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Code No:01
SUBJECT : BIOTECHNOLOGY

SYLLABUS
UNIT 1: BIOCHEMISTRY

Classification, structure, chemistry and properties of carbohydrate, lipid, amino acids proteins and nucleic acids.
Carbohydrate biosynthesis-Lipid biosynthesis- Biosynthesis of amino acids, Nucleotide and related molecules.

Principles of Bioenergetics, Glycolysis. Catabolism of hexoses- The citric acid Cycle. Oxidation of fatty
acids-Oxidation of amino acids-Oxidative phosphorylation — Photo phosphorylation, Biological membranes and
transport. Cytoskeletal organization. Prostaglandins, leukotrienes, thrombaxanes — Inteferons and interleukins.
Antibodies, alkaloids. Plant and Animal pigments.

Principle techniques and applications of chromatography, centrifugation and electrophoresis.

UNIT 2: MOLECULAR GENETICS

Identification of DNA as the genetic material, Gene as the unit of mutation and recombination. Mutations:
Molecular nature; mutagenesis by nitrous acid, hydroxylamine, alkylating agents, intercalators and UV. Origin of
spontaneous mutations and control. Reversion and suppression — suppression of nonsense, missense and frameshift
mutations. DNA damage by UV, alkylating agent, cross linkers, Mechanism of repair — photo reactivation, excision
repair, recombinational repair, SOS, Adaptive responses and their regulation Heat shock response. DNA damage
and repair.

Para sexual process in bacteria: Transformation, transduction and conjugal gene transfer: The phenomena
mechanisms and applications. Recombination: model, mechanism and control. Gene as the unit of expression.
Colinearity of gene and poly — peptide. Elucidation of the genetic code, Wobble hypothesis. Regulation of gene
expression. Extra chromosomal heredity: Biology of plasmids discovery, types and structure of F, RTF, Col-Factor
and Ti plasmid, replication and partitioning. Incompatibility and copy number control, Natural and artificial plasmid
transfer and their applications. Transposable genetic elements — Identification of transposition — IS elements,
composite transposons, Tn3, Tn5, Tn9, Tn10 and Mu phage. Mechanism of transposition. Transposable elements
in eukaryotes: Maize — Ac & Ds, Spm & dspm, Drosophila — p elements. Retro transposons. Genetics of
Eukaryotes: Gene linkage and chromosome mapping. Crossing over—there point cross, tetrad analysis. Organisation
of chromosomes, specialized chromosomes, chromosome abnormalities, quantitative inheritance, population genetics.
Development of genetics using Drosophila as model system.Somatic cell genetics.

Genome sequencing projects — Microbes, plants and animals, Accessing and retrieving genome project
information from web, Comparative genomics, ldentification and classification using molecular markers-16S rRNA
typing/ sequencing, EST’s and SNP’s.

UNIT 3: MOLECULAR AND DEVELOPMENTAL BIOLOGY

Cell theory, prokaryotic and eukaryotic cell structure and ultra structure and functions of intra cellular organelles.
Organisation of cytoskeleton — organization of intermediate filaments, microtubules and actin filaments. Molecular
aspects of cell division and cell cycle, mitosis, cytokines — Cell cycle — Cell fusion — Nuclear cytoplasmic interaction.
Structure of DNA and RNA. DNA melting and unwinding. kinetics — cot curve replication of DNA: enzymology,
models of replication, kinetics and control. Transcriptions — Enzymology, prokaryotic and eukaryotic transcription,
mechanism of transcription, post transcriptional modifications, export of mMRNA. Transcription and process of rRNA
and tRNA. Translation — Mechanism and regulation, post translational modifications, protein secretion. Regulation
of gene expression: Regulation in prokaryotes — Operon concepts, Lac, Trp and Ara. Regulation in eukaryotes
— Transcriptional regulation, transcription factors, hormonal regulation, loss, amplification and rearrangement.
RNA mediated regulation. Mechanism of signal transduction — G protein, cAMP and calcium ion channel.
Cancer — Introduction, types and oncogenesis, mitogens. Oncogenes, suppression of Oncogenes.

Functional genomics and proteomics — Analysis of microarray data, Protein and peptide microarray-based
technology, PCR-directed protein in situ arrays, Structural proteomics

UNIT 4: IMMUNOLOGY AND IMMUNOTECHNOLOGY

History and scope of immunology.Types of immunity — innate, acquired, passive and active, Physiology of
immune response-H1 and CMI specificity and memory. Antigen-Antibody reactions, types of antigens, hapten,
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immuno-globulins, types, structure, distribution and functions. Molecular biology of Ig synthesis. Lymphoid organs,
ontogeny and physiology of immune system, origin and development, differentiation of lymphocytes. Lymphocytes
sub-population of mouse and man. Structure and functions of Class | and Class Il molecules. HLA in human
health and diseases. Transplantation immunity — Organ transplantation and HLA tissue typing, effector mechanism in
immunity — Macrophage activation, cellular interaction in immune response, cell mediated cytotoxicity, hypersensitivity
reactions, antigen lymphocyte activation, clonal proliferation, differentiation, interleukins and compliment systems.
Immunological tolerance, immuno suppression, history and status of tumour immunology, auto immune disorders
and immunology of infectious disease.

Hybridoma techniques and monoclonal antibody production. Myeloma cell lines. Fusion of myeloma cells
with antibody producing B cells and selection of hybrids. Cloning, production and characterization of monoclonal
antibody. T-cell cloning and mechanism of antigen, recognition by T & B lymphocytes. Structure, function and
synthesis of lymphokines. Antigen presentation and MHC Class-lIl molecules in T-cell cloning and application of
T-cell cloning in vaccine development. Immunity to viruses, bacteria and parasites. Genetic control of Immune
response. MHC associated pre-disposition, diseases. Infectious diseases— Leprosy, tuberculosis, malaria, filariasis,
amoebiasis, rabies, typhoid, hepatitis and AIDS. Principles and strategy for developing vaccines, immuno diagnosis
of infectious diseases.

UNIT 5: MICROBIOLOGY AND MICROBIAL TECHNOLOGY

Ultrastructure and functions of bacteria, fungi, algae, protozoa and viruses. Principles and structure and
applications of microscopes. Classification of bacteria, fungi, algae, protozoa and viruses. Molecular taxonomy and
current methods of microbial identification for systematic studies. Biology of Echerichia coli, Bacillus substilis, Bacillus
thuringiensis, Stretomyces sp., Rhizobium sp., Agrobacterium tumefaciens, Saccharomyces cervisiae, Aspergillusnidulans,
archaeobacteria and bacteriophages. Food and diary microbes, Classification of foods, Contamination, preservation
and spoilage of foods, Food borne diseases, Plant microbes interactions—Rhizobium and Mycorrhizae. Human
pathogens, nosocomial infections, disinfectants and antibiotics. Biofermentor-upstream and downstream processing.
Products of industrial microbiology.

UNIT 6: ENZYMOLOGY AND ENZYME TECHNOLOGY

Enzyme classification and nomenclature, General properties of enzymes like effect of pH, temp, ions etc. Extraction,
assay and purification of enzymes. Steady state kinetics. Michaelis—Menten, Lineweaver-Burke, Eadie-hofstee and
Hanes-Woolf equations and Km value. Enzyme inhibitors, Pre-steady state kinetics. Fast kinetics to elucidate the
intermediates and rate limiting steps (Flow and Relaxation methods). Enzyme specificity. Evidences for enzyme
substrate complex. Nucleophilic and electrophilic attack. Role of metal ions in enzyme catalysis. Mechanism of
enzyme action eg. Lysozyme, chymotrypsin, DNA polymerases, RNase, Zymogens and enzyme activation. Allosteric
interactions and product inhibition; complex kinetics and analyses, Membrane bound enzymes — Extraction, assay
lipid protein interaction and effect of fluidity on enzyme activity. Coenzyme; Clinical and Industrial applications of
enzymes. Immobilization of enzymes and their application. Ribozymes and their applications. Enzyme engineering.

UNIT 7: PLANT MOLECULAR BIOLOGY AND INTELLECTUAL PROPERTY RIGHTS

Plant genome organization, structural features of a representative plant gene, gene families in plants. Organization
of chloroplast genome, nucleus — encoded and chloroplast encoded genes for chloroplast proteins, targeting of
proteins to chloroplast. Organization of mitochondrial genome, nuclear and mitochondria — encoded genes for
mitochondrial proteins. RNA editing in plant mitochondria, mitochondrial genome and cytoplasmic male sterility.
Seed storage proteins. Regulation of gene expression in plant development. Plant hormones and phytochrome.
Symbiotic nitrogen fixation in legumes by rhizobia — biochemistry and molecular biology. Agrobacterium and crown
gall tumours. Mechanism of T-DNA transfer to plants. Ti plasmid vectors for plant transformation. Agroinfection.
Classification and molecular biology of plant viruses. Molecular biology of plant stress response. Genetic engineering
in plants, selectable markers, reporter genes and promoters used in plant vectors. Direct transformation of plants
by physical methods. Genetic engineering of plants for virus resistance, pest resistance, herbicide tolerance, delay
of fruit ripening. Golden rice. Antibody production in plants. Plant genetic engineering for resistance to fungi and
bacteria. Production of antibodies, viral antigens and peptide hormones in plants. Gene silencing in transgenic plants,
DNA markers in marker-assisted selection and plant breeding. Management aspects of plant genetic engineering.
Tagging, mapping and cloning of plant genes. Molecular biology of plant pathogen interactions. Plant tissue culture
techniques. Introduction, Principles and importance Intellectual property rights: Patenting.
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UNIT 8: ANIMAL CELL BIOTECHNOLOGY
Basic principles of biotechnology applicable to animal science. Artificial insemination.

Development and use of transgenic animals — Retroviral vector method, DNA micro injection method and
engineered embryonic stem cell method. Transgenic animals sheeps, goats, pigs, birds, fish, Transformation
of animal cells — in vitro fertilization and embryo transfer. Cloning vectors — Plasmid vectors, lambda vectors,
cosmid vectors, phagemid vectors, BAC, PAC vectors, Plant and animal viruses as vectors. YAC vectors,
MAC vectors. Expression vectors - Expression cassettes, baculovirus and expression vectors system for insect
cells, virus expression vectors for mammalian cells. Baculovirus as biocontrol agents, Baculo virus for expression
of foreign genes. Molecular diagnosis immunological diagnosis — ELISA, use of antibodies as immune therapeutic
agents. DNA finger printing and characterization of animal cell. DNA Diagnosis — use of nucleic acid probes in
Diagnosis. Gene therapy. Signal transduction and production of recombinant proteins: Acetylcholine, G-protein,
visual pigments, growth factor receptors, steroid receptors, AIDS, Oncogenes and anti oncogenes, production
of recombinant proteins — vaccines, blood products, hormones, regulatory proteins, phage display technology.
Human genome mapping, Restriction fragment length polymorphism (RFLP) and its application, Ethical issues
in Animal Biotechnology — CPCSEA and IAEC guidelines, management aspects of biotechnology and genetic
engineering. Gene therapy. Application of engineered cell lines -recombinant glycoprotein heterogeneity.

UNIT 9: RECOMBINANT DNA TECHNOLOGY AND BIO-INFORMATICS

Introduction to rDNA technology: DNA modifying enzymes and their uses, Restriction enzymes — Discovery,
types, use of type Il restriction enzymes. Elucidation of restriction site, Restriction mapping. DNA polymerases —
Klenow, DNA polymerase |, Thermostable DNA Polymerase & used in PCR. T4/T7 DNA polynucleotide kinases
and alkaline phosphatases. RNA polymerases, ligases, nucleases — DNAse |, S| Nuclease. Cloning vectors and
their applications: vectors for gram positive and gram negative bacteria, Bacteriophage vectors — Lambda and
M13 virus based vectors, cosmids, phagmids, yeast vectors, Expression vectors, vector facilitating protein purification,
Shuttle vectors. Artificial chromosomes — BAC, YAC, HAC. Inteins (Protein introns) Exteins. DNA cloning — sticky
ends, blunt ends, homopolymeric tailing use of adaptors and linkers. PCR based cloning. Preparation of radio
labeled/ fluorescent labeled DNA & RNA probes. Chemical synthesis of oligo nucleotides. Blotting & hybridization
techniques. Screening of recombinants, alpha complementation and Blue White selection. DNA sequencing — Maxam
and Gilbert, Sanger methods, short gun sequencing Automated DNA sequencing. PCR technology — concept, types
primer design, analysis of products and applications. DNA finger printing. Chromosome jumping, chromosome
walking. Site — directed mutagenesis. Strategies for the production of recombinant proteins — insulin, human growth
hormone, industrially important proteins. Construction of genomic DNA library and cDNA library.

Bioinformatics Introduction to bioinformatics — Definitions and basic concepts — Genome projects. Biological
data complexity — The role of bioinformatics. Biological database — Sequence databases - Sequence assembly —
Submission of sequences — Sequence formats — Conversion between formats — Database browsers and Search
engines. Sequence Alignment — Pair wise comparison — Sequence comparison scoring systems — Sequence
similarity searching algorithms (BLAST & FASTA family of programs) — Similarity searching scores and their statistical
interpretation. Sequence Analysis — Nucleic acid sequence analysis — Reading frames; Codon Usage analysis;
Translational and transcriptional signals — Protein sequence analysis — Compositional analysis; Hydrophobicity profiles;
Amphiphilicity detection; Introduction to secondary structure prediction methods. Multiple Sequence alignment —
Methods available — lterative alignment, Progressive alignment — Clustal W, T-Coffee — Profile Methods — Clustering
and Phylogeny—Methods for Phylogeny analysis: Distance and Character based methods.

UNIT 10: ENVIRONMENTAL BIOTECHNOLOGY

Biotools for environmental monitoring. Role of biotechnology in environmental protection. Waste water treatment.
microbial system in waste water stabilization. biofilms. immobilization technology. oil degradation. Biodecolourization.
reed bed technology. Rhizosphere engineering-biofiltration and bioindicators. Biodegradation of agrochemicals and
other organic compounds. Biotransformation of xenobiotic compound - Role of GEMS in degradation of xenobiotics,
bioscrubbers-Biomining of metals- Biopulping. Biodegradable plastics-biotechnology of microbial composting. Biofertilizers,
Biopesticides. Bioindicators-biomarkers, biosensors biofilms, biofouling, biomonitoring—polluted environment—short term
and long term monitoring remediated sites.
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Code No:02
SUBJECT: BIO CHEMISTRY

SYLLABUS
UNIT: 1
CELL-COMPONENTS,GENETICS AND BIOMOLECULES

Molecular organization of prokaryotic and eukaryotic cells. Structure and functions of sub cellular organelles
including cytoskeleton. Types of Tissue, Types of adhesion molecules, extracellular matrix, Types of junctions.
Cell cycle and regulations- check points.

Genetics—phenotype, genotype, heterozygous, homozygous, allele (dominant, recessive, wild-type, mutant),
character, gene, gene locus, pure line, hybrid. Mendel's laws. Monohybrid cross, multiple alleles, dihybrid cross,
test cross, back cross, epistasis. Chromosome structure. Polytene and lamp brush chromosomes. Types of
chromosomes, Karyotyping. Variation in chromosome number (euploidy, aneuploidy), arrangement (translocation,
inversion), number of segments (deletion, duplication). Population genetics - The Hardy-Weinberg law

Carbohydrates: Sources, Structure, Classification, Properties and Biological roles of Simple sugars, Disaccharides,
Homo and Hetero polysaccharides.

Amino Acids and Proteins: Structure, Classification, Properties and Biological roles of amino acids and
proteins. Different structural organization of proteins.

Nucleic Acids: Structure, Classification, Properties and Biological roles of DNA and RNA. Chargaff's rule,
Watson — crick model, bonds involved in nucleic acid.

Fatty acids and Lipids: Structure, Classification, Properties and Biological roles of Fatty acid and Lipids.

Bioenergetics: Bioenergetics Thermodynamics and biochemical equilibria — laws of thermodynamics, free
energy, AG-Endergonic and exergonic reactions High energy phosphates. Components of Electron Transport
chain, Mechanism of ATP synthesis; Oxidative phosphorylation — the chemiosmotic theory. Uncoupling of oxidative
phosphorylation. Inhibitors of respiratory chain and oxidative phosphorylation. Mitochondrial transport systems,
ATP/ADP exchange, malate/glycerol phosphate shuttle.

UNIT : 2
BIOANALYTICAL TECHNIQUES

Concentration Expression: Normality, Molarity, Molality and milliosmol. pH, pOH, Henderson — Hesselbalch
equation, buffers, pH of body fluids, Viscosity, surface tension and Donnan membrane equilibrium.

Chromatographic Techniques: Principles and Applications of Paper, Column, TLC, Adsorption, lon exchanges,
Gel filtration, Affinity, Analytical Ultracentrifugation, GLC, HPLC and FPLC.

Electrophoretic Techniques: Principles and Applications of Polyacrylamide gel electrophoresis, SDS-PAGE,
2D-PAGE, lIsoelectric focusing, Agarose gel Electrophoresis, pulse field electrophoresis, high voltage electrophoresis,
Capillary Electrophoresis, Isotachophoresis, RFLP, FISH. Blotting techniques and its applications.

