquids.

Semesterlll

Paper A-lnorganic Chemistry:

At the end of course student will able to
CO1.

1 Gettheknowledgeregardingundamentalef coordinationchemistry

1 Get an i dea of coordination chemi stry
coordination theory help the students to step into the vast realm of complex
compounds.

1 Learn about the behaviour of transition and inner transtaments.

91 Build a strong found#on of d-block elements and better understanding of their reactivity
and compounds formed bdyem.

Paper B-Organic Chemistry:
At the end of course student will able to

CO1.

T
T
T

Understand the basic concepts and mechanism in omjanastry.
Learnthephysicalandchemicalpropertiesof commonfunctionalgroups.

Get an insight to the kinetic aspects of chemical reactions, nomenclature and
classificationof organiccompound@ndnamedorganicreactions.

Know abouttheorganiccompound®f nitrogen,structureandnomenclaturef amines,
their physicalpropertiesandstereochemistry.

Learnthe methodto separate mixture of primary,secondargndtertiaryamines.
Understandhestructurafeaturesffectingbasicityof amines.
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Paper C PhysicalChemistry:

At the end of course student will able to

CO1.

1
T

Understandhegenerakharacteristicef differentstatesof matter.

Describe the difference between intermolecular forces in gases and liquids, difference
between liquid crystal, solid ahiduid.

Getaninsightof variouslawsof thermodynamics.

Learn the concept of entropy, Gibbs and Helmholtz functions and their advantage over
entropy.

Laboratory Practical:

CO1. The students will get training in the quantitative analysis of metalaowisanions

using gravimetrienethod.

CO2. Thestudentsill getskill inthequantitativeanalysisby doingtitrationsin the different

branches of volumetranalysis.

CO3. Determingheheatof neutralisatiomndsolubility.

SemesterlV

Paper A-Inorganic Chemistry:

At the end of course student will able to

CO1.

1 Learn about the behaviour abfock elements, understand the lanthanide contraction and
compare d andblockelements.

1 Getan idea of acids and bases help students identify vaooysounds in terrof acids
andbasesndalsoto compareheirrelativestrength.

1 Get familiar with the basic knowledge of the naqueous solutions and applicatiafs
non-agqueousolventan chemistry.

1 Learningofredoxpotentialandredoxequilibriahelpsthestudentdo explain the
reactiongn termof oxidationandreduction.

1 To know about various EMF diagrams act as important tool to explain various chemical

phenomenon.

Paper B-Organic Chemistry:

At theendof coursestudentwill ableto

CO1.

T

Understand the basic concepts and mechanism in organic chemistrythegdrysical
andchemicapropertieofcommorfunctionalgroups.
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1 Get an insight to the chemical reactions, nomenclature and classification of oils and fats,
soaps and detergents.

Check the purity of oils and fats.

Know about molecular orbital picture and aromatic character heterocyclic compounds
in this course.

1 Understand the methods of their synthesis and various mechanisms involved and able to
compare the basicity of different @mpounds.

Paper C- Physical Chemistry:

At theendof coursestudentwill ableto

CO1.

1 Describes basic concepts ofle@yragestate definition of various laws of

thermodynamics, extensive and intenginaperties.

Calculatechangesn kinetic, potential enthalpyandinternalenergy.

Understand difference between voltaic/galvanic and electrolytic electrocheaositsi

Write balancedalfandoverallcellreactions.

1 Calculate the standard reduction potential and understand the relatidesiigernGibbs
freeenergy electromotiveforce,enthalpy entropychangeandequilibriumconstant.

E R

Laboratory Practical:

CO1. This laboratory course gives students trainingsigstematic qualitative analysis of
organiccompounds.

CO2. Thestudentsieveloptheskill to extractcaffeinefromtealeaves.
CO3. Perform acid base titration using Rtétre.
CO4. PerformThinLayerChromatographgndidentify thecompoundrom Rf value.

SemesterV
Paper A-Inorganic Chemistry:

At the end of course student will able to

CO1.

1 Impart knowledge regarding metatlligand bonding in transition metal
complexes.

1 Get an insight of organometallic chemistry, nomenclatureand classification of
organometallicompounds.

1 Know the preparation, properties, bonding and applications of alkyls and aryls of Li, Al,
Hg, Sn andi.

1 Understandhenatureof bondingin metalcarbonyls.

1 Know the presence of essential and trace elements in biological processes,
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metalloporphyrinsvith speciareferencéohemoglobirandmyoglobin.
1 Tolearnbioinorganicchemistrywhich helpsthe studentdo understandhe roleof alkali
andalkalinemetalionsin biologicalsystems.

Paper B-Organic Chemistry:
At theendof coursestudentwill ableto

CO1l.
1 Getin depthandpracticalknowledgeof IR, UV andNMR spectroscopy.
1 Describehebasicprinciplesofvariousspectroscopitechniquesndrelate the
techniguego applicationsn organicchemistry.
1 Elucidatethe structureof compounddy analysinghe spectradata.

1 Get a brief introduction of one of the major class of biomolecules(i.e.
Carbohydrates).

9 Differentiate monosaccharides, disaccharidespahdaccharides.
Describe the structure and functiongafbohydrates.
1 Determinering sizeof monosaccharideandunderstandhe mechanisnof mutarotation.

]

Paper C- Physical Chemistry:

At theendof coursestudentwill ableto

CO1.

1 Learn the fundamentals of quantum mechanics and its applications in the aftudy
structureof atomsbondingin molecules.

1 Understand Schrodinger wave equation and its importance, physical interpretation of the
wave function, postulates of quantum mechanics, and particle in-dimeasionabox.

9 Get an introduction of valence bontbdel of H2, comparison of M.O. and V.Bnodels.

1 Build a strong foundation of photochemistry and better understanding of fluorescence,
phosphorescence, ngadiative processes, quantum yield, photosensitized reactions,
Photochemistry of carbonyl compounaisd alkenes.

1 Apprisewith variouslawsof photochemistry.

Laboratory Practical:

CO1. Enable the students in Orgapreparations.

CO2. Inthiscoursehestudenwill haveanintroductoryconcepbfconductometry.

CO3. Determine the distributionoefficient.

CO4. Determine the molecular weight by Ri&tthod

SemesterVI
Paper A-Inorganic Chemistry:
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At the end of course student will able to

CO1.

1 Impartinformationoninorganicpolymersandnatureof bondingin them.

1 Get an introduction t@oncepts of hard and soft bases, awige strength Symbiosis,
theoretical basis of hardness and softness, electronegativity and hardnesfirzess.

1 Develop the understanding about electronic spectra of compiex

1 Understandthe magnetic properties of transition metal complexes, methods of
determining magnetic susceptibility and application of magnetic moment data for 3d
metalcomplexes.

Paper B-Organic Chemistry:

At theendof coursestudentwill ableto

CO1.

1 Understandomefundamentaaspect®f organicchemistry.

1 Learn mechanism of some organic reactions, classification of polymers, straoture
usesnf somecommerciabndnaturalpolymers.

1 Knowabouttheclassificationstructureandstereochemistrgf aminoacids, proteins and
nucleicacids.

1 Drawthestructuresof peptidesandproteins.

1 Understandhephenomenoiof Proteindenaturation/renaturation.

1 Understand the formation, structure and applicability of organometallic compounds.

Paper C Physical Chemistry:
At theendofcoursestudentwill ableto

CO1l.

1 Impart a thorough knowledge of the fundamentals of microwave,-neflaRaman,
electronicspectrometry.
1 Knowaboutheinteraction®ofelectromagneticadiationandmatterandtheir applications

in spectroscopy.
1 Getanintroductionto thelawsof crystallography.
1 Determine the crystal structure and understand the thermal and

photochemical reactions in sofithte.

Laboratory Practical:

COL1. The students will develop basic skills in the techniques of crystallisation, distillation,
solvent extraction, TLC and column chromatography. Enable the students in Organic
preparations
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Programme Specific Outcome Postgraduate ProgrammeAfter completion of this
programme the Studentswill have

POL. Indepth and detailed functional knowledge of the fundamental theoretical concepts
and experimental methods of chemistry.

PO2. Ability to take up Global level research opportunities to pursue BoBramme and the
student will be more resourceful and will have targeted approach to qualify competitive
examinations.

PO3.With the knowledge of chemistry, they can get employment in chemical, pharmaceutical,
food and material industries.

POA4. After passinghisprogrammehestudentwill behavingthecapabilitytothink and teach
aspects of chemistry to the different levels of students in a futunstrmer.

Course Outcome Postgraduate Program:

Semester |
Inorganic Chemistry: Paper-1 (CH-411)

At the end of the course, the students will be able to

COL1.

1 Know about the stereochemistry and metal ligand bonding in octahedral, tetrahedral
andsquareplanarcomplexe®f maingroupcompounds.

1 LearntheVSEPR, -bondingandmolecularorbitaltheory limitationsof crystal field and
molecular orbitatheory.

CO2.

1 Learn the various aspects of transition metal complexes like energy profile, kinetics,
mechanism of substitution reactions (acid hydrolysis, base hydrolysis and conjugate base
mechanism).

1 Know the Factorsaffecting mechanismevidencesn favour of mechanism, anlinetic
applicationof valencebond& crystalfield theories.

Organic Chemistry: Paper-1I(CH -412)
At the end of the course, the students will be able to

COL1l.

1 Reviewsomefundamentalconceptsof chemicalstructureand bondingin the organic
moleculesunderstandhestructureactivity relationship.

1 Getfamiliar with bondsweakerthan covalentbond and their significancein addition
compounds.

1 Learn HMO and PMO theories, using them theill be able to construct the molecular
orbitals and hence explain the aromaticity of benzenoid andh®mzenoiccompounds.
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1 Understand CurttHa mmet t Pr i nci pRogtulatend Hammondos
co2.

1 Getanintroductionto thedynamicstereochemistry.

1 Learnthestereochemicaspect®f differentreactions.

1 Identify and differentiate between prochirality and chirality at centres, axis, paks
helicesandto determingheabsoluteconfiguration.

1 Evaluate the stability of various conformers of acyclic agdlic systems using steric,
electronic and stereo electronic effects and correlate them to reactivity.

COs.

1 Learn the chemical reactions including Aliphatic and Aromatic electrophilic and
nucleophilicsubstitution.

1 Understandheformationof classicabndnon-classicaktarbocations.

1 Getacquaintedvith SN1,SN2SET,SE2andSE1mechanisms.

1 Develop the thinking skills related to organic reaction mechanisms and get familiar

with the reaction conditions to enhance the reactivity through this course.
1 Gainin-depth knowledge of some fundamental concepts such as neighbguoimg
participationortho/paraatio,ipsoattacketc.

Physical Chemistry: PaperllI(CH -413)
At theendofthecourse the studentswill beableto
CO1.

Knowthefundamentaprinciplesof PhysicalChemistry Theadvancedopics giverinthegiven
syllabusgivein-depthstudyof Chemistry.

Coz2.

Know the fundamental®f QuantumChemistrywhich dealswith the world of verysmall.lt
resultsin whatmayappeato besomevery strangeconclusions about the physical world. It
relies heavily on spectroscopy which help studémtsnderstandjuantizatiorof energyona
molecularscale.

COa.
1 Learnabouttheangulamomentunmandmolecularorbitaltheorywhichhelp studentso
understandhestability of variousmolecules.
1 Understand the condition of Bond order which explains why some molecules exist while
otherdonot .

CO4.
1 Learn the Classical Thermodynamics and Statistical Thermodynamics dedteatith
temperatureenergywork andpropertiesof matter.

1 Know differentlawsin Thermodynamicgivethereal pictureof theuniverse.
1 Explainsthespontaneityfvariousphysicalandchemicalprocesses) term of entropy
andenergy.
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Biology for Chemists: PaperlV(CH -414)
At theendofthecourse the studentswill beableto

CO1.Knowthebasicsof metabolicprocessn all living organism.

CO2Understand various pathways like ATP, role of various enzymes, role of amino acids, and
proteins.

CO3.ExplainDNA structuretransferof genetidnformationfromonegeneratiorto another
generation, disordeedc.

CO4.Understandhecomplexityof biologicalreactionsn living organism.
COS5LeanthatbioactiveCompoundsareessentiapartof humanlife.

CO6.Get an idea of role of thesempounds, their biosynthesis, advantage and disadvantages
in living organism.

Mathematics for Chemists: PaperlV (CH-414)
At theendofthecourse thestudentswill beableto CO1.

CO1Learnworkingwith vectorcalculusandmatrixalgebra.

CO2Know about the concept of elementary differential equation and their appligation
chemicakinetics,quantummechanic®tc.

CO3Solvedifferentialequationdy differentmethods.

CO4Describe the application of differential calculus and attain skills to drawes.

CO5Learn about the concept of probability which is practically used in kinetic theory of
gases. Student will able to draw curve fitting with a general polyndiial

Computers for Chemists: PaperlV (CH-414)
At theendofthecourse the studentswill beableto

COLl.Learn how to run standard programmessaitivare.

CO2Develop codes using simple formula in chemistry such as Kinetics pH titration,
radioactive decay ionic radii from experimemata.
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CO3Understand elements of computer language, constants, variables operators and symbols
etc.

Laboratory course (Inorganic chemistry): PaperV (CH-415)

CO1.Students become able to estimate volumetrically (complexometry) the metal content in
a binary mixture like Fe+ Ni, Fe+Co, Fe+Cu, Ni+Co, Ni+Mn etc.

CO2. They also acquire the skills of Gravimetric analysis metal ions in binary mixture.

Laboratory course (Organic chemistry): PaperVI (CH -416)

COLl. Independently perform two or more step organic synthesis.

CO2. Identify the synthesized compounds by M. Pt determination and purify it by
recrystallization.

COa3. Predict the outcome and mechanism of some siorgl@nic reactions, using a basic
understanding of the relative reactivity of functiograups.

CO4. Hence, they will learn and apply basic techniques used in the organic laboratory for
preparation, purification and identification of organic compounds.

Laboratory course (Physical chemistry): PapetVl (CH-417)

COL1. The molecular weight of polymers and Viscosity of liquid mixtures by viscosity.
Measurement

CO2. Determine the critical micelle concentration of soap and compare the cleansing
power of detergnts by surface tension methods

CO3. Determine the solubility and solubility product of various salts at different
temperature hence gain the ability to draw the solubility curve.

COA4. Determine the partial molar volume of liquid from the density data.

Semester |l

Inorganic Chemistry: Paper-I (CH-421)
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At theendofthecourse the studentswill beableto.

COLl. Build a strong foundation on electronic & charge transfer spectra, spectroscopic
groundstatesmagneticpropertiesandanomalousnagnetic moments of transition metal
complexes.

CO2.Gain information regarding stereochemistry and method of assignment of absolute
configurationin opticallyactivemetalchelates.

COa3.Learn about various preparation methods, structure, bgradid important reactions of
Me t aGomplexs including transition metal carbonyls, nitrosyls, dinitrogen and dioxygen
complexes.

CO4.Use vibrational spectra of metal carbonyls for bonding and structure elucidation.

CO5Learn the Metal Cluster of higher boranes, carboranes, metalloboranes,
metallocarboranes, halide clusters and compounds with-metal multiple bonds.

Organic Chemistry: Paper-ll (CH-422):

At theendofthecourse thestudentswill beableto

CO1.

1 Learn Pericyclic reaction: Electro cyclic, Cycloaddition, and Ene Reaction, Sigma tropic
shifts and their analysis by correlation diagram, FMO approach ancéicept.

1 Predicttheproductdueto photochemicahandthermalreactionrmechanism.

1 Acquire knowledgeof Molecular orbital symmetryand possibility of thermally and
photochemically pericyclieeactions.

CO2.
Develop an ability to understand addition and elimination reactions with mechanism
and stereochemical aspect Reaction conditions, prodaatsgation and mechanisms
of some named reactions and addition to C=0 bonds.

COs.

1 Predictthe outcomefor the differenttypesof electrophilicadditionreactions talkene
and stereochemistryof products arising from these reactions using reaction
mechanisms and stability of react ion intermediates to stereochemnitcalmeof syn
andanti-addition.

1 Classifyadditionreactionsoalkenessregioselectiverstereoselective.
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1 UndestandtheFreeradical  addition, substitution and rearrangement
reactions.

1 Learnaboutthemechanisnofthesereactions.

Know aboutthe solventseffectreactivityof molecules.

1 Discuss Barton, Sandmeyer and Ullmann reaction mechanism using free pathoedy .

=a

Physical Chemistry: Paperlll (CH-423)

At theendofthecourse the studentswill beableto

CO1.

1 Gettheknowledgeof dynamicsandspeedf differentreactions.

1 Learn about chemistry of reactions in organic chemistry but physical chemistry helps

the students to know why different reactiansves with differenspeeds.

CO2.
1 Learnaboutthereactiongyoingin thebiologicalsystem.
1 Get knowledge about Neaquilibrium thermodynamics which helps to differentiate

physical systems from biological systems as biological processes accomplitgihed
low entropies.

COs.

Advance the topics like macromolecules help the student to understand the synthesis

and applications of polymers in our daily life.

COA4.

1 Electrochemistry covered in this section give wide range of technological
applications.

1 Understandhe batteries, cells, Uses of liquid crystals in daily electronic devices.

1 Understandheconceptof corrosionandcurrentin theelectrochemicahnd
electrolyticalcells.

Group Theory and Spectroscopy: PapeiV (CH-424)

At theendofthecourse the studentswill beableto

CO1. Acquire qualitative and quantitative knowledge of the fundamentalconcepts of
variousspectroscopitethodsgrouptheoreticakonceptsanddiffraction techniques, and
their applications to characterize different molecwdas crystals.

CO2. Distinguish between various spectroscopictransitions and interpret data for
molecularcharacterization.
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Laboratory course (Inorganic chemistry): PaperV (CH-425)

COL1. This this laboratory course, students familiavizén synthesis methods of
transition metal coordination compounds with cobalt, copper and chromium with
different ligands.

CO2. They also interpret the electronic spectra and study the magnetic properties of the
synthesizedomplexes.

Laboratory course (Organic chemistry): PaperVI (CH-426)

CO1. This laboratory course gives studentstraining for separationand systematic
qualitativeanalysisof mixtureof organiccompounds.

CO2. Theywill alsogainanunderstandingf methodgelatedto chemicalanalysis such as
preliminary tests, detection of elements, functional groups, their confirmation and
M. Ptdetermination.

Laboratory course (Physical chemistry): PapetVI (CH-427)

COL1. The studentswill acquirethe skills of Polarimetry, Potentiometryand Flame
photometry in thisourse.

CO2. Performingexperimentsin the lab they acquire the skills to determineoptical
activity, equilibrium constants, thermodynamic functions, hydrolysis constants
anddeterminatiorof cationspresentogether.

Semester Il

Applications of spectroscopy: Papeil (CH-511)

At theendofthecourse the studentswill beableto.

COLl. Learn the various types of spectroscopic technique such as, electron spin resonance

(ESR) and nuclear magnetic resonance (NMR)pafamagnetic solutions, Mossbauer,
Vibrational, Ultraviolet and Visible, Infrared Nuclear Magnetic Resonance (proton and
Carbon13) Spectroscopy and Mass Spectrometry.

CO2. Know different types of spectroscopy.They also learn to solve the structural
problems with spectral datgormation.
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Organo-Transition Metal Chemistry: Paper-Il (CH-512)

At theendofthecourse thestudentswill beableto CO1.

CO1. Usethe basicprinciples of descriptivechemistryand molecularorbital theory to
describe chemical bonding and structure of organo transition metal compounds.

CO2.Explain and predict the chemical behaviour and reactivity of these compounds and their
role in organic synthesis. Get familiar with transition metal compounds with btunds
hydrogen.

COa3. Understand the fluxionality and dynamic equilibrium in compounds such as dienyl
complexes Describe and explain catalytic processes using an organometallic compound as a
catalyst.

CO4. Show and explain how organo transition metal compowrdsused as catalysts in
organicsynthesis.

COS5. Describe stoichiometric reaction for catalysis, homolytic catalytic hydrogenation,
oxopalladatiomeactionandactivationof C-H bond.

Heterocyclic: Paperlll (CH-513)

At the end of the course, thestudents will be able to

CO1. Know the fundamental theoretical understanding of heterocyclic chemistry,
including alternativegeneralmethodsfor ring synthesisand applicationof such methods
for thepreparatiorof specificgroupsof heterocyclicsystems.

CO2. Get familiar with particular properties and reactions for the most important
heterocyclesswell asdifferentsystemof nomenclature.

CO3. Understand the importance of heterocycles in biological systems and in
pharmaceuticals.

CO4. Draw mechanisms for reactions involving heterocycles as starting materials,
intermediatesand products,and be able to proposesynthesesf heterocycles from the
majorclasses.

Environmental Chemistry: Paper-IV (CH-514)

Upon successful completion of the courdbe student will be able to:

CO1. Understand from the fundamental concepts of environment to various chemical
solutions to environmental problems. Recognize industrial pollutiontalwement,sugar,

drug, polymers,metallurgy, paperindustry etc. and their ways of management in terms of
better industrigbrocesses.

CO2. Describe various disasters like Bhopal gas tragedy, Chernobyl, Sevoso, Threemile
island, Minamata and futupeeventions.
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CO3.Explain different pollutions like soilrad water covering important aspects like BOD, COD, DO
and residualhlorine.

CO4. Discuss the most prevalent local and global environmental issues like global warming,
greenhouse effect, ozone depletion, chloro fluoro hydrocarbons etc. and apply to atessnbf
research based on the knowledge gained throughoabtinse.

Laboratory course (Inorganic chemistry): PaperV (CH-515)

Upon successful completion of the course the student will be able to:

CO1.

After performingcolorimetricestimationof cationsandanionsthestudents acquire the skill
to analyse and implement spectrometric data to verify Lanr®eersLaw andLaw of
continuouwariation( J o Mebhed).

Cco2.

Theyalsousevariouschromatographitechniquesike paper,columnandion exchangefor
separatiorandpurificationof mixtureof ions.
COs.
Theyalsodevelopseparatioechniqueby usingsolventextractionmethod forseparatiorof
mixtureof ions.

Laboratory course (Organic chemistry): PaperVI (CH-516)

COL1. Students learn the synthesis of various organic compounds based upon oxidation, reduction
reactions, photo catalysed reaction, radicalcoupling reactions and
rearrangements.

CO2. They also acquire the knowledge about how to monitor the reactions andapip&ins when
the reactions conditions araried.

Laboratory course (Physical chemistry): PapetVIl (CH-517)

CO1. In this course the student will have an introductory concept of conductometry, chemical
Kinetics and phase equilibrium.

CO2.The students g@n the ability to determine Cell constant, equivalent conductance, its
variation “with dilution, degree of dissociation, titration of mixturet. conduct
ometrically. Compare the strength of two acids and study the kinetieactfon.

CO3. Determinghecritical solutiontemperaturesf binaryliquid mixturesandable todrawthe
phasaliagramatdifferentcompositions.



Semester IV
Biophysical Chemistry: Paperl (CH-521)
Upon successful completion of the course the student will be able to:
CO1.Upon completion of the course students will be able to understand the concepts of physics

and physical chemistry for studying the biological systeitss will be an aid for the
chemistwhoaimsto imitatethebiological systems.

CO2. Students will learthe basic considerations about the biological cell and enzymes which
are generally organic catalysts.

COa3. This course also provides in depth mechanism of enzyme action and types of reactions which
are catalysed by the enzymes.

CO4. Coeenzyme Chemistrgection of course will provide the understanding that howprotein
organic factors assist enzymes in the biological reactions.
Organic Synthesis: Papefll (CH-522)
Uponsuccessfutompletionofthecoursethestudentwill keable to:.

COL1. Usethe basicprinciplesof descriptivechemistryand molecularorbital theory todescribe
chemicabondingandstructureof organometallicompounds.

CO2. Explain and predict the chemicalbehaviourand reactivity of organometallic compounds.
CO3.Describe anaxplain regioselectivity, chemo selectivity and diastereoselectivity.

CO4.Show and explain how organometallic compounds are used in organic synthesis.

CO5. Describephysicalcharacterizatiormethodsusedto study the structureand behaviour of
organometallicompounds.

CO6.They are introduced to different oxidative and reductive processes of various functional groups
and their derivatives. By studying name reactions, they gain knowledge about the general mechanism
and nature of migration in tke reactions.

Chemistry of natural products: Paper-lll (CH-523)

Upon successful completion of the course the student will be able to:



COL1.Perform the structure elucidation and synthesis of some common terpenoids, carotenoids,
alkaloids, steroids anplantpigments.

CO2.Gain basic knowledge and the synthesis of common porphyrins, prostaglandins, pyrethroids and
rotenones.

COa3.Learntheapproachor thestructureelucidationof unknowncompoundsising structure
elucidationof somenaturalproducts.

CO4.Knowthepracticabpplication®ofallthechemicareactionsafterstudyingthe complete
synthesis of naturatolecules.

Photochemistry and Solid state: PapetdV (CH-524)
Photochemistry
Upon successful completion of the course the student will ladle to:

COL1.
1 Learn the laws of photochemistry and the interaction of electromagnetic radiattion
matter typesof excitationandfateof photoexcitednolecule.
1 Learnthemethoddor standardizationf photodetectorsractinometryused tadetermine
guantumyield of photochemicateactions.

1 Determinegateof photochemicateactionsanddiscusgheeffectofintensity of light on these
reactions.

Cco2.

Basics of intermolecular and intramolecular photochemical reactions of alkanesnyland
aromaticcompoundsrealsodiscusseththissection

CO3.

1 Apply the photochemistry concepts, plan and program molecules for photochemical
application of specifimterest.

1 Appreciatehephotochemicaphenomenéylightandbeableto desigrand practicallycarry
outsimplephotochemicateactions.

1 Demonstrata soundknowledgeof the photochemistryprinciplesandtheir applications.

Solid State

CO1.Gettheknowledgeof solid-statechemistryis quitehelpfulin developinganddesigning new
materialsLearnthe crystal structure and its relationship to the properties and their general
considerations and experimental procedures towards the stalié reactions.

CO2.Knowthestoichiometri@andnon-stoichiometriadefectselectronicmagnetic and optical



properties of solids will enable students to exploit the various industrial applications of
solid materials and also in the designing of new materials with imprpuegerties.

CO3. Students will obtain the knowledge of organic charge transfer complexes
acting as the superconducting materials.

Laboratory course Inorganic chemistry): PaperVI (CH -525)

CO1. Performing practical classes, students will acquire skill of volumetric and amperometric
estimation of chemical components using various reddrations which include
dichromatometry, iodometry and iodimetry.

CO2. Students also perform experiments for the analysis of water including hardness, different type
of nitrogen (nitrate and ammonium ions), oxygen (BOD/COD) and residual chlorine.

Laboratory course (Organic chemistry): PaperVI (CH -526)

COLl. Students learn the extraction of some important molecules from natural sources such as caffeine
from tea leaves, casein and lactose from milk, lycopene from tomatoes, and hippuric acid from
urine.

CO2. Apart from that they also learn the estimation of glucose, sucrose, formaldglyyitee
andthesaponificatior& iodinevaluesofoilsandfats.

Laboratory course (Physical chemistry): PapetVIl (CH -526)

CO1. In this course various aspects of atiea#f chemistry such aspectrophotometric analysis,
chromatography, colorimetry and refractomednquired by the students.

CO2. Ability to plotapolarogranof mixedsolutionsfrom thecurrentpotentialdata. Studentwill
gain the knowledgeof elementarycomputerprogrammingand getthe ability to solvethe
interactiveequation@ndthusplotthetimeseries.



DEPARTMENT OF COMMERCE

Goalsof the department

1. The department intends to inculcate academic honesty among the students whiginsahegoal
of education

2. Apart from that, the department aims to make every effort for all round development of the students
by encouraging their participation in NSS, NCC, cultural andwwoicular activities

3. The department also focuses on impartprgctical knowledge and training to the students in all
commerce related areas by organising workshops and seminars

4. The department runs Bachelor and Master in Commerce but it aims to successfully coordinate with
other departments for enhancing and faatilitg learning in multidisciplinary subjects in the course
curriculum

BACHELOR OF COMMERCE

Program Outcomes

PO 1: B.Com is commerce and finance focused curriculum and offer a number of specializations and
practical exposures which would equip the studerface the moderday challenges in commerce and
business.

PO2: The altinclusive outlook of the course offers a number of vahesed and joleriented courses
and ensures that students are trained and have updated knowledge with regard to these cour

PO3: Thedegree is structured to provide the students with managerial skills in disciplines related to
commerce, business, marketing, accounting, economics, finance etc

PO4: The course aims to develop entrepreneurial and employability skills astwents

PO5: Overall, the course aims to help the students in gaining knowledge, practically applying that
knowledge to acquire skills, becomingsele | i ant and work for own and

Program Specific Outcomes:

PSO 1The student studiegccounting course beyond the introductory level i€@dn curriculum, so

can become successful chartered accountant

PSO 2The curriculum involves many management related subjects which enhance the managerial skills
of the students and enable them to becessful managers

PSO 3Students gain an idepth knowledge on commercial, company and tax laws hence, can pursue
these professions

PSO 4Students are well prepared to start own venture as an entrepreneur



PSO 5Students will have adequate knowledgelodinges in the flexible business world and adepth
under standing of t h erelebantsaispeatss lsencev can fodué &n inteanationalt
opportunities

PSO 6Students get complete knowledge of banking and insurance and related aspectscdrence,
successfully enter into these fields

PSO 7The students can also further explore and excel into the areas of auditing and portfolio
management security analysis and can practice as market analyst and auditors

Course Outcomes

BCOM 1stSemester

Course BCM 103: Psychologyfor Managers

The following are the learning outcomes of the paper:

CO 1: It acquaints students with the organisational and individual behaviour models which  will help
them developing into a better personality

CO 2: Helps stidents in learning about basic human values and attitude

CO 3: It provides an overview of motivation and leadership theories to equip the students to manage the
behavioural aspects of business and improving the overall organizational effectiveness

CO 4: k also elaborates the concept of conflict as well as stress management which will help students
handle stress and conflict in real life

Course BCM 105: Principles of Financial Accounting

After completing this paper, the students will be in a position to

CO 1: Learn basic accounting concept and standards

CO 2: Make and read financial statements of firms as well as branches
CO 3: Gain knowledge of consignment accounts as well as joint ventures

CO 4: Know about the procedure of dissolution of firm arsblivency of partners

Course BCM 106: Commercial Law

After studying this paperhestudents will be in a position to



CO 1:Learn basic provisions of Contract Act with specific reference to Quasi Contracts and Agency
Contracts

CO 2: Get knowledge oRight to Information Act
CO 3: Gain insight intoThe Consumer Protection Act and Grievance Redressal Machinery

Course BCM 107: Principles and Practicesof Management

The following are the learning outcomes of the paper:

CO 1:1t acquaints students with the terms, concepts, and points of view used in management and its
historical evolution.

CO 2:This subject helps students by providing working knowledge of the skills and functions necessary
to be an effective and efficient mager.

CO 3:lt provides an introduction to the theory and practice of managing organizations.

CO 4: It also elaborates the management functions (planning, organizing, directing, coordinating and
controlling) and the impact of those functions on the lessrorganization.

B.COM 2" Semester
Course BCM 203: E- Commerce
The following are the learning outcomes of the paper

CO 1:1t provides fundamental knowledge about@mmerce, its framework, history and its basic tools.

CO 2:1t provides informatiorabout the impact of-eommerce on various business sectors along with its
socioeconomic impact.

CO 3: 1t also explores the various electronic payment systems alongside with the security issues
concerned with electronic data interchange.

CO 4: On the whd it helps the students to perform better in any area of operations and helps them to
excel in the field of commerce with IT specialization.

Course BCM 205: Corporate Accounting

After studying this paperhe students will be in a position to
CO 1: Learn accounting treatment of issue, forfeiture, reissue andéciy of shares

CO 2: Make and read financial statements of companies



CO 3: Gain knowledge of right shares, bonus shares and preference share along with accounting
treatment

CO 4: Learrabout how to prepare accounts of banking and insurance companies which will enable
them to pursue careers accordingly

Course BCM 206: Business Laws
After the study of this paper, the students will be in a position to

CO 1: Learn basic provisions relagjrio contract of sale along with warranties and conditions contained
in Sale of Goods Act, 1930

CO2: Get knowledge about negotiable instruments and how to handle the issuance and dishonour of
these instruments

CO 3: Understand provisions of Factories At948 with specific reference to approval; licensing &
registration of factories, the inspecting staff health; safety welfare; working hours of adults; employment
of women; child labour

CO 4: Gain insight into provisions of The Industrial Disputes Act

Course BCM 207: Human Resource Management

After doing this paper students will be in a position to:

CO 1: Know about significance of human resources and its management

CO 2: Learn about recruitment selection and training procedures being followed in ®gamtar

CO 3:Understand the performance appraisal techniques and its significance for overall effectiveness of
organisation

CO 4: Critically analyse the methods of wage payment being followed in corporations

BCOM 3rd Semester

Course BCM 301: Issuesin Indian Commerce

The following is the learning outcome of the paper:

CO 1. It enables the students to have basic knowledge of different issues faced in progress and prospec
of commerce in India.