Spectroscopic and Radio isotope techniques: Colorimetry, spectrophotometry — UV & visible, Principle —
Beer & Lambert’s law. Principle and applications of AAS and Fluorimetry. Basic principle and application of mass
spectra, NMR, ESR, CD, MRI and CT scans and Biochips. Geiger Muller counters, scintillation counting, auto
radiography and RIA, Application of isotopes in biological studies. Circular dichroism and XRD.

Microscopy: Principles and application of light, phase contrast, Fluorescence, scanning and Transmission
electron microscopy.
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Immuno-Molecular techniques: Antibody generation, detection of molecules using ELISA, RIA, Western
blot, immuno precipitations. lIsolation and purifications of RNA, DNA (Genomic and plasmid) and proteins.
Isolation and separation and analysis of carbohydrates and lipid molecules RLFP, RAPD, AFLP techniques.

UNIT: 3
ENZYMES AND METABOLIC REGULATION

Nomenclature and properties: Nomenclature and IUB system of enzyme classification. Active site—Fischer and
Koshland models. Formation of enzyme substrate complex evidence.

Enzyme kinetics: Kinetics of single substrate enzyme catalysed reaction—Michaelis- Menten (Briggs - Haldane)
equation, Double-Reciprocal Plot, Lineweaver Burk plot, Eadie- Hofstee and Hanes-Wolf plots. Determination of Vmax,
Km, Kcat, Specificity constant (Kcat/Km) and their significance. Factors influencing enzymatic activity, Arrhenius plot.

Enzyme inhibition: Reversible and Irreversible inhibition—Competitive, Non-competitive and mixed inhibition.
Substrate inhibition and Feedback inhibition. Applications of enzyme inhibitors. Mechanism of enzyme
action-Lysozyme, Carboxypeptidase, Chymotrypsin and Ribonuclease.

Co-enzymes: Structure and functions — Pyridine and flavin nucleotides, coenzyme A, Pyridoxal phosphate and
thiamine pyrophosphate, tetrahydrofolate and B12 coenzymes. Allosteric Interactions: Enzyme regulation, allosteric
enzymes. Enzyme repression and covalent modification of enzymes. Zymogen activation and Isozymes.

Multi enzyme system: Multi functional enzymes. Multi-enzyme complexes (Pyruvate dehydrogenase complex,
fatty acid synthase and Na—K ATPase) and Metalloenzymes, abzymes, Immobilised enzymes and their industrial
applications. Enzymes—food and pharmaceutical enzymes and Biosensors.

Carbohydrate Metabolism: Pathway, regulation and energetic. Blood glucose homeostasis — role of tissues
and hormones.

Amino acid metabolism: Biosynthesis and degradation of amino acids and their regulation. Transamination
and Deamination, ammonia formation, Urea cycle and regulation of ureogenesis.

Lipids metabolism: Lipogenesis and regulations. Cholesterol-biosynthesis and regulations. Free Fatty
acid and derivatives metabolism and regulations (All types of Oxidations). Ketogenesis and its control.
Lipoprotein metabolism—exogenous and endogenous pathways.

Nucleic acid metabolism: Biosynthesis and catabolism of purines and pyrimidines and their regulation.
UNIT: 4
CLINICAL BIO-CHEMISTRY AND ENDOCRINOLOGY

Biological fluid: Blood, Urine, CSF and Amniotic fluid. Composition and Clinical Diagnostic significance.

Disorders of carbohydrate metabolism: Hyper and Hypoglycemia, Types of Diabetes Millites, Carbohydrate
intolerance. Glycogen storage disorders, Pentosuria and galactosemia.

Disorder of protein metabolism: Agammaglobulinemia, Alpha — fetoprotein, Amyloidosis. Cryoglobulinemia.
Hypo and hyper gamma — globulinemia. Abnormalities in Nitrogen Metabolism, porphyrias and porphyrinuria.

Disorders of lipids: Plasma lipoproteins, cholesterol, triglycerides & phospholipids in health and disease.
Fatty liver, Hyperlipidemia, hyperlipoproteinemia, Major Cardiovascular diseases — Atherosclerosis and pathogenesis.

Inborn error of metabolic inheritance: Phenylketonuria, alkaptonuria, albinism, tyrosinosis, maple syrup urine
disease, Leish — Nyhan syndrome, Histidinemia, Gaucher's disease, Tay — sachs and Niemann — Pick disease.
Sickle cell anemia and Thalassemia.

Disorders of liver and kidney: Hepatobiliary system-Liver function tests—jaundice—cirrhosis, Drug toxicity, hepatic
coma, hepatitis, gallstones, cholecystitis and tumours. Renal function tests—acute and chronic renal failure—clearance
tests—urinary calculi, renal hypertension—principles of peritoneal and hemodialysis. Nephritic syndrome.

Disorders of Endocrine system: Endocrine system: Laboratory diagnosis and investigations related to disorders
of thyroid, pituitary, adrenal cortex, adrenal medulla, testes, ovaries—assay of hormones related to clinical diagnosis.
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UNIT: §
MICROBIAL AND PLANT BIOCHEMISTRY

Growth and Staining: Structure of bacteria, fungi and algae. Microbial growth: physical and chemical
requirements for growth, culture media, mixed and pure cultures, phases of growth, measurements of microbial
growth. Sterilization and Staining techniques.

Soil Microbiology: Different soil microbes. Biogeocycle — carbon, Nitrogen and sulphur cycles.

Aquatic Microbiology: Freshwater microbial flora, effects of pollution, chemical pollution - test for water purity,
salinity, BOD, COD, Microbial load. Water treatment-Sewage treatment- primary, secondary treatment — sludge
digestion.

Food Microbiology: Microbial spoilage — Fresh food, milk and canned food. Food preservation — temperature,
canning, pasteurization and sterilization methods in food industry.

Mycotoxicosis: Mycotoxins of food contaminants like A.flavus, P.rubrum, P.citrinum and A.canidus and
stachybotrayacitra.

Photosynthesis: Chloroplast structure and function — CO, fixation by C3, C4 and CAM plants. Hill's reaction,
Photorespiration, Photophospharylation. Nitrogen metabolism. Trace elements in plant nutrition. Translocation of
Organic and Inorganic substances. Plant pigments—isoprenoids, anthocyanina and secondary metabolites.

Seed Germination and Phytohormones: Germination changes in composition and enzyme activities in seed,
factors affecting germination and vernalisation. Structure and functions of plant hormones—Auxins, gibberellins and
absicic acid.

Plant pathogens: common plant pathogens of interest of India, portals of entry, transmission of plant pathogen
by vector. Plant diseases caused by bacteria, fungi and viruses, Defensive mechanism including resistance to
infections.

UNIT: 6
HUMAN PHYSIOLOGY AND NEUROCHEMISTRY
Homoestasis: water, temperature regulations.

Gastro Intestinal Physiology: Digestive secretions and composition, assimilation of carbohydrate, protein, lipid
and nucleic acid.

Circulatory system: Elementary principles of circulation, vasomotor circulation, blood pressure and structure
of heart. Cardiac cycle, rhythum, tachycardia. ECG and EEG.

Renal Physiology: Structure of kidney and Nephron. Urine formation and regulations. Renal role in acid base
balance, mechanism and regulation of miturition. Normal and abnormal constituents in urine.

Special Senses: vision and hearing.

Structure of Brain, Neuron and spinal cord. Central and peripheral nervous system, neural control of muscle
tone and posture. Reflex arc. Sleeping and awakening.

Action potential: Neurotransmitters—examples, release and cycling of neurotransmitters. The neuromuscular
junction. The acetylcholine receptor.

Structure of skeletal muscle: Muscle proteins—myosin, actin, troponin and tropomyosin and other
proteins. Sequence of events in contraction and relaxation of skeletal muscle. Cardiac and smooth muscle
(Brief account only).
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UNIT: 7
IMMUNO MOLECULAR CHEMISTRY

Immunoglobulins: Types of immunity-Innate and Adaptive. Humoral and cell mediated immunity. Central and
peripheral lymphoid organs. Antigens, Immunoglobulin classifications. Haptens, adjuvants and abzymes. T and B
Lymphocytes and their characterization; mono-clonal antibodies. Type of Immune cells.

Complement pathways: Complement system: components of complement activation and its biological
consequences — classical, alternative and lectin pathways. Clonal selection theory. Organization and expression
of immunoglobulin genes, generation of antibody diversity. Class switching.

Overview of B cell & T cell, types of immune response, T—cell, B-cell receptors, Antigen recognition — processing
and presentation to T- cells. Interaction of T and B cells. Effector mechanisms — macrophage activation. Cell
mediated cytotoxicity, Cytokines types, regulation of immune response: immune tolerance and immune suppression.

Major Histocompatibility complex (MHC): MHC genes and products. Polymorphism of MHC genes, role of
MHC antigen in immune response, Transplantation types, allograft rejection mechanism. Immune response to Viral,
bacterial and protozoal. AIDS, Immuno suppressive therapy, Tumorantigens, Proto-Oncogene and other immuno
deficiency disorders. Autoimmunity: Mechanism of induction of organ specific and systemic autoimmune diseases.
Hyper sensitivity reactions. Vaccines-Immunisation practices — active and passive immunization, types of vaccines-
toxoids, DNA, recombinant, synthetic peptides.

UNIT: 8
MOLECULAR BIOLOGY AND CELL SIGNALLING

Central dogma of life: DNA as the genetic material, super coiling, hybridization. Hierarchy of Chromatin
Organisation, Central Dogma, Unique sequence DNA, Repetitive DNA — SINEs, LINEs, Satellite, Minisatellite and
Microsatellite DNAs, C Value Paradox. E.Coli Chromosome and plasmids, Mitochondrial and Chloroplast Genomes.
Concept of genes. Structure of Protein-coding genes in prokaryotes and eukaryotes.

DNA Replication: Mode of replication in prokaryotes and eukaryotes. Enzymes involved in replication and
regulations of replication.

Repair and Mutation: Type of damages and mutation.

Transcription: prokaryotes and eukaryotes. RNA polymerases — structure and functions. Promoters,
transcription factors, initiation, elongation and termination of transcription. Post transcriptional modification of RNA.
Genetic code—specificity, redundancy and wobble hypothesis. Mitochondrial and chloroplast genetic codons.

Translation: Components of protein synthesis — mRNA, rRNA and tRNA. Mechanism of protein synthesis.
Regulation and Post translational modifications.

Gene expression and regulation: Gene regulations. Lac, Arb and Trp Operon model. Levels of gene expression.
Principles of gene regulation. Genetic and epigenetic gene regulation by DNA methylation. Methylation and gene
regulation in mammals and plants.

Cell signaling: Fundamental concepts and general features of cell signalling. Endocrine, paracrine, autocrine
and juxtacrine signaling. Types of receptors. Transmembrane, nuclear and cytosolic receptors. G-protein coupled
receptors. Second messengers: c-AMP, cGMP, diacylglycerol, inositol triphosphate and Ca2+. Receptor tyrosine
kinases—insulin signalling, ras-raf-MAP kinase and JAK-STAT pathways. ATM signalling pathway.

UNIT: 9
BIOSTATISTICS, ENVIRONMENTAL AND NUTRITIONAL BIOCHEMISTRY

Statistical analysis: Measure of central tendency and dispersal; sampling distribution, probability distribution,
level of significance, t-test, analysis of variance; regression and correlation.
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Environmental pollution: types, methods for measurement, biosensors to detect environmental pollutants,
hazards from wastes and pollutants. Air pollution and its control through biotechnology. Water pollution and control.

Waste water treatment: physical, chemical and biological. Activated sludge—oxidation ditches and ponds, trickling
filter, towers, rotating discs and drums. Anaerobic processes: anaerobic digestion and filters. Effluent treatment,
B.O.D and C.O.D

Effluent treatment: Bioremediation, oil spill cleanup. Microbial mining. Biofertilizers bacteria, and blue green
algae. Biopesticides in integrated pest management- Bacillus and Pseudomonas as biocontrol agents.

Single cell protein: microorganisms and steps in SCP production, biomass recovery, nutritional and safety
evaluation, advantages.

Nutritional Biochemistry: Definition of BMR, SDA, Factors affecting BMR. Regulation of body temperature.
Total energy requirement, estimation of energy requirement, energy value of food. Requirements of Carbohydrates
and Lipids. Special aspects of Nutrition during pregnancy and lactation.

Protein energy malnutrition: clinical features, metabolic disorders and management of marasmus and
kwashiorkor diseases: Basic food groups-Energy yielding, Body building, protective foods. Food production, Food
storage, Functional foods, New protein and Fat foods, Changing food habits, Food adulteration and hygiene.
Improvement of protein quality by supplementation and fortification. Nitrogen balance—positive and negative.

Micro and macro mineral nutrients: Distribution sources, metabolic functions and deficiency manifestations
— Calcium, Phosphorus, Sodium, Potassium, Iron, Copper, Selenium and Zinc. Role of Vitamin as Antioxidant.
Special needs of Infants, children, adolescents, pregnant and lactating women, convalescents and old persons.

UNIT :10
BIOTECHNOLOGY AND GENETIC ENGINEERING

Bioprocess engineering: Isolation and screening of industrially important microbes. Maintenance and improvement
of strains. Bioreactors—types, design, parts and their function. Media for industrial fermentation, air and media
sterilization. Antifoaming devices.

Types of fermentation processes: Analysis of batch, fed-batch and continuous bioreactions, analysis of mixed
microbial population, specialized bioreactors (pulsed, fluidized, photobioreactors).

Downstream processing: solid-liquid separation, release of intracellular compartments, concentration of biological
products, purification, preservation and stabilization, product formulation. Monitoring.

Bioreactors: DNA fingerprinting and foot printing with its applications. Bacterial leaching and biomining.
Bioreactors—Design and types of fermentors, batch and continuous bioreactors. Downstream processing.
Bioethics—Ethical issues in production of genetically engineered foods and transgenic plants and animals.
Immuno supressive therapy. Tumor antigens. Proto - Oncogene.

Vectors: Restriction enzymes and their types, DNA ligases, Alkaline phosphatase. Plasmids—pBR322 and pUC,
Phage vectors—A and M13, Cosmids and High capacity cloning vectors-=YAC, PAC and BAC. Shuttle vectors.
Genomic DNA library, cDNA synthesis and cloning, Chromosome walking.

Gene transfer methods (All methods): in plants and animals. Anti-sense RNA technology and applications.
PCR technology. Animal cell culture — Methods and Applications. Gene therapy. Principles and applications of
stem-cell technology. Production of Insulin, Vaccines, Antibodies, Interferons and Somatostatin.

Industrial biotechnology: Industrial production of ethanol, lactic acid, butanol, penicillin and phenylalanine.
Commercial production of fructose. Solvents, organic acids, amino acids and vitamins. Introduction to
synthetic biology.
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Code No: 03
SUBJECT: BIOLOGICAL SCIENCE EDUCATION

SYLLABUS
UNIT 1: Zoology—ANIMAL PHYLOGENY — EMBRYOLOGY & IMMUNOLOGY
» Concepts of species and hierarchical taxa, biological nomenclature.

* Unicellular, colonial and multicellular forms. Levels of organization of tissues, organs and systems. Organization
of Coelom, Symmetry and Metamerism.

* Protozoa: Human Parasitic Protozoanas — Entamoeba histolytica and Plasmodium vivax, Canal systems
in Porifera, Polymorphism and Metagenesis in Coelentrates, Types of Corals and Coral reefs, Human Parasitic
Helmith worms — Liverfluke and Ascatis, Adaptive Radiation in Polychaetes.

* Gametogenesis, fertilization and early development: Production of gametes, cell surface molecules in
sperm-egg recognition in animals, embryo sac development and zygote formation, cleavage, blastula formation,
embryonic fields, gastrulation and formation of germ layers and embryogenesis.

* Human Reproduction: Reproductive organs, Menstrual cycle, Human Fertilisation process, infertility and
assisted reproductive technology, Birth control methods. Twins, Human Syndromes

UNIT 2: CELLULAR AND MOLECULAR INTERACTIONS

» Cellular communication: General principles of cell communication, cell adhesion and roles of different adhesion
molecules, gap junctions, extracellular matrix and integrins.

» Cell signaling Hormones and their receptors, cell surface receptor, signaling through G-protein coupled
receptors, signal transduction pathways, second messengers, regulation of signaling pathways.

» Cancer: Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes, cancer and cell
cycle, virus-induced cancer, metastasis, interaction of cancer cells with normal cells, therapeutic interventions of
uncontrolled cell growth.

e Structure of atoms, molecules and chemical bonds. Structure of water molecule.
» Composition, structure and function of biomolecules: carbohydrates, lipids, proteins, nucleic acids and vitamins.

* Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.

UNIT 3: ANIMAL PHYSIOLOGY - ECOLOGY — GENETICS
» Digestive system: Nutrients — Vitamins and Minerals. Balance Diet, BMR, Digestion and absorption.

* Blood and circulation: Blood corpuscles, haemopoiesis and formed elements, plasma function, blood volume,
blood volume regulation, blood groups, haemoglobin, immunity and haemostasis.

» Cardiovascular System: Structure of Human Heart, myogenic heart, specialized tissue, ECG — its principle
and significance, cardiac cycle, heart as a pump, blood pressure, neural and chemical regulation. Blood vessels
— Arteries, Veins and Lymphatic vessels.

* Respiratory system: Respiratory Structure — Insects, Fish and Human beings, respiratory pigments, Comparison
of respiration in different species, transport of gases, exchange of gases, neural and chemical regulation of
respiration.

e Structural and numerical alterations of chromosomes: Deletion, duplication, inversion, translocation, ploidy
and their genetic implications.

» Pollution: definition, types, sources, effects. Global warming, climate change, glacial melting and rising sea
levels, floods, droughts and desertification, Creating buffer zones, sustainable development, carbon sequestration,
carbon sink, carbon foot print, carbon credit, carbon trading and carbon budget.

» Biodegradation and Bioremediation.

» Electrophysiological methods: Single neuron recording, patch-clamp recording, ECG, Brain activity recording,
lesion and stimulation of brain, pharmacological testing, PET, MRI and CAT.
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UNIT 4: BOTANY-GENERAL BOTANY

» Biodiversity: Introduction Algae, Bryophytes, Pteridophytes, Gymnosperms: Bacteria, Viruses, Fungi. Food
Microbiology: Beneficial role of microbes — Fermented food. Spoilage of fruits, vegetables, meats, poultry, eggs,
bakery products, dairy products and canned foods. Microbial toxins. Food Preservation.

« Soil Microbiology: Importance of Microbial flora of soil and factors affecting the microbial community in soil.
Microorganisms in organic matter decomposition.

*  Environmental Microbiology: Microbiology of water and air. Water borne diseases -. Air borne
diseases—Microbial degradation of chemical pesticides and hydrocarbon.

- ETHNOBOTANY: History of ethnobotany, Distribution of tribes in India. Role of plants in naturopathy-Indian
Systems of Medicine (Ayurveda, Siddha, Allopathy, Homeopathy, Unani, Tibetan, Yoga and Naturopathy). Disease
diagnosis, treatment, and cure using natural Bioprospecting of drug molecules derived from Indian traditional plants;
Methods for bioprospecting of natural resources.

+ Economic Botany. Source and processing of Economically useful products of the following:
1) Cereals-Rice, maize 2) Pulses-Black gram, soybean 3) Sugarcane 4) Coffee 5) Spices — turmeric, cloves
6) Medicinal plants—Ocimum, Aloe 7) Fibre—Cotton, Jute 8) Essential oils — Eucalyptus.

UNIT 5: Biochemistry and secondary metabolites, Instrumentation and Biostatistics, Molecular Biology, Intellectual
Property Rights, Environmental Biology

» Biochemistry: Structure of atoms, molecules, and chemical bonds. Composition, structure, and function of
biomolecules—carbohydrates, lipids, proteins, nucleic acids, and vitamins. Principles of biophysical chemistry—pH,
buffer, reaction kinetics, thermodynamics, colligative properties. Metabolism of carbohydrates, proteins, lipids, amino
acids nucleotides, and vitamins.

» Secondary metabolites: Types and their roles, alkaloids, flavonoids, saponins, terpenes, phenols, tannins,
coumarins, glycosides, nitrogenous compounds. Microscopy—simple, compound, binocular, phase contrast, interference,
polarizing, dark field, ultraviolet, fluorescent microscopes. Electron microscope — SEM, TEM. Micrometry, haemocytometer.
Buffer (phosphate, acetate buffer), pH, Principles and applications of-pH meter — electrode, digital, oxygen electrode,
cell fractionation, homogenizers, sonication. Chromatography — principle, paper, thin layer, column chromatography,
HPLC, lon exchange chromatography, gas chromatography. Electrophoresis — poly acrylamide—PAGE, SDS—-agarose.
Spectrophotometer, fluorimeter, luminometer — principle, working mechanism and its application.

Biostatistics: Statistical Methods: Measures of central tendency and dispersal; probability distributions (Binomial,
Poisson and normal); Sampling distribution; Difference between parametric and non- parametric statistics; Confidence
Interval; Errors; Levels of significance; Regression and Correlation; t-test; Analysis of variance; X2 test; Basic
introduction to Multivariate statistics, etc.

DNA-—genetic material — Experiments that proved that DNA is the genetic material, Chargaff’s rule. Genetic code.

Intellectual Property Rights: Intellectual Property Rights—Introduction, Kinds of Intellectual Property Rights—Patents,
Trademarks, Copyrights, Trade Secrets.IPR in India genesis and development. Geographical Indication — introduction,
types. Patent filing procedure for ordinary application. Ecosystem structure and function; energy flow and mineral
cycling (C, N, P): terrestrial and aquatic.Energy resources; renewable and non-renewable. Environment Deterioration:
Pollution — types and control-Climate change-Green house effect and global warming, ozone depletion and acid rain.

Unit 6 : Foundations of Education

Philosophical Perspectives: Idealism, Naturalism, Pragmatism, Progressivism, Existentialism, Humanism, Realism,
Eclecticism — Philosophers and their contributions: Western Philosophers: Rousseau, Froebel, Maria Montessori,
Pestalozzi, Bertrand Russell, John Dewey - Indian Philosophers: Mahatma Gandhi, Rabindranath Tagore,
Swami Vivekananda, J.Krishnamurti, Aurobindo — Development of Indian Education during Pre-Independence,
Post-Independence, Modern era—Important Education Committees — Recommendations of National Education Policies,
National Curriculum Frameworks. Sociological Perspectives: Concepts of Special and Inclusive Education, Women
Education, Population Education, Vocational Education, Environmental Education for sustainable development-UN
SDG goals, Human Rights: UN Declaration of Human Rights, Peace and Value Education — Indian Constitution:
Articles and Amendments related to Education—Culture and Communication in Education — Social issues: Measures
and Reforms — Social Structure, Socialization process — Social stratification — Indigenous Value systems — History
and Culture of Tamil Nadu: Social Equality, Language, Culture and Politics.



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 13

Unit 7 : Educational Psychology

Educational Psychology — Cognitive, Humanistic, Behavioural and Transpersonal school of thoughts —
Role of heredity and environment — Dimensions of Development: Physical, Cognitive, Psycho-Social, Moral,
Behavioural, Language — Theories of Development: Piaget, Bruner, Kohlberg, Erickson, Vygotsky, Noam Chomsky,
Watson—Developmental tasks — Sensation and Perception—Factors of learning: Attention, Interest, Aspiration,
Motivation and its types, Motivational Theories: Maslow, McDougall's, McClelland — Learning, Factors of Learning,
Theories: Trial & Error, Operant and Classical Conditioning, Insight and Gestalt — Intelligence: Theories — Single-
Factor, Two-Factor, Triarchic, Group and Multi-factor theory, Guilford’s Structure of Intellect, Gardner’s Multiple
Intelligence theory, Factor Personality: Type and Trait theories — Personality Assessment methods and techniques
— Educational Implications of Learning, Intelligence and Personality theories — Mental Health, Adjustment and
Defence mechanisms — Concepts of Guidance and Counselling.

Unit 8: Pedagogical approaches

Nature, Scope, Aims and Objectives, Values of Teaching the subject, Inter-disciplinary aspects, Taxonomy of
Educational Objectives: Bloom’s, Anderson’s, RCEM, NCERT —Micro-teaching: Skills and Components, Micro Cycle,
Link Lesson—Planning of the lesson: Curricular Plan, Unit Plan and Lesson Plan, General and Specific Instructional
objectives, Action verbs — Methods of Teaching: Traditional and Modern Methods — Techniques of Teaching: Small
and Large Group Techniques — Models of Teaching: Concept attainment, Advanced Organizers, Inquiry Training,
Information Processing, Personalized Model — Resources for Teaching-Learning: Text Books, Laboratory, Library,
E-resources and Field-trips — Flander’'s Classroom Interaction Analysis — Dale’s Cone of Experience — Educational
Technology and ICT Resources in Teaching-Learning: Blended Learning, Simulation, Augmented Reality, Virtual
Learning — Digital Resources — Assessment and Evaluation: Types of Tests, Steps in construction of an achievement
test — Continuous and Comprehensive Evaluation — Analysis and Interpretation of test scores.

Unit 9 : Curriculum Components and Teacher Education

Curriculum — Principles, Bases of Curriculum: Philosophical, Psychological and Sociological, Criteria of selection
of content — Types: Subject, Learner, Community and Activity centred curriculum — Concepts of core and hidden
curriculum — Curriculum Organization: Articulation, Balance and Continuity — Approaches: Concentric, Spiral, Topical,
Logical, Vertical and Horizontal — Curricular

Materials — Role of NCERT and SCERT in curriculum planning — Stakeholders contribution and participation
in the curricular, co-curricular and extra-curricular activities — Curriculum Evaluation and Theories: Tyler's model,
Hilda Taba model, Beauchamp’s model, D.K.Wheeler's model, Virgil V. Herrick model.

Teacher Education — National Council for Teacher Education: Functions—Teacher Education systems and Programmes:
Pre-service and In-service — Integrated Teacher Education Programmes—Concept of Teaching Profession;—Changing
roles and responsibilities — Continuous Professional development and Professional ethics—National Professional
Standards for Teachers — Teacher Appraisal and accountability — Significance of Teachers In-service education
and training—Research and innovations in Teacher education, NAAC’'s Assessment and Accreditation process —
Autonomy in Education: Institutional, Administrative and Teacher autonomy —Teacher Eligibility Tests — Concepts
of Andragogy — Life-long and continuing education.

Unit 10: Research Methodology and Statistics

Research — Types of Research: Basic, Applied and Action Research, Sources of Selecting Research Problem,
Importance of Review of Literature, Hypothesis, Variables, Sampling Techniques: Probability and Non-Probability
techniques, Steps in writing research proposal and research report — Academic and Research Writing — Experimental
Research Designs: Pre-Experimental, True and Quasi Designs — Factors affecting internal and external validity of
experimental research, Quantitative, Qualitative and Mixed Research Methods—Research Tools: Likert and Thurstone,
Personality, Interest and Intelligence test, ltem and Factor analysis — Characteristics of Research tools — Statistical
Analysis: Descriptive and Inferential Analysis, Hypothesis testing: Type | and Type Il errors, Level of Significance,
Graphical Representation of Data — Issues related to plagiarism—Research Ethics and Integrity.
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Code No : 04
SUBJECT: BOTANY/ PLANT BIOLOGY AND
PLANT BIOTECHNOLOGY

SYLLABUS
UNIT-1 Biodiversity

Algae: General characters and Classification of algae by F.E.Fritsch (1935-45) & Silva (1982). Salient features of
major classes: Cyanophyceae, Chlorophyceae, Xanthophyceae, Bacillariophyceae, Phaeophyceae and Rhodophyceae.
Range of thallus organization, reproduction and life cycles. Economic importance of algae.

Bryophytes: General characters and Classification of Bryophytes by Watson (1971). Distribution, Structural
variations and evolution of gametophytes and sporophytes in Hepaticopsida, Anthoceropsida and Bryopsida.
Economic importance of bryophytes.

Pteridophytes: General characteristics and classification of Pteridophytes (Reimer, 1954). Stellar evolution.
Heterospory and seed habit, Telome theory, Economic importance of Pteridophytes. General characters and life
cycle of Psilopsida, Lycopsida, Sphenopsida, Pteropsida.

Gymnosperms: General characters of Gymnosperms. classification (K.R.Sporne, 1965). Economic importance
of Gymnosperms. General characters of major groups: Cycadophyta, Ginkgophyta, Gnetophyta, Coniferophyta.
Fossil gymnosperms.

UNIT-2 Microbiology

Bacteria: General characters of bacteria — Outline classification—Bacterial growth — Reproduction—Genetic
recombination- Transformation, Transduction and Conjugation. Isolation and cultivation of bacteria.

Viruses: General characters, Classification, Structure, Multiplication. Bacteriophages—replication of DNA and RNA
phages - Lytic and Lysogenic cycle. Viroids and prions. Mycoplasma.

Fungi: General Characters, occurrence and distribution. Mode of nutrition in fungi. Classification of Fungi by
Alexopoulos and Mims (1979). General characters of major classes: Myxomycetes, Oomycetes, Zygomycetes,
Ascomycetes, Basidiomycetes and Deuteromycetes. Heterothallism, sexuality, Para sexuality, sex hormones in fungi.

Lichens: Introduction and Classification (Hale, 1969). Occurrence and inter-relationship of phycobionts and
mycobionts, structure and reproduction in Ascolichens, Basidiolichens and Deuterolichens. Economic importance.

Plant Pathology: History and significance of plant pathology. Classification of plant diseases, symptomology.
Principles of plant infection — Host parasite interrelationship and interaction. Causal agents of plant diseases—biotic
causes (fungi, bacteria, virus, mycoplasma, nematodes, parasitic algae, angiospermic parasites—Abiotic causes
(Physiological, deficiency of nutrients & minerals and pollution). Mechanism of penetration- Disease development
of pathogen (colonization) and dissemination of pathogens. Role of enzymes and toxins in disease development.
Defense mechanism of host-structural and biochemical defenses. Important diseases of crop plants in India —
Principles of disease management—Cultural practices, physical, chemical and biological methods, disease controlled
by immunization. Biocontrol-Plant quarantine and legislation. Integrated Pest Management system.

Food Microbiology: Beneficial role of microbes —Fermented food. Spoilage of fruits, vegetables, meats, poultry,
eggs, bakery products, dairy products and canned foods. Microbial toxins. Food Preservation — Soil Microbiology:
Importance of Microbial flora of soil and factors affecting the microbial community in soil. Microorganisms in organic
matter decomposition. Environmental Microbiology: Microbiology of water and air. Water borne diseases—Air borne
diseases—Microbial degradation of chemical pesticides and hydrocarbon.

UNIT-3 Morphology, Taxonomy, Ethno botany and Economic botany.
Morphology: Morphological variation of root, stem, leaf, inflorescence, flowers and fruits.

Taxonomy: Principles of classification — Artificial — Linnaeus, Natural — Bentham and Hooker, Phylogenetic
system—Hutchinson, Modern — Takhtajan. Botanical gardens and Herbarium, Botanical survey of India.

Modern trends in taxonomy, chemotaxonomy, numerical taxonomy, biosystemics. ICBN uninominal
systems - genesis binomial nomenclature, importance and principle. Important articles, typification, principles of
priority, effective and valid publication, author citation, recommendations and amendments of code. Glossories and
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dictionaries, Taxonomic literature (Index Kewensis). systematic analysis of plants of various families Polypetalae
— Annonaceae, Nympheaceae, Sterculiaceae, Portulaceae, Rhamnaceae, Vitaceae, Sapindaceae, Combretaceae,
Turneraceae. Gamopetalae — Sapotaceae, Oleaceae, Boraginaceae, Scrophulariaceae, Bignoniaceae, Convolvulaceae,
Acanthaceae, Verbenaceae. Monochlamydeae — Nyctaginaceae, Aristolochiaceae, Casuarinaceae. Monocots —
Orchidaceae, Amarylidaceae, Lilliaceae, Poaceae.

ETHNOBOTANY:

History of ethnobotany: Distribution of tribes in India. Basic knowledge of following tribes of Tamil Nadu:
Irulas, Kanis, Paliyars Badagas, Kurumbres, Thodas and Malayalis. Plants used by tribals of Tamil Nadu. Role
of plants in naturopathy-Indian Systems of Medicine (Ayurveda, Siddha, Allopathy, Homeopathy, Unani, Tibetan,
Yoga and Naturopathy). Disease diagnosis, treatment, and cure using natural Bioprospecting of drug molecules
derived from Indian traditional plants; Methods for bio prospecting of natural resources; From folk Taxonomy to
species confirmation-evidences based on phylogenetic and metabolomics analyses; Ethnobotanical databases and
Traditional knowledge Digital Library (TKDL).

Economic Botany: Source and processing of Economically useful products of the following: 1) Cereals -Rice, maize
2) Pulses—Black gram, soybean 3) Sugarcane 4) Coffee 5) Spices — turmeric, cloves 6) Medicinal plants—Ocimum,
Aloe 7) Fibre—Cotton, Jute 8) Essential oils — Eucalyptus.

UNIT-4 PLANT ANATOMY AND EMBRYOLOGY OF ANGIOSPERMS

Cellwall, Plasmodesmata—types of pits Meristems: Simple and complex tissues. Vascular Cambium: Primary
and secondary xylem and Phloem: Periderm. Normal secondary thickening in Dicots; Anomalous secondary growth
in Dicots (Amaranthaceae, Aristolochiaceae, Bignoniaceae, Nyctaginaceae) and arborescent Monocots. Primary
thickening in palms; Ontogeny of leaf, Structure and types of Stomata; Leaf abscission; Major nodal types; Kranz
anatomy and its significance. Micro techniques and histochemistry.

EMBRYOLOGY

Microsporangium and Male gametophyte: Structure and development of Anther; Male gametophyte; Palynology:
Morphology and ultrastructure of pollen wall, pollen sterility and pollen physiology.