CO 2: It acquaints students with concepts of Foreigre€tinnvestment (FDI) and Foreign Portfolio
Investment (FPI)

CO 3: It throws | ight on AMake in I ndiaodo An |



CO 4: It highlights the importance of external sources of findhdernal Commercial (FCCBS)
Borrowings (ECB), Amedan Depository Receipt (ADR), Global Depository Receipt (GDR)

CO5: It also helps students to learn about infrastructure development in India with specific reference to
models of infrastructure development

CO 6: Students also gain knowledge of Investaté&ution and Corporate Scams and Regulatory
Authorities

Course BCM 302: Cost Accounting

The course content will enable the students:

CO 1: To understand the meaning and scope of Cost Accounting

CO 2: To prepare the Cost Sheet and calculate the costraffatturing firms

CO 3: To understand different components of cost, i.e, material, labour and overheads

CO 4: To understand how they can control cost by controlling material, labour and overheads costs

CO5: To understand Service Costing, which is aggile to the undertakings which do not manufacture
any product but provide services

CO 6: To reconcile the cost Accounting profit with financial profit

CO 7: To understand the concepintegral and No#ntegral accounts

Course BCM 303: Company Law

The course content will enable the students:

CO 1: To understand the meaning, characteristics and types of companies
CO 2: To learn about the procedure of formation of company

CO 3: To know about basic documents relating to company viz, Memorandunsagidteoon, Articles
of Association and Prospectus

CO 4: To gain knowledge of latest concepts like book building and buyback of shares

CO 5: To have comprehensive knowledge of directors, their rights and duties, their powers and
liabilities and

CO 6: Toget complete understanding of the winding up procedure of the company
Course BCM 305: Banking and Insurance

The course content will provide the students:



CO 1: Anunderstanding about the Indian banking system

CO 2: Knowledge about the reforms in Indibanking system over the period of time and impact of
these reforms on Indian economy

CO 3: A comprehensive overview cbanking and related issues
CO 4: Anunderstanding of insurance framework in India with specific reference to IRDA Act 1999

CO 5: A cetailed learning of types of insurance contract, principles, and importance of insurance
contracts

Course BCM 307: Goodsand ServiceTax

The course content will enable the students:
CO 1: Understand various concepts of GST

CO 2: Understand the impori@ of GST in the Indian economy & its contribution to the economic
development

CO 3: Understand the implications of GST
CO 4: Make them understand the practical aspect of value of goods/services and GST calculation
CO 5: Preparing tax payment, tax plargend tax returns

BCOM 4th Semester

Course BCM 401: Security Analysisand Portfolio Management

The course content will enable the students:

CO 1: To know about different investment avenues available in Indian market

CO 2: To learn the significance of economic, industry, technical analysis before doing any investment

CO 3: To gain knowledge of portfolio management with specific reference to models and theories of
portfolio management

Course BCM 402: Advanced Accounting

The students will be in a position to
CO 1: Learn about methods of valuation of shares and goodwill

CO 2:Differentiate between hirpurchase and instalment system on the basis of their accounting
treatment



CO3: Differentiate between AmalgamatioAbsorption and External and Internal Reconstructions and
their accounting treatment

CO 4: Know about the procedure of liquidation of companies

Course BCM 403: Auditing and Secretarial Practice

The course content will make the students familiar with:

CO 1: Auditing related concepts including internal check, internal control, audit program, audit evidence
and verification and vouching

CO 2:Company auditors with specific reference to rules regarding their appointment and removal, their
position and dutieand liabilities

CO 3: Role of company secretary in present day businesses and provisions regarding their appointmen
and removal, their position and duties and liabilities

CO 4: Provisions regarding company meetings like annual general meeting, extryontesing

CO 5: The course content will also help the students in learning how to write Audit Report, frame
Agendas and Notices of meetings and make Minutes of meetings

Course BCM 404: Cost Management

The course content will enable the students:

CO 1: Tounderstand the meaning of Cost Management

CO 2: To calculate the cost of Job, Batch and the Contracts

CO 3: To calculate the costs of different processes in case of process industries
CO 4: To understand the concept of marginal costing and its applisatid®usiness
CO 5: To know how marginal costing is different from total costing

CO 6: To be familiar with standard costing and to know how to find variances in material, labour and
overhead costs

CO 7: To understand budgetary control and also to makereiit types of budgets, as, material budget,
labour cost budget, sales budget, purchase budget etc.

Course BCM 405: Marketing Management

The course content will enable the students:

CO 1: To understand the meaning and approaches of marketing management



CO 2:To comprehend how do marketing strategies affect consumer behaviour

CO 3: To learn about the seven Ps of marketing mix and understand how these elements interact to
consumer behaviour

CO4: To gain knowledge of buzz technology adopted in marketiagagement.

CO5: To have comprehensive knowledge of modern marketing practices

COG6: To get complete understanding of the promotional strategies opted by companies.
CO7: To understand new product development and how organisations take pricing decisions

CO8: To become familiar with issues in marketing in a developing economy and gain understanding of
rural marketing

B.COM 5th Semester

Course BCM 501: Income Tax Law

After studying the income tax law students will be able

CO 1: To understand thifferent heads of income

CO 2: To compute tax on the income

CO 3: To file income tax return and

CO 4: Understand the income tax administrative machinery in India

CO 5: Choose the career as income tax professiondhrge public accounting firms, indug,
government, and income tax practitioner firms

CO 6: This subject willalso helpful to the students who are perusing CA, LLB or other professional
courses

Course BCM 502: Management Accounting

The course content will successfully help the students in:

CO 1: Understanding the areas where managerial decision making is facilitated by accounting
CO 2: Learning about the tools of financial analysis

CO 3: Calculating various liquidity, solvency and profitability ratios

CO 4: Making fund flow statement andstaflow statement



CO 5: Gaining knowledge of contemporary issues viz, responsibility accounting, price level accounting,
social accounting and human resource accounting

Course BCM 504: Production and Operation Management

The course content will enahilee students:

CO 1: To understand the meaning and features of production and operations management.
CO 2: To learn about various concepts like work measurement and work study

CO 3: To learn about project analysis and control.

CO 4: To gain knowledge abt managing material.

CO 5: To have comprehensive knowledge of areas like inventory control, logistiagement and
supply chain management

Course BCM 505: Entrepreneurship and Small Business

The course will enable the students:

CO 1: To understantthe meaning, characteristics and types of entrepreneurship

CO 2: To learn about the entrepreneurial development programmes

CO 3: To understand about the seemnomic environment prevailing in the business
CO 4: To have knowledge about the srsaihleindustries and MSMEs

CO 5: To get the complete understanding of how to start the business and various schemes provided b
the government

Course BCM 506: Financial Markets and Services
The course content will enable the students:
CO 1: Understand the rodnd function of the financial system in reference to the macro economy

CO 2: Demonstrate an awareness of the current structure and regulation of the Indian financial service:
sector

CO 3: Describe the general structure of various financial markets

CO 4:To enrich their understanding on the fundamental concepts and working of financial service
institutions

B.COM 6th Semester



Course BCM 601: Direct Tax Laws
The students will learn about:

CO 1: Clubbing of income of various sources and computatiaatalfincome after carry forwards and
set off and all deductions

CO 2: Collection and payment of taxes

CO 3: Income tax authorities and appeal procedures

Course BCM 602: Financial Management

The students will learn about:

CO 1: Concept, scope and olijees of financial management

CO 2: Compounding and discounting techniques to calculate time value of money
CO 3: Capital budgeting techniques and cost of capital concept and calculations
CO 4: Theories of capital structure and dividend policy

CO 5: Management of working capital

Course BCM 603: Issuesin Financial Reporting

The students will learn about:

CO 1: Conceptual framework of financial reporting and role of IASB in global conversion
CO 2: Major issues and trends in financial reporting

CO 3: Indian Accounting Standard with reference to Segment Reporting, Interim Reporting, Leases and
Intangible Assets

Course BCM 604: Socialand Business Ethics

The course content will enable the students:

CO 1: To understand the meaning and features of lassathics.

CO 2: To learn about the corporate social responsibility of companies.
CO 3: To know about the concept of corporate governance.

CO 4: To gain knowledge of latest business scams.



CO 5: To have comprehensive knowledge of areas listing clausarnear®xley act etc
Course BCM 605: Operational Research

The course content will enable the students:

CO 1: To understand the meaning and scope of Operations Research.

CO 2: To learn about the decistomaking strategies opted by companies.

CO 3: To knowabout basic programmes used by companies while undergoing any project (PERT and
CPM)

CO 4: To gain knowledge of latest concepts of queuing theory and Markov analysis.

CO 5: To have comprehensive knowledge of areas like game theory, sequencing etc



MASTER OF COMMERCE

Program Outcomes

PO 1. M.Com course besides providing basic knowledge of wide variety of subjects is basic
gualification for many competitive exams

PO2: Students can join research, join teaching professioprafessional courses like CA/ICWA after
doing M.Com degree

PO3: A student holding MCom Degree is well prepared porsue careeras a corporate employee
project manager, risk manager, insurance agent, bank manager, tax adasana@antrepreneur

PO4. The studentwill have adequate knowledge ofvide variety of subjects including bank
management, insurance management, project planning and control, business ethics, corporate

governance, operations research, human resource management, managemmatianfosystem,
training and development, tax planning.etc

Program Specific Outcomes:

PSO 1: Students will learn about statistical techniques and can pursue professions like financial analyst
or quality control expert

PSO 2: Students will be well vergewith Indian Accounting and Reporting Standards and will learn how
to write and read financial statements of companies

PSO 3: Students will gain good knowledge of many human resource management and can explore their
career as HR manager

PSO 4. The studentill have adequate knowledge ofarketing, production and materials management
and can become corporate employees in these areas

PSO 5: Students have good scope in banking and insurance sector

PSO 6: Students will gain an insight into researngthodology and will learhow to write and present
the findings of their researches

Course MC 102: Quantitative Techniquesfor Business

The course content will help the students in learning:

CO 1: Probability theory: a numerical measure of uncertainty

CO 2:Different theoretical frequency distributions, as, Binomial, Poisson and Normal distributions

CO 3: Statistical estimation and Hypothesis Testing for large samples and small samples



CO 4. Analysis of Variance (ANOVA) to test whether the meanshde or more populations is
significantly different or not on the basis of sample information

CO 5: Estimation theory to estimate the population parameter from the corresponding sample
information

CO 6: Statistical Quality Control which uses statistical techniques in controlling the quality of
manufactured goods

Course MC 103: Modern Accounting Theory and Reporting Practices

The students will learn about:

CO 1: Conceptual framework of financralporting and role of IASB in global conversion
CO 2: Major issues and trends in financial reporting

CO 3: Indian Accounting Standard with reference to Segment Reporting, Interim Reporting, Leases and
Intangible Assets

CO 4: Preparation of financialesements as per International Standards
Course MC 104: Organisation Theory and Behaviour
After studying the subject, students will be able to get:

CO 1: A theoretical understanding of the structure and behaviour of organization as it develops
overtime.

CO 2: Knowledge of oorganizational theories and behaviour, group decision making and
communication

CO 3: An overview of motivation and leadership theories to equip the students to manage the
behaviaral aspects of business and improving the overall orgéinonal effectiveness

CO 4: Knowledge of the concept of conflict as well as stress management

CO 5: Practical learning through case studies of real business world

Course MC 105: Marketing Management

The course content will enable the students:

CO 1: To understand the meaning and approaches, process of marketing management

CO 2: To analyse marketing environment



CO 3: To learn about the seven Ps of marketing mix and understand how these elements interact to
consumer behaviour

CO 4: To gain detaittknowledge of product management.

CO 5: To have comprehensive knowledge of pricing strategies

CO 6: To get complete understanding of the promotional strategies opted by companies.
Course MC 106: Management Information System

By studying MIS, studentsan get:

CO 1: Basic knowledge of the different elements of information systems.

CO 2: A comprehensive overview of Management Information Systems.

CO 3: Understanding technical, strategic and tactical issues related to MIS

CO 4: Better understanding tifie major information systems like TPS, MIS, DSS, ESS, and Expert
Systems

CO 5: An overview of designing an information systems, features and important modules of Enterprise
Resource Planning

M COM 2nd Semester

Course MC 202: Research Methodologyin Commerce
The course content will help the students

CO 1:To understand the meaning of Research, qualities of a researcher and inductive and deductive
methods of conducting research

CO 2: To understand how to solve the problems through research dmthtitgal aspects of research

CO 3:To know different techniques of data collection, analysis and presentation of data

CO 4: To have an understanding of the use of library in collection of information, and also to know
sampling method, observation methadse study method, interview method, and questionnaire method
of collecting information

CO 5: To have an understanding of how to write and present the findings of their researches

Course MC 203: Financial Managementand Policy

The students will learn alt



CO 1: Concept, scope and objectives of financial management

CO 2: Compounding and discounting techniques to calculate time value of money
CO 3: Capital budgeting techniques and cost of capital concept and calculations
CO 4: Theories of capital structuand dividend policy

CO 5: Management of working capital

Course MC 204: Production and Materials Management

The students will be in a position:to

CO 1: Have an awareness and an appreciation of the importance of the operations and supply
management tthe sustainability of an enterprise.

CO 2: Understand the importance of facility locations and layouts.

CO 3: Get the knowledge of the importance of quality control.

CO 4: Apply techniques to measure quality control.

CO 5: Explain the importance of foretiag

CO 6: Demonstrate the ability to apply some mathematical forecasting techniques.

CO 7:Understand the concepts of work study, method study flow charts along with their significance in
an enhancing productivity of organisation

Course MC 205: Operations Research

The course content will enable the students:

CO 1: To understand the meaning and scope of Operations Research.
CO 2: To learn about the decistomaking strategies opted by companies.

CO 3:To know about basic programmes used by congsanihile undergoing any project (PERT and
CPM)

CO 4: To gain knowledge of latest concepts of queuing theory and Markov analysis.
CO 5: To have comprehensive knowledge of areas like game theory, sequencing, queuing theory etc

Course MC 206: Business Policyand Strategic Management



The course content will enable the students:

CO 1: To understand the meaning and scope of strategic maaaigana its significance in tlegeas of
marketing, manufacturing, and human resource development

CO 2: To learn about &Ethical and Social Considerations in Strategy Development
CO 3: To know about strategy implementation and behavioural issues in its implementation

CO 4: To gain knowledge of business models for strategy formulation in internet economy

MCOM 3 Semester

Course MC 301: Business Performance Measurement
The students will be in a position to:
CO 1: Understand the need and significance of business performance measurement

CO 2: Gain knowledge as to how activitgsed costing, target costing and kaizosting are to be used
as performance measurement tools

CO 3: Compare traditional performance measures like return on investment with modern measures like
economic value added

CO 4: Learn about balanced scorecard and its value creation potential
CO 5:Understand the concept of and issues relating to transfer pricing
Course MC 302: Tax Planning and Management

The course will

CO 1:Acquaint the students with theoretical and practical knowledge of tax planning and management
techniques.

CO 2: Familiarize the student with major and latest provisions of the Indian tax laws and related judicial
pronouncements pertaining to corporate enterprises having implications for various aspects of corporate
planning with a view to derive maximum possible beenefits admissible under the law.

CO 3: Enable the students to work in corporate sector relating to procedure and management of
corporate sector in the field of taxation along with tax implications

CO 4: Give an overview of Goods and Service Tax

Course MC 305: Human Resource Development



The course will enable the students:

CO 1: To understand the meaning of human resource development

CO 2: To learn about the attitude of top management in the organization

CO 3: To give the knowledgetothestudemts out t he or gani zationds cul

CO 4: To make them understand the international comparison of Human Resource Development in
India, Japan, China and Germany

Course MC 306: Industrial Relations

On successful completion of the course studesitde able to:

CO 1: Demonstrate descriptive knowledge of the field of industrial relations.

CO 2: Understand the key participants, institutions, relationships and processes in employment relations

CO 3: Apply the essential concepts of industrial trefes and their interrelationship at the personal,
organisational and national levels

CO 4: Critically analyse theories, models, and paradigms in the field
CO 5: Recognise and consider the social, historical and equity issues within industrial relations

CO 6: Investigate solutions to industrial relations problems based on research and assessment of curren
practices

Course MC 313: Bank Management

The subject will provide knowledge about:

CO 1: Banking structure in India

CO 2: Management of Neperfornmng assets and role of Loan Recovery Tribunal
CO 3: Basics of investment management

CO 4: Difference between traditional antb@nking

Course MC 314: Insurance Management

The course will:

CO 1: Provide knowledge about principles and practicegeokral insurance: meaning, functions and
scope of fire, engineering, accident, marine and aviation insurance



CO 2: Provide detailed understanding of industrial risk insurance which will help students in choosing
the career as Risk Manager, Developmenriicef, claim manager, investment advisor in these
companies, or can become independent insurance advisor.

CO 3: Give the knowledge to the students about the life insurance

CO 4: Throw light on the legal framework of insurance in India

MCOM 4" Semester

Course MC 401: Project Planning and Control
The course will:
CO 1: Provide knowledge about project identification and project planning

CO 2: Provide detailed understanding of project appraisal through technical, financial, market,
economic analysis

CO 3: Give the knowledge to the students about project implementation techniques which will help
them to handle project successfully in their career as project mangers

Course MC 402: Knowledge Management
On successful completion of the course studentsbeithble to:
CO 1: Develop an understanding of different types of knowledge assets in an organization

CO 2: Ciritically analyse the concepts and theories relevant to the acquisition, development and
dissemination of knowledge in organisations at the indi&i, group and organisational level

CO 3: Demonstrate a comprehensive framework for designing and implementing successful knowledge
management strategies for leveraging the intellectual assets of the organisation

Course MC 403: Business Ethicsand Corporate Governance
The students will learn about:
CO 1: Concept of business ethics, values, virtues

CO 2: Ethical issues in the field of marketing, purchase, HR, finance and ethical dilemma faced by
managers

CO 3: Framework of corporate governance in India with specific reference to governance mechanism

CO 4: Compare the corporate governance models in different countries



CO 5: Actual case studies in the field of business ethics

Course MC 407: Organisational Changeand Development

The students will be able to:

CO 1: Get an indepth understanding of organisational change and organisational development with the
help of study of behavioural interventions such as Human Process Interventigngufl process
consultation, third party interventions, team building; organizational confrontation meeting, coaching
and mentoring, role focused interventions ) and Techno structural Interventions (Restructuring
organization, reengineering, employee involvement, wddsign and Strategic Interventioris
Organisation and environment relationships, organization transformation)

CO 2: To apply these interventions for building individual, team, system, and process related
competencies and helping organisations to achiea& performance and become slftaining

CO 3: To have knowledge of the importance of adapting change in organisations and preparing them to
deal with these changes when working as an employee in any organisation

Course MC 408: Training and Development
After completion of the subject:

CO 1. The students will understand the concepts and rationale of training and development through the
importance of effective training and development policies

CO 2: They will gain knowledge of the traits of an effegtixainer
CO 3: The students will understand the process of assessing the training needs

CO 4: The students will determine the various methodologies associated with training as well as
development

CO 5: The students will become aware of the importaricevaluation of training and development
programs

Course MC 409: Compensation Management
The coursaims
CO 1: To promote understanding in issues related to compensation in corporate sector

CO 2: To impart skills in designing, analysing amstructuring compensation management system,
policies and strategies

CO 3: Tofacilitateunderstanishg inthe internal and external equities in compensation system



CO 4: To makestudentaunderstand the compensation paid to special groups like Corparatzdps,
Chief executives and Senior Managers



POST GRADUATE DEPARTMENT OF COMPUTER SCIENCE

Bachelor of Computer Applications

Program Objectives:
After successfullycompletingB.C.A studentswill be ableo:

PO1: BCA course strives to createitstanding computer professionals with ethical and human values
to reshape the nationés destiny. This progr
opportunities in the IT industry, nourished and supported by experts in the fields.

PO2: The progam enhances analytical, managerial and communication skill besides inculcating the
virtues of selstudy. The curriculum has been designed to cater to thechaeging demands of
information technology along with necessary inputs from the industry.

PO3: To develop the foundation for higher studies in the field of Computer Application.

PO4:To impart comprehensive knowledge with equal emphasis on theory and préesicgingand
delivering areffectivepresentationn internetof things(lIOT)

PO5: Devebp entrepreneurshigskills for customizedsoftware solutions for small and medium
enterprises.

POG6: Develop programming skills to present ideas effectively and efficiently in android
technology.

PO7: Apply networking technologies in integrated IT systeman IT environment.
Program Outcome:
PSO1: Improve their computer literacy, their basic understanding of operative systems and a working
knowledge of software commonly used in academic and professional environments.

PSO2: Develop criteria to organizand present different type of works in academic and professional
environments.

PSO3: Use the Systems Analysis Design paradigm to critically analyze a problem.

PSO4: Function effectively and efficiently on teams to accomplish a common goal and demonstrate
professional behavior.

PSO5:Develop IT-oriented security issues and protocols design and implement a web page.

PSO6 Improve communication and business management skills, especially in providing technical
support.



SEMESTER-I

BCA-16-102; Fundamentals ofMathematical Statistics

COL Students wil/l be able to solve various Fi

BCA-16-103; Computer Fundamentals and Computing Software

CO1.

CO2.

COas.

Familiarization with the terms like Operating System, periphalalices, networking,
multimedia, internet etc.

Ability to use internet for searching information on web, sendintaés and many other tasks.

Skill to work with MS-Office

BCA-16-104; Problem Solving Through C

CO1.

CO2.

COs.

CO4.

CO5.

CO6.

CO7.

COs.

In-depth understanding o&vious concepts of C language

Ability to read, understand and trace the execution of programs
Skill to debug a program

Skill to write program code in C to solve real world problems
Understanding a functional hierarchical code orgatin

Ability to work with arrays of complex objects

Understanding a programming concept

Ability to handle possible errors during program execution.

BCA-16-105; Lab based on BCA16-103

CO1.

CO2.

CO3.

Familiarization with the terms like Operatin@ystem, peripheral devices, networking,
multimedia, internet etc.

Ability to use internet for searching information on web, sendingaéds and many other tasks

Skill to work with MSWord, Excel and PowerPoint

BCA-16-106; Lab based on BCA16-104

nan



CO1:

CO2:

COa3:

CO4:

CO5:

CO6:

CO7:

COs:

CQO9:

lllustrate flowchartandalgorithm tothegivenproblem.
lllustrateBasicStructureof the C-PROGRAMMING, declaratiorandusageofvariables.
Solveproblemsusingoperators

Simplify Conditional Operator, Precedence and Associatimifyrograms.
Exerciseconditional andterativestatementso Write C programs
Solveproblemsusingarraysandfunctions.

Solveproblemson usedefineddata types.

EvaluateType Casting,Declaration@andexpressiongé C programs

SolveC programs using @reprocessor

CO10: Exercisstandardunctionsof stringin 6 C 6

CO11: Solvdile handlingpr ogr ams i n 0CO

A

CO12: Solve C programs using Pointers to access arrays, strings and functions.

CO13: Exercis®n pointers, Structuresnd Unions.

SEMESTER-II

BCA-16-201; English (Compulsory)

BCA-16-202; Computer Organization

CO1.

CcO2.

COs.

Representation of information, conversion of number systems and Boolean algebra
Basic building blocks, Combinational Logic design, Microinstructionslasttuction Cycle

Microprocessor Instruction set and addressing modes

BCA-16-203; Fundamentals of Web Programming

CO1.The student learn the following related to Web Programming

CO2.Basic Terminology like web server, browser, website, Interneanety Extranet, WW\W

CO3.HTML, DHTML, creating dynamic web pages, CSS, JavaScript, DOM, event handling using PHP



BCA-16-204; Object Oriented Programming using C++

COL. Describe the procedural and objectented paradigm with concepts of streantagsses, functions,
data and objectives

CO2.Understand dynamic memory management techniques using pointers, constructors etc.

BCA-16-205; Lab based on BCA16-203

CO1:ldentifythestructureof HTML, JavaScripFunctionandArrays,validation,PHFunctionsand
strings.

CO2:Explain the history of the internetthat are vital in understandingvebdevelopment.

CO3:Explainconceptghatare vitalin understandingveb development.

CO4:Demonstrateheability to retrievedatafrom a databas@ndpresenit in a welpage.

COb5:Demonstratehe webpagesnoredynamic andnteractive.

CO6:Classifythe functionsof specifictypesof web pages.

CO7:SelecttheHTMLS5 technologyto developdynamicwebpages

CO8:CreatewebpagesisingHTML5, CSS,PHPandJavaScript.

BCA-16-206; Lab based on BCA16-204

CO1:Definethe concept ofClass and object.
CO2:Reciteexampledor class creation.

CO3:Perform programs on overloading, polymorphism, etc.
CO4:Simplify programmingusingOOP concepts.
COb5:EvaluateOOPprogramingfeatures.
CO6:Designprogramdor variousapplications.

CO7:UseOO0OP concepts teolveproblems.

CO8:Createsmall scale applications usimgpjectorientedprogrammingOOPS).



C09. Describe the procedural and objectented paradigm witkkoncepts of streams, classes, functions,
data and objectives.

CO10: Understand dynamic memory management techniques using pointers, constructors etc.

SEMESTER-III

BCA-16-301/BCA-16-302 PunjabiA/ History & Culture of Punjab 7 A

BCA-16-303 Information System Design and Implementation

CO1. Toimpart the knowledge and importance of Information System and its aspects.
CO2. Students will be able to be analyze and design information systems.

CO3. Will be able to do System Planning and the Initial Invedtan.

BCA-16-304; Computer Oriented Numerical Methods
COl. Able to solve various Scientific and Engi nee

CO2. Skill to execute programs of various Numerical Methods.

BCA-16-305; Data Structures

CO1:Definethe corceptof datastructuregshroughADT including List, StackQueues.
CO2:Remembealgorithmsandits analysis procedure.
CO3:Useappropriatedatastructuresasappliedto specifiedproblemdefinition.
CO4:Analyzethe complexityof given Algorithms.

COb5:Select appropriate data structures as applied to specified problem definition.
CO6:Designadvanceadata structuresingNon-Linear datastructure.

CO7:Apply datastructuredor variousdata agper requirement.
CO8:Implementoperationdike searchinginsertion,anddeletion,traversingonvariousdata

structures.

BCA-16-306; Lab based on BCA16-304



CO1.To demonstrate working of various numerical methods using C Programming.

CO2. To impart knowledge of various statistical techniques usiBgpGramming.

CO3.To develop studentsd understanding through
above stated concepts.

BCA-16-307; Lab based on BCA16-305

CO1:Definethe conceptof datastructureghroughincluding List, StackQueues.

CO2:Remembeanlgorithmsandits analysis procedure.

CO3:Useappropriatadatastructuresasappliedto specifiedproblemdefinition.

CO4:Analyzethe complexityof given Algorithms.

COb5:Select appropriate data structures as applisgpeaified problem definition.

CO6:Designadvancedata structuresingNon-Linear datastructure.

CO7:Apply datastructuredor variousdata ager requirement.

CO8:Implementoperationdike searchinginsertion,anddeletion,traversingonvariousdata

structures.

SEMESTER-IV

BCA-16-401/ BCA16-402; Punjabi-B/History & Culture of Punjab
BCA-16-403; Software Project Management
COL1. To understand the important concepts of project management.

CO2.To implementproject managemeknowledge, processelifecycle and the embodied concepts,
tools and techniques in order to achigvejectsuccess.

CO3. To apply skills and various processes t

BCA-16-404; Operating System Concepts and Linux

CO1. Will be able to understan@perating System concepts and enable them to do programming using

various Linux concepts and commands

ot}

r



BCA-16-405; Database Management System
CO1. Comprehensive knowledge of database models.
CO2. Ability to code database transactions using SQL.

CO3. Skil to write PL/SQL program

BCA-16-406; Lab based on BCA16-404

CO1: Work confidently in Unix/Linux environment
CO2: Write shell scripts to automate various tasks
CO3: Master the basics bfnux administration

CO4: Scripts and programs will be accompanied by printed output demonstrating completion of a test
plan.

CO5: Testing will demonstrate both black and glass box testing strategies

BCA-16-407; Lab based on BCA16-405

CO1:Use DDL, DML commands.

CO2:SolveSQL queries to Insert, Delete, Update data in database

CO3. Implement the operations for making and using database

CO4:Define Queries, Database concept, Cursors, Triggers.

COb5:Discuss Error and Exception Handling techniques.

CO6:Use Views, Stored Predures, Cursors, Triggers.

CO7:Classify Views, Cursors, Triggers, Stored Procedures.

CO8 Compare between database status beforafrdapplying Triggers,Cursor®atabase constraints.
CO9:SolveDatabas&ueries.

CO10: Categorizdifferenttypesof Views.

SEMESTER-V



BCA-16-501; Computer Networks

CO1.

Be able to understand the basic computer network technology.

BCA-16-502; Discrete Mathematical Structure

CO1.

CO2.

CO3.

CO4.

COs.

Develops formal reasoning.

Creates habit of raising questions.

Knowledgeregarding the use of Discrete Mathematics in Computer Science.
Helpful in formulating questions.

Ability to communicate knowledge, capabilities and skills related to the computer engineer
profession

BCA-16-503; Java Programming

CO1.

CO2.

CO3.

Able to understand OOPS Concepts and use of Java Tokens, Statements, Constants, Variables
Data types, Operators, Expressions, Decision making and Branching, Classes, Objects, Methods,
Arrays, Strings, Multiple Inheritance.

Able to Create Applets using AWTaatrols.

Able to access the Database using JDBC.

BCA-16-504; Web Application Development using PHP

CO1.Write simple PHP code to perform some functionality for a web application.

CO2.Write simple code to fit PHP into the web environment. .

CO3Implement User Defined Functions and Various Built In Functions In PHP

BCA-16-505; Lab based on BCA16-503

CO1. Understand and implement syntax and semantics of Java

CO2. Design and develop applications and Applets

CO3.Design and develop databamgented applications



CO4.Design and develop Gkhased applications

BCA-16-506; Lab based on BCA16-504
COL1. Write simple PHP code to perform some functionality for a web application.
CO2. Write simple code to fit PHP into the web environment.

CO3. ImplementUser Defined Functions And Various Built In Functions In PHP.

SEMESTER-VI

BCA-16-601; E-Commerce

CO1. Be able to learn the basic concepts diusiness, €ommerce. Help to understand the basic
concept of Business Intelligence, cloud computing, paratleiputing.

BCA-16-602 Application Development using VB.Net

CO1. Design, create, build, and debug Visual Basic applications. .

CO2. Write Visual Basic programs using objects, Common Controls, MDI forms
CO3. How to create and use database W8P.Net

CO4. How to useADO.NET data sources using Data Grid view control.

BCA-16-603; Computer Graphics and Multimedia Applications
CO1. Wi | | be able to Develop Computer Graphics pr

CO2. Detailed knowledge of Computer &hics and MultimediaApplications in the Real World,
Training and Education, Image Processing, in home and office

BCA-16-604; Lab based on BCA16-603

COl1. Mai n objective of l ab to measure the stud:
techniguesoncepts and algorithm.

CO2. To implement of line drawing, circle drawing, polygon drawing, transformation of objects,
scaling, viewing, and curve designing and modeling algorithm practically for graphics.



COs.

CO4.

To motivate students, need to think critigaand creatively in order to come with an alternate
solution for an existing problem with computer graphics.

Wi | | be able to Develop Computer Graphics p
Photoshop and Macro Media Director.

BCA-16-605; Major Project and Seminar

CO1.

CO2.

CO3.

COA4.

COS.

CO6.

CO7.

COs.

CO09.

Will be able to create and present project using VB.NET.

To be able to apply some of the techniques/principles you have been taught

To carry out time planning for the project.

To follow correct grounding anshielding practices

To do effective troubleshooting of the mini project.