Megasporangium and Female Gametophyte: Structure and development of Megasporangium; Types of ovules,
Endothelium, obturator and nucellus. Megasporogenesis: Female gametophyte: Structure, types, haustorial behavior
and Nutrition of embryo sacs. Fertilization: Endosperm: Embryogeny: Development of monocot (Grass) and
dicot (Crucifer) embryos. Polyembryony, Apomixis. Seed and Fruit development and role of growth substances.
Parthenocarpy.

UNIT-5 Plant Physiology, Biochemistry and secondary metabolites

Plant Physiology: Water Relations:— Transpiration— mechanism of stomatal opening and closing — mineral
nutrition — Photosynthesis: light and dark reaction, C3 and C4 types, phloem loading and unloading-photorespiration-
respiration—Glycolysis, Krebs cycle, ETP—Cyanide resistant respiration; Nitrogen metabolism: Nitrogen fixation
(Biological-symbiotic and non-symbiotic), Physiology and Biochemistry of nitrogen fixation — enzymes and pathways.
Growth and development — Plant growth regulators—Photoperiodism — Vernalization—biological rhythms and
movements. Seed dormancy Plant senescence and its significance. Fruit ripening: Plant response to environmental
stress: Biotic and Abiotic stress.

Biochemistry: Structure of atoms, molecules, and chemical bonds. Composition, structure and function of
biomolecules—carbohydrates, lipids, proteins, nucleic acids and vitamins. Principles of biophysical chemistry -pH,
buffer, reaction kinetics, thermodynamics, colligative properties. Bioenergetics, oxidative phosphorylation, coupled
reaction, group transfer, biological energy transducers. Principles of catalysis, enzymes and enzyme kinetics, enzyme
regulation, mechanism of enzyme catalysis, isozymes.

Conformation of proteins (Ramachandran plot, secondary structure, domains, motif, and folds).Conformation of
nucleic acids (helix (A, B, Z), t-RNA, micro-RNA).Stability of proteins and nucleic acids. Metabolism of carbohydrates,
proteins, lipids, amino acids nucleotides and vitamins.

Secondary metabolites: Types and their roles, alkaloids, flavonoids, saponins, terpenes, phenols, tannins,
coumarins, glycosides, nitrogenous compounds.
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Unit-6 Instrumentation and Biostatistics

Microscopy - simple, compound, binocular, phase contrast, interference, polarizing, dark field, ultraviolet,
fluorescent microscopes. Microtome and types. Electron microscope — SEM, TEM. Micrometry, haemo cytometer.
Buffer (phosphate, acetate buffer), pH, Principles and applications of-pH meter — electrode, digital, oxygen electrode,
cell fractionation, homogenizers, sonication. Centrifugation — principles and applications. Types of centrifuges.
Types of centrifugation methods (differential, density gradient). Chromatography—principle, paper, thin layer, column
chromatography, HPLC, lon exchange chromatography, gas chromatography. Electrophoresis — polyacrylamide-PAGE,
SDS-agarose. Spectrophotometer, fluorimeter, luminometer — principle, working mechanism and its application.

Detection of molecules using ELISA, RIA, western blot, immune precipitation, flow cytometry and immune
fluorescence microscopy, detection of molecules in living cells, in situ localization by techniques such as
FISH and GISH.

Biostatistics: Statistical Methods: Measures of central tendency and dispersal; probability distributions
(Binomial, Poisson and normal); Sampling distribution; Difference between parametric and non- parametric statistics;
Confidence Interval; Errors; Levels of significance; Regression and Correlation; t-test; Analysis of variance; X2 test;
Basic introduction to Multivariate statistics, etc.

UNIT-7 Cellular Organization

Membrane structure and function: structure of model membrane, lipid bilayer, and membrane protein diffusion,
osmosis, ion channels, active transport; membrane pumps; mechanism of sorting and regulation of intracellular
transport; electrical properties of membranes. Structural organization and function of intracellular organelles - Cell
Wall, Nucleus, Mitochondria, Golgi bodies, Lysosomes, Endoplasmic reticulum, Peroxisomes, Plastids, Vacuoles,
Chloroplast, structure & function of the cytoskeleton and its role in motility.

Organization of genes and chromosomes: Operon, unique and repetitive DNA, interrupted genes, gene
families, the structure of chromatin and chromosomes, heterochromatin, euchromatin, transposons.

Cell division and the cell cycle: mitosis and meiosis, their regulation, steps in cell cycle, regulation of cell
cycle.

Microbial Physiology: Growth yield and characteristics, strategies of cell division.

UNIT-8 Genetics Plant Breeding and Horticulture

Genetics: Mendelian principles: Dominance, segregation, independent assortment. Extensions of Mendelian
principles: Codominance, incomplete dominance, gene interactions, pleiotropy, genomic imprinting, penetrance
and expressivity, phenocopy, linkage and crossing over, sex linkage, sex- limited and sex influenced characters.
Sex determination in plants. Concept of gene: Allele, multiple alleles, pseudo allele, complementation tests.
Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers, mapping by using somatic
cell hybrids, development of mapping population in plants. Polygenic inheritance, heritability and its measurements,
QTL mapping. karyotypes, genetic disorders. Extra chromosomal inheritance. Population genetics. Gene pool —
Hardy Wienberg equilibrium.

Structural and numerical alterations of chromosomes: Deletion, duplication, inversion, translocation, ploidy and
their genetic implications.

Mutation: Types, causes and detection, mutant types — lethal, conditional, biochemical, loss of function, a gain
of function, germinal verses somatic mutants, insertional mutagenesis.

Plant Breeding

Objectives of plant breeding, Genetic basis of breeding self and cross — pollinated crops. pure line selection
and mass selection, clonal selection methods. Hybridization, Genetics and physiological basis of heterosis.
Polyploidy, mutation breeding. Seed certification, National Biodiversity Policy.

Horticulture: Organic manures and fertilizers. Composition of fertilizer, NPK content of various fertilizers.
Common organic manures. Vermicompost preparation. Panchakaviyam. Common garden tools. Methods of plant
propagation by seeds. Vegetative propagation. Use of growth regulators for rooting. Gardening—types of garden.
Rockery and artificial ponds. Ornamental garden — Bonsai — Glass house — Green house — Mist chamber.
Floriculture, arboriculture, silviculture, olericulture.
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UNIT-9 Molecular Biology, rDNA technology, Biotechnology and Bioinformatics

DNA—genetic material — Experiments that proved that DNA is the genetic material, Chargaff's rule. Genetic
code. DNA replication: enzymes involved, replication origin and replication fork, the fidelity of replication,
extra chromosomal replicons Central Dogma - RNA synthesis and processing: Transcription factors and machinery,
formation of initiation complex, transcription activator and repressor, RNA polymerases, capping, elongation, and
termination, RNA processing, RNA editing, splicing, and polyadenylation, structure and function of different types
of RNA, RNA transport.

Protein synthesis and processing: Ribosome, formation of initiation complex, initiation factors and their regulation,
elongation and elongation factors, termination, genetic code, amino acylation of tRNA, tRNA-identity, amino acyl
tRNA synthetase and translational proof- reading, translational inhibitors, Post-translational modification of proteins.

DNA damage and repair mechanisms.

Gene regulation - Operon - types, structure and functioning of lac, trp operon, Control of gene expression at
transcription and translation level: Regulating the expression of phages, viruses, prokaryotic and eukaryotic genes,
the role of chromatin in gene expression and gene silencing. Cell communication and cell signaling.

rDNA technology: Recombinant DNA methods: Isolation and purification of RNA, DNA (genomic and plasmid)
and proteins, different separation methods. Analysis of RNA, DNA and proteins by one and two-dimensional gel
electrophoresis, Isoelectric focusing gels. Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic
systems Expression of recombinant proteins using bacterial, animal and plant vectors. Isolation of specific nucleic
acid sequences Generation of genomic and cDNA libraries in a plasmid, phage, cosmid, BAC and YAC vectors.

Biotechnology:

Plant tissue culture — Laboratory organization-Plant culture media—Micropropagation: callus culture — Organogenesis
and somatic embryogenesis—Somaclonal & gametoclonal variation — synthetic seed technology-Cell and protoplast
cultures and haploid production: Single cell and cell suspension culture-Anther culture and pollen culture.

Immobilization: Bioreactors: Immobilized cells; Bioseparations: Downstream Processing. Important products
through fermentation, bakers yeast, biosurfactants, biopesticides, biopolymers. cryopreservation

Transgenic plants—Pest resistance, herbicidal resistance, Disease resistant, abiotic and biotic stress tolerant,
in improving crop yield, Virus and Bacteria based transient gene expression systems. Virus induced gene
complementation, Cytoplasmic male sterility and fertility restoration, terminator Seed technology, antisense technology
for delayed fruit ripening, Plants as factories for useful products and pharmaceuticals. GMO-Bt plants, Flavr savr
tomato, Golden rice, edible vaccine, bio fortification — ethical issues.

Intellectual Property Rights: Intellectual Property Rights—Introduction, Kinds of Intellectual Property Rights -
Patents, Trademarks, Copyrights, Trade Secrets. Need for intellectual property right, Advantages and Disadvantages
of IPR. International Regime Relating to IPR — TRIPS, WIPO, WTO, GATTS. IPR in India genesis and development.
Geographical Indication — introduction, types. Patent filing procedure for ordinary application.

Bioinformatics: Genomics, Proteomics, Metabolomics, Pharmacogenomics. Database —sequence and structural
database(NCBI), DNA (Genbank, EMBL, DDBJ) protein database (Swissport, prosite). Protein prediction, molecular
visualization of proteins (RASMOL), phylogenetic analysis, drug targeting, drug discovery, nanotechnology,
Rice genome project.

UNIT-10 Environmental Biology and Evolution
Ecosystem structure and function; energy flow and mineral cycling (C, N, P): terrestrial and aquatic.

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental and realized niche;
resource partitioning; character displacement. The Environment: Physical environment; biotic environment; biotic
and abiotic interactions. Species Interactions-Ecological Succession-Population Ecology: Characteristics of a
population; population growth curves; population regulation; life history strategies (r and K selection); the concept
of metapopulation — demes and dispersal, intergenic extinctions, age-structured populations. Food chain and food
web, energy flow, laws of thermodynamics. Productivity — primary and secondary productivity — GPP & BPP.
Community Ecology: Nature of communities; community structure and attributes; levels of species diversity and
its measurement; edges and ecotones.
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Energy resources; renewable and non-renewable. Environment Deterioration: Pollution — types and
control-Climate change-Green house effect and global warming, ozone depletion and acid rain. Waste
management-Solid and e-waste, recycling of wastes. Bioremediation- types. Eco- restoration/remediation ecological foot
prints-carbon foot print-ecolabeling-environmental auditing.

Phytogeography: Biogeography: Major terrestrial biomes; theory of island biogeography; biogeographical zones
of India. Phytogeographical Zones-Vegetation types of India and Tamil Nadu, Distribution: Continuous, Discontinuous
and Endemism. Theories of discontinuous distribution: Continental drift, Age and area hypothesis. Geographical
Information System (GIS) Principles of remote sensing and its applications. Biodiversity And Conservation — Hot
spots — Threats to biodiversity—endangered and endemic plant species of India, Red list categories of IUCN,
conservation—in situ and ex situ methods.

EVOLUTION

Origin of universe — big bang theory- origin of life — origin of species—Origin of basic biological molecules;
Abiotic synthesis of organic monomers and polymers; Concept of Oparin and Haldane; Experiment of Miller
(1953); The first cell; Evolution of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular eukaryotes;
Anaerobic metabolism, photosynthesis and aerobic metabolism. The emergence of evolutionary thoughts:
Lamarck; Darwin—concepts of variation, adaptation, struggle, fitness and natural selection; Mendelism; Spontaneity
of mutations; The evolutionary synthesis. Speciation, Allopatricity and Sympatricity, Convengent evolution,
Co-evolution, the evolutionary time scale.
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Code No: 05
SUBJECT: BUSINESS ADMINISTRATION

SYLLABUS
UNIT-1:

Evolution of management thought: Systems and contingency approach for understanding organizations;
Managerial processes, functions, skills and roles in an organization; Social Responsibility of Business; Understanding
and Managing individual behaviour; Personality; Perceptions; Attitudes; Learning; Decision-making; Management
by Objectives; Understanding and managing group processes—interpersonal and group dynamics; Applications of
Emotional Intelligence in organizations. Leadership and influence process; Work Motivation. Understanding arid
Managing organizational system—Organizational design and structure, Work stress, Organizational Change and
development; Conflict Management; Stress Management.

UNIT-2:

Nature, components and determinants of business environment, dynamics of business environment, key indicators;
Risk in business environment, Assessing business environment—country risk and political risk. Current state of
business environment in India—Economic reforms-Liberalization, privatization, globalization, industrial policy and
industrialization trends, public enterprise reforms and disinvestment programme; competitive environment; financial
environment. India’s current balance of payment position, globalization trends, Trade reforms & trends, FIJI poky
& trends, India’s share in world economy. Trends in global trade & investment; Nature & operations of multilateral
economic institutions—World Bank, WTO, IMF and their impact on Indian business environment. Factors of global
competitiveness. Strategic management process and Evaluation.

UNIT-3:

Accounting Principles and Standards, Preparation of Financial Statements; Financial Statement Analysis — Ratio
Analysis, Funds Flow and Cash Flow Analysis, DuPont Analysis; Preparation of Cost Sheet, Marginal Costing,
Cost Volume Profit Analysis Standard Costing & Variance Analysis; Financial Management, Concept & Functions;
Capital Structure — Theories, Cost of Capital, Sources and Finance Budgeting and Budgetary Control, Types and
Process, Zero base Budgeting; Leverages — Operating, Financial and Combined Leverages, EBIT-EPS Analysis,
Financial Break even Point & Indifference Level.

UNIT -4:

Value & Returns — Time Preference for Money, Valuation of Bonds and Shares, Risk and Returns; Capital
Budgeting — Nature of Investment, Evaluation, Comparison of Methods; Risk and Uncertainly Analysis.

Dividend — Theories and Determination; Mergers and Acquisition — Corporate Restructuring, Value Creation,
Merger Negotiations, Leveraged Buyouts, Takeover; Portfolio Management — CAPM, APT.

Derivatives — Options, Option Payoffs, Option Pricing, Forward Contracts & Future Contracts; Working Capital
Management — Determinants, Cash, Inventory, Receivables and Payables Management, Factoring; International
Financial Management, Foreign exchange market.

UNIT-5:

Nature, scope and concept of marketing, Corporate orientations towards the marketplace; TheMarketing environment
and Environment scanning; Marketing information system and Marketing research; Understanding consumer and
Industrial markets; Market segmentation, Targeting and positioning; Product decisions — product mix, product life
cycle, new product development, branding and packaging decisions; Pricing methods and strategies; Promotion
decisions — promotion mix, advertising, sales promotion, publicity and personal selling; Channel management—
Evaluation and control of marketing efforts; Ethics in Marketing; New issues in marketing—Globalization, Consumerism,
Green Marketing, Direct Marketing, Network Marketing, Event Marketing.

UNIT-6:

Concepts and Perspectives on Human Resource Management; Human Resources Management in a changing
environment; Corporate objectives and Human Resource Planning; Career and succession planning; job analysis;
Methods of manpower search; Attracting, Selecting and retaining human resources; Induction and socialization;
Manpower training and development; Performance appraisal and potential evaluation; Job evaluation andcompensation;
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Employee welfare; Industrial relations & trade unions; Dispute resolution & grievance management, Employee
empowerment.

UNIT-7:

Nature and Scope of Production and Operations Management; Facility Location; Types of Manufacturing Systems
and Layouts; Layout Planning and Analysis; Material Handling : Principles & Equipments; Line Balancing; Production
Planning and Control in Mass Production, in Batch and Job Order manufacturing; Capacity Planning; Product
Planning and Selection, Process Planning, Aggregate Planning and Master Production Scheduling; Maintenance
Management, Work Study : Method Study and Work Measurement, Material Management; An Overview of Material
Management, Material Requirement Planning and Inventory Control; JIT, Purchase Management; Stores Management;
Quality Assurance : Acceptance Sampling, Statistical Quality Control, Total Quality Management.

UNIT -8 :

Computers: An introduction; Computes in business; Elements of computer system set-up; Indian computing
environment; components of a computer system; Software Packages—An Introduction—Disk Operating System
and Windows; Introduction to Word Processor. Introduction to a spreadsheet software; Creation of spreadsheet
applications; Range, Formulas, Functions, Data Base Functions in spreadsheet; Graphics on Spreadsheet;
Data Files- Types/Organization; Master & Transaction File; Relevance of Data Base Management; Systems and
Integration of Applications; Basics of Data Processing; Data Hierarchy & Data File Structures. Network Fundamentals,
Analog and Digital Signals, Band width, Network Topology, Network Applications.

UNIT-9:

Significance of Entrepreneur in Economic Development; Economic, Social and psychologicalneed for entrepreneurship;
Characteristics, qualities and pre — requisites of entrepreneur; The function of the entrepreneur in economic
development of a Country; Methods and procedures to start and expand one’s own business; Life cycle of new
business and relationship with large enterprises; Achievement motivation; Environmental Factors affecting success
of a new business; Reasons for the failure and visible problems for business-Feasibility Study — Preparation of
Feasibility Reports : Selection of factory location, Demand Analysis, Market potential measurement, Capital saving
and project costing, Working capital requirements, profit and tax planning; Economic, Technical, Financial and
Managerial Feasibility of Project. Government support to new enterprise; Incentives; source of Finance; Role of
Government and Promotional agencies in entrepreneurship development.

UNIT-10:

Nature and Scope of Research Methodology, Problem, Formulation and Statement of Research Objectives; Value
and Cost of Information; Bayesian Decision Theory; Research Process; Research Designs—Exploratory, Descriptive
and Experimental; Methods of Data Collection — Observational and Survey Methods; Questionnaire and Interviews.
Attitude Measurement Techniques; Administration of Surveys; Sample Design; Selecting an Appropriate Statistical
Technique. Field Work and Tabulation of Data; Analysis of Data.
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Code No.06
SUBJECT : CHEMISTRY

SYLLABUS
UNIT 1
Inorganic Chemistry
* Chemical periodicity
« Structure and bonding in homo—and heteronuclear molecules, including shapes of molecules (VSEPR Theory).
» Concepts of acids and bases, Hard-Soft acid base concept, Buffer Solutions Non-aqueous solvents.

* Main group elements and their compounds: Allotropy, synthesis, structure and bonding, industrial importance
of the compounds.

» Transition elements and coordination compounds: structure, bonding theories, spectral and magnetic properties,
reaction mechanisms.

* Inner transition elements: spectral and magnetic properties, redox chemistry, analytical applications.
» Organometallic compounds: synthesis, bonding and structure, and reactivity.

* Organometallics in homogeneous catalysis Cages and metal clusters.

UNIT 2

* Analytical chemistry—separation, spectroscopic, electro-and thermo analytical methods.

» Bioinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen transport, electron—transfer reactions;
nitrogen fixation, metal complexes in medicine.

» Characterization of inorganic compounds by IR, Raman, NMR, EPR, Mdssbauer, UV-vis, NQR, MS, electron
spectroscopy and microscopic techniques.

* Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical techniques and activation analysis.
UNIT 3
Physical Chemistry:

» Basic principles of quantum mechanics: Postulates; operator algebra; exactly- solvable systems: particle-
in-a-box, harmonic oscillator and the hydrogen atom, including shapes of atomic orbitals; orbital and spin
angular momenta; tunneling.

* Approximate methods of quantum mechanics: Variational principle; perturbation theory up to second order
in energy; applications.

* Atomic structure and spectroscopy; term symbols; many-electron systems and anti-symmetry principle.

» Chemical bonding in diatomics; elementary concepts of MO and VB theories; Huckel theory for conjugated
m-electron systems.

* Chemical applications of group theory; symmetry elements; point groups; character tables; selection rules.

UNIT 4

* Molecular spectroscopy: Rotational and vibrational spectra of diatomic molecules; electronic spectra; IR and
Raman activities—selection rules; basic principles of magnetic resonance.

» Chemical thermodynamics: Laws, state and path functions and their applications; thermodynamic description
of various types of processes; Maxwell's relations; spontaneity and equilibria; temperature and pressure
dependence of thermodynamic quantities; Le Chatelier principle; elementary description of phase transitions;
phase equilibria and phase rule; thermodynamics of ideal and non-ideal gases, and solutions.
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» Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases; partition functions and their relation
to thermodynamic quantities-calculations for model systems.

UNIT 5
Physical Chemistry Continuation

» Electrochemistry: Nernst equation, redox systems, electrochemical cells; Debye Huckel theory; electrolytic
conductance — Kohlrausch’s law and its applications; ionic equilibria; conductometric and potentiometric
titrations.

* Chemical kinetics: Empirical rate laws and temperature dependence; complex reactions; steady state
approximation; determination of reaction mechanisms; collision and transition state theories of rate constants;
unimolecular reactions; enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions.

» Colloids and surfaces: Stability and properties of colloids; isotherms and surface area; heterogeneous catalysis.
UNIT 6

» Solid state: Crystal structures; Bragg's law and applications; band structure of solids.

* Polymer chemistry: Molar masses; kinetics of polymerization.

+ Data analysis: Mean and standard deviation; absolute and relative errors; linear regression; covariance and
correlation coefficient.

UNIT 7
Organic Chemistry
* IUPAC nomenclature of organic molecules including regio-and stereo isomers.

» Principles of stereochemistry: Configurational and conformational isomerism in acyclic and cyclic compounds;
stereogenicity, stereo selectivity, enantioselectivity, diastereoselectivity and asymmetric induction.

* Aromaticity: Benzenoid and non-benzenoid compounds—generation and reactions.

» Organic reactive intermediates: Generation, stability and reactivity of carbocations, carbanions, free radicals,
carbenes, benzynes and nitrenes.

» Organic reaction mechanisms involving addition, elimination and substitution reactions with electrophilic,
nucleophilic or radical species. Determination of reaction pathways.

«  Common named reactions and rearrangements—applications in organic synthesis.

» Organic transformations and reagents: Functional group interconversion including oxidations and reductions;
common catalysts and reagents (organic, inorganic, organometallic and enzymatic). Chemo, region and
stereoselective transformations.

» Concepts in organic synthesis: Retrosynthesis, disconnection, synthons, linear and convergent synthesis,
umpolung of reactivity and protecting groups.

UNIT 8

* Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric induction — substrate, reagent and catalyst
controlled reactions; determination of enantiomeric and diastereomeric excess; enantio-discrimination.
Resolution — optical and kinetic.

» Pericyclic reactions— electro cyclisation, cycloaddition, sigmatropic rearrangements and other related concerted
reactions. Principles and applications of photochemical reactions in organic chemistry.

» Synthesis and reactivity of common heterocyclic compounds containing one or two heteroatoms (O, N, S).

» Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids, nucleic acids, terpenes,
steroids and alkaloids. Biogenesis of terpenoids and alkaloids.

» Structure determination of organic compounds by IR, UV-Vis, 1H&13 C-NMR and Mass spectroscopic
techniques.
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UNIT 9

Chemistry uses in medicine or medical technology
Chemical applications to human health.
Applications of surface tension

Composition of food dye.

Interdisciplinary topics

Chemistry in nanoscience and technology.

Catalysis and green chemistry.

UNIT 10

Medicinal chemistry.
Supramolecular chemistry.

Environmental chemistry.
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Code No: 07
SUBJECT: COMMERCE
SYLLABUS

Unit-1:

Business Environment and International Business

Concepts and elements of business environment: Economic environment- Economic systems, Economic policies

(Monetary and fiscal policies); Political environment- Role of government in business; Legal environment—
Consumer Protection Act, FEMA; Socio-cultural factors and their influence on business; Corporate Social
Responsibility (CSR).

Scope and importance of international business; Globalization and its drivers; Modes of entry into international
business.

Theories of international trade; Government intervention in international trade; Tariff and non-tariff barriers;
India’s foreign trade policy.

Foreign direct investment (FDI) and Foreign portfolio investment (FPI); Types of FDI, Costs and benefits
of FDI to home and host countries; Trends in FDI; India’s FDI policy.

Balance of payments (BOP): Importance and components of BOP.

Regional Economic Integration: Levels of Regional Economic Integration; Trade creation and diversion effects;
Regional Trade Agreements: European Union (EU), ASEAN, SAARC, NAFTA.

International Economic institutions: IMF, World Bank, UNCTAD.

World Trade Organization (WTO): Functions and objectives of WTO; Agriculture Agreement; GATS; TRIPS;
TRIMS.

Unit-2:

Accounting and Auditing

Basic accounting principles; concepts and postulates.
Partnership Accounts: Admission, Retirement, Death, Dissolution and Insolvency of partnership firms.

Corporate Accounting: Issue, forfeiture and reissue of shares; Liquidation of companies; Acquisition, merger,
amalgamation and reconstruction of companies.

Holding company accounts.

Cost and Management Accounting: Marginal costing and Break-even analysis; Standard costing; Budgetary
control; Process costing; Activity Based Costing (ABC); Costing for decision-making; Life cycle costing,
Target costing, Kaizen costing and JIT.

Financial Statements Analysis: Ratio analysis; Funds flow Analysis; Cash flow analysis.
Human Resources Accounting; Inflation Accounting; Environmental Accounting
Indian Accounting Standards and IFRS.

Auditing: Independent financial audit; Vouching; Verification ad valuation of assets and liabilities; Audit of
financial statements and audit report; Cost audit.

Recent Trends in Auditing: Management audit; Energy audit; Environment audit; Systems audit; Safety audit.

Unit-3:

Business Economics

Meaning and scope of business economics.
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Objectives of business firms.

Demand analysis: Law of demand; Elasticity of demand and its measurement; Relationship between AR
and MR.

Consumer behavior: Utility analysis; Indifference curve analysis.
Law of Variable Proportions: Law of Returns to Scale.
Theory of cost: Short-run and long-run cost curves.

Price determination under different market forms: Perfect competition; Monopolistic competition; Oligopoly—
Price leadership model; Monopoly; Price discrimination.

Pricing strategies: Price skimming; Price penetration; Peak load pricing.

Unit—4:

Business Finance

Scope and sources of finance; Lease financing.

Cost of capital and time value of money.

Capital structure.

Capital budgeting decisions: Conventional and scientific techniques of capital budgeting analysis.
Working capital management; Dividend decision: Theories and policies.

Risk and return analysis; Asset securitization.

International monetary system.

Foreign exchange market; Exchange rate risk and hedging techniques.

International financial markets and instruments: Euro currency; GDRs; ADRs.

International arbitrage; Multinational capital budgeting.

Unit-5:

Business Statistics and Research Methods

Measures of central tendency.

Measures of dispersion.

Measures of skewness.

Correlation and regression of two variables.

Probability: Approaches to probability; Bayes’ theorem.

Probability distributions: Binomial, poisson and normal distributions.
Research: Concept and types; Research designs.

Data: Collection and classification of data.

Sampling and estimation: Concepts; Methods of sampling—probability and non- probability methods; Sampling
distribution; Central limit theorem; Standard error; Statistical estimation.

Hypothesis testing: z-test; t-test; ANOVA; Chi—square test; Mann-Whitney test (U- test); Kruskal-Wallis test
(H-test); Rank correlation test.

Report writing.
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Unit-6:

Business Management and Human Resource Management

Principles and functions of management.

Organization structure: Formal and informal organizations; Span of control.
Responsibility and authority: Delegation of authority and decentralization.
Motivation and leadership: Concept and theories.

Corporate governance and business ethics.

Human resource management: Concept, role and functions of HRM; Human resource planning; Recruitment
and selection; Training and development; Succession planning.

Compensation management: Job evaluation; Incentives and fringe benefits.
Performance appraisal including 360 degree performance appraisal.
Collective bargaining and workers’ participation in management.

Personality: Perception; Attitudes; Emotions; Group dynamics; Power and politics; Conflict and negotiation;
Stress management.

Organizational Culture: Organizational development and organizational change.

Unit-7:

Banking and Financial Institutions

Overview of Indian financial system-

Types of banks: Commercial banks; Regional Rural Banks (RRBs); Foreign banks; Cooperative banks.
Reserve Bank of India: Functions; Role and monetary policy management.

Banking sector reforms in India: Basel norms; Risk management; NPA management.

Financial markets: Money market; Capital market; Government securities market.

Financial Institutions: Development Finance Institutions (DFls); Non-Banking. Financial Companies (NBFCs);
Mutual Funds; Pension Funds.

Financial Regulators in India.
Financial sector reforms including financial inclusion.

Digitisation of banking and other financial services: Internet banking; mobile banking; Digital payments
systems.

Insurance: Types of insurance- Life and Non-life insurance; Risk classification and management; Factors
limiting the insurability of risk; Re-insurance; Regulatory framework of insurance - IRDA and its role.

Unit-8:

Marketing Management

Marketing: Concept and approaches; Marketing channels; Marketing mix; Strategic marketing planning; Market
segmentation, targeting and positioning.

Product decisions: Concept; Product line; Product mix decisions; Product life cycle; New product development.
Pricing decisions: Factors affecting price determination; Pricing policies and strategies.

Promotion decisions: Role of promotion in marketing; Promotion methods—Advertising; Personal selling;
Publicity; Sales promotion tools and techniques; Promotion mix.

Distribution decisions: Channels of distribution; Channel management.
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» Consumer Behaviour; Consumer buying process; factors influencing consumer buying decisions.
» Service marketing.

» Trends in marketing: Social marketing; Online marketing; Green marketing; Direct marketing; Rural marketing;
CRM.

* Logistics management.
Unit-9:
Legal Aspects of Business

* Indian Contract Act, 1872: Elements of a valid contract; Capacity of parties; Free consent; Discharge of
a contract; Breach of contract and remedies against breach; Quasi contracts.

» Special contracts: Contracts of indemnity and guarantee; contracts of bailment and pledge; Contracts of
agency.

 Sale of Goods Act, 1930: Sale and agreement to sell; Doctrine of Caveat Emptor; Rights of unpaid
seller and rights of buyer.

* Negotiable Instruments Act, 1881: Types of negotiable instruments; Negotiation and assignment; Dishonour
and discharge of negotiable instruments.

* The Companies Act, 2013: Nature and kinds of companies; Company formation; Management, meetings and
winding up of a joint stock company.

« Limited Liability Partnership: Structure and procedure of formation of LLP in India.

*  The Competition Act, 2002: Objectives and main provisions.

e The Information Technology Act, 2000: Objectives and main provisions; Cyber crimes and penalties.
« The RTI Act, 2005: Objectives and main provisions.

* Intellectual Property Rights (IPRs) : Patents, trademarks and copyrights; Emerging issues in intellectual
property.

» Goods and Services Tax (GST): Objectives and main provisions; Benefits of GST, Implementation
mechanism; Working of dual GST.

Unit-10:
Income-tax and Corporate Tax Planning

* Income-tax: Basic concepts; Residential status and tax incidence; Exempted incomes; Agricultural income;
Computation of taxable income under various heads; Deductions from Gross total income; Assessment of
Individuals; Clubbing of incomes.

* International Taxation: Double taxation and its avoidance mechanism; Transfer pricing.

» Corporate Tax Planning: Concepts and significance of corporate tax planning; Tax avoidance versus tax
evasion; Techniques of corporate tax planning; Tax considerations in specific business situations: Make or
buy decisions; Own or lease an asset; Retain; Renewal or replacement of asset; Shut down or continue
operations.

» Deduction and collection of tax at source; Advance payment of tax; E-filing of income-tax returns.

* Income-tax: Basic concepts—Residential status and tax incidence—Exempted incomes; Agricultural
income—Computation of taxable income under Salaries, House property, Capital gains, Profits and gains of
business and profession and Income from other sources — Gross total income — Deductions from Gross
total income—Clubbing of incomes—Set off and carry forward of losses—Assessment of Individuals.
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* Deduction and collection of tax at source—Advance payment of tax—E-filing of income-tax returns.

» Tax planning, Tax avoidance and Tax evasion — Techniques of corporate tax planning and specific management
decisions: Make or buy, Own or lease, Retain or replace, Shut down or continue.

* International Taxation: Transfer pricing and anti-avoidance measures — Non-resident taxation — Double taxation
relief — Application and interpretation of tax treaties.
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Code No:08
SUBJECT: COMPUTER SCIENCE /
COMPUTER APPLICATIONS

SYLLABUS
Unit—1 :
Discrete Structures and Optimization

Mathematical Logic: Propositional and Predicate Logic, Propositional Equivalences, Normal Forms, Predicates
and Quantifiers, Nested Quantifiers, Rules of Inference.

Sets and Relations: Set Operations, Representation and Properties of Relations, Equivalence Relations,
Partially Ordering.

Counting, Mathematical Induction and Discrete Probability: Basics of Counting, Pigeonhole Principle,
Permutations and Combinations, Inclusion—Exclusion Principle, Mathematical Induction, Probability, Bayes’ Theorem.

Group Theory: Groups, Subgroups, Semi Groups, Product and Quotients of Algebraic Structures, Isomorphism,
Homomorphism, Automorphism, Rings, Integral Domains, Fields, Applications of Group Theory.

Graph Theory: Simple Graph, Multigraph, Weighted Graph, Paths and Circuits, Shortest Paths in Weighted
Graphs, Eulerian Paths and Circuits, Hamiltonian Paths and Circuits, Planner graph, Graph Coloring, Bipartite
Graphs, Trees and Rooted Trees, Prefix Codes, Tree Traversals, Spanning Trees and Cut-Sets.

Boolean Algebra : Boolean Functions and its Representation, Simplifications of Boolean Functions.

Optimization: Linear Programming—Mathematical Model, Graphical Solution, Simplex and Dual Simplex
Method, Sensitive Analysis; Integer Programming, Transportation and Assignment Models, PERT-CPM: Diagram
Representation,Critical Path Calculations, Resource Levelling, Cost Consideration in Project Scheduling.