To develop effective communication skill by delivering a seminar based on mini project
Demonstrate a through and systematic understanding of project contents.

Understand methodologies and professional way of documentation and communication.

Know the key stages in development of the project.

C0O10.Extend or use the idea in mini project for major project.

Post Graduate Diploma in Computer Application

Program Objectives:

PO1:

PO2:

PO3:

The broad objective of the PGDCA program is to prepare Post Graduates for productive careers
in software industry, corporate sector, govt. organizations and academia by providing skill based
environment for teaching and reseaitihe core and emerging areas of the discipline.

The Programds thrust i's on giving the stude
and applicatiororiented courses relevant to the latest computer software development. The
program emphazes the application of software technology to solve mathematical, computing,
communications/networking and commercial problems.

The aim is to develop dynamic computer professionals in short time. This covers all aspects and
basics in Computer Applation. It also has projects for developing full software in various
software languages along with real time environment. The program prepares the student to



undertake Masterébés Program and for designin
need ofthe industry and the real world.

Program Outcomes

PSO21 The understanding to apply knowledge of computing and technological advances appropriate to
the program.

PSO2: Skills to analyze a problem, and identify and define the logical modelling of solutions.

PSO3: An ability to design, implement and evaluate a comphésed system, process, component, or
program to meet stakeholder needs.

PSO4: The knack to functionféectively in teams to accomplish a common goal.

PSO5: A sense of professional, ethical, legal, security and social issues and responsibilities.

PSOG6: Effectiveness in communicating with a wide range of audiences.

PSO7 An ability to analyze thelocal and global impact of business solutions on individuals,
organizations, and society.

SEMESTER-I

PGD-1101: Computer Fundamentals

CO1. Familiarization with the terms like Operating System, peripheral devices, networking,
multimedia, internet etc.

CO2. Ability to use internet for searching information on web, sendingads and many other tasks.

PGD-1102; Computer Programming using C

CO1. Practical understanding of various concepts of C language

PGD-1103; Database Management System

CO1. Familiarization with Database Management System and ability to code database transactions
using SQL or PL/SQL.

PGD-1104; Data Communications and Networks

CO1. Be able to understand the basic computer network technology.



PGD-PR1105/Labl; (Based ofPGD-1101 & PGD-1102
CO1. Overview of Desktop computer and other components of computers
CO2. Text formatting, creation of document, Mail Merge, tables inWM$d covered.

CO3. Working on spreadsheet and mathematical function, Charts.

PGD-PR1106 Lab2; Based on PGD1103)

CO1: Use DDL, DML commands.

CO2: Solve SQL queries to Insert, Delete, Update data in database

CO3. Implement the operations for making and using database

CO4: Define Queries, Database concept, Cursors, Triggers.

COS5: Discuss Erroand Exception Handling techniques.

CO6: Use Views, Stored Procedures, Cursors, Triggers.

CO7: Classify Views, Cursors, Triggers, Stored Procedures.

CO8 Compare between database status beforefierdhpplying Triggers,Cursor®atabase constraints.
CO9 SolveDatabas&ueries.

CO10 Categorizdifferenttypesof Views.

SEMESTER-II

PGD-2101; Object Oriented Concepts Using JAVA
CO1. Able to understand OOPS Concepts.

CO2. Able to Create Applets using AWT Controls.

CO3. Able to access the Databasgng JDBC

PGD-2102 Web Technologies

CO1. Basic Terminology like web server, browser, website, Internet, Intranet, Extranet, WWW, URL



CO2. HTML, DHTML, CSS, Java script.

PGD-2103; Software Engineering
CO1. To understand the concepts of project manzaye

CO2. To implementproject managemekinowledge, processes, lifecycle and the embodied concepts,
tools and techniques in order to achi@vejectsuccess.

PGD-2104; Computer Based Accounting

CO1. To implement a systematic approach to desdpgvelopment, operation, and maintenance of
asoftwaresystem.

CO2. To apply themethods and procedures fwftwaredevelopment that can scale up for large
systems

PGD-PR2105; Lab3 (Practical based on PGD2101)

CO1. Understand and implement syntax asnantics of Java
CO2. Design and develop applications and Applets

CO3. Design and develop databasgented applications
CO4. Design and develop GtHased applications

CO5. Able to understand OOPS Concepts.

CO6. Able to Create Applets using AWT Controls.

CO7. Able to access the Database using JDBC.

PGD-PR2106; Lab4 (Practical based on PGD2102)

CO1: Identifythestructureof HTML, JavaScripEunctionandArrays,validation,PHFfunctionsand
strings.

CO2: Explainthe history of the internetthat are vital in understandingvebdevelopment.
CO3: Explainconceptghatare vitalin understandingveb development.

CO4: Demonstrateheability to retrievedatafrom a databas@ndpresentit in a webpage.



CO5:

CO6:

CO7:

COs:

Demonstratehewebpagesmoredynamic andnteractive.
Classifythe functionf specifictypesof web pages.
SelecttheHTML5 technologyto developdynamicwebpages

CreatewebpagesisingHTML5, CSS,PHPandJavaScript.

PGD-2107 Project Work:

Project will involve Development of Business Application / Web Site

CO1l.

CO2.

COas.

CO4.

CO5.

CO6.

CO7.

COs.

CO09.

Will be able to create and present project using web technology so that they design website
To be able to apply some of the techniques/principles you have been taught

To carry out time planing for the project.

To follow correct grounding and shielding practices

To do effective troubleshooting of the mini project.

To develop effective communication skill by delivering a seminar based on mini project
Demonstrate a throligand systematic understanding of project contents.

Understand methodologies and professional way of documentation and communication.

Know the key stages in development of the project.

CO10.Extend or use the idea in mini project for magpooject.



Masters of Science (Information Technology)

Program Objectives:

PO1: The educational objectives of the program is to enable the students to have a holistic@antall

PO2:

grooming to be a thorough professional in the field of IT.

Develop software solutions to problems across a broad range of application domains through
analysis and design.

PO3: Contribute to research in their chosen field and function and communicate effectively, to perform

both individually and in a mukdisciplinary team.

PO4: Continue the process of IHeng learning through professional activities; adapt themselves with

POS5:

POG6:

PO7:

ease to new technologies, while exhibiting ethical and professional standards and will be able to
work collaboratively as a member or leademultidisciplinary teams.

Students will be able to apply knowledge of computing fundamentals, computing specialization
and domain knowledge for the abstraction and conceptualization of computing models from
defined problems and requirements.

They will have the ability to understand and analyze a givenrwedd problem and propose
feasible computing solutions.

They will possess leadership and managerial skills with best professional ethical practices and
social concern and will be able tommunicate technical information effectively, both orally and
in writing.

Program Outcomes:

PSO1: Programmer or Software Engineer

PSO2: Web Designer, Hardware Designer/Engineer

PSO3: System Administration

PSO4 Technical Support/Writer

PSOS5: IT Officer

PSO6: Research Staff Member

PSO7: Systems Analyst

PSO8:Logic Designer



PSO9:Computer Scientist in R & D laboratories.

SEMESTER-I

MS-66: Linux Administration and Programming

COLl. Perform essential Linux commands such as installation, seaanbesanipulating files.

CO2. Operate running Linux systems by managing the boot process, scheduling jobs, updating the
system, monitoring system performance and managing security.

MS-61; Software Engineering

CO1. To implement a systematic approach design, development, operation, and maintenance of
asoftwaresystem.

MS-62; Computer Algorithms

COL1. Will be able to use, analyze and evaluate different problem solving techniques.

MS-42; Operating System Concepts

CO1.Will be able to understand Ofaing System concepts as mentioned below and enable them to do
programming using various Linux concepts and commands.

MS-63; Minor Project Based on 66

COL1. Designing and creation of a project using Linux commands and file system.

MS-64; Minor Project Based on 62

CO1. Designing, Creation and Analysis of a project based on different algorithms.

SEMESTER-II
MS-45; Advance Java and Network Programming
COL1. Able to understand OOPS Concepts.

CO2. Able to Create Applets using AWT Controls.



COa3. Able toaccess the Database using JDBC.

MS-65; E- Commerce and Emerging Trends

CO1. Learn the basics and usage af@mmerce in IT and business.

MS-60; Advanced Database System and MySQL

COLl. Learn the basics of DBMS and its principles.

CO2. Learn about Trarsction mechanism and concurrency control during transaction.

COa3. Learn and implement the operations for making and using database with help of SQL and
PL/SQL.

MS-67; Artificial Intelligence

CO1. Demonstrate fundamental understanding of the historgrtficial intelligence (Al) and its
foundations.

CO2. Understanding the concepts and scope of Al in future.

MS-27; SEMINAR

COL1. Students will be able to understand the latest issues and topics of information technology and
computer science.

CO2. Theircommunication and presentation skills will be enhanced.

MS-56; Minor Project Based on MS45& MS-60

CS1. Designing and Creation of Project using concepts of java as front end and MySQL as backend.

MS-68; Minor Project Based on MS67

COL1. Demonstratavorking knowledge in Prolog in order to write simple Prolog programs and explore
more sophisticated Prolog code on their own.

SEMESTER-III



MS-32; .NET Framework and C#
COL1. Introduction to .Net Framework and concepts of OOPs using C#.
CO2. Create and gq#oy windows form and ASP.Net applications

CO3. Create Applications using ADO.NET.

MS-69; Theory of Computation
CO1. Will know about Automata, Transition Systems, Language, Grammar and

CO2. Deterministic & NonDeterministic Finite State Machines.

MS-39; Computer Graphics
CO1. Understanding of Computer Graphics and Its Applications

CO2. Will be able to implement the principles and commonly used paradigms and techniques of
computer graphics.

CO3. Will be able to use OpenGL proficiently using C+€

MS-14; Systems Approach to Management and Optimization Techniques
CO1. Convert the problem into a mathematical model.

CO2. Understand variety of problems such as assignment, transportation, travelling salesman etc.

MS-18; SEMINAR 2

CO1. Students W be able to understand the latest issues and topics of information technology and
computer science.

CO2. Their communication and presentation skills will be enhanced.

MS-33; Minor Project Based on MS32

CO1. Designing and creation of a project@#.Net.

MS-59; Minor Project Based on MS 39



CO1. Able to implement the principles and commonly used paradigms and technigues of computer
graphics using OpenGL proficiently in C / C++.

SEMESTER-IV

MS-21; Major Project Industrial training 4 -Month

CO1. Students will acquire the ability to make links across different work area of knowledge and to
generate, develop and evaluate ideas and information so as to apply these skills to the project
task.

CO2. Students will understand the challenges of real trmedustry.

CO3. Students will get platform to start their carrier.



Bachelor of Science (Computer Science)

Program Objectives:

POl The revised and restructured curriculum for the Tiyesr integrated course is systematically
designed considerinthe current industry needs in terms of skills sets demanded under new

technological environment.

PO2: Information and Communication Technology (ICT) has today become integral part of all
industry domains as well as fields of academics and research.

PO3: It also endeavors to align the programmer structure and course curriculum with student
aspirations and corporate expectations.

PO4: The proposed curriculum is more contextual, industry affable and suitable to cater the needs of
society and nation in preseday context.
Program Outcomes:

PSO1: Serve as the Programmers or the Software Engineers with the sound knowledge of practical and
theoretical concepts for developing software.

PSO2:Serve as the Computer Engineers with enhanced knowledge of computers.
PSO3:Work as the Hardware Designers/Engineers with the knowledge of Networking Concepts.

PSO4: Work as the System Engineers and System integrators. Serve as the System Administrators with
thorough knowledge of DBMS.

PSO5:Work as the Support Engineers ahd Technical Writers.
PSOG6:Serve as the IT Officers in Banks and cooperative societies.

PSO7:Serve as the Web Designers with latest web development technologies.

SEMESTER-I
Paperi CS01; TheoryA Computer Fundamentals

CO1. Familiarization with theterms like Operating System, peripheral devices, networking,
multimedia, internet etc.

Paperi CS02; Theory-B PC Software



CO1. Concepts of Files and directories in NI®S, Directory Commands and General Commands,
Batch Files

CO2. Windows operating systeiminterface and organizing files and folders

Paperi PCSO01; PracticalC Practical Based on Papei CS02

CO1. Implementing Concepts of Files and directories in-M3S, Directory Commands and General
Commands

CO2. Creating Batch Files in M®OS
CO3. Organizing files and folders in Windows operating System

CO4. Working with Word processing, spreadsheet and MS Power Point software.

SEMESTER-II

Paperi CS03; Theory A Operating System Concepts
CO1. Concepts of operating systems.

CO2. CPU scheduling algahms

CO3. Process communication and process cycle
CO4. Deadlock prevention, avoidance and recovery.

CO5. Methods of memory access and memory management techniques

Paperi CS04; Theory-B-C Programming
CO1. In-depth understanding of various concepit€ language
CO2. Ability to read, understand and trace the execution of programs

CO3. Ability to handle possible errors during program execution.

Paperi PCS02 PracticalC Practical Based on Papei CS04
CO1. In-depth understanding of various contsepf C language

CO2. Ability to read, understand and trace the execution of programs



CO3. Skill to debug a program.
CO4. Skill to write program code in C to solve real world problems
CO5. Understanding a functional hierarchical code organization.

CO6. Ability to handle possible errors during program execution

SEMESTER-III
Paperi CS05; TheoryA Computer Organization
CO1. Representation of information, conversion of number systems and Boolean algebra

CO2. Basic building blocks, Combinational g design, Microinstructions and Instruction Cycle

Paperi CS06; Theory-B Object Oriented Programming using (C++)

CO1. Describe the procedural and obpeciented paradigm with concepts of streams, classes,
functions, data and objectives.

CO2. Classify inheritance with the understanding of early and late binding, usage of exception
handling
Paperi PCSO03; PracticalC Practical Based on Papei CS06

CO1. Describe the procedural and obpeciented paradigm with concepts of streams, classes,
functions, @ta and objectives.

CO2. Classify inheritance with the understanding of early and late binding, usage of exception
handling.

SEMESTER-IV

Paperi CS07; TheoryA Database Concepts

CO1. Concepts of database approach, Overview of Data models and dataniohelegpee
CO2. Relational Model, Relational Algebra and Calculus

CO0O3. Database Architecture and Data Normalization



Paperi CS08; TheoryB Data Structures

CO1. Apply the programming techniques to implement various data structures and perform various
operations on those data structures.

Paperi PCS04; PracticalC/Practical Based on Papei CS08

CO1. Apply the programming techniques to implement various data structures and perform various
operations on those data structures.

SEMESTER-V

Paperi CS09;Theory-A-Project Management

CO1. Basic Concepts like features, life cycle, tools and techniques, computerized PM, Roles and
responsibilities of Project manager

CO2. Feasibility report, implementation and financial issues
CO3. Project direction, coordation, control and performance

CO4. Report writing

Paperi CS10; TheoryB: Relational Database Management System
CO1. SQL commands, data constraints, Operators and Functions
CO2. To be able to work with SQL objects

CO3. Concept of Database SecuritydaPrivileges

CO4. Fundamentals of PL/SQL, Concepts and Writing PL/SQL codes

Paperi PCSO05 PracticalC Practical Based on Papei CS10
CO1. Implement the concepts of SQL
CO2. Writing queries in SQL.

CO3. Writing PL/SQL codes for database handling

SEMESTER-VI



Paperi CS11; TheoryA/E-Commerce
COL1. Learn the basics ofeommerce in IT and business.
CO2. Learn about business to business and business to consumer relationship.

CO3. Learn about marketing strategies and marketing segments.

Paperi CS12; Theory-B Web Programming
CO1. The student learns the following related to Web Programming
CO2. Basic Terminology like web server, browser, website, Internet, Intranet, Extranet, WWW, URL

CO3. HTML, DHTML, creating dynamic web pages, CSS, JavghcDOM, event handling using
PHP

Paperi PCS06

Practical-C Practical Based on Papei CS12

CO1. The student learns the following related to Web Programming

CO2. Basic Terminology like web server, browser, website, Internet, Intranet, Extranet, VARLV,

CO3. HTML, DHTML, creating dynamic web pages, CSS, JavaScript, DOM, event handling using
PHP



B.A. Economics Programme

Programme Outcomes:

After successfully completinB.A. Economics Programme, students will be able to:

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

Technical Knowledge: Use various tools for economic analysis and apply knowledge of Micro
Economics and Macro Economics approach for their personal benefit as well as for the benefit of
national and global economy.

Problem Analysis: Recognize and dyuthe problems of various sectors of Indian economy,
Regional economy and Global economy using the economic ways of thinking, theories, concepts
and laws.

Design/Development of Solutions: Design policies and solutions for the economic problems of
India and the global economy at large.

Usage of Modern Tools: Create, select, and apply appropriate techniques, resources, and modert
IT tools for economic analysis.

The Student and Society: Apply the knowledge of economic concepts, laws andghtwrihe
betterment of economic environment, for the society at large.

Environment and Sustainability: Develop an economic way of thinking which will lead to the
economic growth of the country by protecting environment along with sustainable pieesio

Ethics: Inculcate ethical values in the business/private and the government sector. Define

responsibilities and norms in the business environment as well as the government for the welfare
of the society.

Individual and Team Work: Work affiently as an individual, and as a part or leader of a team,
having interdisciplinary approach.

Communication: Communicate effectively on the economic activities with the community and
the society by acquiring knowledge of the national and the gkxfmaiomy.

PO10 Project Management and Finance: Apply knowledge of the economic principles for the efficient

functioning of various sectors of the economwyhether private or governmentand also devise
sources for financing them.

PO11 Life-long Learmng: Understand the nature of any discipline as a continuous process of

development and welfare of the human being

Programme Specific Outcomes



PSO1: Explain the basic concepts, laws and theories related to the economic behaviour of the humat
being.

PSO2:Inculcate the economic way of thinking.

PSO3: Apply economic analysis in practice.

Course Outcomes

BA | (1% Semester)
Course: Micro Economics
After successfully completing this course, students will be able to

CO1: Describe basic economic problems dondk towards the economy from the view point of a
consumer, a producer, a factor of production and understand the role of various market forms.

CO2: Explain division of market from consumers ar
side.

CO3: Interpret concepts related to utility, demand and supply in market.
CO4: Analyse process of production in economy, laws and variables related to the production function.
CO5: Demonstrate various forms of market and price determination concept of firm

CO6: Describe factors of production involved in process of production and theories related
distribution.

CO7: Apply the tools used for economic analysis.

B.A. | (2" Semester)

Course: Macro Economics

After successfully completing this course, studawill be able to:

CO1: lllustrate a macroeconomic approach towards economy in contrast with the microeconomic
approach.

CO2: Make a detailed enquiry into generation, calculation and measurement of national income.

CO3: Describe way of money facilitas exchanges and develop market and the economy.



CO4:

CO5:

CO6:

CO7:

COs:

Explain human behaviour creating effective demand which determines level of output and
employment in economy.

Analyse approaches towards value of money and price level in economy.
Interpret causes and controlling measures of cyclical fluctuations in economy

Assess macro policiemonetary and fiscal and its applications in the functioning of the
economy.

Evaluate developments in theory of employment of economics.

BA Il (3" Semester)

Course: Public Finance and International Economics

After completing this course, the students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

CO6:

CO7:

CO8:

CO9:

Explain nature, scope and importance of Public Finance.

Describe Causes for the Recent Growth of Public Expendituraia.

Explain Classification and Canons of taxation.

Explain Incidence and Impact of Taxation.

Explain Public Debt and Deficit Financing.

Examine theories of International Trade.

Describe problem and prospect of regionald&s

Examine Balance of Payment and Causes and Measures to correct the disequilibrium.

Explain Exchange rate and its Determination.

BA Il (4™ Semester)

Course: Quantitative Methods

After completing this course, the students will be able to:

CO1:

Explain Elementary ldea of Sets and Functions and their Applications of Micro and Macro
Economics.



CO2: Understand Matrices and Measures of Central Tendency.

CO3: Describe Correlation and Simple Regression Analysis.

CO4: Explain Interpolatonanddgr angeds Met hod.

CO5: Understand Concepts, Problems, Importance and test of Adequacy of Index Number.

CO6: Describe Time Series Analysis.

B.A. Il Honours (3rd Semester)
Course: Economics of Agriculture

CO1: Describe Concept, Scope, Objectives, Impoce and Problems of Agriculture and understand
the interdependence between Agriculture and Industry.

CO2: Describe and understand various models for transforming Agriculture.

CO3: Explain various land reforms and the impact of these institutional reforms on productivity.
CO4: The role of agricultural taxation and agricultural price policy in generating farm incomes.
CO5: Analyse the New agricultural strategy and Green Revolution

CO6: A fair understanding of the problems faced by small farmers and agricultural labourers.

CO7: Explain Agricultural credit, marketable and marketed surplus with special reference to India.

B.A. Il Honours (4th Semester)
Course: Industrial Economics
After completing this programme the student will be able to:

CO1: Describe meaning, scope, need and significance of industrial economics; and understand its role
in economic development.

CO2: Explain the organizational fornand various objectives of a firm.
CO3: Explain factors affecting industrial locations and theories of industrial location.
CO4: Describe the role of industrial concentration-aisis dispersal of industries in India.

CO5: Explain market structure armtofitability of different industries.



CO6:

CO7:

Explain the growth of firms by vertical integration, diversification, mergers, etc.

Understand the Industrial Policy of India since Independence and analyse the trends in industrial
in growth since 199in India.

B.A. lll (5th Semester)

Course: Economics of Development and Planning

After successfully completing this course, students will be able to:

CO1:

CO2:

COa3:

CO4:

CO5:

CO6:

CO7:

COs:

Describe concepts of Development and Growth of economies.

Describe characteristics of degpkd and developing economies.

Analyse constraints on the process of development of various countries.

Evaluate theories and ways of development of economies.

lllustrate role of foreign capital in development of the economies.

Appraise approaches towards process of development take place in an economy.

Assess instruments of macroeconomic policies, monetary and fiscal along with their role in
controlling cyclical fluctuations in an economy.

Explain overview of ecomaic planning in India and inclusive approach towards growth of the
Indian economy.

B.A. lll (6th Semester)

Course: Indian Economy

After successfully completing this course, students will be able to:

CO1:

CO2:

COa3:

CO4:

Describe status of the Indian economy as a dewalpeconomy in comparison with world
economy.

Describe status of agricultural and industrial sector of the Indian economy.
Explain poverty and unemployment as economic problems in the India.

Examine flagship programme of the Indian govnent and 12th plan of five year economic
planning in India. Industrial policy and LPG model for India.



CO5:

Interpret demographic features of the Indian economy and problems. Understand the taxation
structure of India and the dynamics of Ceffbtate inancial relations.

CO6 Analyse the role of Exporomotion, ImporSubstitution and MNCs in Indian context.

B.A. lll Honours (5™ Semester)

Course: Paperi I: Money and Banking

After completing this course, students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

CO6:

CO7:

COs:

Explaindefinition, components and determinants of supply of money.
Explore measures of supply of money in India.

Describe Classical, Keynesi an l i quidity p |
theory of money.

Examine functions of Central Banking, techniques of Monetary Management and Monetary
Policy of Reserve Bank of India.

Describe functions of Commercial Bank and reforms of Indian Banking system since 1991.
Examine role and structure of NBHin India.
Interpret features and role of International Monetary Fund.

lllustrate features and role of World Bank and Asian Development Bank.

B.A. lll Honours (6™ Semester)

Course: Public Finance

After successfully completing this coursgidents will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

Describe role of Government in an economy and way to maximum social advantage.

Describe sources of income, types and principles of expenditures of Government and general
importance of Public finance.

Analyseeffects ofpublic expenditur@n production, distribution, stability and innovation.
Analyse concepts and principles related to public revandéaxation

Examinetypes and forms of public debt along with waysdadeem and administearious forns
of public debt.



CO6: lllustratefunctional and economic classificationtmidge and its use as an economic instrument.

CO7: Understand fiscal federalism along with development and functional finance.



B.Com. Programme

Programme Outcomes

After successfully completing B.Com. Programme students will be able to:

PO1:
PO2:
PO3:
PO4:
POS:

POG:

PO7:

POS8:

POo9:

PO10:
PO11:

PO12:

Students will able to learn depth knowledge of commerce.

Develop the skill of applying concepts and techniques used in Commerce for real life problems.
Students will devep reading, writing, speaking skills and Business correspondence.

Creates awareness among society about Law and Legislations related to commerce and business
Students will use effectively recent Trends in Business, Organizations and ieglustr

Students will communicate effectively about Economic Environment of Country as well as
world.

Students will learn effectively use practical skills in real life related to banking and corporate
world.

Students will be able to dewg knowledge level and awareness about Recent Trends of
commercial World.

Students will be aware and use technologies effectively to communicate ideas in the area of
commerce.

Students will critically conduct research and evaluate resegdings in area of commerce.
Students will learn group synergy and to work in group.

Students will Recognize and understand individual and organizations ethical issues and its
application in society.

Programme Specific Outcomes

PSOL1:

PSO2:

PSOa3:

PSOA4:

Students will be able to apply basic skills learnt in commerce necessary for analysis of various
problems in accounting, marketing, business economics, management and finance.

Students will demonstrate progressive affective domain development of, vhkigsle of
accounting in society and business.

Students will able to demonstrate quantitative and qualitative knowledge in key areas of
organization behaviour.

Students will able to evaluate national and international issue and disqusss@monomic,
commercial and businesslated topics.



Course Outcomes

B.Com. (Semester | & II)

Course: Business Economics

After completing this course, the students will be able to:

CO1:

COz2:

COa3:
CO4:
CO5:

CO6:

CO7:
COS8:

COQ9:

Understand the concept and applications of business economics

Explain the application of economic theory to the decigimaking process of business
enterprises

Explain the concept of demand, demand forecasting and utility
Demonstrate various forms of markets and their price determination
Explain the concept of consumer equilibrium with the help of utility and indifference curve.

[llustrate macroeconomic approach towards economy in contrast with the microeconomic
approach

Get an indepth knowledge of national income
Assess vadus macroeconomic policies

Understand determination of various factors of production.

CO10: Explain the views of classical and nelassical economists of employment.

BCOM Il (Semester III)

Course: Business Mathematics and Statistics

After succesiilly completing this course, students will be able to:

CO1:

CO2:

COa3:

CO4:

Understand and apply the knowledge of matrices and determinants in significant business and
economic problems.

Gain knowledge about solving equations and system of equations.

Determne and study the changes that occur in a variable when other variables on which it
depends changes.

Apply the knowledge of technique of maximisation and minimization in business problems like
maximizing revenue and profits, minimizing costs etc.



CO5:

CO6:

CO7:

COs:

Understand the basic statistical tools useful in -aglay decision making which aids
businesses.

Investigate and draw inferences from the available data and aid further conclusions.

Use the concept of time series to measure changealires of data caused by regular and
irregular changes over time.

Measure relative changes in phenomena like price, cost of living, national income at different
points of time.

B.Com. (Semester V)

Course: Quantitative Techniques and Methods

After successfully completing this course, students will be able to:

CO1:

CO2:

COa3:

CO4.

CO5:

CO6:

Use the powerful qualitative techniques like statistical techniques and operations research
techniques for solving various decistaraking problems of business and industry.

Use thetheory of probability in the field of statistics, economics, commerce and social sciences
to make predictions in the face of uncertainty.

Apply the technique of linear programming to determine optimal allocation of limited resources
to meet the give objectives.

Use the statistical techniques of interpolation and extrapolation to find out relevant missing or
unknown values in a given series.

Understand and measure the extent of closeness of the relationship between two or more
variables ging the concept of correlation.

Estimate the value of a dependent variable on the basis of the given value of the independent
variable using regression analysis.

B.Com. Il Honours (Semester III)

Course: Development Economics

After completing thisourse, the students will be able to:

CO1:

COz:

COa3:

CO4:

Explain Economic development and its determinants.
Explain Traditional and Modern Criteria to measure Economic Development.
Describe Balanced and Unbalanced growth.

Explain Sustainable developnteits importance and indices.



CO5:
CO6:
CO7:

COs:

Describe various classical theories of Development.

Explain objectives, achievements and constra

Describe models used in Economic Planning.

Explain growth and distributio trends regarding Poverty, Unemployment, and Inequality in
India.

B.Com. Il Honours (Semester V)

Course: Industrial Economics

After completing this course, the students will be able to:

CO1:
Cco2:
COs3:
CO4:
CO5:
CO6:
CO7:

COs:

Explain pattern and phases of industrialization and changedustrial structure.
Describe factors influencing location of industries.

Describe industrial productivity and efficiency and measures to improve them.
Explain role of industrialization in economic development.

Explain importane and sources of industrial finance in India.

Descri be i mpact of Economic Reforms on | ndia

Describe role and performance of Public Sector Enterprises in Economic development.

Explain Problems and Performance of MicBonall, Medium Enterprises in India.

B.Com. Il (Semester V)

Course: Indian Economy

After completing this course, the students will be able to:

CO1:
COz:
CO3:
CO4:
CO5:
CO6:

CO7:

Explain State and nature of Indian Economy.

Describe Appraisal of Economic Reforms Programme.

Estimate National income of India and inter regional variations.

Explain demographic features of Indian population.

Explain Growth, problems of Capital Market and Reforms since 1991.
Contemporary Problems of Indiads I nternat:i

Describe Objectives, Achievements and Failure of Economic planning in India.

or



B.Com. Ill (Semester VI)

Course: Sectoral Aspects of Indian Economy

After completing this course, the students will be able to:

CO1:
CO2:
CO3:
CO4:
CO5:

CO6:

Explain Features and Productivity ofjAculture sector.

Explain agricultural finance and agricultural policy.

Describe Industrial Development during the Planning Period.

Explain importance, problem and Govt. Policy of Small Scale and Cottage industries in India.
Describe Growth and contribution of Service Sector in India in Pre and Post Reform Period.

Explain problems of Indian Economy (Poverty, Unemployment, Inflation, Unequal distribution
of Income and wealth).

B.Com. Ill Honours (Semester V)

Course: Money and Banking

After completing this programme the student will be able to:

CO1:
COz2:
COs3:
CO4:
CO5:
CO6:
CO7:
Cos:

COo9:

Describe money and measures of money supply of economy.

Describe determination of laws, theories of alternative money stock measures.
Explain concepof demand for money and price.

Explain theories of demand of money like Keynes and Friedman.

Describe concept of money supply.

Explain the concept on Inflation and its oxakimpact on the progress of a nation.
Describe bankig-it's functions, liabilities and assets.

Analyse present status of commercial banks, cooperative banks and development banks

Describenosfbanki ng financi al institutions (NBFI 0s

its performancend unregulated credit markets.

CO10: Explain the functioning of RBI, it's nature and role.

CO11:Analyse the Monetary Policy of India.

CO12: Describe the banking sector reforms in India and their impact.



B.Com. Honours (Semester VI)
Course: International Economics
After completing this programme the student will be able to:

CO1: Describe the concept of Absolute Advantage Theory of Adam Smith and Comparative Cost
Theory by Ricardo.

CO2: Explain the Heckschedhlin theory of International trade.

CO3: Have an understanding of the concepts of terms of trade.

CO4: lllustrate the difference between free trade and controlled trade.
CO5: Explain effects of tariffs and netariffs on trade equilibrium.

CO6: Describe concept of balance of tradedabalance of payment with equilibrium and
disequilibrium.

CO7: lllustrate fiscal and monetary policies for internal external balance of payment.
CO8: Explain exchange rate systems. Fixed vs. Flexible exchange rates.

CO9: Describe the theories of Exchange RaB©OP Theory and PPP Theory.



MA Economics Programme

Programme Outcomes:

Successful completion of this course will enable studerits to

PO1:

PO2:

Understand and apply various micro and masronomic tools in day to glaworking of
corporates.

Analyse the linkage/interface among various micro and macomomic parameters.

PO3: Understand mathematical and statistical tools necessary for research in Economics.

POA4:

POS5:

POG:
PO7:

POS:
PO9:
PO10:
POLL:

PO12:

PO13:

Understand internal and external environment@veloping appropriate economic and market
strategy.

Build sound basis for understanding, analyzing and evaluating Indian economic issues and
suggest appropriate measures.

Identify and analyse development issues of world in general and Ingigatioular.

Develop required skill for in depth analysis of economic events along with causes and
effects of their occurrence.

Acquire sound knowledge of concepts and structure of money market and capital market
Build knowledge of concep and current regime concerning International trade.
Develop competence in corporate efficiency and rational decision making.