Unit-2:
Computer System Architecture

Digital Logic Circuits and Components: Digital Computers, Logic Gates, Boolean Algebra, Map Simplifications,
Combinational Circuits, Flip-Flops, Sequential Circuits, Integrated Circuits, Decoders, Multiplexers, Registers and
Counters, Memory Unit.

Data Representation: Data Types, Number Systems and Conversion, Complements, Fixed Point Representation,
Floating Point Representation, Error Detection Codes, Computer Arithmetic—Addition, Subtraction, Multiplication and
Division Algorithms.

Register Transfer and Microoperations: Register Transfer Language, Bus and Memory Transfers, Arithmetic,
Logic and Shift Microoperations.

Basic Computer Organization and Design: Stored Program Organization and Instruction Codes, Computer
Registers, Computer Instructions, Timing and Control, Instruction Cycle, Memory-Reference Instructions, Input-
Output, Interrupt.

Programming the Basic Computer: Machine Language, Assembly Language, Assembler, Program Loops,
Subroutines, Input-Output Programming.

Microprogrammed Control: Control Memory, Address Sequencing, Design of Control Unit.

Central Processing Unit: General Register Organization, Stack Organization, Instruction Formats, Addressing
Modes, RISC Computer, CISC Computer.

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction Pipeline, Vector
Processing Array Processors.

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous Data Transfer, Modes of
Transfer, Priority Interrupt, DMA, Serial Communication.
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Memory Hierarchy: Main Memory, Auxillary Memory, Associative Memory, Cache Memory, Virtual Memory,
Memory Management Hardware.

Multiprocessors: Characteristics of Multiprocessors, Interconnection Structures, Interprocessor Arbitration,
Interprocessor Communication and Synchronization, Cache Coherence, Multicore Processors.

Unit-3 :
Programming Languages and Computer Graphics

Language Design and Translation Issues: Programming Language Concepts, Paradigms and Models,
Programming Environments, Virtual Computers and Binding Times, Programming Language Syntax, Stages in
Translation, Formal Transition Models.

Elementary Data Types: Properties of Types and Objects; Scalar and Composite Data Types.

Programming in C: Tokens, Identifiers, Data Types, Sequence Control, Subprogram Control, Arrays, Structures,
Union, String, Pointers, Functions, File Handling, Command Line Argumaents, Preprocessors.

Object Oriented Programming: Class, Object, Instantiation, Inheritance, Encapsulation, Abstract Class,
Polymorphism.

Programming in C++: Tokens, Ildentifiers, Variables and Constants; Data types, Operators, Control statements,
Functions Parameter Passing, Virtual Functions, Class and Objects; Constructors and Destructors; Overloading,
Inheritance, Templates, Exception and Event Handling; Streams and Files; Multifile Programs.

Web Programming: HTML, DHTML, XML, Scripting, Java, Servlets, Applets.

Computer Graphics: Video-Display Devices, Raster-Scan and Random-Scan Systems; Graphics Monitors, Input
Devices, Points and Lines; Line Drawing Algorithms, Mid-Point Circle and Ellipse Algorithms; Scan Line Polygon
Fill Algorithm, Boundary-Fill and Flood- Fill.

2-D Geometrical Transforms and Viewing: Translation, Scaling, Rotation, Reflection and Shear Transformations;
Matrix Representations and Homogeneous Coordinates; Composite Transforms, Transformations Between Coordinate
Systems, Viewing Pipeline, Viewing Coordinate Reference Frame, Window to View-Port Coordinate Transformation,
Viewing Functions, Line and Polygon Clipping Algorithms.

3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces, Quadric Surfaces,
Spline Representation, Bezier and B-Spline Curves; Bezier and B-Spline Surfaces; lllumination Models, Polygon
Rendering Methods, Viewing Pipeline and Coordinates; General Projection Transforms and Cipping.

Database Management Systems

Database System Concepts and Architecture: Data Models, Schemas, and Instances; Three- Schema Architecture
and Data Independence; Database Languages and Interfaces; Centralized and Client/Server Architectures for DBMS.

Data Modeling: Entity-Relationship Diagram, Relational Model-Constraints, Languages, Design, and Programming,
Relational Database Schemas, Update Operations and Dealing with Constraint Violations; Relational Algebra and
Relational Calculus; Codd Rules.

SQL: Data Definition and Data Types; Constraints, Queries, Insert, Delete, and Update Statements; Views,
Stored Procedures and Functions; Database Triggers, SQL Injection.

Normalization for Relational Databases: Functional Dependencies and Normalization; Algorithms for Query
Processing and Optimization; Transaction Processing, ConcurrencyControl Techniques, Database Recovery Techniques,
Object and Object-Relational Databases; Database Security and Authorization.

Enhanced Data Models: Temporal Database Concepts, Multimedia Databases, Deductive Databases, XML and
Internet Databases; Mobile Databases, Geographic Information Systems, Genome Data Management, Distributed
Databases and Client-Server Architectures.

Data Warehousing and Data Mining: Data Modeling for Data Warehouses, Concept Hierarchy, OLAP and OLTP;
Association Rules, Classification, Clustering, Regression, Support Vector Machine, K-Nearest Neighbour, Hidden
Markov Model, Summarization, Dependency Modeling, Link Analysis, Sequencing Analysis, Social Network Analysis.
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Unit-4:

Big Data Systems: Big Data Characteristics, Types of Big Data, Big Data Architecture, Introduction to Map-
Reduce and Hadoop; Distributed File System, HDFS.

NOSQL: NOSQL and Query Optimization; Different NOSQL Products, Querying and Managing NOSQL,; Indexing
and Ordering Data Sets; NOSQL in Cloud.

System Software and Operating System

System Software: Machine, Assembly and High-Level Languages; Compilers and Interpreters; Loading, Linking
and Relocation; Macros, Debuggers.

Basics of Operating Systems: Operating System Structure, Operations and Services; System Calls, Operating-
System Design and Implementation; System Boot.

Process Management: Process Scheduling and Operations; Interprocess Communication, Communication
in Client—Server Systems, Process Synchronization, Critical-Section Problem, Peterson’s Solution, Semaphores,
Synchronization.

Threads: Multicore Programming, Multithreading Models, Thread Libraries, Implicit Threading, Threading Issues.

CPU Scheduling: Scheduling Criteria and Algorithms; Thread Scheduling, Multiple- Processor Scheduling,
Real-Time CPU Scheduling.

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention, Avoidance and
Detection; Recovery from Deadlock.

Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation, Demand Paging, Page
Replacement, Allocation of Frames, Thrashing, Memory-Mapped Files.

Storage Management: Mass-Storage Structure, Disk Structure, Scheduling and Management, RAID Structure.

File and Input/Output Systems: Access Methods, Directory and Disk Structure; File- System Mounting,
File Sharing, File-System Structure and Implementation; Directory Implementation, Allocation Methods, Free-Space
Management, Efficiency and Performance; Recovery, |/O Hardware, Application 1/0 Interface, Kernel 1/0 Subsystem,
Transforming I/O Requests to Hardware Operations.

Security: Protection, Access Matrix, Access Control, Revocation of Access Rights, Program Threats, System
and Network Threats; Cryptography as a Security Tool, User Authentication, Implementing Security Defenses.

Virtual Machines: Types of Virtual Machines and Implementations; Virtualization.

Linux Operating Systems: Design Principles, Kernel Modules, Process Management, Scheduling, Memory
Management, File Systems, Input and Output; Interprocess Communication, Network Structure.

Windows Operating Systems: Design Principles, System Components, Terminal Services and Fast User
Switching; File System, Networking.

Distributed Systems: Types of Network based Operating Systems, Network Structure, Communication Structure
and Protocols; Robustness, Design Issues, Distributed File Systems.

Unit - 5:
Software Engineering

Software Process Models: Software Process, Generic Process Model — Framework Activity, Task Set and Process
Patterns; Process Lifecycle, Prescriptive Process Models, Project Management, Component Based Development,
Aspect-Oriented Software Development, Formal Methods, Agile Process Models — Extreme Programming (XP),
Adoptive Software Development, Scrum, Dynamic System Development Model, Feature Driven Development,
Crystal, Web Engineering.

Software Requirements: Functional and Non-Functional Requirements; Eliciting Requirements, Developing
Use Cases, Requirement Analysis and Modeling; Requirement Review, Software Requirement and Specification
(SRS) Document.
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Software Design: Abstraction, Architecture, Patterns, Separation of Concerns, Modularity, Information Hiding,
Functional Independence, Cohesion and Coupling; Object-Oriented Design, Data Design, Architectural Design, User
Interface Design, Component Level Design.

Software Quality: McCall's Quality Factors, ISO 9126 Quality Factors, Quality Control, Quality Assurance, Risk
Management, Risk Mitigation, Monitoring and Management (RMMM); Software Reliability.

Estimation and Scheduling of Software Projects: Software Sizing, LOC and FP based Estimations; Estimating
Cost and Effort; Estimation Models, Constructive Cost Model (COCOMO), Project Scheduling and Staffing;
Time-line Charts.

Software Testing: Verification and Validation; Error, Fault, Bug and Failure; Unit and Integration Testing;
White-box and Black-box Testing; Basis Path Testing, Control Structure Testing, Deriving Test Cases, Alpha and
Beta Testing; Regression Testing, Performance Testing, Stress Testing.

Software Configuration Management: Change Control and Version Control; Software Reuse, Software
Re-engineering, Reverse Engineering.

Unit-6 :
Data Structures and Algorithms

Data Structures: Arrays and their Applications; Sparse Matrix, Stacks, Queues, Priority Queues, Linked Lists,
Trees, Forest, Binary Tree, Threaded Binary Tree, Binary Search Tree, AVL Tree, B Tree, B+ Tree, B* Tree, Data
Structure for Sets, Graphs, Sorting and Searching Algorithms; Hashing.

Performance Analysis of Algorithms and Recurrences: Time and Space Complexities; Asymptotic Notation,
Recurrence Relations.

Design Techniques: Divide and Conquer; Dynamic Programming, Greedy Algorithms, Backtracking, Branch
and Bound.

Lower Bound Theory: Comparison Trees, Lower Bounds through Reductions.

Graph Algorithms: Breadth-First Search, Depth-First Search, Shortest Paths, Maximum Flow, Minimum Spanning
Trees.

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility.

Selected Topics : Number Theoretic Algorithms, Polynomial Arithmetic, Fast Fourier Transform, String
Matching Algorithms.

Advanced Algorithms: Parallel Algorithms for Sorting, Searching and Merging, Approximation
Algorithms, Randomized Algorithms.

Unit — 7 :
Theory of Computation and Compilers
Theory of Computation: Formal Language, Non-Computational Problems, Diagonal Argument, Russel’'s Paradox.

Regular Language Models: Deterministic Finite Automaton (DFA), Non-Deterministic Finite Automaton (NDFA),
Equivalence of DFA and NDFA, Regular Languages, Regular Grammars, Regular Expressions, Properties of Regular
Language, Pumping Lemma, Non- Regular Languages, Lexical Analysis.

Context Free Language: Pushdown Automaton (PDA), Non-Deterministic Pushdown Automaton (NPDA),
Context Free Grammar, Chomsky Normal Form, Greibach Normal Form, Ambiguity, Parse Tree Representation
of Derivation Trees, Equivalence of PDA's and Context Free Grammars; Properties of Context Free Language.

Turing Machines (TM): Standard Turing Machine and its Variations; Universal Turing Machines, Models of
Computation and Church-Turing Thesis; Recursive and Recursively- Enumerable Languages; Context-Sensitive
Languages, Unrestricted Grammars, Chomsky Hierarchy of Languages, Construction of TM for Simple Problems.

Unsolvable Problems and Computational Complexity: Unsolvable Problem, Halting Problem, Post
Correspondence Problem, Unsolvable Problems for Context-Free Languages, Measuring and Classifying Complexity,
Tractable and Intractable Problems.
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Syntax Analysis: Associativity, Precedence, Grammar Transformations, Top Down Parsing, Recursive Descent
Predictive Parsing, LL(1) Parsing, Bottom up Parsing, LR Parser, LALR(1) Parser.

Semantic Analysis: Attribute Grammar, Syntax Directed Definitions, Inherited and Synthesized Attributes;
Dependency Graph, Evaluation Order, S-attributed and L-attributed Definitions; Type-Checking.

Run Time System: Storage Organization, Activation Tree, Activation Record, Stack Allocation of Activation
Records, Parameter Passing Mechanisms, Symbol Table.

Intermediate Code Generation: Intermediate Representations, Translation of Declarations, Assignments,
Control Flow, Boolean Expressions and Procedure Calls.

Code Generation and Code Optimization: Control-flow, Data-flow Analysis, Local Optimization,
Global Optimization, Loop Optimization, Peep-Hole Optimization, Instruction Scheduling.

Unit -8 :
Data Communication and Computer Networks

Data Communication: Components of a Data Communication System, Simplex, Half- Duplex and Duplex
Modes of Communication; Analog and Digital Signals; Noiseless and Noisy Channels; Bandwidth, Throughput and
Latency; Digital and Analog Transmission; Data Encoding and Modulation Techniques; Broadband and Baseband
Transmission; Multiplexing, Transmission Media, Transmission Errors, Error Handling Mechanisms.

Computer Networks: Network Topologies, Local Area Networks, Metropolitan Area Networks, Wide Area
Network, Wireless Networks, Internet.

Network Models: Layered Architecture, OSI Reference Model and its Protocols; TCP/IP Protocol Suite, Physical,
Logical, Port and Specific Addresses; Switching Techniques.

Functions of OSI and TCP/IP Layers: Framing, Error Detection and Correction; Flow and Error Control;
Sliding Window Protocol, HDLC, Multiple Access — CSMA/CD, CSMA/CA, Reservation, Polling, Token Passing,
FDMA, CDMA, TDMA, Network Devices, Backbone Networks, Virtual LANs.

IPv4 Structure and Address Space; Classful and Classless Addressing;

Datagram, Fragmentation and Checksum; IPv6 Packet Format, Mapping Logical to Physical Address (ARP),
Direct and Indirect Network Layer Delivery; Routing Algorithms, TCP, UDP and SCTP Protocols; Flow Control,
Error Control and Congestion Control in TCP and SCTP.

World Wide Web (WWW): Uniform Resource Locator (URL), Domain Name Service (DNS), Resolution—Mapping
Names to Addresses and Addresses to Names; Electronic Mail Architecture, SMTP, POP and IMAP; TELNET
and FTP.

Network Security: Malwares, Cryptography and Steganography; Secret-Key Algorithms, Public-Key Algorithms,
Digital Signature, Virtual Private Networks, Firewalls.

Mobile Technology: GSM and CDMA; Services and Architecture of GSM and Mobile Computing; Middleware
and Gateway for Mobile Computing; Mobile IP and Mobile Communication Protocol; Communication Satellites,
Wireless Networks and Topologies; Cellular Topology, Mobile Adhoc Networks, Wireless Transmission and Wireless
LANs; Wireless Geolocation Systems, GPRS and SMS.

Cloud Computing and loT: SaaS, PaaS, laaS, Public and Private Cloud; Virtualization, Virtual Server,
Cloud Storage, Database Storage, Resource Management, Service Level Agreement, Basics of loT.

Unit-9:
Artificial Intelligence (Al)

Approaches to Al: Turing Test and Rational Agent Approaches; State Space Representation of Problems,
Heuristic Search Techniques, Game Playing, Min-Max Search, Alpha Beta Cutoff Procedures.

Knowledge Representation: Logic, Semantic Networks, Frames, Rules, Scripts, Conceptual Dependency and
Ontologies; Expert Systems, Handling Uncertainty in Knowledge.
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Planning: Components of a Planning System, Linear and Non Linear Planning; Goal Stack Planning, Hierarchical
Planning, STRIPS, Partial Order Planning.

Natural Language Processing: Grammar and Language; Parsing Techniques, Semantic Analysis and Pragmatics.

Multi Agent Systems: Agents and Objects; Agents and Expert Systems; Generic Structure of Multiagent
System, Semantic Web, Agent Communication, Knowledge Sharing using Ontologies, Agent Development Tools.

Fuzzy Sets: Notion of Fuzziness, Membership Functions, Fuzzification and Defuzzification; Operations on Fuzzy
Sets, Fuzzy Functions and Linguistic Variables; Fuzzy Relations, Fuzzy Rules and Fuzzy Inference; Fuzzy Control
System and Fuzzy Rule Based Systems.

Genetic Algorithms (GA): Encoding Strategies, Genetic Operators, Fitness Functions and GA Cycle; Problem
Solving using GA.

Artificial Neural Networks (ANN): Supervised, Unsupervised and Reinforcement Learning; Single Perceptron,
Multi Layer Perceptron, Self Organizing Maps, Hop field Network.

Security and Cryptography

Network Security: Security Attacks, Security Services, Security Algorithm, Stream cipher and Block cipher,
Traditional Block Cipher Structure, Symmetric and Asymmetric-key, Malwares, Cryptography and Steganography.

Cryptosystem: Secret-Key Algorithms, DES, Triple DES, AES, IDEA, Blowfish, RC5. Public- key Cryptosystem:
RSA Algorithm, Key Management, Diffie-Hellman Key exchange, Elliptic Curve Cryptography Message Authentication
and Hash functions, Hash and Mac Algorithm Digital Signatures: Elgamal Digital Signature Scheme, Schnorr Digital
Signature Scheme NIST Digital Signature Algorithm, Elliptic Curve Digital Signature Algorithm, RSA-

Digital Signature Algorithm — Key Management and Distribution: Symmetric Key Distribution Using Symmetric
Encryption — Symmetric Key Distribution Using Asymmetric Key Encryption

Web Security: Secure Socket Layer, Secure Electronic Transaction. System Security, Intruders and Viruses,
Firewalls, Password Security.

Unit-10 :
Cloud Computing and Internet of Things

Cloud Computing: Roots of Cloud Computing, Layers and Types of Cloud, Features of a cloud, Infrastructure
Management, Cloud Services, Challenges and Risks. Migrating into a Cloud : Broad Approaches, Seven Step
Model. Integration as a Service-Integration Methodology, SaaS, PaaS, laaS, Public and Private Cloud; Virtualization,
Virtual Server, Cloud Storage, Database Storage, Resource Management, Service Level Agreement.

Fundamentals of IOT: Enabling Technologies, 10T Architectures: oneM2M, IOT World Forum (IOTWF) and
Alternative 10T models, Simplified IOT Architecture and Core |OT, Functional Stack, Fog, Edge and Cloud in
IOT, Functional blocks of an IOT ecosystem, Sensors, Actuators, Smart Objects and Connecting Smart Objects.

IOT Access Technologies: Physical and MAC layers, topology and Security of IEEE 802.15.4, Network Layer:
IP versions, Constrained Nodes and Constrained Networks, Optimizing IP for IOT-Routing over Low Power
and Lossy Networks, Application Transport Methods: Supervisory Control and Data Acquisition, Application Layer
Protocols: CoAP and MQTT.

Prototyping Online Components: API, Writing a New API, Real-Time Reactions, Other Protocols. Techniques
for Writing Embedded Code: Memory Management, Performance and Battery Life, Libraries, Debugging.
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Code No: 09
SUBJECT: COSTUME DESIGN & FASHION
SYLLABUS

UNIT - 1 :
Apparel Designing, Manufacturing and Fashion Designing

Body measurements- Importance and procedure. Pattern Making —Types; Drafting, Draping and
Flat pattern making. Methods of transferring pattern markings. Grain—-Importance and types; Pattern
alteration- Importance and principles. Fitting- Standards of good fit. Pattern layout- Purpose and types. Pattern
grading. Spreading- Requirement and methods, Marker planning, marker efficiency and methods of marker planning,
Cutting-objectives and methods. Sewing machineries. Sewing federal standards for Seams and stitches.

UNIT-2:

Design- definition and types; Elements and Principles of design and its application to apparel.
Colour theories-Prang and Munsell; Dimensions of colour; Standard colour harmonies. Fashion-Terminologies;
Fashion cycle - Length of fashion cycles; Adoption of Fashion theories- Trickle down, trickle up and trickle across.
Fashion forecasting—Need and techniques; Factors affecting fashion; Selection of clothing for different age groups.

UNIT-3:
Textile Science and Textile Processing

Fibre—Definition, Classification, Identification, Manufacturing process of major natural and man made fibres,
properties and their end uses. High performance fibers. Yarns—Definition and types. Spinning—Definition and
classification; Chemical and Mechanical spinning; blending, opening, cleaning, doubling, carding, combing,
drawing, roving, spinning. Different methods of fabric construction - Weaving- Mechanism, Parts and Functions
of a simple loom; Classification of looms — Shuttle and shuttle less. Types of weaves. Knitting - Warp and
Weft knitting. Non-woven—Definition and types-Web formation—Application and end uses. Developments in
spinning, weaving, knitting and non-woven'’s.

UNIT -4:

Preparatory Processes: Desizing, Scouring and Bleaching- need and methods. Mercerizing and Degumming
processes. Dyeing: Classification of dyes- Direct Vat, Sulphur, Napthol, Reactive, Acid, Basic and Disperse dyes.
Stages of dyeing. Natural dyeing-Sources, extraction, Mordants- definition, need, types, Mordanting techniques,
Dyeing procedure. Printing: Direct, discharge and resist styles. After treatment of printed fabrics. Digital Printing.
Finishing- Definition and classification. Basic finishes. Special finishes- Antimicrobial, UV protection, Water repellent,
fragrance, flame retardant and crease resistance. Plasma, Microencapsulation and Nano finishing techniques. Recent
developments in Dyeing, Printing and Finishing.

UNIT-5:
Textile Testing and Technical textiles

Selection of samples for testing. Standard R H and temperature for testing. Fiber testing- Fiber length, Fineness,
Maturity, Strength, Determination of trash and lint in cotton. Yarn Testing- Yarn numbering system, Yarn count,
Strength, Twist, Evenness, Hairiness. Fabric testing- Fabric Particulars —length, width, crimp, GSM, Cover factor,
Fabric thickness, Fabric Strength—Tensile, tearing, Bursting strength, Fabric Abrasion, Fabric Pilling, Fabric drape,
Fabric Stiffness, Fabric crease resistance and crease recovery measurements, Absorbency, Wicking, Shrinkage.
Garment testing-Seam strength and seam slippage. Colour fastness—Crocking, perspiration, sunlight, laundering,
pressing and dry-cleaning. Computer colour matching. Evaluation of antimicrobial activity, comfort properties.
Standards for various tests.

UNIT-6:

Technical Textiles- Definition and scope, Classification and application of technical textiles—Mobile Tech, Sport
Tech, Agro Tech, Pack Tech, Geo Tech, Med Tech, Build tech, Home textiles, Protective textiles, Smart and
Intelligent textiles -Functions, Fibers used, Properties of fibres and areas of application. Latest trends in technical
textiles. Testing of technical textiles.
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UNIT-7:
Sustainable Textiles and fashion

Sustainable textiles — definition and importance, Corporate Social Responsibility in the textile and clothing
sector, Environmental Management Systems. Sustainability in Dyeing, Finishing, Processing-Enzymatic processing,
Ecofriendly textile fibres. Sustainable Fashion — meaning and significance; Environmental concerns related to
fashion; Linear fashion and circular fashion.

UNIT - 8 :

4R’s in sustainability —Repair, Recycle, Reuse and Reduce. Moving towards sustainable fashion—Eco fashion,
Zero waste designing upcycling & recycling, Slow fashion; Environmental impact of fast fashion. Terminologies
related to sustainable fashion- Sustainable clothing, Eco design, Eco label, Eco mark, Green washing, Zero waste
design, Green consumer.

UNIT - 9 :
Quality Control and Management

Definition and scope of Quality control, Apparel Quality testing —Quality standards and specification, Quality
parameters and defects of fabrics and garments. Inspection — Incoming and raw material inspection: Fabric
inspection — 4-point system. In process / on-line inspection during spreading, pattern making, cutting, sewing
and ironing. Final inspection: Sampling plans and AQL charts—Level of final inspection. Packing & packaging
quality tests. Care labelling.

UNIT-10:

Quality management-Basic concepts of Total Quality Management (TQM) —Principles of TQM—Quality
Trilogy—Four pillars of TQM—PDCA cycle & PDSA cycle—Kaizan concept—5"S Philosophy—Quality circles.
Application of seven QC tools in apparel industry. Quality Standards—Definition of a standard, benefits of standards.
Understanding of ISO 9001:2000 standards.
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Code No : 10

SUBJECT : DEFENCE STUDIES

SYLLABUS

UNIT-1

THEORIES AND CONCEPTS

1.
2.

© ® N o

Defence and Strategic Studies : Assumptions and Approaches.

The Concepts of Nation:
. State and Nation — State, Theories and Elements of State
. National Power and its Components

Key Concepts of National Security: Defining National Security, National Defence and National Interest,
National Character and Evolution-of the National Security concept in the 20th Century and Beyond.

National Security Concerns of Major Powers, Middle Powers and Small Powers

National Security Structures: Armed Forces, Intelligence Agencies, Police Forces, Decision-Making Structures,
etc.

National Security Environment: Internal and External
Defence, Foreign, Security and Domestic Policies; Concept formulation, objectives and linkages.
Military Alliances and Pacts, Peace Treaties, Defence Cooperation, Strategic Partnership and Security Dialogue.

Non — Alignment, Balance of Power, Collective Security and Balance of Terror — Concept, Development
and Relevance.

10. Deterrence and Détente: Concept and contemporary relevance.
UNIT -2
STRATEGIC THOUGHT

1.

8.
9.

o o M w N

Contribution of Sun Tzu,
Kautilya,

Machiavelli,

Jomini,

Carl von Clausewitz,
General Giulio Douhet
W.Mitchell,

J.F.C.Fuller,
Capt.B.H.Liddell Hart,

10. Marx, Lenin, Mao Zedong and Che Guevara.

11. Nuclear Deterrence: Andre Beaufre, Henry Kissinger and K. Subrahmanyam.

12. Thoughts of Gandhi and Nehru on Peace, Security and Development.
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UNIT -3
WAR AS AN INSTRUMENT IN INTERNATIONAL RELATIONS
1. Theories and causes of War.

2. Principles of War.

w

Contemporary Warfare : Conventional Warfare in Nuclear age, Limited War, Revolutionary Warfare,
Low Intensity Operations, Guerilla Warfare, Insurgency and Counter — Insurgency.

Armaments : Arms Race, Arms Aid, Arms Trade, Arms Proliferation, Proliferation of Small Arms

Military Alliances and Pacts, Peace Treaties, Defence Cooperation, Strategic Partnership and Security Dialogue.

o o k&

Terrorism : Concept and kinds (National, International and Cross border).
7. Conflicting Ideologies : Militarism, Nationalism, Fundamentalism, Separatism, Irredentism.
8. Concept and Elements of Deterrence: Nuclear & Conventional.
9. Evolution of Global Nuclear Doctrines
10. Democratic Peace Theory
UNIT -4
WMD, NUCLEAR PROLIFERATION AND NATIONAL SECURITY
1. Basic Concepts and Theory
I.  Concepts of Disarmament & Arms Control
Il.  Objectives and Conditions of Disarmament
Ill.  Elements of Arms Control Mechanisms: Agreements, verification, inspection, control.
IV. Approaches to Disarmament & Arms Control
2. Historical Survey of Disarmament Efforts:
I.  Under the League of Nations
II.  Under the United Nations
lll. Unilateral, Bilateral and Multilateral approaches
IV. Role of Non-aligned Nations in Disarmament Negotiations
Weapons of Mass Destruction: Nuclear, Chemical & Biological Weapons.
Nuclear Arms Limitation Nuclear Arms Control Treaties.
Chemical weapons Convention and Biological Weapons Convention
Concept of Non-proliferation, NPT, CTBT, PTBT, MTCR, FMCT & other treaties

Nuclear Export Control Regimes

® N o 0o M~ @

New Challenges and Responses—Missile Defense, Cooperative Threat Reduction and G-7 Global Partnership
9. Disarmament & Arms Control and Economic Development
10. Terrorism and Nuclear Proliferation.

11. Concept of Star Wars and NMD
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UNIT -5

GLOBAL SECURITY CONCERNS

1.

End of cold war and emergence of new world order.

2. Proliferation of Military, Nuclear and missile capabilities

3. Environmental Issues : Climate change and Global Warming, Desertification, Acid Rains, Industrial Pollution,
Deforestation

4. Organized Crimes : Money Laundering, Narco — trafficking, Human Trafficking and small arms proliferation.

5. Migrants and Refugees: (a) Causes (b) lllegal migration and border management (c) Problem in South Asia
(d) Role of International Committee of Red Cross and UN High Commission for Refugees.

6. Global Security Concerns: Palestinian-Israeli conflict & Arab Spring, Developments in Central Asian Republics
(CARs), Rise of Fundamentalism, Challenges in Korean Peninsula, Taiwan and Power Rivalry in South
China Sea.

7. Problem of System of Governance and Human Rights

8. Food Security, Energy Security and Water Security problems in modern era.

9. Millennium Development Goals.

UNIT -6

INDIA’S SECURITY CONCERNS & POLICIES IN CONTEMPORARY INTERNATIONAL SCENARIO

1.
2.

9.

Genesis of Sino-Indian Relations

The Boundary Dispute, Sino- Pakistan Nexus, OBOR and CPEC, China and India—Military Balance, Chinese
Policy towards South Asia.

Rise of India and China: Cooperation and Competition, Chinese Interests in Indian Ocean and South China
Sea

Strategic Dimension of India- Pakistan Relations: Genesis of India-Pakistan Conflict, Indo-Pak Military balance,
The Kashmir Question, Pakistan Sponsored Terrorism, Pakistan’s Nuclear Strategy, The Powers Structure
of Pakistan, Contentious. Issues: Siachin, Sir Creek, River Waters, etc.

India and South Asia: Issues and Challenges for Regional Cooperation.

Making of India’s Defence Policy since Independence: (a) Threat perception, assessment and preparedness
(b) Political and military lessons of 1948,1962, 1965, 1971, 1999 wars (c) Future trends

India’s Look East and Act East Policies, Indo—Pacific Cooperation, Strategic Partnerships.

India’s maritime security and strategy in 21st century: (a) Indian Ocean (b) Asia-Pacific region(c) Security
of Sea Lanes, India’s Maritime Strategy for the 21st Century.

India’s Defence Doctrines and Strategies including Nuclear Doctrine

10. Higher Defence Organization of India.

UNIT -7

ISSUES IN CONFLICT RESOLUTION

1.

o &~ DN

Origin, Type and Structure of Conflict.

Ideologies and International conflicts.

Role of United Nations in Conflict Management and Re — Structuring of UNO
Techniques of Conflict Prevention

Conflict Management : Pacific Solutions of International Disputes, Coercive methods.
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International Humanitarian Laws and Laws of Armed Conflicts.
Confidence Building Measures : Concept, kinds and utility.

IGOs & NGOs in Conflict Resolution: Peace Making, Peace Keeping and Peace Building.

© ® N 9

Gandhian Philosophy on Peace and Non-violence

10. Nehruvian approach to National Security and Cooperation
UNIT -8
DISASTER MANAGEMENT AND NATIONAL SECURITY

1. Basic Concept & meaning of Disaster, Introduction to terminologies associated with Disaster and National
Security: Natural and Manmade, Vulnerability, Risk etc., Identifying various types of Disasters.

2. Natural Disaster and Human Induced Disaster: Floods, Cyclone, Earthquake, Tsunami-WMD Disaster—Disaster
associated with various industries

3. Study of Disaster in India / Around the World: Case Studies: Tsunami 2004, Bhopal Gas Tragedy, Chernobyl,
Fukushima, Uttarakhand etc.

4. Disaster Management: Meaning, Association and Distinction with related concepts like Disaster Mitigation,
Response and Recovery, Relief, and Reconstruction

5. Institutional Mechanism for Disaster Management in India: Role of Armed Forces, Central and State
Governments, NGO, National Disaster Management Authority, Indian National Centre for Ocean Information
Services.

UNIT -9
DEFENCE ECONOMICS

1. Economic Theories of Defence.

Sustainable Development: Challenges & Responses.

Basics of Defence Planning, Determinants of Defence Expenditure.
Defence Budgeting.

Economic Causes of War.

Economic Warfare in modern times.

Economic Problems of Post War reconstruction.

National Security and International Trade regimes (WTO, TRIPS, TRIMS, FTA's NAFTA, SAPTA & NSG).

© ® N o o M~ w0 N

India’s role in Regional and Global Economic Forums and Organizations.
10. Geo-economics and its Implications for global / regional economic stability
UNIT —10
SCIENCE & TECHNOLOGY AND NATIONAL SECURITY
1. Broad Survey of Technological Changes from Industrial Revolution to Information Revolution.
2. India’s Civil Nuclear and Space Programs, India’s Energy Scenario.
3. Research and Development :
* Relevance of Science and Technology in National Security.
+ Impact of Information Technology; Revolution in Military Affairs (RMA).

*  Choice of Weapon Systems.
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9.

Impact of Economic Liberalization and Globalization :
« Defence Production in India (Role of DPSU’s and Ordnance factories).
 Defence and Development and Peace & Development Dichotomies.
Issues of Mobilization of Resources during War and Peace.
Military Industrial Complexes.
Transfer of Technology: Dual use and critical technologies and their impact on national security.
Interdependence and Cooperation at Regional and Global levels.

Cyber Security: Vulnerabilities of Information technology and internet, Need and importance of cyber security,

Different kinds of cyber security vulnerabilities, Cyber wars including propaganda, measures for cyber security—
Technology, laws and regulations, global issues in cyber security.