Evaluate Indian Economic policies relating to agriculture, industry, trade, demography monetary
and fiscal policy &.,

Find and suggest appropriate solutions for Balance of payment problems and Foreign
exchange problems.

Develop competence to become corporate economic analysist andeoanmnic analysist.

Programme Specific Outcomes:

PSOL1:
PSO2:
PSO3:
PSO4:
PSO5:

PSOG:

Understand basic concepts, laws and theories related to economic behaviour.

Apply economic analysis in various business and corporate situations.

Develop in depth understanding of micro and mastonomic concepts and their application.
Analyse the economic impact of various state policies and government decisions.
Inculcate rational, logical and economic way of thinking.

Become environmentally conscious and adopt economically sustainable ways of life.



Course Outcomes

MA Economics (Semester | and II)

Course: Micro Economics

Successful completion of this course will enable students to

CO1:
CO2:
COs3:
CO4:
CO5:
CO6:
CO7:

COs:

CO9:

Develop understanding @fentral Problems of Economics:

Understand Concept, Stability, Existence, Uniqueness and Tyaagidibrium.

Analyse Consumer Choice in various economic situations.

Understand and evaluate market demand and supply situation.

Gain knowledge concerning problems of adverse selection and moral hazards.

Build understanding of conpts and applications in the field of production.

Make decision on the choice of ideal plant size for production activities of various kinds.

Understand concepts related to production costs along with economies and diseconomies of
scale.

Analyse various product and factor markets and their competitive environment.

CO10: Evaluate govt policies in the light of principles of welfare economics.

MA Economics (Semester | and II)

Course: Macroeconomics

After successfully completing thourse, students will be able to:

CO1:

COz2:

COa3:

Co04:

Be familiarized with the Classical and Keynesian Models of Income and Employment
Determination.

Get an insight into the Keynesian consumption function and various consumption theories
Absolute Incomehypothesis, Relative Income hypothesis, Permanent Income hypothesis, Life
Cycle Hypothesis and Random Walk Hypothesis.

Have a deep understanding about types of Investment, role of investment using Investment
Multiplier and various theories of invesémt such asClassical and Keynesian Theories of
Investment, Accelerator Theory of Investment, Meb a ssi cal Theory of | n\
g Theory of Investment and effects of uncertainty on Investment.

Comprehensively equip themselves with thediaal and empirical attempts to define money,
explain the components of supply of money, analyse credit creation by commercial banks and
understand the working of money multiplier.



CO5:

CO6:

CO7:

COs:

CO9:

Develop the ability to explain theories of Demand for Mon&assi@l Quantity Theory,
Keynesian Theory, Baumol and Tobinds Contri
Theory of Money.

Analyse Simultaneous Equilibrium and Tatonnement Process under closed and open economies
and assess the relative effectivenesMonetary and Fiscal Policies under different situations in
IS-LM-BP Framework.

Identify the effects of Inflation and understand various theories of Infla@arantity Theory,
Keynesian Theory, Monetarist views, Modern theory, Structural Thedrynflation and
illustrate short run and long run views of Philips Curve Analysis.

Analyze different phases of trade cycle and demonstrate various trade cycle thHeanssii
Samuelson Acceleratidvultiplier Interaction Model, Hicks Model, Kalddviodel and Goodwin
model of endogenous cycles.

Gain knowledge about the New Classical School, the Random Walk of GDP, Real Business
Cycle Model and the Neaeynesian School of Macroeconomics.

MA Economics (Semester | and Il)

Course: Quantitative Methods

After successfully completing this course, students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

CO6:

CO7:

COs:

CO9:

Understand and apply the knowledge of matrices and determinants in significant business and
economic problems.

Gain knowledge about solving equations and systeegoétions.

Determine and study the changes that occur in a variable when other variables on which it
depends changes.

Apply the knowledge of technique of maximization and minimization in business problems like
maximizing revenue and profits)inimizing costs etc.

Understand the basic statistical tools useful in -daglay decision making which aids
businesses.

Investigate and draw inferences from the available data and aid further conclusions.

Use the concept of time series measure changes in values of data caused by regular and
irregular changes over time.

Measure relative changes in phenomena like price, cost of living, national income at different
points of time.

Use the powerful qualitative techniques lik&tistical techniques and operations research
techniques for solving various decistaraking problems of business and industry.



C010: Use the theory of probability in the field of statistics, economics, commerce and social sciences
to make predictions ithe face of uncertainty.

CO11: Apply the technique of linear programming to determine optimal allocation of limited resources
to meet the given objectives.

CO12: Use the statistical techniques of interpolation and extrapolation to find out relevang rarssin
unknown values in a given series.

CO13: Understand and measure the extent of closeness of the relationship between two or more
variables using the concept of correlation.

CO14:Estimate the value of a dependent variable on the basis of the givenovdaheeindependent
variable using regression analysis.

MA Economics (Semester I)
Course: International Economics

After successfully completing this course, students will be able to:

CO1: Describe international economics of open economies iatefnational trade flows among
various countries.

CO2: Evaluate theories related to international trade for profit maximization.

CO3: Analyse process of gains from trade and determination of terms of trade.

CO4: Describe concept of balance of paymemd measures to correct deficit in Balance of payments.
CO5: Assess trade policy and concept related to trade policy like quotas, tariffs and exchange rates.

CO6: I nterpret I ndiads foreign trade, podationsyikeand
World Trade Organizations.

CO7: Demonstrate measures to promote exports and regulation of foreign trade in India.

CO8: Analyse nature and functions of organizations related to regional cooperation in trade.

MA Economics (Semester II)
Course: Public Finance

After successfully completing this course, students will be able to:

CO1: Describe role of Government in an economy and way to maximum social advantage in view of
Dr Dalton.

CO2: Describe sources of income, types and principlesxplenditures of Government and general
importance of Public finance.



COa3:

CO4:

CO5:

CO6:

CO7:

COs:

Analyse public expenditure in India and effects of current trend of growth in Public expenditure.
Analyse concepts and principles related to public revenue, taxation arslddtatdian taxation.
Examine external and internal debts of Government and ways to repay public debts.

lllustrate concepts of budgeting and Indian budgeting with special reference to gender budget.

Describe purpose and process of deficiancing in economy and trends in deficit financing in
India.

Describe federal finance in India and problems related to centre and state financial relationship.

M.A.Il (Semester Il & V)

Course: Economics of Growth and Development

After successfully completing this course, students will be able to:

CO1:

COz2:

CO3:
CO4:
CO5:
CO6:
CO7:
Cos:
CO9:

Understand ways to explore and exploit linkages among primary, secondary and tertiary sector
for ensuring faster economic development.

Gain knowledge of relationship between ecormigniowth and income distribution along with
ways to maintain the right balance.

Develop in depth knowledge of core values of development and its various measures.

Evaluate role of government in the overall development process and povertgtatevi

Develop understanding of types and effects of international capital flows.

Critically examine various models of Development and their relevance to less developed nations.
Evaluate different strategies of economic growth and thialslity to present needs and time.
Evaluate different investment criteria for a project and make right choice of technique.

Gain knowledge of dynamics of international trade and its effect on less developed countries.

MA 1l (Semester Il & V)

Course: Indian Economic Issues

After completing this course, the students will be able to:

CO1:
CO2:
COa3:

Explain the economy of India during preform and post reform period
Describe the appraisal of Economic Reforms Programme

Explain theOccupational structure of India



CO4:
CO5:
CO6:
CO7:
COs:
CO9:

Describe the pattern of growth and structure of Indian Agriculture

Explain the different industrial policy initiatives

Explain the problems and suggestions for poverty and unemployment in India
Explain the importance of infrastructure development in India

Describe special economic zones

Describe Indian money and capital markets

CO10: Explain SEBI

CO11:Explain fiscal imbalances and public debt sustainability in India

CO12:Describe liberbsed exchange rate management system

MA Economics (Semester Il & IV)

Course (Option I): Economics of Agriculture

After successfully completing this course, students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

CO6:

CO7:

COs:

CO9:

Understand specificities of farm organization, agricultpralduction and markets.

Identify and utilize backward and forward linkages of agriculture in various business situations.
Understand dilemmas of Development

Gain knowledge on production functions and production relations in agriculture.

Explain sources and barriers to agricultural development

Build understanding of models of agricultural development and their relevance to less developed
nations.

Assess risks and uncertainties in agriculture.

Make an assessment oeéquliar characteristics and trend in demand and supply of agricultural
products.

Understand issues related to agricultural finance and rural credit markets.

CO10: Evaluate food security issues and policy measures by the state.

CO11:Gain knowledgef issues involved in external trading of agricultural goods.

CO12:Build theoretical and practical knowledge regarding issues involved in agricultural marketing.

CO13: Get exposed to recent developments in Indian agriculture.



CO14: Analyse and criticdy assess issues, policies and programmes associated with agriculture.

MA Economics (Semester Il & IV)

Course (Option V): Econometrics

Successful completion of this course will enable students to

CO1:

COz:
COa3:
CO4:
CO5:
COE6:
CO7:
CO8:
CO9:

Apply economic theory with greater understanding of economic relationships and relevant
statistical methods.

Understand applied economic relationships for meaningful research in economics.
Understand relevant applications of econometric nustlod analysis.

Make estimation of both single and simultaneous equation models.

Understand types of data used in Econometric Models.

Undertake testing of hypothesis along with Maximum Likelihood Estimation (MLE).
Handle problemselating to Multicollinearity, Heteroscedasticity and Autocorrelation.
Undertake Testing of Specification and Misspecification

Develop understanding of Encompassing and-Eanompassing Models

C0O10: Understand simultaneous Equations ModelsRadel Data Models

MA Economics (Semester Ill)

Course (Option VII): Economics of Population

Successful completion of this course will enable students to

CO1:

COz2:
COa:
CO4:
CO5:

CO6:
CO7:

Critically examine various theories of Population along with greater understanding of
demographic dynamics.

Understand relationship between Population and Economic Development.
Analyse the Impact of Population Growth on Age and Gender Structure of Population.
Develop knowledge concerning Fertility and Mortality Differelttim India

Understand Causes and Consequences of Migration along with-Riah and Male
Female Migration Differentials in India.

Equip themselves with knowledge $ampling Vital Registration Methods.

Evaluate Population Policy of Irdsince Independence.

MA Economics (Semester V)



Course (Option VII): Economics of Money and Banking

Successful completion of this course will enable students to

CO1: Understand Balance sheet of a Central Bamtt Components of Money Supply
CO2: Develop knowledge regarding process of Money Creation by the Banks.
CO3: Understand Money Supply and liquidity dynamics in India.

CO4: Critically examine theories of demand for money.

CO5: Equip themselves with understanding&fm structure of intest rates

CO6: Understand monetaryopicy tools and monetary policy of RBI including money aggregates
targeting, interest targeting and inflation targeting approaches of RBI.

CO7: Develop information about European Monetary System and constituemiteiwiational money
and capital markets.

M.Com. Programme

Programme Outcomes

PO1: Students will be able to learn depth knowledge of commerce.

PO2: Tr ai ned t h eacguhintedl eegatdsm@currer finencial structure.

PO3: Students will apply carepts used in commerce for business decision making in a global
economic environment.

PO4: Students will critically conduct research and evaluate research finding in the area of commerce.
PO5: Develop the skills of applying concepts used in commercedhbt decision making in routine.

POG6: Develop competence with their usage in managerial decision making and control

PO7: Aware the internal and external effects in developing business strategy.

POS8: Inculcated students to acquire sound knowledgecemnand structure of capital market and
financial services.

PO9: Ciriticize the business ethics and professional values in running business.

PO10: Students gain ability to solve problems relating to Company Accounts, Valuatidrepaaal
types of sitations.

PO11: Equip the students with advanced knowledge of technigues and methods of planning and
executing the management audit.

PO12: Develop team work, leadership and managerial skills.



Programme Specific Outcomes

PSO1:Students will be able tapply basic skills learnt in commerce necessary for analysis of various
problems in management accounting, strategic management and Production & Operation
Management.

PO2: Students will able to demonstrate quantitative and qualitative knowledge in kag afe
Industrial Economics and Human resource management.

PSO3: Students will able to deal with macro environment in which a business organization operates.

PSO4: Student will be capable of analyzing the macroeconomic policies of the government asd asse
their impact on business.

M.Com. (Semester I)
Course: Managerial Economics

After completing this course, the students will be able to:

CO1: Understand the concepts and techniques used in Mioaomic theory.

CO2: Apply this knowledge in busines&cision making.

CO3: Understand the changes in the nature of business firms in the context of globalisation.
CO4: To decide on the planning and control of the benefits.

CO5: Apply the economic theory in administrative decision making.

CO6: Understandhe production theory and production decision.

CO7: Understand the product planning and market structures.

CO8: Identify all the important factors that affect a firm and industry.

CO9: Analyse number of issues relevant to businesses that are baseshomiecthinking or analysis.
C0O10:Make good decisions by providing information on waste associated with a proposed decision.

M.Com (Semester II)
Course: Business Environment
After completing this course, the students will be able to:

CO1: Understand theset of external factors such as the economic, seoomomic, government and
legal factors, demographic factors etc which are uncontrollable in nature and affect the business
decisions of the company.



CO2: Understand the dynamism of business policy.
COa3: Identify the various environmental factors and their relevance to particular industry.
CO4: Explain the importance of ethics in business.

CO5: Analyse the growth of management, education and training and how it has contributed to the
growing profesionalism of management and social orientation of business.

CO6: Importance of environment study
CO7: Check the factors to be considered for environmental scanning.

CO8: Understand the main objectives of Economic Policy and how far these objectivebd@ave
fulfilled till date.

CO9: Analyse the beneficial and harmful aspects of MNCs and how the government is trying to have
control over them.

CO10:Revi ew I ndiads Fiscal and Monetary Policy.



PG DEPARTMENT OF ENGLISH

2.6.1 Program outcomes, program specific outcomes, and course outcomes for all the programs
offered by the institution are stated and displayed in the website of the institution.

Programme Outcomes:

In addition to BA, the Department also aecompulsory English courses for classes BSc (Medical,
Non-Medical,andComputer Science), BCA, BCom. After successfully completing English Programme
students will be able to:

PO1:

PQO2:

PO3

POA4:

POS5:

POG:

PO7:

Knowledge: Students will widen their knowledge of the history of the various Periods and
Movements in English Literature. They will get acquainted with poems, dramas and novels of
various important writers of English Literature and Indian Literature. It aims tdidage the
students with the theories, approaches, methods, and specific techniques concerning the teachin
of English literature and language.

Effective Communication: Students will be able to use English language with ease, read
fluently and enich their vocabulary. Their Proficiency in communicating in English will
increase and their ability to think critically, speak articulately, write lucidly and precisely, and to
read powerfully, deftly, and with understanding of subtleties and nuances.

Critical Insight: The students will be able to understand a literary text in different contexts, and
acquire an awareness of sopidlitical and economic conditions of the society from different
periods. They will develop an ability to read texts imatiein to their historical and cultural
contexts, in order to gain a richer understanding of both text and context.

Reading: Students will become accomplished, active readers who appreciate ambiguity and
complexity, and who can articulate their owtenrpretations with an awareness and curiosity for
other perspectives.

Writing Skills: Students will be able to write effectively for a variety of professional and social
settings. They will practice writing as a process of motivated inquiry, engagin t her  wr i
ideas as they explore and develop their own. Students will be able to prepare, organize, and
deliver an engaging oral presentation.

Cultural and Historical Awareness: It will enable the students to analyze literature and fiction
using appropriate theoretical, historical, and cultural apparatus. Students get to know various
cultures and the construction of gender, nation and race throughout history.

Passion for the subject:Students will develop a passion for literature and uagg. They will
appreciate the expressive use of language as a fundamental and sustaining human activity,
preparing for a life of learning as readers and writers.

Programme Specific Outcomes:



PSO1:The students develop their ability to critically analysterature texts of different eras and be
able to interpret and review them.

PSO2:The programme seeks to foster the intellectual development of its students by encouraging study
of literature and writing. The issues of culture, history, gender, raceicigghrpolitics are
addressed and negotiated in the process of imparting knowledge of English literature in its
pluralistic forms, to help students develop a critical mindset of their own.

PSO3: The students will improve their communications skills afett@fely interact in various social
situations like interviews, seminars, group discussions etc.
COURSE OUTCOMES

COURSE: COMPULSORY ENGLISH (B.A. 1, 11, 111)

After successfully completing this course the students will be able to:
CO1: Read a variety dfexts critically

CO2: Summarize a poem and recite lines from it

COa3: Identify parts of speech

CO4: Increase their vocabulary

CO5: Develop the knowledge of grammar of the English language
CO6: Enhance their four skills of Listening, Speaking, Readind Writing

CO7: Develop their overall confidence and personality

COURSE: ELECTIVE ENGLISH (B.A. 1, 11, 1)

After successfully completing this course the students will be able to:

CO1: Do a close reading of literary texts and rhetoric.

CO2: Increase kowledge of the genres of fiction, poetry, and drama

CO3: Understand various genres of literature along with the usage of literary devices.
CO4: Understand distinctive features of novels, short fiction and prose essays

CO5: Identify a variety of form&nd genres of poetry from diverse cultures and historic periods, such
as sonnets, ballads, dramatic monologues, epic and pastoral, free verse, Elegy etc

CO6: Recognize the rhythms, metrics and other musical aspects of poetry.



CO7:

COs:

Expands the knowledgef the students about the major writers and their works in English
Literature and Indian Literature.

Prepare for postgraduate programs such as M.A. English.

COURSE: ENGLISH HONOURS (B.A. II, 1)

After successfully completing this course the studlevitl be able to:

CO1:

CO2:

COa3:

CO4:

CO6:

CO7:

COs:

Develop a holistic understanding of literature from the 16th century to the 20th century.
Examine the themes and structures of drama, fiction;fietion and poetry
Learn the relevant literary terms through exposanatious texts from across the literary ages.

Preview the history of English literature from Old English times to the Modern period, with
particular reference to the major literary movements and authors

Gain in-depth knowledge of English Litature and promote further research in the area.
Prepare for postgraduate programs such as M.A. English and other entrance examinations.

Provides an additional asset to the students along with their BA degree.

COURSE: Compulsory English(B.COM. (1), B.C.A. (I), B.Sc. (I1))

After successfully completing this course the students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:

CO6:

CO7

CaQO8:

Read a variety of texts critically

Recognize the themes of prose and drama

Define verbal, nofverbal and modern forms of communication
Compose and draft letters, reports, advertisements, tenders etc
Increase their vocabulary

Enhance their four skills of Listening, Speaking, Reading and Writing

. face interviews, group discussions and increases their capability ofimgdabs in different

fields

meet the challenges of the modern competitive society



COgo:

Develop their overall confidence and personality

MA English

Programme Outcomes:

After successfully completinil.A. English Programme students will be able to:

PO1:

POZ2:

PO3:

POA4:

POS5:

POG6:

PO7:

PQO8:

POo9:

Knowledge and Understanding It will widen the knowledge of the students about the history
of the various Periods and Movements in English Literature.

Literature in diversity : The scope of thiprogramme is quite expansive. It provides literature
not only from English language but also English translations of literary texts written in Indian
languages like Punjabi, Hindi Urdu etc.

Theoretical framework: It aims to familiarize the students with the theories, approaches,
methods, and specific techniques concerning the teaching of English literature and language.

Fluency and Word Power Students will be able to use English language with ease, read
fluently and enrich their vocabulary.

Literature, History and Society: The students will be able to understand a literary text in
different contexts, and acquire an awareness of gumaitical and economic conditions of the
society from different pgods. They will develop an ability to read texts in relation to their
historical and cultural contexts, in order to gain a richer understanding of both text and context.

Multiple Perspectives and Interpretation: Students will become accomplishexdttive readers
who appreciate ambiguity and complexity, and who can articulate their own interpretations with
an awareness and curiosity for other perspectives.

Writing and Presentation: Students will be able to write effectively for a varietypobfessional

and social settings. They will practice writing as a process of motivated inquiry, engaging other
writers6 ideas as they explore and devel op
and deliver an engaging oral presentation.

Critical and Analytical Skills : It will enable the students to analyse literature and fiction using
appropriate theoretical, historical, and cultural apparatus. Students get to know various cultures
and the construction of gender, nation and race tirout history.

Literature and Life : Students will develop a passion for literature and language. They will
appreciate the expressive use of language as a fundamental and sustaining human activity,
preparing for a life of learning as readers andens.

Program Specific Outcomes



PSOL1. Students will be able to understand the essential value of criticism in language and literature.

PSO2.Students will read many pieces of literary excellence from across different languages and
cultures.

PSO3.1t wi | | wi den student so p eoresrpoeptive i towards adiffetent ma k
interpretations and opinions.

PSO4.The Programme will make them more familiar with the language and its complex structures.
Course Outcomes: MA |

Paper Il: Literary Movements |
After passing this paper, students will be able to:

CO1: Identifies some of the major literary movements of English literature, such as classicism,
romanticism or realism.

CO2: Develop a critical thinking, and have an acute understandingtevlry history and literary
criticism.

CO3: Understand the process of literary periodisation.

CO4: Have a comprehensive knowledge of different periods of English literature.
Paper II: Approaches to Literary Criticism |

After passing this paper, studsmwill be able to:

CO1: Identify and understand various approaches to Literary Criticism, such Historical Approach,
Mythological Approach, Psychological Approach, Formalist Approach etc.

CO2: Equip themselves with a knowledge of key forms and terrogybf literary criticism.

CO3: Understand basic theoretical concepts underlying contemporary approaches to literature and the
major differences between them

CO4: Apply these different approaches of Literary Criticism on literary texts.
COb5: Widen ther understanding of interpretation and creative process.
Paper IlI: British Literature |

After passing this paper, students will be able to:



CO1:

CO2:

COa3:

CO4:

Have an overview of English literature written during initial periods of English Literature.

Identify and characterise the English literature written during the period-1660, that covers
Renaissance, Reformation and Restoration times of English literature.

Understand the Protestant Reformation and its impact on English literature.

Know about the trends, ideas, poetic forms and genres prevalent during this period.

Paper IV: British Literature Il

After passing this paper, students will be able to:

CO1:

CO2:

COa3:

CO4:

Characterise English literature written from the end of eighteenth century to the fmid o
nineteenth century, that majorly covers the Romantic Period.

Identify and analyse prominent writers and writings of Romantic Period.
Understand the cultural and literary shift from objectivism to subjectivism.

Know about the trendsjléas, poetic forms and genres prevalent during this period.

Course Outcomes: MA I

Paper I: Critical Theory

After passing this paper, students will be able to:

CO1:

COz2:

COa3:

CO4:

Have an indepth knowledge of the core texts representing literary theory post 1960.

Identify major strands of modern literary theory and develop an understanding of the function
and practice of modern literary and cultural theory.

Understand the historical progression of literary analysis as well as the ideological intpatses
have modified the practice of literary studies.

Widen their critical and analytical approach so as to understand the representational politics of
literary texts.

Paper Il: Shakespeare |

After passing this paper, students will be able to:

CO1:

Gain an insight into the works of Shakespeare and the glory of Shakespearean the playwright,
whose plays and sonnets O6pl ease all and pl eas



CO2: Read some of the naritten plays of the great playwright along with the original ones.
CO3: To conextualise Shakespeare in the modern times.

CO4: Analyse the multiple interpretations of his plays and teaetextualize his plays in alternative
ways.

Paper Ill: Postcolonial Literature
After passing this paper, students will be able to:

CO1: Examire some of the key concepts and debates in Postcolonial writing, theory and criticism.
CO2: Identify and analyse major assumptions, contexts and pitfalls of postcolonial studies.

CO3: Understand the shift to salépresentations, resistance, postcoloaieivism and theories of
language and nationalism.

CO4: Know the present/past situations and circumstances of once colonised countries and how it
affected their life, culture and literature.

Paper 1V: Writings from Punjab

After passing this paper, stutds will be able to:

CO1: Equip themselves with literary creations that emerged from or became an important part of the
literary history of Punjab.

CO2: Read and analyse the works of several literary stalwarts like Guru Nanak Dev, Guru Gobind
Singh, Kalir, Baba Farid, Bulleh Shah and a few others.

CO3: Have an indepth knowledge of the modern literature encompassing regional concerns of Punjabi
culture in particular Partition Literature, Feminism, Dalit Literature, Progressive Writings and
Diaspora.

CO4: Visualise the significance of regional Indian literature in the whole gamut of Indian literature.

Paper V: Research Methods

After passing this paper, students will be able to:
COl: Understand the increasing i mportance of rese

CO2: Have a basic understanding of Research tools and techniques, research ethics, research theor
online/print sources and documentation.

CO3: Learn thetheoretical aspects of research as well as their practical applicability.



CO4:

Grasp the importance of good and ethical research and its contribution to literature and society.

Paper VI: Creative Writing and Soft Skills

After passing this paper, studemill be able to:

CO1:

COz2:

COa3:

CO4:

Know about the finer aspects of creative writing, translation and other soft skills.

Observe the contemporary emphasis on the practical applications of ideas related to the use of
language in different situations.

Sharpen their skills of creative writing creatively,

Identify and analyse the nuances of Translation and its literary process.



DEPARTMENT OF HINDI



Hindi
(Elective)

Hindi
(Elective)

Hindi
(Elective)

Hindi
(Honours)

Hindi
(Elective)

Hindi
(Honours)
Hindi
(Elective)

Hindi
(Honours)

Hindi
(Elective)

Hindi
(Honours)

Understand the basic concept and subject of Hindi & its origin.

Understanding th&atures of Adikal in context of soctaultural and political condition

of that period.

Describing the progressive nature of sant Kabir, Nanak and Ravidas through their wi

To able to understand O0Kavitalokd by ¢

Toabletounderatnd 6 Saj eev Kahaniyand by Dr L

Importance of subject Hindi & its Branches.

Understanding the features of Bhakti kal in context of secidtural and political

condition of that period.

Describing the krishnkeela poetry of Soordas by relating it with his philosophy of his |

Through 6édJhansi kdlVeRma,mind Bidgnaphivat Noveld stuwdents

can understand our rich culture and heritage.

To able to understand O6&avitalokdéd by ¢

Understand various aspect of Hindi literature with a process to reach method and gi\

new mode and direction.

1 Understanding the features of Ritikal in context of se@oltural and political condition
of that period.

I Toablettunder stand O6Tarangini & by Manohar

1 Different area and theory such as vocabulary and vice versa.

TTo able to understand 6Kavitavali é by

1

1

1
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To abl e to umBdhearrdti @&n d yé Bvad rhaatl i Shar an
Know about Hindi literature its roots cause perspectives and methods.
Understanding the features of Adhunikkal in context of secidtural and political
condition of that period.
TTo able to understand O0Aadar sh Ekanki
f Toabe t o understand 6éTarangini d by Mano
1 Elaborating and understanding its philosophical methods of Hindi Literature.
TTo able to understand oO6Lahardé by Jayst
9 Evaluating the concept of Hindi fropast to present and making the society more clost
through literature.
To able to understand O0Kurukshetrad by
Learn about the definition and distinction of poetry like Mahakavya aur kkawnga.
Toablettunder stand O6Kahaniyandéd by Bhi sham
To able to understand OAteet ke Chal ct
To able to understand ShaBthaktiyan, Ras, Bimb and Prateek.
1 To able to Analyse the development of Devnagri script Hindi.
T Toabl e to understand 6Gadhya Phul wari 6
1 Origin and development of Hindi Nibandh, Upnyas, Kahani, Sansamran, Aatmkatha,
Rekhachitra and Jivani.
1 To able to understand Chhand.
TTo able to under sthybuhyanEkumaKkant h Vi shpe
1 To able to Analyse the development of Devnagri script Hindi.
1 To able to understand the different flows of Hindi language (Rajbhasha, Bolibhasha)
1 To able to understand Chhand and Alankar.
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DEPARTMENT HISTORY

Hi story (H3®mea) s and

The scope of the discipline of History has widened and the idea that History primarily deatbewith
glories of the bygone dynasties has become redundant. The present History encompagseplthand

their environment, men, and women ahdir mentalities, society, polity aretonomy. Thus we have
Social History, Economic History, Political and Military Histo@ultural History, History of Ideas and
mentalities, History of institutions, Political Bodies amdctices .History, thereforeloes not merely

deal with the conglomeration of discrete facts, iuattempts to arrive at a conclusion verifying the
authenticity of the facts and thus understandstiwal and Political processes of the present on the light

of the past events. Sincdeethorizonot he di sci pline has extended a |
become quite challenging.

The course that we teach our undergraduate students aims to inculcate the following among the
students:

COl. Know t he @ meani amgng thdtincudes theovarigdnatiorss, theilepeapia their
rulers.

CO2. Know t he ndstglorees and fallacees and thus to form a logical connedisiween
the present and the past.

CO3. To explain much of the present social practicg&nowing their proper context.

CO4. To the basic tools of the Historical analysis, in order todraack known historical facthings
they have learned in schetb the sources of information.

CO5. To inculcate 1 n t heheptagpanditspreseratiop.ect f or nat i

CO6. To develop critical research aptitude among theesitedand enable them for higlstudies.



POST GRADUATE DEPARTMENT OF MATHEMATICS

Programme Name: BA/BSc (Mathematics*)

* Mathematics as one of the subjects inBiAe BSc undergraduate degree programmes.

Programme Outcomes of BA/BSc (Mathematics*)

After completing BA/BSc (Mathematics*) programme, the students will be able to:

PO 1: Think and analyse the mathematical formulations critically.

PO 2: Become familiawith the appropriate tools and methods to attempt basic
advanced problems in the core mathematical disciplines.

PO 3: Pursue higher degree programmes in the subject.
PO 4: Develop problem solving strategies in real life problems.

Programme SpecificOutcomes of BA/BSc (Mathematics*)

PSO 1: Enables the students to apply the fundamental concepts imbibed and tools learnt
curriculum to critically examine, model and investigate the solutions of basic and
advanced problems in the specifi@oretical and applied mathematical core areas.

PSO 2: Motivate students for pursuing research career in mathematics and allied disciplit

Constructing concrete foundations on abstract and application oriented courses fi

PSO 3: academic enrichment.

Programme Name: BA/BSc (Mathematics*)

Course Outcomes

F.Y.BA/BSc (Mathematics*) (SEMT 1)
Paper- I: Course: Plane Geometry
After successfully completing this course, the students will be able to:

CO 1: Transform the equations by shiftingarigin, rotation of axes in 2 dimensions.

CO 2: Transform the given equation to a new equation in which the linear terms, mixe
are absent. Explain about the invariant terms in 2 dimensional transformations.

CO 3: Find out the joint equation of tweatraight lines, angle between them, conditiol
parallelism and perpendicularity, joint equations of angle bisectors, joint equation
joining origin to the intersection of a line and a curve.



CO 4: Describe about the general equation of cireld aan find circle through the intersect
of two lines, tangents, normals, chord of contact, pole and polar , pair of tangents
point, equation of chord in terms of midpoint, angle of intersection and orthogc
power of a point w.r.t. circleadical axis, ceaxial family of circles, limiting points.

CO 5: Know about the general equations of a conriparabola, ellipse and hyperbola and
able to find tangents, normals, chord of contact, pole and polar, pair of tangents
point, equation of chord in terms of mjabint, diameter and their special properties.

CO 6: Compute the conjugate diameters of ellipse and hyperbola, conjugate hyj
asymptotes of hyperbola, rectangular hyperbola.

CO 7: Identify the conics in generakcond degree equations.

Paper- Il: Course: Calculus 1 1
After successfully completing this course, the students will be to

CO 1: Understand the Real number system and the associated properties.

CO 2: Learn about the concept of bounds, gredteser bound and least upper bound.

CO 3: Know about the concepts of neighbourhood of a point, limit, continuity and differential
types of discontinuities, composite functions.

CO 4: Learn about hyperbolic functions and inverse hyperlfalictions and derivatives.

CO 5: Discuss Leibnitz theorem and application in evaluating higher order derivatives.

CO 6: Understand general mean value theoren®so| | ed6s t heor em, Lagr
Cauchyds mean valtue otrheerpr eMa,c | Taauyrli anr6Gss e x p

CO7. Discuss the concept of i ndeter minate for
limits.

Paper- Ill: Course: Trigonometry and Matrices
After successfully completing thiscourse, the students will be able to:
CO1l: Explain and wuse the appl i vaitus fumctiors fof cple

variables.

CO 2: Describe the types of matrices like Hermitian , Skew Hermitians etc and their different fc

CO 3: Calculate the rank of different types of matrices and its use to solve the system of
homogeneous and ndtomogeneous equations.

CO 4: Calculate the eigen values and eigen vectors, diagonairadirices and the inverse of a
matrix by Cayley Hamilton torem.



F.Y. BA/BSc (Mathematics*) (SEMT 1)

Paper -

I: Course: Solid Geometry

After successfully completing this course, the students will be able to:

CO 1:

CO 2:

CO 3:

CO 4:
CO5:

CO 6:
CO7:

CO 8:

Transform the equations by shifting of origin, rotation of axes in 3 dimensions thgrgasic
knowledge of dratios and ecosines.

Explain the section of a sphere and a plane and can find the spheres through a give
intersection of a line and a sphere, tangent line, tangent plane, angle of intersection
spheres andondition of orthogonality, power of a point w.r.t. a sphere, radical axis, ra
center, ceaxial family of spheres, limiting points.

Describe cylinder and its different kinds. Can find the equation of right circular, ell
parabolichyperbolic cylinders and standard form.

Understand the concept of enveloping cylinders and can find their equations.

Describe homogeneous equations, conegétserator and can determine the equation
cone with a vertex at the origin, standard form, quadric cone through the axes, right ¢
and elliptical cones whose vertex and conics for base is given.

Explain and derive equations of enveloping cones, reciprocal cones.

Find the equation of tangent plane to the cone, intersection of a straight line and a con
between two lines in which a plane cuts the cone, condition that a cone haventiuedy
perpendicular generators.

Explain coincides equations of ellipsoid, hyperboloid and paraboloid in standard fi
Reduce the general equation of second degree in three variables in standard form.

Paper- Il: Course: Calculus 1 I

After successfully completing this course, the students will be able to:

CO1:
CO 2:
CO 3:
CO 4:
CO 5:
CO 6:

Discuss concavity, convexity, multiple points, asymptotes.

Trace Cartesian and parametric Curves.

Solve the integration problems using hyperbolic functions.

Explain the reduction formulae and the connection with integrals.
Approximate value of a definite integral by using numerical Integration.
Discuss the concepts associated with series and summation of series.



CO 7: Discuss the concepts déngth, area, volume of a curve and their computation by
application of suitable methods.

Paper- lll: Course: Theory of Equations
After successfully completing this course, the students will be able
to:

CO 1: Define the terms gcd, Icm gblynomials.
CcO 2: Apply factor theorem, remainder theorem to calculate remainder.

CO 3: Explain the relationship between roots and coefficients of n degree polynomials.

Solve the cubic equations by Cardon method angubdratic equations by e s ¢ aand
Ferrari s met hod with the help of tran:
Explain the nature of root s by Descar
COS Newt onds met hod.

CO 4:

S.Y. BA/BSc (Mathematics*) (SEM- III)
Paper- I: Course: Advanced Calculusi |

After successfully completing this course, the students will be able to:

CO 1: Describe the concepts and solve the problems of multivariable calculus.

CO 2: Analyze and draw diagrams for solving examplemattivariable calculus.

CO 3: Calculate limit, continuity and differentiability of functions in two or three variables, par
derivatives, maxi ma and minima with Lat

CO 4: Calculate the Jacobians and its use in finding doublérge Integrals.

CO 5: Calculate involute, evolute and family of curves.

Paper - II: Course: Differential Equations i |

After successfully completing this course, the students will be able to:

CO 1: Explain exact differential equations and ocderive its necessary and sufficient condition
exactness, its rules and by using rules they are able to solve the given differential eque
first order.

CO 2: Solve the first order and higher degree equations by different methods as solvablg, foand
by reducing given equation to Clairautds

CO 3: Explain and derive both primitive and singular solutions by finding ¢ discriminant a
discriminant.

CO 4: Find the orthogonal trajectories of given equations by both Cartesian and@aidinates.



CO 5: Solve the linear equations with constant coefficients by five standard cases of particular ir
and some typical problems.

CO 6: Solve the linear differential equations with variable coefficier@auchy and Legendr
equations, linear differential equations of second erdemsformation of the equation k
changing the dependent variable/the independent variable, methods abrapiaparameter:
and reduction of order.

CO 7: Solve simultaneous Differential Equations.

Paper- lll: Course: Statics

After successfully completing this course, the students will be able to:

CO1l:. Recall Newt ondés L awasoncepts of moplanardonces, rooplanar dorces
concurrent forces, neconcurrent forces and their resultant. Apply parallelogram law of fc
and calculate the resultant of two forces acting at a point.

CO 2: Discuss analytical methods to fimbmponent of a force, resultant of more than two for:
Discuss equi | i br istheorenmnescribe meteysantaadrsufficient conditiol
equilibrium of a number of coplanar concurrent forces and computation of the resultant.

CO 3: Discussnon- concurrent forces, Varignon's theorem and its applications, parallel forces,
resulant of parallel forces, couplesioment , equilibrium, equivalence, behaviour in parallel
planes.

CO 4: Discuss the am conditions, equilibrium of three and mareplanar forces and the methods of
evaluation (resolved parts, moment of force). Discuss the concepts of friction, its different
stages.

S.Y. BA/BSc (Mathematics*) (SEM- IV)

Paper- I: Course: Advanced Calculusi I

After successfully completingthis course, the students will be able to:
CO 1: Explain sequential continuity and uniform continuity.

CO 2: Define sequences, bounded sequences, monotonic sequences, Cauchy sequences
convergence or divergence.

CO3:Use the tests of convergence of i nfi
Compari son test, Cauchyo6s Integral tes

CO 4: Rearrangement of convergent series.

Paper- II: Course: Differential Equations T Il

After successfully completing the course, the students will be able t



CO 1:

CO 2:

CO 3:

CO 4:

CO 5:

CO6:

CO7:

Paper-

Explain power series, analytic functions, ordinary and singular points and can use power series
Frobenius method tsolve the differential equations in series.

Know about Bessel functions of first and second kind, Legendre function, generating functions, re
relation and orthogonality of Bessel and Legendre function.

Explain partial differentialequations. Form partial order differential atjgns by eliminating arbitrar
constants and arbitrary functigrsolve the partial dier differential of first order

Find the integral surfaces passing through a given curve, surfaces orthogogiaktofamily of surfaces.
Explain Laplace transformation, linearity, existence theorem for Laplace transformations, shifting th

Laplace transforms of derivatives and integrals, multiplication of t*n, division by t and find the L
transfamation of a given function.

Explain the inverse Laplace transforms, its linearity property, shifting properties, change of scale |
inverse Laplace transforms of derivatives and integrals, Convolution theorem.

Discuss applications dfaplace transforms by solving integralifferential equations, differential equatic
with constant coefficients and variable coefficients and solve the simultaneous ordinary diff
equations.

lll: Course: Dynamics

After successfullycompleting this course, the students will be able to:

CO 1:

CO 2:

CO 3:

CO 4:

Discuss rectilinear motion with constant acceleration, diagramatic relations between velocity and -
effect of gravity on motion, Newton's laws of motion, Atwood machine and the computation of tens
pressure and description of motion.

Discussrectilinear motion with variable acceleration, concepts such as escape velocity, motior
gravity, rectilinear motion with variable acceleration.

Discuss periodic motion, SHM, motion of horizontal and vertical elastic string, curvilime&on,
projectiles, trajectories, centripetal force, motion of celestial bodies

Describe the concepts of work, power, energy and applications, concept of relativity, moment, impi
impact of collision on elastic and non elastic bodies.

T.Y. BA/BSc (Mathematics*) (SEMT V)

Paper-

I: Course: Analysis- |

After successfully completing this course, the students will be able to:

CO1:

CO 2:

Paper-

Learn about countable sets, Riemann integration, beta and gamma functions and their applications.

Discuss improper integrals and their convergence, integrals as functions of a parameter and Frullar
integral.

II: Course: Modern Algebra



After successfully completing this course, the students wiltill be able to:

CO 1:

CO 2:

CO 3:

Gain knowledge about groups, subgroups, cyclic groups, permutation groups, normal and guotien
Explain the notion of coset s, coset propert
direct products, conjugacy and class equatiomplgcity of A_n, n > 4 along with various applications.

Describe group homomorphisms, isomorphism theorems, the associated properties and ir
applications.

Understand ring theoretic conceptmtegral domains, subrings and idealbaracteristic of a ring, prim
and maximal ideals, quotient rings and fields and explain ring homomorphisms, isomorphism th
polynomial rings.

Paper- lll: Course: Probability Theory
After successfully completing this course, the students will bable to:

CO 1:

CO 2:
CO 3:

Describe and apply different type of distributions in the field @frsze and technology, medidgatustries
and in the real life situations.

Learn the importance of sampling theory while investigating different types oidwitgy elections.

Use various types of graphs and histograms.

T.Y. BA/BSc (Mathematics*) (SEMT VI)

Paper- I: Course: Analysis- Il

After successfully completing this course, the students will be able to:

CO 1:

CO 2:

Learn about double and triplent egr al s and their applicati on:
theorems.

Describe sequences and series of functions and their pointwise and uniform convergence, power ¢
Fourier series.

Paper- II: Course: Linear Algebra

After successfully completing this course, the students will/ will be able to:

CO 1:

CO 2:

CO 3:

Gain knowledge about vector spaces, subspaces, linear independence and dependence of vector:
spanning, basis and dimension, direct sums and complements of gpattes along with some
interesting consequences.

Understand and explain linear transformations, rank and nullity of a linear transformatiqmrodéss of
change of basis, some associated properties, characteristic roots and characteristic vectors, alg
geometric multiplicity.

Explain Cayley- Hamilton theorem, diagonalizable operators and matrices, minimal and charac
polynomial of a linear operator (matrix) along with some applications.

Paper- lll: Course: Numerical Analysis

After successfully completing this course, the students will be able to:



CO 1:

CO 2:

CO 3:

Discuss various numerical methods for finding roots of the equatlmesction, secant, regula
fal si, Ne wt on 6 s -lmgrangea@mtd Herrhite interpolatmn, divideddifferenc
difference schemes.

Learn the concept of numericafférentiation and describe numerical quadrature: Newton
Cotebdbs Formul as, Gauss gquadrature for mu

Learn the methods for solving algebraic and-atgebraic equations.



Programme Name: MSc (Mathematics)

Programme Outcomes of MSc (Mathematics)

After completing MSc (Mathematics) programme, the students will be able to

PO 1:

PO 2:

PO 3:

PO 4:

PO 5:

PO 5:

PSO 1:

PSO 2:

PSO 3:

PSO 4:

PSO 5:

Extend and generalize some classical results of interest, solve some intricate, abstr
research problems and hence contribute as reseanchigferent fields of mathematics.

Analyse nature of mathematics from cognitive to social perspective.
Apply the mathematical knowledge imbibed towards data analysis efficiently.
Develop need based mathematics teaclagningresources.

Explore research and development career opportunities.

Develop competences like critical thinking, reasoning and problem solving strategie
real life situations.

Programme Specific Outcomes of MSc (Mathematics)

Induce abstract mathematical reasoning.

Comprehending the fundamental mathematical facts with academic rigour to prom
new ideas in diverse disciplines.

Academic enrichment in diverse subjects in pure and applied mathematics, etiebli
students to pursue higher degree programmes.

Effective mathematical curriculum and training empowers the students to prepare,
compete and qualify various national level competitive examinations such asIBEIF
UGC-NET, GATE.

Broadenthe scope of pursuing research career in academic institutions and industi



Programme Name: MSc (Mathematics)

Course Outcomes

F.Y. M.Sc. (Mathematics) (SEM-I)
Course: MATH - 601 S Real Analysis |

After successfully completing this coursethe students will be able to:

CO 1:
CO 2:

CO 3:
CO 4.

CO5:

Define countable and uncountable sets. Discuss metric spaces, compact sets, perfect sets, conr

Explain the concept of convergent sequences in metric space, subsequences, Cauchy sequence

Definelimit inferior and limit superior. Discuss limit, continuity and differentiability of functions.
Discuss the existence of the Riema8tieltjes integral. Explain properties of the integral, integratior
vectorvalued functions, rectifiableurves.

Solve problem of interchange of limit processes for sequences of functions. Discuss uniform
convergence and describe the Stuvieiestrass theorem.

Course: MATH -602 S Algebra- |
After successfully completing this course, thetudents will/ will be able to:

CO 1:

CO 2:

CO 3:

CO 4:

Gain knowledge about permutation groups, conjugacy and simplicity of A_n, n > 4, Cayley's Theore
structure theory of finitegroupd i r ect product s, Syl owés theor
Fundamental Theorefor finite Abelian groups.

Describe finite simple groups, the groups of order p*2 and pq (p and g primes) along with some inte
applications.

Discuss the concept of solvable groups, normal and subnormal series, composition sénes;aes of
Schreier and JordarHolder.

Comprehend polynomial rings, formal power series rings, matrix rings and the ring of Guassian |
commutative rings in connection to quotient rings of polynomial rings factored by some appridgadd:
along with some interesting applications.

Course: : MATH - 603 S Differential Equations

After successfully completing this course, the students will be able to:

CO 1:

CO 2:

CO 3:

Discuss the existence and uniqueness of solution of the firstdifdgential equations. Gain knowledge
boundary value problems, Struoouville theory and ODE in more thar&riables.

Explain partial differential equations of first order, partial differential equations of higher order with
constant coefficients.

Describe partial differential equations of second order and their classification.

Course: MATH - 604 S Complex Analysis |

After successfully completing this course, the students will be able to:



CO 1: Learn Analytic functions, CaucHgiemann equations and harmonic functions

CO 2: Gain knowledge of Stereographic projection, pogeies and line integral

CO3:Clear the concepts of Cauchyds theorem, Cauc

CO4:-Know Morrerabs theorem and Liouvillebés theor

Course: MATH - 605 S Number Theory- |
After successfully completing thiscourse, the students will be able to:

CO 1: Define the divisibility, gcd, residue classes, Euler function, Legendre symbol, primitive roots and il
and binary quadratic forms.

CO2: Descri be Chinese r emai nd e rtheordmeMobig myersibndornmla and
Diophantine equations.

CO 3: Solve system of linear congruences and problems on Euler function, arithmetic functions, perfect
numbers and Diophantine equations.

CO 4: Evaluate the problems on quadratic reciprolaty, sum of two and four squares and positive definite
binary quadratic forms.

CO 5: Discuss the application of cryptography, fundamental theorm of arithmetic, special divisibility test.

F.Y. M.Sc. (Mathematics) (SEM- II)
Course: MATH - 621 S Real Analysis Il

After successfully completing this course, the students will be able to:

CO 1: Discuss the differentiation of vector valued functions and the space of linear transformations on |
R m.

CO 2: Explain thelnverse function theorem and Implicit function theorem.

CO 3: Define measurable set , Lebesgue measure , non measurable set and measurable function, calc
measure of a set.

CO4: Describe Littlewoodds three principles. EXx|
functions over a set of finite measure , fm@gyative measurable functions and explain the concept c
general Lebesgue intergral and Convergence in measure.

CO5: Discuss the differentiability of monotone functions, functions of bounded variation, absolute conti
and convex functions.

Course: MATH - 622 S Algebrai I
After successfully completing this course, the students will/ will be able to
CO 1: Gain knowledge about factorization theory in integral domains, the notion of divisibility and

associates, Unique Factorization Domains (UFDs), Principal Ideal Domains (UFDs), Euclidean
domains (EDs) and their relationships along with some interestingorearsees.



CO 2: Explain the notions of Noetherian and Artinian rings along with examples and counter example
Artinian rings without zero divisors. Comprehend and explain the Hilbert basis theorem.

CO 3: Understand modules, the difference between modules and vector spaces. Explain module
homomaorphisms, quotient modules, completely reducible or-ssimiple modules, free modules, fle
modules.

CO 4: Describe the representation and rank of linear mapp®gsth normal form over a PID, finitel
generated modules over a PID, rational canonical form and discuss the applications to
generated Abelian groups.

Course: MATH - 623 S Vector Analysis and Mechanics

After successfully completing thiscourse, the students will be able
to:

CO 1: Describe scalar and vector point functions. Perform differentiation and integration of wi
Explain gradient divergence and curl operators, Green's and Stoke's theorems, Gauss' di
theorem and Curvitear ceordinates.

CO 2: Discuss generalized awdinates, Lagrange's equations, Hamilton's canonical equations, Ham
principle of least action, reduction to the equivalent one body problem.

CO 3: Describe the equations of motion and first integral, equivalentionensional problem and
classification of orbits.

CO 4: Discuss the Viral theorem and the rigid body motion about an axis, moving axis.

Course: MATH - 624 S Complex Analysis Il

After successfully completing this course, the students will be able to:
CO 1: Recognize the singularities of complex valued functions.

CO 2: Classify Taylor series and Laurent series of complex valued functions.

CO 3: Determine hilinear transformati@nd conformal mapping.
CO4:. Grasp Weierstrass theor em, Mittagl e
CO 5: Solve the problems of Infinite product, Canonical produt and Natural boundary.

Course: MATH - 625 S Number Theory- Il
After successfully completing this coursethe students will be able to:

COl:. Define Farey sequences, continued fractions, Eu

CO2:.Describe the Pell ds equation, approximation the

CO 3: Execute the problenmn the partition functions, simple continued fractions, and averages of arithmetic functi



CO4: Use Minkowski bés theorem in geometry of numbers

S.Y. MSc (Mathematics) (SEM- Ill)
Course: MATH - 617 S Field Theory (Compulsory Course)

After successfully completing this course, the students will be able to:

CO 1: Apply the concept of a field extension to various mathematical problems including geometric constr
and perfet division of a circle into n parts.

CO 2: Test if a polynomial is irreducible finite field (Galois Fields).

CO 3: Grasp the concept of Galois Theory.

CO 4: Understand which types of equations can be solved by radicals.

Course: MATH -618 S Topology (Compulsory Course)

After successfully completing this course, the students will/ will be able to:

CO 1. Gain knowledge about topological spaces, bases, diverse topologies on a set, e.g. st
topology, metric topolgy, order topology, the product and quotient topology. Generali:
concepts such as continuity, characterise homeomorphic spaces.

CO 2: Explain connected spaces, components and local connectedness in general topologi
spaces, compact spaces, limit paioipactness, local compactness, nets and filters.

CO 3: Comprehend and apply the countability axierhdl. Understand Lindelof spaces, the
separation axioms, regular, normal, completely regular and completely normal space

CO4: Expl ai n LemmastbhehUnySobn Metrization theorem, the Tietze extens
theorem and the Tychonoff Theorem and discuss some important applications

Course: MATH - 661 S Probability and Mathe matical Statisticsl
After successfully completing this course, thetudents will be able to:

CO 1: Describe the nature of data and various methods of compilation such as measure
scales, attribute and variable, discrete and continuous variables. Discuss the noti
collection, compilation and tabulation of data.

CO 2. Represent the data by means of histogram, frequency polygon, frequency curve,

CO 3: Discuss the measures of central tendency such as mean, median, mode, geomet
harmonic mean and their properties.

CO 4: Describe the concept ainge, quartile deviation, deciles and percentiles. Explain
standard deviation, central and amentral moments, sample and population varianc
Discuss the notions of skewness and kurtosis, Box and Whisker plot.



CO &:

CO 6:

CO7:

CO 8:

CO 9:

CO 10:

Discuss the correlation & regressieam al ysi s: scatter di a
Spearmands rank correlation coeffici
the theory of attributes, independence and association.

Discuss the intuitive concept of probabiligmbinatorial problems, conditional
probability and independence, Baye's theorem and its applications.

Explain random variables and distributions: discrete and continuous random varia
Describe the probability mass functions and Probabilityitlefusictions. Explain the
cumulative distribution function.

Describe Expectation of single and two dimensional random variables, properties
random variables and the moment generating function and probability generating
functions.

Discussand apply the notion of distributions, viz., Bernoulli, binomial distribution.
Poisson, negative binomial, hypergeometric, uniform, normal distribution along wi
some applications.

Explain the normal approximation to Binomial and Poissistributions, Beta, Gamme
Chi-square and Bivariate normal distributions. Discuss the notion of sampling
distribution of mean and variance (n
inequality, weak law of large numbers and the central limit theor&pmy the results
studied to obtain the solutions of some real life problems.

Course: MATH - 678 S Linear Programming

After successfully completing this course, the students will be able to:

CO 1:

CO 2:

CO 3:

Grasp concepts of linear programming along with examples, explain convex sets.
hyperplane, open and closed kspiaices, feasible, basic feasible and optimal solutic
extreme point & graphical methods.

Understand and apply simplex methGtharnesvl method, Two phase method,
determine optimal solutions, unrestricted variables, duality theory, dual linear
programming problems, fundamental properties of dual problems, complementanr
slackness, unbounded solution in primal. Discuss and apptiuddesimplex algorithm,
sensitivity analysis.

Describe parametric programming, revised simplex method, transportation preble
balanced and unbalancedMUmethod, paradox in transportation problem. Discuss
assignment problems, integer pragraing problems: pure and mixed integer
programming problems-0 pr ogr ammi ng probl em, Go
bound technique. Describe the travelling salesman problem.

S.Y.M.Sc (Mathematics) (SEM IV)

Course: MATH - 637 S Linear Algebra (Compulsory Course)

After successfully completing this course, the students will be able to:

CO 1:

Define vector space, subspace, basis, linear independence, inner product space



CO 2:
CO 3:
CO 4:
CO5:

Determine eigenvaluesjgenvectors of a linear transformation

Learn the method of diagonalization and triangularization of a matrix
Reduce a matrix into Jordan and Rational Canonical form

Gain the concept of dual space.

Course: MATH - 638 S Functional Analysis (Compulsory Course)
After successfully completing this course, the students will/ will be able to:

CO 1:

CO 2:

CO 3:

CO 4:

Gain knowledge about Banach Spaces with examples of L"P( [a,b] ) and C([a,l
Hahn- Banachtheorem, the open mapping theorem, the closed graph theorem,
Category theorem and the Banac8teinhauns theorem along with some interes
consequences.

Explain the boundedness and continuity of linear transformations, dual spaces,
embeddig in second dual and applications.

Comprehend and explain the results in Hilbert spaces, the notion of orthonormal
Bessel 6s i négesahetrtyt hBbesm, Par sev
functionals, projections and the Rid®apresentation theorem.

Describe the adjoint operators, self adjoint, normal, unitary and isometric operat

Course: MATH - 681 S Probability and Mathematical Statisticdl
After successfully completing this course, the students will be abie:

CO1

CO 2

CO3

CO 4.

Discuss the general concept of point estimation, unbiasedness, consistency, effici
and sufficiency. Explain factorization theorem, completenessBRakwell theorem,
CramerRao inequality. Describe maximum likelihood method of estimation and me
of moments.

Explain interval estimation, confidence intervals for mealierence of means an
variances.

Explain the notion of hypothesis testing: significance test, null and alterr
hypothesis, Typéand Type Il errors. Uniformly most powerful tests, Likelihood Rai
tests, t, Chsquare and Histributions. Dscuss the tests of significance based on t;
square and F.

Discuss One way and Two way Analysis of Variance (ANOVA),-parametric tests:
sign test, Wilcoxon signed rank test, Mamhitney test.

Course: MATH - 695 S Integral Transforms and their Applications
After successfully completing this course, the students will be able to:

CO 1:

CO 2:
CO 3:

Recognize the different methods of finding Laplace transforms and Fourier transforms of differe
functions.

Solve ordinary and partial, integthfferential equations using Laplace transforms.

Familiarise with Fourier transforms and their relation with Laplace transforms



CO 4:

CO 5:

Learn operational properties of Mellin transforms, Fourier sdtiaskel transform and Laplace
transforms.

Apply the knowledge of L.T, F.T, and Finite Fourier transforms in finding the solutions of differer
equations, initial value problems and boundary value problems.

Course: MATH - 698 S Non Linear Programming
After successfully completing this course, the students will be able to:

CO 1:

CO 2:

CO 3:

CO 4:

CO &:

Understand convex functions, concave functions, subgradients of convex functions, ¢
differentiable convex functiongnaxima and minima of convex functions and concave functi
Describe the generalizations of convex functions and explain the associated properties.

Describe unconstrained problems, necessary and sufficient optimality criteria of first andaeeor
Discuss first order necessary and sufficient Fritz John conditions andTuer conditions for
constrained programming problems with inequality and equality constraints, Kuhn Tucker cor
and linear programming problems.

Discussduatiy i n nonlinear programming, weak d-u
Huard strict converse duality theorem, Dor
Converse duality theorem, Unbounded dual theorem, theorem on no pnimiatium, duality in
Quadratic Programming.

Learn and expl ain guadratic programmi ng:
programming, linear fractional programming, method due to Charnes and Cooper. Nonlinear fr
programmingDi nkel bachdés approach.

Explaina and apply game theorytwo-person, zergum games with mixed strategies, graphi
solution, solution via linear programming.

Programme Name: BCA (Mathematics*)

* Mathematics as one of the subjects intindergraduate degree programme.

Programme Outcomes of BCA (Mathematics*)

After completing BCA (Mathematics*) programme, students will be able to:

PO 1: Think and analyse the mathematical formulations critically.

PO 2:

Become familiar with the appropriat®ols and methods to attempt basic ¢
advanced problems in mathematics computationally.

PO 3: Pursue higher degree programmes in the allied areas.
PO 4. Develop problem solving strategies in real life problems.

Programme Specific Outcomes of BCAMathematics*)

PSO 1:

Intimately connects the two disciplines mathematics and computational studies



PSO 2: Promotes career opportunities in academia as well as industry.
PSO 3: Paves the way for pursuing higher degree programmes in the allied areas.

Programme Name: BCA (Mathematics*)

* Mathematics as one of the subjects in the BCA undergraduate degree programme.

F.Y.BCA (SEM - )

Course: BCA-16-102 Fundamentals of Mathematical Statistics

After successfully completing this course, the studentsill be able to:

CO 1:
CO 2:
CO 3:

CO 4:
CO5:

Describe statistical techniques and data management, classification and organization
Describe measures of central tendency, arithmetic mean, geometric mean, harmonic me
Define median, partition value, mode amathge.

Discuss correlation analysis, types of correaltion, techniques of measuring correaltion, K
pearson's correlation coefficient.

Discuss regression analysis and various associated properties.

T.Y.BCA (SEM - V)

Course: BCA-16-502 Discrete Mathematical Structure

After successfully completing this course, the students will be able to:

CO 1:
CO 2:
CO 3:

CO 4.

Understand and apply basics of set theory, relations and functions.
Describe recurrence relations and recursive algorithms.

Discuss basics concepts of Graph theanulti-graphs,
weighted graphs, paths and circuits, shortest paths, Eulerian paths and circuits.

Travelling Salesman problem, planar graphs.
Discuss the basics of Automata theory.



DEPARTMENT OF PHYSICS

PROGRAMME OFFERED: M.SC. (TYC) PHYSICS

PROGRAMME OBJECTIVES

1 Toimpart quality education in Physical Sciences and honing their academic, professional and
social skills, ethics as well as qualification.

1 To provide opportunity for academic excellence andpare students for the future
academic/research endeavours.

1 To provide academic counselling for higher studies.

1 To enhance technical, analytical and communication skills of the students.

PROGRAMME OUTCOMES

After successfully completing the M.Sc. (Physipg)gramme, students will be able to:

PO 1. Develop necessary technical and analytical skills to pursue higher studies/research/professional
career.

PO 2. Gain good knowledge and expertise in diverse areas of Physical science necessagete m
national levekests like UGGCSIR NET, JEST, GATE, etc., successfully.

PO 3. Acquire and further develop the communication skills with aid of ICT.
PO 4. Prepare for challenges arising in academic and professional life.
PO 5. Critically examineand tackle problem&om a wellreasonednd logical perspective.

PO 6. Work and learn independently as well in team environment as per the demands of
situation/problem/environment.

PROGRAMME SPECIFIC OUTCOMES

Successful completion of M.Sc. (Physics) programme, will help students to:

PSO 1.Equip themselves with theoretical and practical knowledge about the various disciplines of
physics i.e. Nuclear/Particle Physics, Condensed Matter Physics, Electronics, Classical
Mechanics, Statistical Mechanics, Quantum Mechanics and Mathematical Physics.

PSO 2.Simulate/conduct experiments followed by analysis and interpretation of data for arising from
research problems.

PSO 3.Understand the role of Physics behind various modern technology.

PSO 4.Appreciate the role abstract thinking behind the comprehensions of ahgsinses.



PSO 5.Develop proficiency in scientific writing/presentation skills.

COURSE SPECIFIC OUTCOMES

MATHEMATICAL PHYSICS | (PHY 6001)

The successful completion of Mathematical Physics | will enable the students

CO 1. To learns the relation between the variopBysical phenomena and their mathematical
idealization.

CO 2. To acquire the necessary mathematical competence based upon complex analysis, differential
equations and special functioasd interpret based mathematical models of physical behaviour.

CO 3. To apply vaious mathematical techniques for understanding theoretical treatment in different
courses.

CLASSICAL MECHANICS (PHY 6002)

On satisfying the requirements of this course, students will have the knowledge and skills to:

CO 1. Learn the conceptual understandingrake predictions, and then approach the problem
mathematically.

CO 2. Learn the important connections between theory and experiment.

CO 3. Learn the Lagrangian and Hamiltonian formalism, conservation theorems, rigid body motion,
Hami |l t onds equ atsiormatiesns. Canoni cal Tr an

QUANTUM MECHANICS | (PHY6003)

Upon successful completion, students will have the knowledge and skills to:

CO 1. Learn the mathematical tools needed to solve quantum mechanics problems and understands the
concepts of basis and operators and brakahdotation.

CO 2. Learn theory of angular momentum and spin matrices, orbital angular momentum and Clebsh
Gordan Coefficient

CO 3. Learn both Schrodinger and Heisenberg formulations of time development and their applications.

CO 4. Learn Stationary state approxiraanethods, perturbation theory, variational method with
applications and Fermi's golden rule and its application to radiative transition.

CLASSICAL ELECTRODYNAMICS | (PHY 6004)
The successful completion of Classical Electrodynamics | will enablsttidents:

CO 1. To learn Electrostatics, Magnetostatics, dielectrics and its applications.



CO2.To solve boundary value problems using Greer

CO 3. Learn to unification of Electricity and magnetism.

CO 4. To learn propagation of electromagnetiaves in dielectrics, metals and plasma media, EM
waves in bounded.

ELECTRONICS -l (PHY6005)
Upon successful completion, students will have the knowledge and skills to:
CO1. Learn electronics system with continuously variable signal

CO2. Learn function of basicomponents use in linear circuits

CO3. Learn basic construction, equivalent circuits and characteristics of basic devices.

MATHEMATICAL PHYSICS Il (PHY 6011)
The successful completion of Mathematical Physics Il will equip the M.Sc. student with:

CO 1. Knowledge of mathematical tools for developing and understanding theoretical treatment
models.

CO 2. Understanding of Group theory.

CO 3. Numerical analysis to solve problems of computational physics.

QUANTUM MECHANICS Il (PHY6012)

This course will enable the student to havadksowledge about

CO 1. Theory of scattering and calculation of scattering cross section, optical theorem, Born
approximation and its applications.

CO 2. Relativistic Quantum Mechanics using Dirac equation, Dirac matrices and the Klein Gordon
eqguation etc.

CO 3. Secondquantization of the Schrodinger wave field for bosons and fermions. Quantization of real
and complex scalar field.

PARTICLE PHYSICS (PHY 6013)

CO 1. Recognise and name the six flavours of lepton and thitasigurs of quark with their
corresponding antiparticles.

CO 2. Learn balanced strong and weak interactions, understanding the gileid and W and&
bosors.

CO 3. To learn Invariance principles and conservation laws.


https://www.open.edu/openlearn/ocw/mod/glossary/showentry.php?eid=4453&displayformat=dictionary
https://www.open.edu/openlearn/ocw/mod/glossary/showentry.php?eid=4443&displayformat=dictionary
https://www.open.edu/openlearn/ocw/mod/glossary/showentry.php?eid=4449&displayformat=dictionary
https://www.open.edu/openlearn/ocw/mod/glossary/showentry.php?eid=4449&displayformat=dictionary

NUCLEAR PHYSICS | (PHY 6014)
The successful completion of Nuclear Physics | will enable the students to

CO 1. Learn and understanding of basic properties of nuclear structure like wave mechanical properties
of nuclei, electric and magnetic moments, nuclear shapes.

CO 2. Classifyand describe various types of nuclear reactions and associated conservation laws

CO 3. Gain detailed understanding and insight into various modes of radioactive decay and its
theoretical foundation and associated selection rules.

CO 4. Understand the nature of neeakr forces in detail with the help of deutron problem and further
analysis using scattering experimental data.

CO 5. Describe properties, sources and understand detection of neutrons, and specifically the energy
distribution of thermal neutrons.

CO 6. Enhance the kowledge of nuclear fission process.

ELECTRONICS-II (PHY6015)

Upon successful completion, students will have the knowledge and skills to:

CO 1. Learn symbols, truth tables, Boolean equations and working principles.

CO 2. Learn the flip flop, shift register, counter, semiconductor memories for data processing circuits.

CO 3. Recognize and analyze the basic digital circuits and develop programming skill in assembly
language

CLASSICAL ELECTRODYNAMICS Il (PHY 7001)
The successfudompletion of Classical Electrodynamics Il will enable the students:

CO 1. To learn special theory of relativity: Lorentz transformations and their covariant formulations.

CO 2. To understand motion of particle in constant and varying electric and magnetic fedaing
relativistic motions of charge particle and further its applications.

CO 3. To learn radiation from accelerated charges and their scattering by free and bound electrons.

STATISTICAL MECHANICS (PHYS7002)

The course provides an introduction to statistical Physics, mainly for system in thermal equilibrium. The
successful completion of the course will lead to

CO 1. Understand quantum and classical statistical mechanics.
CO 2. Apply thermal and statistical principles & wide range of applications.

CO 3. Learn a variety of mathematical techniques.



NUCLEAR PHYSICS Il (PHYS7003)

At the end of the course, the students will be equipping students to

CO 1. Understand the concepts nuclear models like shell mQadlective Model etcand the role of
spinorbit coupling in the shell structure of atomic nucleiarmonic anisotropic oscillator,
Nilsson model, Rotational motion, Cranking shell model, Signature quantum number,
Kinematics and dynamic moment of inertia.

CO 2. Define and analyzBluclear reactions, Resonance and Optical model for nuclear reactions at low
energies.

CO 3. Understand the behaviour of Nuclear Physics at extremes of stability, nuclear halos, proton rich
nuclei, Radioactive ion beams, Production of super heavy nuclei.

CONDENSED MATTER PHYSICS-I (PHY7004)

The aim and objective of this course is to make the students familiar to the solids and their properties.
After completion of this course students are expected to

CO 1. Learn the study of crystalline materials using diffractiorgluding concepts like reciprocal
lattice and Brillouin zones and spatial symmetries of crystalline solids.

CO 2. Possess understanding and knowledge of Lattice vibrations (phonons), dispersion relations and
thermal properties of solids.

CO 3. Analyze electrical mperties in the freelectron and band theory of solids and transport
properties of solids using the Boltzmann transport theory.

CO 4. Gain knowledge of fundamentals of dielectric and ferroelectric properties of materials.

PARTICLE PHYSICS Il (PHY7051)

This caurse, Particle physics will provide the students an overview of current concepts and theories in
the field. After studying the course students will be able to:

CO 1. Learn about Symmetries and symmetry groups.
CO 2. Learn quarks model and its applications.

CO 3. Learn Unfied theory.

CONDENSED MATTER PHYSICS-II (PHY7052)

The aim and objective of this course is to make the students familiar to the advanced techniques anc
properties of solids. After completion of this course students are expected to

CO 1. Learn and analyze theptical properties of isotropic solids, propagation of light in conducting
media, piezoelectricity and ferroelectricity and magnetic properties of solids.

CO 2. Understand the concept of superconductivity, BCS theory of conventional superconductors, High
T superconductors.



CO 3. Define and identify crystal defects and dislocations.

CO 4. Gain the knowledge of Liquid crystals.

EXPERIMENTAL TECHNIQUES IN NUCLEAR AND PARTICLE PHYSICS (PHYS7053)

The successful completion of course on Experimental Techniques in NucleBagiue Physics will
enable the students to

CO 1. Learn and apply theoretical aspects of different equipment and methods used in the fields of
Nuclear and Particle Physics.

CO 2. Have functional knowledge for interpretation, application of error analysisstatistical
experimental data

CO 3. Have understanding of the working of basic detector and electronic systems used in nuclear and
particle physics experiments.

CO 4. Gain insight to HighEnergy Physics experiments and associated instrumentation.

ANALYTICAL TECHNIQ UES FOR MATERIALS (PHYS 7057)

The successful completion of course on Analytical techniques for materials will enable the students to

CO 1. Learn diffraction, including interpretation of basicrXy data and able to index the peaks and
infer the structure.

CO 2. Learnrelation between processing, structure, and physical properties.
CO 3. Learn basics of molecular physics, lasers and classification of transducers and related physics.

CO 4. Learn the various techniques for sample preparation and characterization.
PHYSICS LAB-1 (PHY6051) AND LAB-2 (PHY 7071)

The successful completion Bhysics Laboratory | and Physics Laboratory Il the students of M.Sc. will:

CO 1. Have the knowledge of experimental techniques in general Physics, electronics, nuclear Physics
and condensed matter Phosi

CO 2. Be able to caelate the theoretical concepts with the experimental ones.

CO 3. Will have the skill to execute experiment and deduce outcomes and conclude results.

COMPUTATIONAL PHYSICS LAB | (PHYSICS 7022) AND LAB Il (PHYSICS 7073)

On completion of thigsourse, students should be able to:
CO 1. Learn the features, syntax and semantics of the C++ programming language.

CO 2. Learn data Types, Mathematical, Relational, Logical and Bitwise Operators, Expressions and
Statements.



CO 3. Demonstrate basic knowledge of numerioathods, random numbers generators, Numerical
solution of differential equations.

B.Sc. (NorMedical) and B.Sc. (Computer Science Programmes)

The Department of Physics offer Physics as an elective course in the form of three papers and practicals in eac
semester of B.Sc (NeMledical) and B.Sc. (Computer science) Programmes. The Course specific outcomes for
these are detailed below

B.Sc. Physics Semester |

Paper A: MECHANICS -I

After successfully completing the course students will be able to

COL: Learrthe basics of Cartesian and spherical polaordinate systems

CO2: Describe centre of mass and kinematics of a system of particles.

COa3: Gain in depth information about various forces in nature, dpaeesymmetries

CO4: Understand potentialsahd el d s, central forces and Keplerds |

Paper B: VIBRATIONS, WAVES & E.M. THEORY -I
After successfully completing the course students will be able to

CO1: Understand physical characteristics of SHM and obtaining solution of the oscillator using @ifferent
equations

CO2: Learn about forced mechanical and electrical oscillators.

CO3: Gain knowledge about coupled oscillators, normal modes of vibration, Inductance coupling of electrical
oscillators.

Paper C: ELECTRICITY AND MAGNETISM  -I

After successfullycompleting the course students will be able to

CO1.: Learn basic ideas of Vector Calculus

CO2: Understand divergence, gradient and curl and their physical interpretation.

C03: Descri be applications of divergence theorem,
CO4: Gain knowledge about electrostatics and laws governing the charge distribution

CO5: Study in depth about Polarization, bound charges and boundary conditions.



B.Sc. Physics Semester

Paper A: MECHANICS 7 I

After successfully completing the coursadstnts will be able to

COL1: Understand the motion of objects in different frame of references.
CO2: Describe fictitious forces in a rotating frame of reference.

CO3: Learn about stationery universal frame of reference and ether

CO4: Develop understandirmg special theory of relativity and its applications

Paper B: VIBRATIONS, WAVES & E.M. THEORY -l

After successfully completing the course students will be able to

COL1: Learn about wave equation and its solution

CO2: Describe transverse waves on a string, characteristic impedance

CO03: Understand physical interpretation of

CO4: Study in depth about EM waves in a conducting medium and skin depth

PaperC: ELECTRICITY AND MAGNETISM  -II
After succesfully completing the course students will be able to
CO1: Demonstrate magnetic field for steady currents using&ivart and Ampere's laws

CO2: Learn about behaviour of various substances in magnetic field

CO03: Under st and v e cdawoffEM maduttienrandi Desglaceménacureennt a y 6 s

CO4: Demonstrate Self inductance and Mutual inductance in solenoid.

Physics Practical (Semester | & II)

From successfully performing the experiments, students will be able to
COL1: Preform precise measuremeritsme, length, thickness and curvature
CO2: Understand concept of moment of inertia

COa3: Learn about elastic constants and related quantities

CO4: Determine low resistance using Carey Fosters Bridge.

Ma x we |

L



CO5: Demonstrate variation of induced e.m.f. astionoof the velocity of the magnet
CO6: Study impedance of LCR circuit

CO7: Demonstrate use of B eaut yd6s bridge and Anderson Bridge

B.Sc. Physics 3rd Semester

PAPER A: Statistical Physics and Thermodynamics 1

After the successful completion, students will be able to:
CO1: Understand the basic ideas and scope of Statistical Physics.

CO2: Have insight of the basic statistical methods and concepts like probability, random variables,
expected value, variance aodmmon probability distributions.

CO3: Understand the relation between microscopic and macroscopic description through statistical
mechanics, effect of constraints on the system.

CO4: Learnthe equilibrium state of dynamic system with distribution gbamticles in two and k
compartments of unequal sizes.

CO5: Understand the phase space and its division into elementary cells.

CO6: Explain the basic approach in three statistics: Max®eltzman statistics, B.E. statistics, F.D.
statistics and Companos of M.B., B.E. and F.D.

PAPER: B OPTICS AND LASER-1

After the successful completion, students will be able to:
CO1: Recognize phenomenon based on light and related theories.
CO2: Get skills to identify and apply formulas of optics and wave physics

CO3: Understand the event like reflection, refraction, interference, diffraction etc. and their
applications.

CO4: Understand the resolving power of di fferen
experi ment . LI oydds mirror and Fresnel ds big

PAPER C: QUANTUM MECHANICS -1

After the successful completion, students will be able to:

CO1: Understand the origins of quantum mechanics, fundamental postulates of quantum mechanics.
Eigenvalues and eigenfunctions and operator formalism

CO2: LearnPl ancksdés formula of Black body radiati on



COa3:

CO4:

CO5:

CO6:

CO7:
COs8:

B.Sc

Discerning Waveparticle dualityi Photoelectric effect, Xay diffraction, Compton effect, Pair
production, Photon and gravity.

Have the knowledge of de Brogile waves, wasarket, Phase velocity and Group velocity,
Electron microscope, Particle in a box, Particle diffraction, Davi€3emmer experiment,
Interferometry with particles.

Understand the Uncertainty principle with illustrations, Principle of complementarit

Spot, identify and relate the Eigen value problems for energy, momentum, angular momentum
and central potentials

Develop the idea of spin and quantum statistical mechanics

Understand the Problems in One and Three Dimensions usirgy dependent and time
independent Schrddinger wave equations.

. Physics % Semester

PAPER A: Statistical Physics and Thermodynamic$ Il

After the successful completion, students will be able to:

CO1:

COz2:

COa3:

CO4:

CO5:
CO6:

Statistical definition of entropy, change of ey of a system, additive nature of entropy, law of
increase of entropy, reversible and irreversible processes with examples.

Learn to evaluate entropy changes in a wide range of processes and determine the reversibility ot
irreversibility of a proess from such calculations.

Under stand the efficiency of Carnotds engin
thermodynamics and implications of the second law of thermodynamics and limitations placed
by the second law on the performamndehermodynamic systems.

Grasp the interrelationship between thermodynamic functions and ability to use such
relationships to solve practical problems.

Under stand t he der i vdgnamicalrelabohs aMlaapplicatioris.6 s t her r

Get the idea of the thermaynamical treatment of JoulEhomson effect. Use of Joulehomson
effect for liquification of helium, and production of very low temperature by adiabatic
demagnetization.

PAPER-B: OPTICS AND LASERS-II

After the successfudompletion, students will be able to:

CO1:
COz2:

Understand the Laser Fundamentals and Interaction of light with matter.

Know the Kinetics of optical absorption (qualitative account only) Qualitative account of
Collisional broadening, Doppler broadening\&tural broadening,



CO3: Learn the Mechanism of Luminescence, Lasing action, Components of Laser, Elementary theory
of optical cavity,

CO4: Understand the Laser Systems: Types of lasers, working and their working.
CO5: Get insight of the Fiber Optic®hotonics, Optical fibre, Construction, and their application.

CO6: Understand the Optical fibre based communication system, Medical applications.

PAPER-C: QUANTUM PHYSICS-II
After the successful completion, students will be able to:

CO1: Know the Raditive transitions, selection rules and life times, Spectrum of hydrogen atom,
Degeneracy of Fatom energy levels, fine structure,

CO2: Under st and t he El ectron angul ar mo ment um,
momentum, Exclusive principle, SterGerlach experiment, spiorbit coupling, electron
magnetic moment, total angular momentum,

CO5: Learn the Hyperfine structure, examples of one electron systems, Anomalous Zeeman effect,
Landeg factor PascheBack Effect, Stark Effect

CO6: Understandthe Symmetric and Antisymmetric wave functions, exclusion principle, Many
electron atoms

CO7: Recogni ze the Electroni c -@rlmtrcdupliggy leSacouplmg) 47, Hu
couplings, term symbols. Atomic spectra of H, Na, He and Hg, sateatles. Xray spectra,
nomenclature,

CO8: Understand the Complex molecules, molecular spectra, selection rules, symmetric structures,
rotational vibrational levels and spectra of diatomic molecules, vibradi@tion spectra,
electronic spectra of metules,

CO9: Identify the Franck Condon principle, fluorescence and phosphorescence, Raman Effect,
Magnetic resonance experiments

PHYSICS LAB (3" and 4" Semesters)

The aim of the Laboratory is to develop the scientific and technical temper in tleatstatid as such it
may consist of development of a laboratory experiment, fabrication of a device or electronic circuit etc.

CO1: Identify optical components and systems.
CO2: Understand, and choose different models for light.
CO3: Ability to calculate light level and ray paths in optical systems.

CO4: Knowledge of the operating principle of some important types of optical instruments.



B.Sc. Physics 8 Semester

PAPER A: CONDENSED MATTER PHYSICS - |

After the successful complen, students will be able to:

CO 1. Gaininsights of basics of crystalline structures of solids

CO 2. Understand the concept of reciprocal lattice for the theoretical study of crystalline solids
CO 3. Understand the barttieory of electronic structure of solids

CO 4. Distinguish between metals, semiconductors and insulators

CO 5. Enhance the knowledge of free electron theory of metals

PAPER B: ELECTRONICS AND SOLID STATE DEVICES -|

After the successful completiogtudents will be able to:

COl. Learn the concept of current and voltage source

CO 2. Understand and explain the construction and principle/working of CRO and its applications.

CO 3. Enhance the knowledge of semiconitus and associated devices likejpnction and Zener diode and
interpretation with the help of energy band diagrams.

CO 4. Interpret and analyze various kinds diode circuits like clipper, rectifiers.

CO 5. Understand the structure and working of Bipolar Juncti@m3istor, its characteristics.
CO 6. Analyze the role of BJTs in CB, CE and CC configuration amplifiers.

CO 7. Gain insight about4parameters through analysis of CE amplifiers.
PAPER C: NUCLEAR & PARTICLE PHYSICS -1

After the successful completion, studewii be able to:

CO 1. Understand and gain insight into the quantitative and qualitative properties of atomic nuclei.
CO 2. Describe the nature of nuclear forces using meson theory.

CO 3. Learn about the features and applications of liquid drop model and shell model.

CO 4. Acquire detailed knowledge about radioactivity and differentiate between its various modes.

CO 5. Classify nuclear reactions and associated theoretical concepts.

B.Sc. Physics 8 Semester

PAPER A: CONDENSED MATTER PHYSICS - I

After the successfudompletion, students will be able to:



CO 1. Gain insights of basics of lattice dynamics, phonns ans specific heat of solids
CO 2. Understand the microscopic mechanism of magnetic phenomena in solids
CO 3. Gain the knowledge of liquid crystals and tregdplications

CO 4. Enhance the knowledge of phenomenon of superconductivity

CO 5. Acquire the knowledge of fast emerging field of nanomaterils

PAPER B: ELECTRONICS AND SOLID STATE DEVICES -1l

After the successful completion, students will be able to:

CO 1. Learn the structure and working of JFET and MOSFET in detail alongwith their characteristics.
CO 2. Describe in detail about various types of oscillators and feedback in amplifiers.

CO 3. Understand the characteristics and application of operational amplifiers.

CO 4. Convert binary and decimal numbers and apply Boolean algebra for simplification of logic circuits.
CO 5. Draw and explain various logic circuits.

CO 6. Gain insight into the analog and digital communication systems, modutigiandulation.

PAPER C: NUCLEAR & PARTICLE PHYSICS -1l
After successful completion, students will be able to:

CO 1. Understand the interactions of different types of nuclear radiation with matter
CO 2. Analyze the energy loss mechanism due to various factors.

CO 3. Gain knowledge into principle, consttian and working of various radiation detectors (-Gled
detectors, Scintillation detectors and Semiconductor Detectors).

CO 4. Classify elementary particles and detail their respective properties, detail the role of symmetry and
conservation principles amgscribe quark model

CO 5. Know the origin and composition of cosmic rays.

CO 6. Gain insight into the working of various particle accelerators and Accelerator facilities available in India.

PHYSICS PRACTICALS (5" and 6" Semestery

CO 1. To develop the scientific artdchnical temper in the students.
CO 2. To train students for laboratory experiment, fabrication of a device or electronic circuit etc.

CO 3. To establish bridge between theoretical and experimental concepts in condensed matter physics, nuclear
physics and electrors

CO 4. To develop the ability to acquire, analyze and interpret experimental data followed by its presentation.



Learning Outcomes from the Subject Physical Education

Modern life, as characterized by sedentariness, automation and computerization, hd aaneatelass

of human beings who just sit for hours each day. THec2htury is an age of space and technological
gigantism, charged by speed, noise and other tension producing factors. The stress created by th
demands of our social, and economicalteys, and our devotion to intellectualism is tremendous.
Urban life style has caused many tensions and it will grow worst for mankind.

Physical Education has a special significance, unique role and has made unlimited contribution in the
modern age as it tars to the biological, sociological, and psychological necessities of the man. Swami

Vi vekananda has stressed that @AWhat I ndia need
Physical Education is of great value for the man not only for hesgmt but also for his future.
Emphasizing the need and I mportance of physical

of the body that makes the operation of mind ea

B.AI

B.A | (Semester I)

1 The objective of this papeis to provide basic knowledge about the concept and historical
development of Physical Education in India.

1 It provides information about the origin of various sports events and competitions such as Ancient
and Modern Olympic Games, Asian Games and Commonwealth Games etc.

1 This would help the students to understand the subject in depth and he/she may opjdtisasu
professional career in future.

1 It also elaborate the functions of governing bodies such as Sports Authority of India (SAl), Indian
Olympic Association and International Olympic Committee.

1 Since, Physical education has become an integral pachobkcurriculum all over the world, this
would help the students to opt this subject as a professional career. Hence, the basic knowledge
about the concept and its development as a professional career is important.

B.A | (Semestek Il)

This paper explaithe anatomy and physiology of human body. Since, the subject is related to physical
activity and bodily movements, the students must possess the knowledge about the human structure an
itds functioning in relation to physical activi

Learning outcome:

It provides fundamental knowledge about the structure of Cell, Skeletal System and Muscular System
along with the short term and long term effect of exercise on various systems.

1 The paper aim to provide the knowledge about the concept of wgumirand cooling down and
its significance in the field of sports. The student would understand the importance of physical



fitness in their lives. This may encourage them to take part in regular physical activity program for
the fitness and better lifeseyl

The knowledge about the concept of Health and Health Education and its importance in today's
scenario has great role to play. Hence, the idea is to provide this knowledge with the help of
content given in the syllabus. This would help the studentsctddate healthy living (health care,
hygiene and wellness).

First aid is very important in our daily lives and specifically in the field of games and sports. So, it
is very essential that students must have some knowledge about first aid. Keeping theview
necessity of the content it has been given to promote safer practice among the students.

The content includes biological basis of Physical Education which enables the students to have
basic knowledge related to growth and development and the factars may affect the process

of growth and development. It also help the students to know about the various stages of growth
and development. Make them understand the physical, physiological, intellectual, social and
emotional development taking place durthgse stages of growth and development.

Hence, the content of the paper is designed to make the students understand various concept
related to physical and bodily movement and their effect on various systems along with the effect
of their exercise on thgrocess of growth and development of a person.

B.A I

Learning Outcome

B.A Il (Semester IlI)

The aim of content of semester Il is to provide various aspects of psychology and sports psychology,
which helps the sports persons to improve theinformance.

= =4 -4

= =

Enables the students to have knowledge of the psychological factors affecting performance.
Thrown light on the meaning and laws of learning.

Highlights the meaning of learning curve and its importance in Physical Education.

Guides the student® deal with psychological problems and what role does Physical Education
plays in showing their problems.

An understanding of motivation and methods to motivate sports persons.

Knowledge of transfer of training.

Make students understand about the peidggnand its traits and role of politics, economy and
media in promoting sports.

Makes students familiar about the history, rules, regulations, basic fundamental and major
tournaments of Softball.

B.A Il (Semester 1V)

Learning Outcome:



The main aim ofthe content of semester IV is to enable the students to be familiar with the
physiological systems of the body, blood and its composition, communicable diseases, yoga, basic of
tennis and sports injuries.

1 The subject content deals with Respiratory Systeitihat the sports persons have the knowledge of
level of training to be done for improvement in sports.

1 Knowledge of Digestive System and its organs.

1 To throw light on Circulatory System of the body, Heart and its structure so that the sports persons
areaware of the circulation of the blood in the body and to what extent the heart can be overloaded
while performing vigorous activities.

1 To make students understand about the functions and composition of blood, different blood groups
and the meaning of bloadotting.

1 The content deals with communication diseases like HIV/AIDS, Hepatitis and Tetanus and their
mode of transmission so that they can prevent themselves from these diseases.

1 Yoga plays a great role in improving the health status of people. Itdslywspread in all the
countries. The content aim is to provide knowledge to the students about the importance of yoga
and practice of various cultural and meditative poses.

1 Students also have the understanding of history, rules and regulation, basmdatala of Tennis.

1 The content further acquaint the students with the knowledge of common sports injuries and their
causes and preventions as injuries are part of sports and physical activities.

1 Knowledge of basic treatment of these injuries helps theepdaly control the injury at the initial
stage itself before it gets worse.

1 The content further elaborates the types and causes of Disability and Rehabilitation to regain the
former fitness after an injury.

B.A I

B.A Il (Semester- V)

The objective of e syllabus is to provide broad understanding of play, recreational, competitions,
camps, posture and postural deformities, massage and its importance and basic understanding of cricket

Learning outcome
The students of physical education semester Vhalle the conceptual knowledge of the following:

1 Sports person and general public will be benefited by having the knowledge of importance and
types of massage.

1 Stress, hypertension etc. can be removed by having the knowledge of recreational activities and
play.

1 Students will have the understanding of organizing camps and competitions.

1  The content will also help the professional Physical Education students to organize athletic meet in
their respective schools and colleges.

1 Postural deformities like kyphosisprdosis, flat foot, knock knees are very common among
students these days due to sedentary life style. The content helps the students and society fo
healthy living.



1

Students will also have the knowledge of effects of physical activities and their eifieatgng and

the body composition. Lack of physical activities have made people obese, resulting in various
diseases like blood pressure, heart attack etc. Society can be made aware about the importance ¢
physical activities.

B.A lll (Semester- VI)

The content of semester VI will highlight various physiological systems of the body like nervous
system, excretory system, and endocrine system. The content of this semester also aims to provids
knowledge about sports training and general physiologicateqin like vital capacity, oxygen debt,
fatigue muscular contraction, meaning of blood pressure and hypertension in order to improve
performance and become elite players.

Learning outcome

The students of physical education semester VI will have theeptmal knowledge of the following:

1

=a

Learn the functioning of nervous system, whi
center.

Will have the understanding of excretory and endocrine systems.

Sports persons can enhance their performance and caméetite athletes through the knowledge

of chapter sports training.

In every day to day life the common problems like blood pressure, obesity, heart problems and
hypertension are faced by a large number of the people. Student will have the knowledge of
measuring blood pressure, vital capacity, causes and preventions of obesity, hypertension, benefits
of exercise in getting rid of these common diseases and making life smooth and healthy.

Will have the understanding of career aspects and scope for physicatied after completing

their graduation with physical education as one of the elective subject.



Department of Political Science
Bachelor Degree Programme

The Department of Political Science, Sri Guru Gobind Singh College was established in th86gar

with a determined aim to bring forth the distinct political theories and concepts and make the students
aware of the current political trends at both national and international level. The syllabus of the courses
has been framed, in accordance witle thbjective to make the students aware about the dynamic
character to the Discipline. Changes in political environment happen radically leaving everybody off the
guar d, As VI adi mir Lenin says, 0 There ar eeredeca
decades happeno.

The esteemed teachers of the Department of Political Science have explored rigorously the current
syllabus and tried to chalk out some specific outcomes of B.A. three year, six semesters Programme 0
their own. Such expected Outcomeaynie listed as follows

Program outcomes

After successfully completing B.A. Political Science Programme students will have

PO1: Knowledge about the recent political happeningsThe course aims to make the students have an
enriched knowledge system about the important political theories, concepts and issues. In addition to that
course provides the students with understanding of dynamic aspects of discipline.

PO2: Awareness abat contemporary trends in politics: More importantly, the programme is expected to
generate an in depth awareness among students regarding the events and trends taking place in th
contemporary times. The outcome is expected to not only create awarenasolgenerate the ability
among students to understand and make sense of the syllabus related theories in consonance with th
recent political trends and events.

Program specific outcomes

The current syllabus is well chosen of the topics from the wtmipus of Political Science to represent
distinct theories and issues from different dimensions. They are not only meant to make the students
familiar with the dominant trends of the contemporary times, but also to open out new knowledge
systems. The studg with the current syllabus is expected to be able to corroborate recent events with
the important theories and concepts of political science along Wwidining an understanding of the
changing nature of politics in the changing times.

Course Outcome

Semester 1; POLITICAL THEORY -I

CO1. The paper offers the first year undergraduate students with the basic aspects, concepts and themes in th
discipline of Political Science. The course would bring conceptual clarity to the students while putting
light on the very basic ideas of state, Political system and sovereignty.

Semester II; POLITICAL THEORY -l



CO1. The expected output of this paper is to deepen and expand the theoretical knowledge of the subject. This
course provides the students with bettaderstanding of the concepts that have shaped our politics,
including freedom, equality, liberty, democracy and justice. Paper helps the students to determine the
political values and attitudes of the people and their transferability through the corkemslitical
culture and political socialization respectively. This course makes students explore, what a better political
world would look like and how we can create it.

Semester Ill; INDIAN GOVERNMENT AND POLITICS

CO1. The purpose of this paper is deepen the knowledge and understanding of one of the most powerful
forces operating on people, communities and corporations today, namely Government and politics in
India. This paper reflects on the supreme law of the land that is Constitution of Inbicewéuggerating
the basic features of the constitution, namely fundamental Rights and Duties along with Directive
principles of state policy, Legislature, Executive and judiciary at center and state levels. This paper
enriches the understanding of studexisut the working of governmental institutes in India.

Semester IV; INDIAN POLITICS

COl. The expected outcome of this paper is to enrictl
political system with reference to political parties, tlaety system, elections and voting behavior. One
gets to understand the wider perspective about emerging trends and debates in contemporary India as w
have witnessed the corona virus as a game changer in political atmosphere. It also covers the recen
devdopments in Indian Foreign Policy in the emerging/changing world order.

Semester V; COMPARATIVE POLITICAL SYSTEMS (UK AND USA)

CO1. The study of comparative political system is a great way to gain a deeper understanding of distinct
political systems. Té expected outcome of this paper is to serve as an introduction to the field of
comparative politics. It provides a broad overview of the field of comparative government and politics
and examines some key appr oac h ewhichplated geatemphdsis t r i
on analyzing the origins and working of two absolutely distinct and different political systems, the UK
(the mother of all constitutions) and the USA (the first written constitution of the world). The student will
not only beome familiar with the working of these two political systems but also understand how the
concepts of comparative politics can be used to understand real world politics.

Semester VI; INTERNATIONAL POLITICS: THEORY AND PRACTICE

CO1. This paper provides awareness to the students about the Idealist and Realist views of the world. It also
highlights the key issues namely, Balance of Power and Collective Security while bringing emerging
trends in international politics into the light. Masnportantly this course helps the students to gain
understanding about the locus of power at the global level by making them recognize Unipolar, Bipolar
and Multi-polar world.



Department of Public Administration

Programme Outcome

Bachelor of Arts dege requires full time study comprising of two semesters per year for three consecutive years.
This course introduces a wide range of concepts to the students through different subjects, which helps them t
inculcate reasoning ability to withstand differerhallenges in the contemporary era. It also emphasizes on
analytical and critical thinking in analyzing the problems with their active involvement and cooperation. This
course aims at preparing the students with adequate knowledge, skills and prelciena@onnect with
multifarious domains, which are intdrsciplinary such as cultural, social, political, geographical, environmental,
administrative and economic. It dwells upon deep understanding of ethical behaviour and lifelong learning habits.
The dscipline of Public Administration started as a systematic and scientific study of functions of Government in
multiple domains and at different levels. It is a field of enquiry with a diverse scope. It is a combination of both
theory and practice, which sties and analyzes the machinery and procedure of Government.

Programme SpecificOutcomes:

(SEM 1) Administrative Theory: The course is intended to familiarize the students to the foundational concepts
in the discipline of Public Administration, iEsvolution, Development of Principles of Administration, its Nature,
Scope and ignificance. Students are acquainted with better understanding regarding the progression and
changing dynamics of Public Administration as a field of study as well as itsgadaapiplicability in the Public
Sector, Corporate Sector at National level and Globally.

SEM 1) Indian AdministrationStudents have higlevel ability to combine theory and practice in a meaningful
way to address the contemporary issues in the Indianmstration. Students will be exposed to the working of
President of India, Prime Minister, Chief Minister, Governor, Lok Sabha, Rajya Sabha, Cabinet Secretary and
Indian Judiciary.

[II) Personnel Administration: The course is intended to make the studemédl acquainted with the
Recruitment, Selection, Training and Promotion process in Public Services. They are also made aware abou
working of Bureaucratic System, the problems of prevailing Corruption in the System and the importance of
placing the rightperson on the right job. Emphasis is also laid on recognizing MEN as the most important
resource of the Nation.

IV) Financial Administration: Finance is the lifeblood of any Business Organization or of Administrative
Systems. This particular course helps students to take sound financial decisions, which will effect the entire
business operations of the concern. They will also learn the entire financial set up of the Administration in our
country by understanding the functioning of Finance MinistryaR@@ Commission, Preparation, Presentation
Execution and Auditing of the Budget of Government of India and by accumulating the knowledge about
different types of prevailing taxation policies. They will be able to do good financial planning, proper use of
funds, good financial decisions, improve profitability and promote savings.

V) Local Government: The importance of this paper is that Local Government is the nursery of Democracy. If
Democracy has to function properly then it is necessary to ensure pditicipf all the citizens in the decision
making process. By studying this paper, the students get to know about the functioning of the Government at the
lowest rung. Local Governments create future leaders as well. They are made aware about the duottionin
Rural Local Bodies, Urban Local Bodies and District Administration. Local Governance needs to happen when
people live in a community, have sufficient close interaction and to solve their problems; they must work together
as a group in order to achietlee desired results. Because of this process of Local Governance, there is close
relationship between Civil Soci ety and Government ,

VI) Development Administration: We as the Citizens of India are part dfthe developmental activities
going on in our developing nation. To achieve the developmental goals, it is essential that future generation is



made aware about the proper Assessment of the Resources, proper Plan Formulation, Evaluation anc
Implementation Adequate Involvement of People, emphasis on Technological Change and Self Reliance. In
todayds context, Sustainabl e Devel opment also has
resources, climate change and many self createdepnsbike pollution and use of plastic etc. Development is the

end result of Public Administration. Development Administration is an intellectual enterprise with which defined
goals of development like Welfare of People, Increase in Per Capita Income, &man of Marginalized,
Implementation of Plans, Strategies to ensure Sustainable Development and Eradication of Poverty etc. can b
attained. By gaining all this knowledge, students will become part and parcel of development as future decision
makers.

Course SpecificOutcomes:

1  Thorough Knowledge and Understanding of Fundamentals of Administrative aspects of Governance:
Public Administration as a body of knowledge provides quintessential understanding of the emerging trends
and challenges faced by Governidgithorities amongst developed and developing countries in the
contemporary scenario. The course also provides expertise in numerous ways that contributes towards the
development of new practices and procedures in the domain of governance.

1 Promotes Critical Thinking and enhances Decisiommaking: The course enhances the ability to ascertain
the critical role of Administrators and Managers by enabling the students to haveraatedgknowledge
of SMART (Sincere, Moral, Acamtable and Activlg Involved, Respondile and Transparent) Citizens.
The readings, classroom activities, discussions and special lectures also inculcate effective communication;
encourage critical thinking and reasoning in the students.

1 Research and DevelopmentThe deepunderstanding of different areas within Public Administration
stimulates research and experimentation by the students of the subject on diverse social aspects. It als:
promotes the application of knowledge, which leads to understanding the core aspebigcas well as
private administrative systems, present simultaneously in our country.

1  Career Opportunities in Multifarious spheres: It provides various opportunities and open up the arena of
different career options for the students of the subjeceéyTdan enter into sphere of Civil Services,
Corporate Sector, Field of Education, Health, Finance, Politics and many more. It focuses on enabling the
students to polish their knowledge about the linkages amongst the social, political, cultural, envalonment
and administrative realms, which is substantial to pursue their career opportunities.

1 Preparing future Leaders: The students of this discipline are prepared in advance to confront the problems,
which they are going to face from community, corporatepatudic sectors, in case they opt for leadership as
their career opportunity. All the qualities to become a good Leader are learned by the students. They also
learn the skills to apply intetisciplinary approaches to meet the challenges in the politivalbament.

1 Better understanding of GovernanceThe subject will create a broad understating of Public Affairs, Policy
Development, Policy Analysis, Economic Analysis, Management Skills, Organization Theory and
application of all these to the Public Sees. It will lead to application of Critical Thinking and to conduct a
purposeful enquiry exploring the problems faced by the Nation. The Public Administrators will work with
and for others in ways that translate community needs into policy solution®ubtie service actions will
promote a Just and Humane world. The Administrators will have effective communication for different
audiences and purposes.

1 Proper management of Financial ResourcesThe Public Administrators are very well aware of
managemenbf scarce financial resources in Developing Economies like ours. They will evaluate the
financial conditions; manage the Budget and Financial Monitoring systems to support deeikiog and
administrative priorities. They will organize the processesigerrevenues and articulate the fundamentals
of Public Finance and Taxation policies.

9  Contribution towards welfare state: The subject provides numerous opportunities to the students to learn
about various techniques through which they can contributgaking up of a welfare state. Students get to
know about various services that are provided to the citizens of the country.



As an Instrument for the Sustainable DevelopmentDevelopment that meets the needs of the present
without compromising the abilityof future generations to meet their own needs is called sustainable
developmentThat means economic development without harming the environment. Public Administrators
play a significant role in the protection of environment. All the environmental issaesobved through
public administration.

Preparing future Supervisors The students of this discipline are prepared in advance to confront various
problems, which they are going to face in their professional organization. All the qualities to become a good
supervisor are learned by the students. They also acquire monitedngiques and approaches which
ultimately help them to achieve the goals of the organization.

As an Instrument for Community Development Different races and religions live in every country.
Therefore, a common policy for all does not apply effectiv@lyblic administrators gathers neutral
information about each community in the society and based on that information they makes policies and for
particular community. So public administrators play a leading role in community development.



Program Outcome bPunjabi Department
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DEPARTMENT OF SOCIOLOGY

Program Outcome:

The curriculum of the UG and PG Sociology Course (Honours and Programme) hatebigaed with

UGC regulations in mind. The texts, the topics of the Honours and the Progreonnses are spread

out through sixsemesters (each semester comprising six months/90 Tedohyg) and keeping in

mi nd the studentsd growi ng mat wurricdluyn arednhe tedclaroi | i
learning process involve methods to help students apprestielogy bybeing able to develop the
critical thinking, necessary to analyze and understande than what is available in the printed text.

The department implements several innovateaching methods to make learning fun and stiregsas

far as practicable. Stedts will be ableto practice sociology as educated and civically engaged persons.

Program Specific Outcomes for Sociology:
1. Critical Thinking: Demonstrate critical thinking skills by analyzing and evaluating social,

political, and/or cultural argumes)tacross a variety of areas such as inequality; social problems;
and race, class, and gender.

2. Sociological Understanding: Demonstrate sociological understandings of phenomena.

3. Written and Oral Communication: Formulate effective and convincimgtew and/or oral
arguments.

4. Social Theory: Demonstrate the ability to use several of the major classical emat@mporary

perspectives in social theory.

5. Research Methodology: Demonstrate the ability to use several of the major social science
research methodologies.

6. Substantive Areas: The ability to demonstrate knowledge of some of the key subsisedive
within the field of sociology.

Course outcome of all courses offered by each department:

Bachelor of Arts is a three year degreerse (6 semesterd) remains the basic degree fpetting entry
into professional careers. It is a comprehensive course encompassing wsulgasts thereby
incorporating among students-aepth knowledge of the same. It emphasis multidisciplinary

aporoach. It is the basic requisite degree for higher studies. Those studentawvehterest in their
particular subject should opt for Honors in the same.

Masters of Arts is a pogjraduation level course which is of 2 years duration (4 semestegtidents
who have interest in particular subject should pursue in masters for attainingkbett¢edge. It helps

in inculcating among students-depth knowledge of their subject.iticreases opportunities for future
jobs and competitive examinations. mtakes you expert in youdomain and helps in attaining
specialization. It also develops in you a research and analgtindled and helps inn pursuing doctorate
degree. Masters in sociology aims at sensitidnglents regarding the basic concepts andoagpes
used for explaining and understandisgciety. It helps in gaining in specialization in fields such as



family and gender, developmestratification, crime, deviance, population, social problems, media and
culture and others.

The scope of Sociolfy is very vast. It has a muldisciplinary approach and it has a great value
especially in modern society. It attempts to study society in holistic manner as ecaonstitu¢ions,
political institutions, religious institutions, education institutions ate studied anéll all under the
garb of sociology.

It exposes students to the writings of sociologists and also acquaint the students with thkeiveesits

of social research and the major problems confronted by social scientists in arrivingaivity and
value neutrality. The study of sociology helps us to know not only our saetynen but also others,
their motives, aspirations, status, occupations, traditions, custos;e, institutions etc. Sociological
knowledge is necessary fanderstanding and planning ebciety. It is of great practical help in the
sense, it keeps us up tpo date on modern settigtions and developments. It makes us more alert
towards the changes and developmentsttiad place around us.



PG Department of Zoology

Department of Zoology offers undergraduate (B.Sc. Medical with Zoolognagective subject apart

from Chemistry, Botany and Biotechnology) and Postgraduate (M.Sc. Zoology and single subject
0Bi ol ogy for Chemi st st8) cduseain Adolo§ycin accGriaacmto the prescrilsed u c
curriculum affiliated to Panjab University.

The courses BSc Medical and M3&cology cover all areas of animal biology starting from molecules to
communities. Our degree course has been designed wahl anderstanding of what the world needs
from zoologists and what zoologists need to pursue higher studies and professional career. From
classroom lectures to benchmark laboratory experiments and extensive field studies, the course objectivi
focuses to mee students understand the basic concepts, fundamental principles and the scientific
theories related tthe subject Zoology and its relevance in eayday life. Above all, the coursaim to

make students capable of thinking both critically and creatively to propose novel ideas in explaining
facts and figures along with proposing new solwtitmthe problems.

Objectives:

Imparting quality education in Zoology has been the focus ofi#partment right from its inception.
Emphasis is given on education both within and outside the classroom.

The Department is dedicated to fulfil the following objectives through curricular armircoular
activities:

i To inculcate valudased educatiomd entrepreneurial skills among the students.

1 To create awareness on environmental issues through various activities.

1 To develop an empathic side to biodiversity.

i To provide students with a sound knowledge of fundamental principles in Zoology that will
provide a foundation for future studies.

1 To enable students to apply basic zoological principles iy life.

1 To make students familiar with animal classification schemes.

1 To integrate the laboratory and lecture sessions of the course into a wholksoymag

experience and facilitate deeper learning.

i To provide quality education offering skitased programmes and motivate the students for self
employment in the applied branches of Zoology.

B.Sc. Medicali Zoology

The syllabus pertaining to B.Sc. (Generaf)different semesters in the subject of Zoology has been
upgraded as per provision of the UGC module and demand of the academic environment. The course
contents have been revised from time to time as per suggesif the teachers of Zoology working in

the Panjab University, Cinaligarh and affiliated colleges through the Undergraduate Board of Studies.
The syllabus contents are duly arranged sestige as well as univise. The contents are included in

such a mnner that due importance may be given to skiknted components. The Course also gives

due stress upon excursion/field trips to Zoological Parks, Seashores, Hill Steticsesym, Fossil Park

and Apiary/G@downs fora better academic outlook. The Depaent of Zoology, P.U., Chandigarh



usually organizes workshop/seminars from time to time for updating the teathersainimum time
required to complete the course is three years.

Programme Outcomes:
After successfully completing the B.Sc. Medi@abgramme, students will be able to:

POl Equip themselves with theoretical and practical knowledge about the subject, viz., Invertebrates,
Vertebrates, Cell Biology, Ecology, Developmental Biology, Entomology, Animal Behaviour,
Evolution, Genetics, AnimdPhysiology and Biochemistignd pursue research as a PhD student
in any of the said field.

PO2 Pursue teaching jobs in schools by merely adding a B.Ed. degree to their resume.

PO3 Achieve higher education by pursuing Masters in ZooloBiotechnology, Btany, Human
Genomics, Stem Cell and Tissue Engineering, Bioinformatics and other allied courses from the
field of Life Sciences.

PO4 Prepare for Indian Forest Service and other Civil Services exams at both National and State
Level.

PO5 Work as Graduate @inees in Research Projects and learn sththe-art techniques and
methodologies.

PO6 Work in laboratories as Lab Attendants.

PO7 Attend Lab Technician Diploma Courses including Diploma in Medical Lab Technology
(DMLT) and B.Sc. MLT.

PO8 Work as Medial Transcriptionists for healthcare practitioners.

PO9 Work as Academic Counsellors with various universities and colleges.

PO10 Become academic writers oontent developers.

PO11 Teach at Coaching Centres meantth@preparation of competitive entregé exams.

PO12 Become Nutritionists or Dieticians by simply pursuing professional courses after BSc, enabling
them to work with hospitals or at individual level.

PO13 Join environmental agencies in India and abroad such as Greenpeace, Sustainable.Table
PO14 Pursue career in pharmacy, veterinary sciences, Ayurveda, AYUSH etc.

PO15 Become an entomologist and work in agricultural industry or agricultural universities.

Programme Specific Outcomes:

After successfully completing BSc Medical Programme, students will be able to:



PSO1 Attain knowledge on complex life processes and phenomena essential for sustenance in daily
routine.

PSO2 Acquire the skills in handling scientific instruments, planning andopetihg in laboratory
experiments.

PSO3 Understand the significance ofnaronment sustainabledevelopmentand conservation of
natural resources.

PSO4 Understand the nature and basic concepts of cell biology, genetics, taxonomy, physiology,
ecology and appliedoology.

PSO5 Compare and contrast the characteristics of animals that differentiate them from other forms of
life.

PSO6 Understand the structuaad functions of cell types.

PSO7 Explain the role of various biomolecules in living systems.

Course Outcomes:

BSc Medicali Zoologyi First Year i Semester |

Paper 17 ZOO 10171 Biodiversity and Cell Biologyi |

After successfully completing thourse, students will be able to:

CO1 Demonstrate anatomical and physiological attributes of each animal group and why these have
led to their success.

CO2 Identify and classify within a phylogenetic framework, a range of invertebrate animals from
Protoz@, Porifera and Coelenterata.

CO3 Describe the morphology, physiology and life cycleAmhoeba Parameciumand Plasmodium
and explain the diversity among protists.

CO4 Describe the morphology, physiology and life cycle Sdfyphaand Obelia and explain the
evolution of tissue level organization.

CO5 Demonstrate the working of light, phase contrast, transmission electron and scanning electron
microscopes and understand their practical applications.

CO6 Explain the principles of fixation and staining amgk them for histologhased studies.

CO7 Differentiate between prokaryotic and eukaryotic cells, and explain the organization of a typical
animal cell.



CcO8

CO9

Explain the structure of plasma membrane with particular reference to Fluid Mosaic Model and
thevarious transport phenomena associated with it.

Locate and explain the structure and functioning of cellular organelles like endoplasmic
reticulum, Golgi complex and mitochondria.

Paper 11 7 ZOO 10271 Biodiversity and Cell Biologyi I

After succesiilly completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

COv7

CO8

CO9

Demonstrate anatomical and physiological attributes of each animal group and why these have
led to their success.

Identify and classify within a phylogenetic framework, a range of invertelaatmals from
Platyhelminthes, Aschelminthes and Annelida.

Describe the morphology, physiology, life cycle and harmful effects of different helminth
parasites likd-asciola, TaeniandAscaris

Understand the parasitic adaptations in helminths.

Describe the morphology and physiology @&heretima and explain the evolution of
segmentation.

Locate and explain the structure and functioning of cellular organelles like lysosomes, ribosomes
and centrosomes.

Describe the structure and fuimn of nucleus along with its organization and genetic relevance.

Explain the underlying principles and cause of cancer along with a basic idea of cell
transformation.

Differentiate between cellular and humoral immunity and have an elementarpfidells and
organs of immune system.

Practical T ZOO 1517 Practical based on Theory Papers ZOO 101 and ZOO 102

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

Classify various phyla from Protozoa till Annelida.
Identify and classify up to orders, the various animals based on morphological features.
Understand the economic importance of animals in the abmrgioned groups.

Prepare and examine the culture€aflena ParameciunmandVorticella.



CO5

CO6

CO7

CcO8

CO9

Identify staned slides ofScypha(T.S. and L.S.), gemmules, spicules, spongin fibkggjra

(testis and ovary regiondyasciola(T.S. various regionsAscaris(male and femalePheretima
(pharyngeal and typhlosolar regions), setae, septal nephridia, spermathecae and ovary of
Pheretima

Demonstrate dissection of earthworm through video clippings/models/charts.
Prepare stained slides of sex chromatin through buccal smear.

Demonstrate the principle and working of gel electrophoresis, transmission and scanning
electron microscopes.

Identify cell organelles, explain their ultrastructure and organization in a typical animal cell.

CO10 Identify stained slides of striated sule fibre.

BSc Medicali Zoologyi First Year i Semester Il

Paper 1T ZOO 2017 Biodiversity and Ecologyi |

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5
CO5

CO6

CO7

CcO8

CO9

Demonstrate anatomical and physiological attributes of each animgb gred why these have
led to their success.

Identify and classify within a phylogenetic framework, a range of invertebrate animals from
Phylum Arthropoda.

Describe the morphology, physiology and life cycldPefiplanetaandPalaemon

Descrbe the social organization in honey bees and termites and understand the concept of
eusociality.

Describe the life cycle ohnophelesandCulexand identify mosquitoes at genus level.
Explain the subdivisions and scope of Ecology.

Understandhe components of ecosystem, ecological energetics, food web and identify major
ecosystems of the world.

Describe the role of various ecological factors such as temperature, light and soil with special
reference to limiting factors.

lllustrate the flow of nutrients in biogeochemical cycles.

Demonstrate the morphological, physiological and behavioural adaptations in animals in
different habitats.

CO10 Explain the characteristics and regulation of population.



Paper Il 1 ZOO 2027 Biodiversity and Ecologyi Il
After successfully completing this course, students will be able to:

CO1 Demonstrate anatomical and physiological attributes of each animal group and why these have
led to their success.

CO2 Identify and classify within a phylogeneticamework, a range of invertebrate animals from
Mollusca, Echinodermata and Hemichordata.

CO3 Describe the morphology, physiology and life cycld?d&, AsteriasandBalanoglossus
CO4 Identify and explain the Echinoderm larvae.
CO5 Explain the affinites of Hemichordata with chordates and tohordates.

CO6 Understand the interand intraecological relationships such as competition, predation,
parasitism, commensalism, ammensalism and mutualism.

CO7 Describe the role of ecological niche asdccession and various characteristics of biotic
community.

CO8 Differentiate between renewable and amenewable natural resources and focus on their
conservation.

CO9 Identify the causes, impact and control of air, water, land and noise pollution.

CO10 Understand the basic concepts of biodiversity and differentiate betesesitu and in situ
conservation strategies of wildlife.

Practical 1 ZOO 15271 Practical based on Theory Papers ZOO 201 and ZOO 202

After successfully completing this course, studesill be able to:

CO1 Classify various phyla from Arthropoda till Hemichordata.

CO2 Identify and classify up to orders, the various animals based on morphological features.
CO3 Understand the economic importance of animals in the abmrgioned groups

CO4 Identify permanent stained preparations of trachea and mouth paPexipfaneta radula and
osphradium oPila, and T.S. arm of Starfish.

CO5 Demonstrate through video clippings/models/charts, the dissection of digestive and nervous
systems, trawea and mouth parts Briplaneta.

CO6 Demonstrate through video clippings/models/charts, the dissection of digestive and nervous
systems, pallial complex and radulaRila.



CO7 Demonstrate the morphological, physiological and behavioural adaptatior@imals in
different habitats through preserved animals, charts or models.

CO8 Demarcate the zoogeographical realms on world map and categorize the endemic fauna as pe
the geographical distribution and climate.

CO9 Explain the biotic components of agosystem.

CO10 Identify the different types of nests in birds.
BSc Medicali Zoologyi Second Yeari Semester Ili
Paper I'T ZOO 3017 Biodiversity (Chordates) and Evolutioni |

After successfully completing this course, students will be able to:

CO1 Demonstrate anatomical and physiological attributes of each animal group and why these have
led to their success.

CO2 Identify and classify within a phylogenetic framework, a range of chordate animals from
Urochordata, Cephalochordata and Vertebrata (Ciarosta, Pisces and Amphibia).

CO3 Describe the morphology, physiology and life cycleHdrdmania Amphioxus Petromyzon
LabeoandHoplobatrachus tigerinu§frog).

CO4 Describe the origin, migration and parental care in chordates.

CO5 Explain the affiniies of Class Cyclostomata.

CO6 Identify and categorize fishes on the basis of scales and fins.

CO7 Understand the concept and evidences of organic evolution.

CO8 Explain the various theories associated to organic evolution.

CO9 Demonstrate the origiof life.

Paper Il i1 ZOO 3027 Biochemistry and Physiologyi |

After successfully completing this course, students will be able to:

CO1 Understand the scope of Biochemistry.

CO2 Classify and assign functions to carbohydrates, proteins, lipids and raies$c

CO3 Classify and nomenclate enzymes on the basis of their nature, mode of action, presence of
coenzymes and cofactors.

CO4 Describe the carbohydrate metabolism througt
shunt, glycogenesis amlycogenolysis.



CO5 Explain the physiology of extraand intracellular digestion and nutrition.

CO6 lllustrate the regulation of digestive processes and symbiotic digestion.

CO7 Describe the physiology of respiration through exchange and transpodes. ga

CO8 Understand basic concepts of respiration such as Bohr Effect, Chloride Shift and Haldane Effect.
CO9 Explain the structure and function of haemoglobin with reference to oxygen dissociation curve.
CO10 Demonstrate the composition and functiofblood and lymph.

CO11 Explain the dynamics of blood clotting, blood groups and Rh factor.

CO12 Describe the working of heart, regulation of heart beat and cardiac cycle.

CO13 Define electrocardiogram, cardiac output, blood pressure and microciroulatio

Practical T ZOO 25171 Practical based on Theory Papers ZOO 301 and ZOO 302

After successfully completing this course, students will be able to:

CO1 Classify various phyla: Urochordata, Cephalochordata and Vertebrata including classes
Cyclostomata, Pigs and Amphibia.

CO2 Identify and classify up to orders, the various animals based on morphological features.
CO3 Understand the economic importance of animals in the abh@reioned groups.
CO4 Demonstrate through video clippings/models/charts, theedioon ofHerdmania

CO5 Demonstrate through video clippings/models/charts, the dissection of digestive, circulatory,
nervous and reproductive systemd.abeo.

CO6 Demonstrate the skeletal systemdsabeoandHoplobatrachugfrog).

CO7 Identify permanent stained slides of spicules and pharyhlecdmania

CO8 Identify permanent stained slides of TAnphioxughrough various regions.
CO9 Identify permanent stained slides of histology of frog (compound tissues).
C0O10 Record humaiblood pressure.

CO11 Estimate haemoglobin content in human blood.

CO12 Detect the presence of salivary amylase in saliva and observe its denaturation by pH and
temperature.

CO13 Prepare report on fossils entailing a visit to fossil park.

C014 Familiarize themselves local vertebrate fauna and museum animals.



BSc Medicali Zoologyi Second Yeari Semester IV

Paper 1T ZOO 40171 Biodiversity (Chordates) and Evolutioni |

After successfully completing this course, students will be able to:

CO1

CO2

CO3
CO4
CO5
CO6
CO7
CcO8

CO9

Demonstrate anatomical and physiological attributes of each animal group and why these have
led to their success.

Identify and classify within a phylogenetic framework, a range of chordate animals from
Vertebrata viz., Reptilia, Aves and Mammalia.

Describe the morphology, physiology and life cyclé&Jodmastix ColumbaandRattus
Differentiate between poisonous and fisonous snakes and explain the poison apparatus.
Understand the volant (flight) adaptations in birds.

Explain dentition patterns in mammals.

Understand the concept mieronacre and megeevolution.

Understand the biological concept of species.

Demonstrate the types of fossils with their dating.

CO10 Describe the evolution of man.

Paper 11 7 ZOO 40271 Biochemistry and Physiologyi |l

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CcO8

Describe the lipid metabolism through beta oxidation of fatty acids, fate of glycerol,
gluconeogenesis, lipogenesis and ketosis.

Grasp theconcept of wholesomeness of metabolism through anaplerotic interaction between
carbohydrates and lipids.

Explain protein metabolism through protein hydrolysis and ornithine cycle.

Describe amino acid metabolism via oxidative deamination, transaimm and decarboxylation.
Describe the structure and types of nephron, urine formation and compaosition.

Explain the physiology of osmoregulation and cowuigmrent mechanism.

Explain the structure and function of haemoglobin wéference to oxygen dissociation curve.

Describe the ultrastructure of muscles.



CO9 Explain the chemical and physiological basis of skeletal muscle contraction.

CO10 Discuss the neuronal structure physiology, various potentials, and origin and giropaof
nerve impulse.

CO11 Describe synapse and myoneural junction.

CO12 Explain the structure, hormones and functions of various endocrine glands.

Practical T ZOO 252 Practical based on Theory Papers ZOO 401 and ZOO 402

After successfully completinthis course, students will be able to:

CO1 Classify the classes Reptilia, Aves and Mammalia under phylum Vertebrata.

CO2 Identify and classify up to orders, the various animals based on morphological features.
CO3 Understand the economic importance wifaals in the abowenentioned groups.

CO4 Demonstrate through video clippings/models/charts, the dissectidardmania

CO5 Demonstrate through video clippings/models/charts, the dissection of digestive, circulatory, and
urinogenital systems of Chick

CO6 Demonstrate through video clippings/models/charts, the dissection of digestive, circulatory, and
urinogenital systems of White Rat.

CO7 Demonstrate the skeletal systemd/afanus, GallusndOryctolagus/Rattus

CO8 Identify permanent stained slidethistology of rat/rabbit (compound tissues).

CO9 Prepare and examine the blood smear of a mammal.

CO10 Identify macromolecules starch, glucose, proteins and fats solutions of food stuff.
CO11 Demonstrate osmosis and diffusion.

CO12 Analyse urire for the presence of urea, chloride, glucose and uric acid.

CO13 Locate and illustrate diagrammatically the endocrine glands in human beings.
CO14 Trace human evolution through models and charts.

CO15 Prepare report on fossils entailing a visitdssil park.

CO16 Familiarize themselves local vertebrate fauna and museum animals.

BSc Medicali Zoologyi Third Year i Semester V



Paper |1 ZOO 5017 Developmental Biology

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CO8

CO9

Compake and contrast spermatogenesis and oogenesis.

Describe egg maturation, egg membranes and polarity of egg.

Explain the concept of fertilization and parthenogenesis.

lllustrate the types of eggs and cleavage patterns.

Describe blastulformation and its types.

Demonstrate fate maps of chick and frog embryos.

Understand the role of organizers and inducers during development of an organism.
Understand the concepts of determination and differentiation.

Explain celtcell interactions (juxtacrine, paracrine) and gap junctions.

CO10 Describe development idHerdmanig Amphioxusfrog, chick and rabbit up to three germ layers.

CO11 Describe the role and formation of foetal membranes.

CO12 Explain the formation, types andrfations of mammalian placenta.

CO13 Describe metamorphosis HerdmaniaandRana

Practical 1 ZOO 35171 Practical based on Theory Paper ZOO 501 (Developmental Biology)

After successfully completing this course, students will be able to:

COo1

CO2

CO3

CO4

CO5

CO6

CO7

Explaindevelopment of frog through permanent slides.

Prepare permanent slides of chick embryo stages through window method.
Identify developmental stages of chick embryo through permanent slides.
Identify various stages of gametogenesis througmpaent slides.

Identify and illustrate the structure of mammalian egg and sperm.

Identify and illustrate the structure of larvakdérdmania

Demonstrate the process of metamorphoskdardmaniaand frog.



Paper Il 1 ZOO 502B71 Economic Entomology and Pest Managemerit |
After successfully completing this course, students will be able to:
CO1 Enlist various orders of insects with examples.

CO2 Compare mouth parts in grasshopper, honey bee, butterfly, red cotton bug, housefly and
mosquito.

CO3 Identify modifications in legs and antennae of insects.
CO4 Describe different types of metamorphosis in insects.
CO5 lllustrate different types of larvae and pupae.

CO6 Explain systematic position, habits, habitat and nature of damage of pestganfane, cotton,
paddy, wheat and vegetables.

CO7 Explain systematic position, habits, habitat and nature of damage of pests of stored grains.

CO8 Explain systematic position, disease caused and control of pests of medical and veterinary
importance.

Practical i ZOO 352B 1 Practical based on Theory Paper ZOO 502B (Economic Entomology and
Pest Management |)

After successfully completing this course, students will be able to:

CO1 Identify and explain morphology of pests of sugarcane, cotton, padeégat\ahd vegetables.

CO2 Identify and explain morphology of damage of pests of stored grains.

CO3 Identify and explain morphology of pests of medical and veterinary importance.

CO4 Identify and illustrate the types of larvae and pupae of insects.

CO5 Prepare life cycle reports of insects of choice.

BSc Medicali Zoologyi Third Year i Semester VI
Paper I'1 ZOO 6017 Genetics

After successfully completing this course, students will be able to:



CO1

CO2

CO3

CO4

CO5

CO6

CO7

CO8

CO9

Explain Mendel 6s | aws o, modificatioresrofi Meradeli@neatios,Menn d e |
allelic gene interaction and modified Fatios.

Describe multiple allelism through blood group inheritance, eye colddrasophila

Explain the concepts of pseuddelism and inheritance of quantitagivtraits (skin colour
inheritance in man).

Discuss and correlate the phenomena of linkage, crossing over and recombination.
Understand the inheritance of skinked characters, synaptonemal complex and tetrad analysis.
Explain the structuref DNA and RNA.

Describe the genetic code, principles of codon assignment and wobble hypothesis.

lllustrate the mechanism of replication, transcription and translation.

Discuss the extranuclear inheritance of Kappa particl®aramecium

CO10 Describe the gene mutations and chromosomal aberrations with associated diseases.

CO11 Explain carcinogenesis and inborn errors of metabolism in man.

CO12 Understand the mechanism of regulation of gene expression in prokaryotes and eukaryotes.

CO13 Understand gene frequencies and population genetics.

CO14 Solve the problems based on Hait#einberg Law.

CO15 Describe genetic recombination in bacteria via conjugation, transformation and transduction.

CO16 Explain Recombinant DNA Technology, Genetilo@ng and DNA Fingerprinting.

CO17 Enlist applications of Genetic Engineering in medicine and agriculture.

Practical T ZOO 35371 Practical based on Theory Paper ZOO 601 (Genetics)

After successfully completing this course, students will be able to:

CO1

CO2

CO3

Solve the numerical problems based on Mendelian Laws of segregation and independent
assortment and epistasis.

Demonstrate mechanism of segregation in corn kernels.

Demonstrate cytoplasmic inheritance in flower$ifabilis jalapa.



CO4 Investigate gene frequencies based on PTC tasting in human population.

CO5 Compare variance with respect to pod length and number of seeds in pea pod.
CO6 Calculate gene frequencies and random mating using coloured beads.

CO7 Describe polytene chromosomes of salivary glandsShafonomus

CO8 Demonstrate Dermatoglyphics through palm print taking and fingertip patterns.

Paper Il 1 ZOO 602B1 Economic Entomology and Pest Managemetit

After successfully completing this courstudents will be able to:

CO1 Define the concepts of the applied subjects like apiculture, sericulture and lac culture.

CO2 Identify the different species of honeybees, silkworm and lac insect along with their host plants.
CO3 Explain the tools and tlniques used in apiculture, sericulture and lac culture.

CO4 Explain the important pests and diseases affecting honeybees, silkworm and lac insect.

CO5 Describe the economic importance of apiculture, sericulture and lac culture.

CO6 lllustrate managenm of the apiary, sericulture and lac culture units.

CO7 Classify different categories of insecticides used in chemical control of insects.

CO8 Describe biological methods of pest control.

CO9 Achieve a thorough understanding of Integrated Pest Manageme

Practical i ZOO 354B 1 Practical based on Theory Paper ZOO 602B (Economic Entomology and
Pest Management II)

After successfully completing this course, students will be able to:

CO1 Identify and compare mouth parts of honey bee, butterfly andaton bug.
CO2 Identify and illustrate the types of antennae, legs and wings of insects.
CO3 Describe life cycle stages of silk worm, honey bee and lac insect.

CO4 Understand the structure and working of common sprayers like Hand Compression and Knap
Sack Sprayer.



CO5 Visit godowns to study infestation and prepare reports.

CO6 Observe the various tools, crafts and gears used in an Apiary.

Programme Outcomes, Programme Specific Outcoms and Course Outcoms of
M.Sc. in Zoology

M .Sc. ZoologyProgramme

The MSc Zoology Programme, deals with the scientific study of animal kingdom including the structure,
physiology, classification, taxonomy, biosystematics, embryolegglution, behaviour, habits, habitat

and distribution of all animals. The theoretical part of the course pertains to general principles of
classical as well as modern zoology. The course also provides the student with an introduction to recent
advances izoology in the areas of Animal Ecology, Immunology, Endocrinology and Neural Biology,
Cell and Molecular Biology, Biochemistry and Cytogenetics. Those looking forward to establishing
smallscale industry may get a dash of Fisheries, Aquaculture, Sergufipiculture, Lac Culture and
Parasitology to build a foundation upon.

The practicals are designed in such a way so as to provide a peek into the molecular world rendering
students with a desire to step into research. The course also entails edueatiorebns to Zoological

Parks, Butterfly Park, Instrumentation Laboratories, Seashores, Hill Stations, Museums, Fossil Park,
Apiary and Godowns. The minimum time required to complete the course is two years.

Programme Outcomes:
After successfully complatg the M.Sc. Zoology Programme, students will be able to:

PO1 Equip themselves with theoretical and practical knowledge about the subject, viz., Invertebrates,
Vertebrates, Cell Biology, Ecology, Developmental Biology, Entomology, Animal Behaviour,
Evolution, Genetics, Animal Physiology and Biochemistry.

PO2 Pursue teaching jobs the Assistant Professor cadreschools by merely adding a B.Ed. degree
to their resume.

PO3 Achieve higher education by pursuibMgPhil and Ph.Din Zoology, BiotechnologylHuman
Genomics, Stem Cell and Tissue Engineering, Bioinformatics and otherfadlgbelonging to
Life Sciences.

PO4 Prepare for Indian Forest Service and other Civil Services exams at both National and State
Level.

PO5 Clear entrance exams like UGCSIR, ICMR, GATE, DBT etc., enabling them to join doctorate
courses with stipend.



PO6 Work asResearch Associate or Junior Research Felto@cientific Projects and learn statdé-
the-art technigues anchethodologies.

PO7 Pursue career in Pharmacy areterinary Sciences.

PO8 Work as Medical Transcriptionists for healthcare practitioners.

PO9 Work as Academic Counsellors with various universities and colleges.

PO10 Become fredance academic writefer newspapers, magazinesdevelop their own blasijtes.
PO11 Become editors for newspaper columns or national magazines related to biodiversity.
PO12 Teach atoachingcentres meant for preparation of competitive entrance exams.

PO13 Becomenutritionists ordieticians by simply pursuing professionalucses after BSc, enabling
them to work with hospitals or at individual level.

PO14 Become part of Food Corporation of India and work as food quality inspectors.

PO15 Join environmental agencies in Indsuch as Zoological Survey of India, Ministry of
Environment and Forests etc.

PO16 Become active volunteers or members of-gomernmental environment organizations in India
and abroad such as Greenpeace, Sustainable Table etc.

Programme Specific Outcomes:
After successfully completing the M.Sc. Zoologyogramme, students will be able to:

PSO1 Learn about various systems which are essential for sustenance oflliépply the knowledge
to the understanding of complex life processes and phenomenaio-day life.

PSO2 Understand the importance of &ronment Sustainable Developmerdnd Conservation of
Natural Resources.

PSO3 Explain the hierarchy of life by knowing how the organisms function at the level of the gene,
genome, cell, tissue, organ and orgystem.

PS04 Develop expertise in handlingodel organisms for the experimental purpose.

PSO5 Establish smailkcale industries by applying zoological knowledge of brantkesapiculture,
sericulture, lac culture, aquaculture, medical entomology and agriculture etc.

PSO6 Develop proficiency irthe experimental techniques and methods of analysis appropriate for their
area of specialization.



Course Outcomes:

M.Sc. Zoologyi First Year i Semester |

Paper I'i Theory 1 Structure and Functions of Invertebratesi |

After successfully completing thourse, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CcO8

CO9

Develop knowledge of classification and general organization of invertebrates.

Explain the habitat, habits, morphology and economic importance of invertebrates belonging to
various phyld Protozoa, Porifera, Ctenterata, Platyhelminthes and Aschelminthes.

Compare feeding, locomotory organelles and locomotion and reproduction in genera of
Protozoa.

Enlist parasitic and pathogenic protozoans.
Describe canal system, skeleton and development in Rarife

Describe polymorphism and alternation of generations in Coelenterata, and corals and coral
reefs.

Compare and contrast the body wall, digestive, excretory and reproductive systems in genera of
Platyhelminthes.

lllustrate life cycles ofasciola, Schistosoma, TaeramdEchinococcus

lllustrate life cycles ofAscaris lumbricoides, Wuchereria bancraftidDracunculus medinensis

Paper |7 Practical i Structure and Functions of Invertebratesi |

After successfully completing thourse, students will be able to:

Co1

CO2

CO3

CO4

CO5

Grasp knowledge on general organization of invertebrate pliyl&@rotozoa, Porifera,
Coelenterata, Platyhelmnithes and Aschelminthes.

Identify and classify up to orders, the various animals based on morphole&gitais.
Understand the economic importance of animals in the abmrgioned groups.
Prepare and examine the culture®\afoebaEuglena ParameciumandVorticella.

Identify permanent stained slides ®€ypha(T.S. and L.S.), gemmules, sples, Hydra (testis
and ovary regions)Qbelia (colony, medusa and polypJaenia (scolex and proglottids), and
Ascaris(male and female).



CO6

CO7

CcO8

Prepare slides of gemmules and spicules of sponges.
Prepare permanent stained slides of coelenteratgsira, Obelia, SertulariaandPlumularia

Prepare permanent stained slides of amphistomes and proglottids of a cestode.

Paper Il i Theory 1 Lower Chordates, Comparative Anatomy of Vertebrates' |

After successfully completing this course, studentkhe able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

Develop knowledge of classification and general organization of vertebrates.

Draw a comparative account of anatomy of vertebrates belonging to Urochordata,
Cephalochordata and Vertebrata and understand their evolutionary trends.

Enlist affinities ofHerdmaniaandAmphioxus
Compare and contrast the integumentary system and its derivatives from Pisces to Mammals.

Explain skeletal system with detailed accounts of chondrocranium, splanchnocranium,
dermatocranium an@dw suspensions.

Compare and contrast the digestive system from Pisces to Mammals with reference to dentition,
gut anatomy and digestive glands.

Compare and contrast the circulatory system from Pisces to Mammals with reference to
evolution of hed and aortic arches.

Paper Il 7 Practical T Lower Chordates, Comparative Anatomy of Vertebrates' |

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

Grasp knowledge on general organization of vertebrate classasndrichthyesQsteichthyes,
Amphibia and Repitilia.

Identify and classify up to orders, the various animals based on morphological features.
Understand the economic importance of animals in the abmrgioned groups.
Demonstrate dissection babea

Demonstrate the skeletal systemd.abeo, RanandVaranus

Identify the histological peculiarities in frog.



CO7

Understand the poison apparatus in snakes.

Paper Il T Theory i Animal Physiology

After successfully completing this course, studevitsbe able to:

CO1

CO2

CO3

CcO4

CO5

CO6

CO7

CcO8

CO9

Develop knowledge of physiological processes going on in animal/human body like digestion,
respiration, blood circulation, excretion and muscle contraction.

Understand stress physiology and adaptations in response to tempexitituse and deegea
environment.

Explain chemistry, metabolic role and sources of vitamins and minerals and associated diseases
of their deficiency.

Describe blood composition, blood clotting, blood pressure and maintenance of homeostasis.
Describe biochemistry of haemoglobin and myoglobin.

Explain mechanisms of cardiac cycle, cardiac output and microcirculation.

Explain the underlying principles of respiratory exchange and transport of gases

Define concepts of acidosialkalosis and regulation of pH.

Enlist the types of nitrogenous wastes.

CO10 lllustrate the concept of osmotic regulation and couaterent mechanism of kidney.

CO11 Enlist the types of muscles and explain their contraction mechanisms at bioahenrat

Paper Ill 7 Practical i Animal Physiology

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

Demonstrate the optimum activity of salivary amylase at various temperatures and pH.
Estimate haemoglobin content in humdooal.

Determine TLC, DLC, ESR and RBC Count in human blood.

Determine the bleeding and clotting time of human blood.

Determine blood groups and Rh factor.

Measure blood pressure.



CO7 Estimate Micro and Macrblaematocrit value of huméebiood.
CO8 Demonstrate the effect of exercise on cardiovascular and respiratory systems.

CO9 Estimate the level of glucose in human blood.

Paper IV1 Theoryi Ecology and Animal Behaviour
After successfully completing this course, students will be t&ble

CO1 Acquaint themselves with the habitat and interactions of diverse animal groups with their
environment.

CO2 Familiarize themselves with characteristic behavioural aspects of animal life.

CO3 Understand the subdivisions and scope of ecology.

CO4 Understand the effect of temperature, light and soil as abiotic ecological factors

CO5 Justify the principles of limiting factors.

CO6 Explain ecosystem dynamics and energy flow along with major ecosystems of the world.
CO7 Describe the resilience of @ystem and ecosystem management.

CO8 lllustrate the flow of nutrients through various biogeochemical cyélegaseous and
sedimentary.

CO9 Describe population characteristics and regulation.

CO10 Explain characteristics of biotic community, ecologisatcession and ecological niche.
CO11 Explain biosphere, biomes and impact of climate on biomes.

CO12 Enlist various ecological adaptations in desert, aerial, fossorial and aguatic animals.
CO13 Demonstrate the importance of modifications in animalHeirtsurvival.

CO14 Understand the feeding, learning, instinctive, social and sexual behaviour of animals.
CO15 Describe the concepts of Circadian rhythm, mimicry and protective colouration.
CO16 Demonstrate migration of fishes and birds and parentalinsanimals.

CO17 Explain various intraand interspecific ecological relationships.



Paper IV 1 Practical i Ecology and Animal Behaviour

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

Observe phototactic and geotactic bebaviin insects.
Demonstrate types of nests and nesting habits in birds.
Demonstrate soil fauna.

Determine the pH, moisture content and salinity of the soil.
Observe desert, aquatic and aerial adaptations in animals.

Acquaint themdeges with various biotic components of an ecosystem.

Paper Vi Theory i Biostatistics & Computer Applications

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CO8

CO9

Understand basic concepts of statistics applicable in biologfudies.

Progress towards become more computer literate in order to use the vast store of knowledge on
the internet.

Use computers in a better way for their studies.

Classify and graphically represent the given data.
Explain the applicgon of sampling in biological sciences.
Explain standard probability distributions.

Explain the concept and means of central tendency.
lllustrate the means of dispersion with examples.

Learn aboutoefficient of variation, standard errandconfidence interval.

CO10 Use statistical significance tests like &guare test, Zest, Ft e st and-teS§tudent 6s

CO11 Apply ANOVA, correlationand regressioto analyse biological data.

CO12 Demonstrate computer hardware.

CO13 Use softwae for writing research articles and preparing project reports.



CO14

Acquaint themselves with programming in C and Fortran language.

Paper Vi Practical i Biostatistics & Computer Applications

After successfully completing this course, students will be &b

CO1

CO2

CO3

CO4

CO5

CO6

Calculate dispersion, measures of central tendency.

Fit binomial and Poisson distributions to biological data.

Apply tests of statistical significance on biological samples.

Write programme to demonstrate conditional statemesitgy C language.
Perform mail merge, send emails and use Internet.

Use MS Word, Excel and PowerPoint.

M.Sc. Zoologyi First Year i Semester Il

Paper VIT Theoryi Structure and Functions of Invertebratesi I

After successfully completing thourse, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

CcO8

CO9

CO10

Develop knowledge of classification and general organization of invertebrates.

Explain the habitat, habits, morphology and economic importance of invertebrates belonging to
various phyla Annelida, Arthropoda, Mllusca, Echinodermata and some minor phyla.

Compare segmentation, digestive, excretory and reproductive systems in genera of Annelida.
Enlist and identify various larval forms of crustaceans.

lllustrate various types of mouth parts, wingsldegs in insects.

Describe social organisation in termites, honey bees and ants.

Compare and contrast feeding, respiration, shell diversity, podium or foot, torsion and detorsion
in genera of Mollusca.

Compare the water vascular, haemal parihaemal systems in Echinodermata.
Enlist and identify various life forms in Echinodermata.

Understand the concept and significance of minor phyRotifera, Gastrotricha, Kinorhyncha
and Nematomorpha.



Paper VIT Practical i Structure and Functions of Invertebratesi Il

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO6

CO7

Grasp knowledge on general organization of invertebrate phylannelida, Arthropoda,
Mollusca and Echinodermata.

Identify and classify up to ordg the various animals based on morphological features.
Understand the economic importance of animals in the abmrdioned groups.
Demonstrate dissections Bheretima PalaemonAnodontaandAsterias

Identify permanent stained slides #&heretima (T.S. typhlosolar region), setae, types of
nephridia, parapodia Mereisand Leech (T.S. through different regions).

Identify and illustrate gill and statocyst of Prawn, trachea of insect, mouth parts of cockroach,
mosquito, honeybee, hoefty and butterfly.

Identify permanent stained slides of Glochidium larva, raduRilaf gill lamina ofAnodonta

Identify permanent stained slides of T.S. arm of Starfish, tube feet and larval forms of
Echinodermata.

Paper VII 7 Theory 1 Comparative Anatomy of Vertebratesi Il

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

Draw a comparative account of anatomy of vertebrates from Pisces to Mammals and understand
their evolutionary trends.

Compare andcontrast the types of respiratory organs and their mechanisms from Pisces to
Mammals.

Compare and contrast the urinogenital system from Pisces to Mammals with reference to
succession of kidney, osmoregulation and evolution of gonads and urinoganttal d

Compare and contrast the nervous system from Pisces to Mammals with reference to evolution
of brain, spinal cord and cranial nerves.

Compare sense organs, chemoreceptors, photoreceptors and mechanoreceptors from Pisces
Mammals.

Paper VIl 1 Practical T Comparative Anatomy of Vertebratesi Il



After successfully completing this course, students will be able to:

CO1 Grasp knowledge on general organization of vertebrate clagsess and Mammalia.
CO2 Identify and classify up to orderthe various animals based on morphological features.
CO3 Understand the economic importance of animals in the abmrgioned groups.

CO4 Demonstrate dissections of Chick and White Rat.

CO5 Demonstrate the skeletal systemssafllusandOryctolagus

CO6 Identify the histological peculiarities in frog and rat/rabbit.

CO7 Understand the concept of Bird Migration.

Paper VIII 7 Theory i Biosystematics and Evolution
After successfully completing this course, students will be able to:

CO1 Identify, classif and name organisms according to the International Code of Zoological
Nomenclature (ICZN).

CO2 Describe the concepts of systematics, classification and taxonomy.

CO3 Explain the principles of zoological classification and nomenclature.

CO4 Decipher diferent types of taxonomic keys to identify organisms.

CO5 Understand higher taxa and Linnean hierarchy.

CO6 Discuss history and theories of classification.

CO7 Understand the concept of speciation, origin of life and evolution.

CO8 Understand the biotpcal species concept.

CO9 Differentiate between species, subspecies, s@na supeispecies, race, variety and cline.
CO10 Justify the inclusion of a given organism in a given phylum.

CO11 Explain the mutation theory of evolution, natural selectsaxual selection and ezvolution.

CO12 Justify the interrelationship among different phyla of Invertebrates and their evolutionary
significance.

CO13 Learn the origins of vertebrates from Pisces, Amphibia, Reptilia, Aves to Mammalia.



CO14 Trace theancestry of man, horse, camel and elephant.

Paper VIII T Practical i Biosystematics and Evolution

After successfully completing this course, students will be able to:

CO1 Identify fishes using taxonomic keys and characters.

CO2 Identify and describe comon insects using taxonomic keys and characters.
CO3 Trace the ancestry of man, horse, camel and elephant.

CO4 Visit fossil parks and Geology and Anthropology museums and illustrate the presence of
organisms at various geological time scales.

CO5 Compake origin of invertebrate and vertebrate groups.

Paper IX T Theory i Endocrinology and Neural Physiology
After successfully completing this course, students will be able to:
CO1 Understand the functions of hormones and their mode of action at moleasaar le

CO2 Explain the chemical nature of hormones, steroid hormones, amino acid derived hormones,
catecholamines and peptide hormones.

CO3 lllustrate the mechanism of hormone action and role of hormone receptors.

CO4 Outline the autocrine, paracrine atetbcrine regulation of hormones.

CO5 Discuss the roles of hormones from pituitary gland, hypothalamus and pineal body.
CO6 Discuss the roles of hormones from thyroid, parathyroid and adrenal glands.

CO7 Discuss the roles of hormones from pancreas astt@ntestinal tract.

CO8 Explain hormonal regulation of biomolecules and mineral metabolism

CO9 Enlist and explain prostaglandins, their synthesis and biological functions.

CO10 Justify the endocrine control of spermatogenesis, oogenesislaculogenesis in mammals.
CO11 lllustrate neuronal physiology and its dynamics.

CO12 Enlist and describe neurotransmitters and their underlying molecular mechanisms.

CO13 Justify the location and structure of eye, ear, nose and taste buds to thean&inc



Paper IX 1 Practical T Endocrinology and Neural Physiology

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

CO5

CO6

CO7

Identify various stages of oestrous cycle.

Justify the location and functioning of endocrine glands in mammals.

Prepare permanent histology slides from testis, pancreas and adrenal glands of goat/sheep.
Understand the histological peculiarities of endocrine glands.

Explain the corrective measures for myopia, hypermetropia, astigmatism and cataract.
Demonstrate the structure of eye and ear.

Enlist and demonstrate the different types of neurons.

Paper X1 Theory i Immunology

After successfully completing this course, students will be able to:

CO1
CO2
CO3

CO4

CO5

CO6

CO7
CcO8

CO9

List the primary and secondary immune organs.
Describe antigens, epitopes, haptens and adjuvants.
Enlist types of immunoglobulins with basic structure and functions.

Differentiate between cellular and humoral immunity; primary and secondary immune response;
and T and B cells.

Compare the MHC molecules and diseases associated with HLA.
Explain the Complement system, its activation, regulation and biological effects.
Understand antigeantibody interactions such as precipitation and agglutination.

Demonstrate the primde and application of the common techniques used in Immunology such
as radioimmunoassay, ELISA, immunofluorescence, immunoprecipitation, flow cytometry.

Demonstrate Northern, Southern and Western Blotting.

Paper X1 Practical i Immunology

After successfully completing this course, students will be able to:

CO1

CO2

Detect the human blood groups by agglutination reactions.

Prepare human blood smear to identify various types of white blood cells.



CO3

CO4

CO5

CO6

Compare blood smears of normal and diseasdigliduals.
Identify the microscopic structure of different lymphoid organs.
Demonstrate Ouchterlony diffusion assay.

Demonstrate the technique of ELISA.

M.Sc. Zoologyi Second Yeari Semester Il

Paper XIT Theory i Developmental Biologyi |

After successfully completing this course, students will be able to:

Co1
CO2
CO3
CcO4
CO5
CO6

CO7

CO8
CO9

Describe the key events in early and systematic embryological development.
Understand the pattern of development at molecular level.

Define basic concepts of developmériotency, commitment, specification and induction.
Understand the concepts of competence, determination and differentiation.
Differentiate between instructive and permissive interactions.

Understand molecular basis of differentiatisansdifferentiation and dedifferentiation.

Demonstrate cleavage patterns and fate maps in Tuniétesophila Amphibia, Chick and
Caenorhabditis elegans

Explain gene regulation and developmenDnosophila

Compare and contrast spermgénesis and oogenesis.

CO10 Enumerate the molecular events during fertilization.

CO11 Describe formation of zygote, blastula, embryonic fields, gastrulation and germ layers.

CO12 Understand the concept of regeneration.

Paper XIT Practical i Developmental Biology i |

After successfully completing this course, students will be able to:

CO1

CO2

CO3

Identify developmental stages in frog and chick embryo.
Demonstrate spermatogenesis of rat and grasshopper.

Identify types of eggs in animals.



Paper XII i Theory i Biochemistry

After successfully completing this course, students will be able to:

CO1 Explain the chemistry of life.

CO2 Define the basic terminologies of metabolic pathways.

CO3 Explain bioenergetics, concept of free energy ané A% currency molecule.

CO4 Explain the structure, functions and reactions of the various biomoletutssbohydrates,
lipids, proteins and nucleic acids.

CO5 Classify and give examples of each group type of biomolecules.

CO6 Draw the structures of viemus carbohydrates, lipids and amino acids.

CO7 Correlate the changes in the levels of these biomolecules with the diseases in human.
CO8 Explain the importance of vitamins and coenzymes and disorders related to them.
CO9 lllustrate the importance @H, buffer and water in living systems.

CO10 Discuss the oxidation of fatty acids and its significance.

CO11 lllustrate ETC and oxidative phosphorylation.

CO12 Explain purine and pyrimidine metabolism.

CO13 Demonstrate enzyme kinetics.

CO14 Classify emymes with examples.

CO15 Justify the role of enzymes in metabolism.

CO16 Explain carbon as backbone of biomolecules.

CO17 Analyse the dimensions of the biological samples and study Ramanchandran plots.

Paper XII T Practical i Biochemistry

After succesfully completing this course, students will be able to:
CO1 Measure the pH of given samples.

CO2 Prepare acid and base solutions of desired strength.
CO3 Prepare buffers of desired pH.

CO4 Detect carbohydrates, lipids and proteins using biochemisisl. te



CO5

CO6

Estimate alkaline and acid phosphatases in animal liver tissue.

Estimate quantity of glycogen, cholesterol and protein in animal tissues.

Paper Xl i Theory i Cell and Molecular Biology

After successfully completing this course, studevitsbe able to:

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CcO8

CO9

Justify the selection of fixatives and stains for histological procedures.
Explain the procedure of preparing permanent histological slides.

Explain the location, structure and functions of various cell organelles.
Diagrammatically represent various cell organelles.

Describe the composition, structure and functions of the plasma membrane.
Explain the structure and functions of the nucleus and its components.
Explain the structure and functions of tméochondria and its pathways.

Describe the three primary components of
function and movement.

lllustrate the phases of cell division of somatic and gametic cells and justify their regulatio

CO10 Differentiate between prokaryotic and eukaryotic cell.

CO11 Differentiate between rough and smooth endoplasmic reticulum both in structure and function.

CO12 lllustrate protein trafficking and sorting taking into consideration ER, Golgi bodgsiymes and

secretory vesicles.

CO13 Discuss various signal transduction pathways and second messengers.

Paper XIII T Practical i Cell and Molecular Biology

After successfully completing this course, students will be able to:

CO1

CO2

CO3

CO4

Process animal tissuesdprepare permanent histological slides.
Identify the histological peculiarities in various animal tissues.
Justify the selection of appropriate fixatives and stains for preparing tissue slides.

Demonstrate mitosis and meiosis from permaisédes.

t

h ¢



CO5 Demonstrate basis of reaction at the sites of protein, nucleic acids, lipids and carbohydrates in
animal tissue.

CO6 Sketch, label and identify various cells and ultrastructure of cell organelles.

Paper XIV 1T Theory 1 Instrumentation and M ethodology

After successfully completing this course, students will be able to:

CO1 Explain the importance and applications of techniques in biology.

CO2 Understand optical path length and illustrate the working of microscopes.

CO3 Demonstrate thprinciple, working and applications of centrifugation.

CO4 Describe the concept of light, electromagnetic spectrum and its application in spectroscopy.
CO5 Compare colorimetric and spectrophotometric methods for protein estimation.

CO6 Explain the princife and applications of various chromatographic techniques with examples.
CO7 Explain the principle, working, materials used and applications of electrophoresis.

CO8 Understand Polymerase Chain Reaction and its modifications (RFLP, RAPD, AFLPCRT
andRealTime PCR).

CO9 Justify the significance of aseptic experimental conditions in biological cultures.
CO10 Differentiate between monolayer and suspension cultures.

CO11 Grasp the basic idea of leucocyte and organ cultures.

CO12 lllustrate the importace of radioactive isotopes and hEdé in biology.

CO13 Describe radiation dosimetry, liquid scintillation counter, tracer techniques, autoradiography and
Cerenkov radiation.

CO14 Justify the applications of radioactive compounds in biology.

Paper XIV 1 Practical i Instrumentation and Methodology

After successfully completing this course, students will be able to:
COl1l Use proper laboratory safety protocols.

CO2 Effectively use microscopes for tissue analysis.

CO3 Clean and maintain the microscopes.

CO4 Study living material under phase contrast microscope.



CO5

CO6

CO7

CcO8

CO9

CO10

CO11

CO12

CO13

Draw figures of structures/organisms using camera lucida.

Measure the cell/organismbés di mensions usi ng
Demonstrate section cutting and mountingiises on the grid for SEM and TEM.

Demonstrate working of ultracentrifuge.

Isolate protein, enzymes and scdlular organelles from biological source.

Amplify DNA using PCR and check its integrity on spectrophotometer.

Use Western Blding to isolate proteins of interest.

Separate samples of amino acids with the help of paper chromatography.

Separate DNA bands through agarose gel electrophoresis.

CO14 Analyse proteins using native PAGE and SBSGE

Paper XVi Theoryi Advances in Entomology

After successfully completing this course, students will be able to:

CO1

CO2

CO3
CO4
CO5
CO6
CO7
CcO8
CO9

CO10

CO11

CO12

Enlist salient features of various insect orders with examples.

Describe diagrammatically the structure and function of digestive, respiratory, nervous and
reproductive systems in insects.

Explain postembryonic development and types of metamorphosis in insects.
lllustrate the structural modifications in larvae and pupae.

Explain parthenogenesis in insects.

Define the effect of temperatiand photoperiod on the lives of insects.
Discuss the onset, termination and significance of diapause.

Understand plant hosbsect interactions.

Explain the practices of sericulture, apiculture and lac culture.

lllustrate the systenti@ position, habits, nature of damage and outline the life cycle of pests of
cotton, sugarcane, paddy, wheat, vegetables and fruits.

lllustrate the systematic position, habits, nature of damage and outline the life cycle of pests of
stored food graus.

Classify different categories of insecticides used in chemical control of insects.



CO13 Describe biological methods of pest control.

CO14 Achieve a thorough understanding of Integrated Pest Management.

Paper XV Practical i Advances in Entomobgy

After successfully completing this course, students will be able to:

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CcO8

CO9

Study insect biodiversity in natural environment.

Identify and taxonomically place the insect pests in classification system.
List the household pests and social insect

List the pests of medical and veterinary importance.
Demonstrate dissection of insects?©o
Handle beehives in apiaries.

Explain the tools and techniques used in apiculture, sericulture aodltace.
Differentiate between male and female external genitalia of insects.

Identify different types of larvae and pupae.
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Paper XVI 1 Theory i Developmental Biologyi Il

After successfully completinthis course, students will be able to:

COo1

CO2

CO3
CO4
CO5
CO6
CO7
CcO8

CO9

Describe the key events in early and systematic embryological development.

di gesti ve

Grasp the concept of organogenesis through vulva formati@a@morhabditis elegansnd eye

lens induction.

Differentiatebetween primary and secondary embryonic induction.
Explain the chemical nature of evocators.

Describe stem cells, associated disorders and gene therapy.
Discuss the concept of metamorphosis.

Understand the process Teratogenesis andtenéjor teratogens.
Understand the concept of Totipotency.

Discuss cell surface adhesion, inbsllular adhesion and adhesive molecules.



CO10 Correlate environmental evolution and animal development focussing on developmental
constraints.

CO11 Explain the concept of sex determination.

Paper XVI 1 Practical i Developmental Biologyi Il

After successfully completing this course, students will be able to:

CO1 Prepare permanent stained slides of developing stages from fertilized egg of hen.
CO2 Sketch, label and explain the whole mounts and transverse sections of chick embryo.

CO3 Identify different larvae in invertebratéplatyhelminthes, arthropods, molluscs, echinoderms.

Paper XVII i Theory1 Advances in Parasitology

After successfullycompleting this course, students will be able to:

CO1 Define the basic terms in parasitoloigparasitism, mutualism and hyperparasitism.
CO2 Understand parasHeost specificity, its types and the factors affecting it.

CO3 Explain molecular, cellularrad physiological basis of hepiarasite relationship.
CO4 List common ectoparasites and endoparasites.

CO5 Classify parasites into Protozoa, Trematoda, Cestoda and Nematoda.

CO6 Describe immunity to parasites causing malaria, leishmaniasis, trypangsgrachistosomiasis
and ascariasis.

CO7 Enlist the common insect vectors of human parasitic infection.
CO8 Justify the control measures of arthropod vectors.

CO9 lllustrate the routes of transmission of parasites.

CO10 Understand circadian rhythm withspect to parasite infection.
CO11 Discuss the ecology of parasites.

CO12 Convince the importance of hygiene with respect to epidemic diseases.

Paper XVII i Practical T Advances in Parasitology

After successfully completing this course, students wikhbke to:



CO1 Identify protozoan and helminth parasites infecting frog, toad and common household insects.
CO2 Isolate and identify helminth parasites infecting gut of sheep and goat.

CO3 Locate parasites in stained blood smears of humans infected ewthmania Plasmodiumand
Trypanosoma

CO41 Identify vectors of different parasitic infections (mosquito, ticks, sandfly).

Paper XVIII T Theoryi Advances in Fish and Fisheries
After successfully completing this course, students will be able to:
CO1 Understand history, scope and types of aquaculture.

CO2 lllustrate the preparation and management of fish farming methpdsds, lens, cages, raceway
etc.

CO3 Differentiate between monoculture and polyculture.

CO4 Understand the principle of composiigh culture, its types and significance.

CO5 Enlist the endemic and exotic fishes.

CO6 Observe the influence of limnological parameters in fish populations.

CO7 Describe the tools and techniques for induced breeding.

CO8 Classify ecologically the vasus aquatic organisms.

CO9 Differentiate between lentic and lotic habitats.

CO10 Justify the concept of productivity and classification of water bodies based on it.
COL11 Discuss the nutritional value of fish.

CO12 Observe posimortem changes andicrobial spoilage in fish.

CO13 lllustrate techniques of fish harvesting and management of fish culture ponds.
CO14 Explain the principles of fish preservation, processing, transportation and marketing.
CO15 Manage biological control of weeds/algal dios using fish.

CO16 Understand the concept of Transgenic fish aneshiety regulations.

CO17 Enlist molecular markers used for fish identification.

CO18 Determine age of fish using hard parts.

CO19 Determine growth of fish using lengtheight equation.



Paper XVIII T Practical i Advances in Fish and Fisheries

After successfully completing this course, students will be able to:

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CcO8

Estimate the content of dissolved oxygen and phosphates in water.

Estimate the pH of water.

Determine the BOD oidvater.

Identify benthic organisms in a water body.

Compare the different types of fishing gears.

Enlist the culturable Indian and Exotic fishes.

Estimate the total alkalinity, hardness and chloride content in water samples.

Evaluate the bioindicators of pollution in fresh water.

Paper XIX T Theory i Environmental Biology and Wild Life

After successfully completing this course, students will be able to:

CO1
CO2
CO3

CO4

CO5
CO6

CO7

CcO8

CO9

Understand causes, impact and control measures of air, waternkhndiae pollution.
Develop strategies for effective waste management system.
Understand the importance of wildlife conservation.

Know about natural resources, renewable andreaewable, the cause of their depletion and
their conservation.

Understand the goals, objectives and methods of teaching of environmental education.
Describe the resilience of ecosystem along with its dynamics and management.

Demarcate zoogeographical realms on world map and categorize the endemiasfaqnerathe
geographical distribution and climate.

Enlist important National Parks, Sanctuaries and Biosphere Reserves of India.

Differentiate betweepx situandin situconservation strategies of wildlife.

CO10 Explain wildlife management imdia and conservation strategies taken by the government.

Paper XIX T Practical i Environmental Biology and Wild Life

After successfully completing this course, students will be able to:



CO1 Demarcate zoogeographical realms on world map and categbeazendemic fauna as per the
geographical distribution and climate.

CO2 Visit Zoological Parks and prepare reports on different wild animals.
CO3 Estimate alkalinity, chloride and nitrate content of water.

CO4 Demonstrate different types of phytnd Doplankton in water.

Paper XXT Theory i Cytogenetics and Molecular Genetics

After successfully completing this course, students will be able to:

CO1 Understand the (/alue Paradox and Law of DNA Constancy.

CO2 Clarify the concept of populatiagenetics through Hardweinberg Law.

CO3 Calculate various gene frequencies in local populations.

CO4 Discuss the linkage groups, crossing over and frequency of recombination.
CO5 Determine the gene order, distance and map from given data of crosemg ov
CO6 Discuss genome organization including coding andeumting sequences.
CO7 lllustrate fine structure of gene including satellite DNA.

CO8 Explain chromosome structure and function.

CO9 Differentiate between euchromatin and heterochromatin.

CO10 Describe polytene and lampbrush chromosomes.

CO11 Justify the concept of Dosage Compensation.

CO12 Explain gene mutation and chromosomal aberrations.

CO13 Understand sitelirected and radiation mutagenesis, and target theory.
CO14 Draw the structuref DNA, mRNA, tRNA and rRNA.

CO15 Paraphrase the Central Dogma of Molecular Biology.

CO16 lllustrate the mechanism of replication, transcription and translation.

CO17 Explain mechanism of DNA damage and repair.

CO18 Justify the postranscriptional anghosttranslational modifications.

CO19 Describe regulation of gene function and understand operon concept.



C0O20 Discuss the tools and techniques used in Genetic Engineering and their applications in
agriculture, health and industry.

Paper XX Practical i Cytogenetics and Molecular Genetics

After successfully completing this course, students will be able to:

CO1 Analyse metaphase karyotypes of man,Babsophilaand grasshopper.

CO2 Prepare chromosome slides from onion root tip by squash metliednonstrate mitosis.

CO3 Prepare and stain temporary mounting of polytene chromosomesCininonomugDrosophila
larvae.

CO4 Justify the effect of colchicine on cell division.
CO5 Prepare temporary mounting of sex chromatin/Barr Body from human buccaisa.
CO6 Demonstrate Mendelian laws through monohybrid and dihybrid crosses using beads.

CO7 lllustrate the modified Mendelian laws of inheritariceodomnance, incomplete dominance and
epistasis.

CO8 Identify genetic disorders based on karyotyaed traits.
CO9 Identify structural alteration of chromosomes and associated diseases.

CO10 Identify numerical alteration of chromosomes and associated diseases.