10. Social Media and its Impact on National Security - Global reach with rapid speed for propaganda and
indoctrinate misinformation and rumour mongering cadre recruitment and use of social networking sites for mobilizing
public opinion.
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Code No: 11
SUBJECT: ECONOMICS
SYLLABUS
Unit- 1:
Micro Economics
* Theory of Consumer Behaviour
» Theory of Production and Costs
» Decision making under uncertainty Attitude towards Risk
« Game Theory — Non Cooperative games
» Market Structures, competitive and non-competitive equilibria and their efficiency properties
* Factor Pricing
* General Equilibrium Analysis
» Efficiency Criteria: Pareto-Optimality, Kaldor — Hicks and Wealth Maximization
¢« Welfare Economics: Fundamental Theorems, Social Welfare Function
* Asymmetric Information: Adverse Selection and Moral Hazard
Unit- 2:
Macro Economics
* National Income: Concepts and Measurement
* Determination of output and employment: Classical & Keynesian Approach
»  Consumption Function
* Investment Function
* Multiplier and Accelerator
* Demand for Money
e Supply of Money
* IS — LM Model Approach
* Inflation and Phillips Curve Analysis
* Business Cycles
e Monetary and Fiscal Policy
» Rational Expectation Hypothesis and its critique
Unit- 3:
Statistics and Econometrics
* Probability Theory: Concepts of probability, Distributions, Moments, Central Limit theorem
» Descriptive Statistics — Measures of Central tendency & dispersions, Correlation, Index Numbers
» Sampling methods & Sampling Distribution
» Statistical Inferences, Hypothesis testing

* Linear Regression Models and their properties — BLUE
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* Identification Problem
» Simultaneous Equation Models — recursive and non-recursive
« Discrete choice models
» Time Series Analysis
Unit- 4:
Mathematical Economics
» Sets, functions and continuity, sequence, series
» Differential Calculus and its Applications
* Linear Algebra — Matrices, Vector Spaces
» Static Optimization Problems and their applications
* Input-Output Model, Linear Programming
» Difference and Differential equations with applications
Unit-5 :
International Economics
* International Trade: Basic concepts and analytical tools
» Theories of International Trade
* International Trade under imperfect competition
* Balance of Payments: Composition, Equilibrium and Disequilibrium and Adjustment Mechanisms
* Exchange Rate: Concepts and Theories
* Foreign Exchange Market and Arbitrage
* Gains from Trade, Terms of Trade, Trade Multiplier
» Tariff and Non-Tariff barriers to trade; Dumping
* GATT, WTO and Regional Trade Blocks; Trade Policy Issues
« IMF & World Bank
Unit-6 :
Public Economics
* Market Failure and Remedial Measures: Asymmetric Information, Public Goods, Externality
* Regulation of Market — Collusion and Consumers’ Welfare

* Public Revenue: Tax & Non-Tax Revenue, Direct & Indirect Taxes, Progressive and non-Progressive Taxation,
Incidence and Effects of Taxation

* Public expenditure
* Public Debt and its management
» Public Budget and Budget Multiplier

* Fiscal Policy and its implications
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Unit-7 :
Money and Banking
*  Components of Money Supply
» Central Bank
» Commercial Banking
* Instruments and Working of Monetary Policy
* Non-banking Financial Institutions
» Capital Market and its Regulation
Unit-8 :
Growth and Development Economics
« Economic Growth and Economic Development

* Theories of Economic Development: Adam Smith, Ricardo, Marx, Schumpeter, Rostow, Balanced &
Unbalanced growth, Big Push approach.

* Models of Economic Growth: Harrod-Domar, Solow, Robinson, Kaldor
» Technical progress — Disembodied & embodied; endogenous growth
* Indicators of Economic Development: PQLI, HDI, SDGs
* Poverty and Inequalities — Concepts and Measurement
» Social Sector Development: Health, Education, Gender
Unit-9 :
Environmental Economics and Demography
» Environment as a Public Good
* Market Failure
» Coase Theorem
» Cost-Benefit Analysis and Compensation Criteria
* Valuation of Environmental Goods
* Theories of Population
» Concepts and Measures: Fertility, Morbidity, Mortality

* Age Structure, Demographic Dividend

« Life Table
* Migration
Unit-10 :

Indian Economy
« Economic Growth in India: Pattern and Structure
e Agriculture: Pattern & Structure of Growth, Major Challenges, Policy Responses
* Industry: Pattern & Structure of Growth, Major Challenges, Policy Responses

» Services: Pattern & Structure of Growth, Major Challenges, Policy Responses
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45

Rural Development — Issues, Challenges & Policy Responses

Urban Development — Issues, Challenges and Policy Responses.

Foreign Trade: Structure and Direction, BOP, Flow of Foreign Capital, Trade Policies
Infrastructure Development: Physical and Social; Public-Private Partnerships
Reforms in Land, Labour and Capital Markets

Centre-State Financial Relations and Finance Commissions of India; FRBM

Poverty, Inequality & Unemployment
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Code No : 12
SUBJECT: EDUCATION

SYLLABUS
Unit 1:
Educational Studies

a) Contribution of Indian Schools of philosophy (Sankhya Yoga, Vedanta, Buddhism, Jainism) with special
reference to Vidya, Dayan and Darshan; and Islamic traditions towards educational aims and methods of
acquiring valid knowledge.

b) Contribution of Western schools of thoughts (ldealism, Realism, Naturalism, Pragmatism, Marxism,
Existentialism) and their contribution to Education with special reference to information, knowledge and wisdom.

c) Approaches to Sociology of Education (symbolic Interaction, Structural Functionalism and Conflict Theory).
Concept and types of social Institutions and their functions (family, school and society), Concept of Social
Movements, Theories of Social Movements (Relative Deprivation, Resource Mobilization, Political Process
Theory and New Social Movement Theory).

d) Socialization and education- education and culture; Contribution of thinkers (Swami Vivekananda, Rabindranath
Tagore, Mahatma Gandhi, Aurobindo, J.Krishnamurthy, Paulo Freire, Wollstonecraft, Nel Noddings and Savitribai
Phule) to the development of educational thought for social change, National Values as enshrined in the
Indian Constitution—Socialism, Secularism, justice, liberty, democracy, equality, freedom with special reference
to education.

Unit 2:
History, Politics and Economics of Education

a) Committees and Commissions’ Contribution to Teacher Education Secondary Education Commission (1953),
Kothari Education Commission (1964-66), National Policy of Education (1986,1992), National Commission
on Teachers (1999), National Curriculum Framework 2005, National Knowledge Commission (2007), Yashpal
Committee Report (2009), National Curriculum Framework for Teacher Education (2009), Justice Verma
Committee Report (2012).

b) Relationship between Policies and Education, Linkage between Educational Policy and National Development,
Determinants of Educational Policy and Process of Policy formulation: Analysis of the existing situation,
generation of policy options, evaluation of policy options, making the policy decision, planning of policy
implementation, policy impact assessment and subsequent policy cycles.

c) Concept of Economics of Education: Cost Benefit Analysis Vs Cost Effective Analysis in Education,
Economic returns to Higher Education Signaling Theory Vs Human Capital Theory, Concept of Educational
Finance; Educational finance at Micro and Macro Levels, Concept of Budgeting.

d) Relationship Between Politics and Education, Perspectives of Politics of Education Liberal, Conservative
and Critical, Approaches to understanding Politics (Behaviouralism, Theory of Systems Analysis and Theory
of Rational Choice), Education for Political Development and Political Socialization.

Unit 3:
Learner and Learning Process

a) Growth and Development: Concept and principles, Cognitive Processes and stages of Cognitive Development,
Personality: Definitions and theories (Freud, Carl Rogers, Gordon Allport, Max Wertheimer, Kurt Koffka), Mental
health and Mental hygiene.

b) Approaches to Intelligence from Unitary to Multiple: Concepts of Social intelligence, multiple intelligence,
emotional intelligence Theories of Intelligence by Sternberg, Gardner, Assessment of Intelligence, Concepts
of Problem Solving, Critical thinking, Metacognition and Creativity.



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 47

c) Principles and Theories of learning: Behaviouristic, Cognitive and Social theories of learning, Factors
affecting social learning, social competence, Concept of social cognition, understanding social relationship
and socialization goals.

d) Guidance and Counselling: Nature, Principles and Need, Types of guidance (educational, vocational,
personal, health and social & Directive, Non-directive and Eclectic), Approaches to counselling — Cognitive-
Behavioural (Albert Ellis — REBT) & Humanistic, Person- centred Counselling (Carl Rogers)-Theories of
Counselling (Behaviouristic, Rational, Emotive and Reality).

Unit 4:

Teacher Education

a) Meaning, Nature and Scope of Teacher Education; Types of Teacher Education Programs, The Structure
of Teacher Education Curriculum and its Vision in Curriculum Documents of NCERT and NCTE at Elementary,
Secondary and Higher Secondary Levels, Organization of Components of Pre-service Teacher Education
Transactional Approaches (for foundation courses) Expository, Collaborative and Experiential learning.

b) Understanding Knowledge base of Teacher Education from the view point of Schulman, Deng and Luke
& Habermas, Meaning of Reflective Teaching and Strategies for Promoting Reflective Teaching, Models of
Teacher Education—Behaviouristic, Competency-based and Inquiry Oriented Teacher Education Models.

c) Concept, Need, Purpose and Scope of In-service Teacher Education, Organization and Modes of In-service
Teacher Education, Agencies and Institutions of In-service Teacher Education at District, State and National
Levels (SSA, RMSA, SCERT, NCERT, NCTE and UGC), Preliminary Consideration in Planning in-service
teacher education programme (Purpose, Duration, Resources and Budget).

d) Concept of Profession and Professionalism, Teaching as a Profession, Professional Ethics of Teachers,
Personal and Contextual factors affecting Teacher Development, ICT Integration, Quality Enhancement for
Professionalization of Teacher Education, Innovation in Teacher Education.

Unit 5:

Curriculum Studies

a) Concept and Principles of Curriculum, Strategies of Curriculum Development, Stages in the Process of
Curriculum development, Foundations of Curriculum Planning—Philosophical Bases (National, democratic),
Sociological basis (socio cultural reconstruction), Psychological Bases (learner’'s needs and interests), Bench
marking and Role of National level Statutory Bodies—UGC, NCTE and University in Curriculum Development.

b) Models of Curriculum Design: Traditional and Contemporary Models (Academic / Discipline Based Model,
Competency Based Model, Social Functions / Activites Model [social reconstruction], Individual Needs &
Interests Model, Outcome Based Integrative Model, Intervention Model, C | P P Model (Context, Input,
Process, Product Model).

c) Instructional System, Instructional Media, Instructional Techniques and Material in enhancing curriculum
Transaction, Approaches to Evaluation of Curriculum: Approaches to Curriculum and Instruction (Academic and
Competency Based Approaches), Models of Curriculum Evaluation: Tyler's Model, Stake’s Model, Scriven’s
Model, Kirkpatrick’'s Model.

d) Meaning and types of Curriculum change, Factors affecting curriculum change, Approaches to curriculum
change, Role of students, teachers and educational administrators in curriculum change and improvement,
Scope of curriculum research and Types of Research in Curriculum Studies.

Unit 6:
Research in Education

a) Meaning and Scope of Educational Research, Meaning and steps of Scientific Method, Characteristics of
Scientific Method (Replicability, Precision, Falsifiability and Parsimony), Types of Scientific Method (Exploratory,
Explanatory and Descriptive), Aims of research as a scientific activity: Problem-solving, Theory Building
and Prediction, Types of research (Fundamental, Applied and Action), Approaches to educational research
(Quantitative and Qualitative), Designs in educational research (Descriptive, Experimental and Historical).
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b) Variables: Meaning of Concepts, Constructs and Variables, Types of Variables (Independent, Dependent,
Extraneous, Intervening and Moderator), Hypotheses—Concept, Sources, Types (Research, Directional,
Non-directional, Null), Formulating Hypothesis, Characteristics of a good hypothesis, Steps of Writing
a Research Proposal, Concept of Universe and Sample, Characteristics of a good Sample, Techniques of
Sampling (Probability and Non-probability Sampling), Tools of Research—Validity, Reliability and Standardisation
of a Tool, Types of Tools (Rating scale, Attitude scale, Questionnaire, Aptitude test and Achievement Test,
Inventory), Techniques of Research (Observation, Interview and Projective Techniques).

c) Types of Measurement Scale (Nominal, Ordinal, Interval and Ratio), Quantitative Data Analysis—Descriptive
data analysis (Measures of central tendency, variability, fiduciary limits and graphical presentation of data),
Testing of Hypothesis (Type | and Type Il Errors), Levels of Significance, Power of a statistical test and
effect size, Parametric Techniques, Non—Parametric Techniques, Conditions to be satisfied for using parametric
techniques, Inferential data analysis, Use and Interpretation of statistical techniques: Correlation, t-test, z-test,
ANOVA, chi-square (Equal Probability and Normal Probability Hypothesis). Qualitative Data Analysis—Data
Reduction and Classification, Analytical Induction and Constant Comparison, Concept of Triangulation.

d) Qualitative Research Designs: Grounded Theory Designs (Types, characteristics, designs, Steps in
conducting a GT research, Strengths and Weaknesses of GT)-Narrative Research Designs (Meaning and
key Characteristics, Steps in conducting NR design), Case Study (Meaning, Characteristics, Components
of a CS design, Types of CS design, Steps of conducting a CS research, Strengths and weaknesses),
Ethnography (Meaning, Characteristics, Underlying assumptions, Steps of conducting ethnographic research,
Writing ethnographic account, Strengths and weaknesses), Mixed Method Designs: Characteristics, Types of
MM designs (Triangulation, explanatory and exploratory designs), Steps in conducting MM designs, Strengths
and weaknesses of MM research.

Unit 7:
Pedagogy, Andragogy and Assessment

a) Pedagogy, Pedagogical Analysis—Concept and Stages, Critical Pedagogy- Meaning, Need
and its implications in Teacher Education, Organizing Teaching: Memory Level (Herbartian
Model), Understanding Level (Morrison teaching Model), Reflective Level (Bigge and Hunt
teaching Model), Concept of Andragogy in Education: Meaning, Principles, Competencies of
Self-directed Learning, Theory of Andragogy (Malcolm Knowles), The Dynamic Model of Learner Autonomy.

b) Assessment — Meaning, nature, perspectives (Assessment for Learning and Assessment of Learning)—
Types of Assessment (Placement, formative, diagnostic, summative) Relation between objectives and
outcomes, Assessment of Cognitive (Anderson and Krathwohl), Affective (Krathwohl) and psychomotor domains
(R.H. Dave) of learning.

c) Assessment in Pedagogy of Education: Feedback Devices: Meaning, Types, Criteria, Guidance as a
Feedback Devices: Assessment of Portfolios, Reflective Journal, Field Engagement using Rubrics, Competency
Based Evaluation, Assessment of Teacher Prepared ICT Resources.

d) Assessment in Andragogy of Education—Interaction Analysis: Flander’s Interaction analysis, Galloway’s
system of interaction analysis (Recording of Classroom Events, Construction and Interpretation of Interaction
Matrix), Criteria for teacher evaluation (Product, Process and Presage criteria, Rubrics for Self and Peer
evaluation (Meaning, steps of construction)).

Unit 8:
Technology in/ for Education

a) Concept of Educational Technology (ET) as a Discipline: (Information Technology, Communication Technology
& Information and Communication Technology (ICT) and Instructional Technology, Applications of Educational
Technology in formal, non—formal (Open and Distance Learning), informal and inclusive education systems,
Overview of Behaviourist, Cognitive and Constructivist Theories and their implications to Instructional Design
(Skinner, Piaget, Ausubel, Bruner, VVygotsky), Relationship between Learning Theories and Instructional Strategies
(for large and small groups, formal and non formal groups).

b) Systems Approach to Instructional Design, Models of Development of Instructional Design (ADDIE, ASSURE,
Dick and Carey Model Mason’s), Gagne’s Nine Events of Instruction and Five E’s of Constructivism, Nine
Elements of Constructivist Instructional Design, Application of Computers in Education: CAI, CAL, CBT, CML,
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Concept, Process of preparing ODLM, Concept of e learning, Approaches to e learning (Offline, Online,
Synchronous, Asynchronous, Blended learning, mobile learning).

c) Emerging Trends in e learning: Social learning (concept , use of web 2.0 tools for learning,
social networking sites, blogs, chats, video conferencing, discussion forum), Open Education
Resources (Creative Common, Massive Open Online Courses; Concept and application),
e Inclusion-Concept of e Inclusion, Application of Assistive technology in e learning, Quality of
e Learning — Measuring quality of system: Information, System, Service, User Satisfaction and Net Benefits
(D&M IS Success Model, 2003), Ethical Issues for e Learner and e Teacher—Teaching, Learning and Research.

d) Use of ICT in Evaluation, Administration and Research: e portfolios, ICT for Research—Online Repositories
and Online Libraries, Online and Offline assessment tools (Online survey tools or test generators) — Concept
and Development.

Unit 9:
Educational Management, Administration and Leadership

a) Educational Management and Administration — Meaning, Principles, Functions and importance, Institutional
building, POSDCORB, CPM, PERT, Management as a system, SWOT analysis, Taylorism, Administration
as a process, Administration as a bureaucracy, Human relations approach to Administration, Organisational
compliance, Organinsational development, Organisational climate.

b) Leadership in Educational Administration: Meaning and Nature, Approaches to leadership: Trait, Transformational,
Transactional, Value based, Cultural, Psychodynamic and Charismatic, Models of Leadership (Blake and
Mouton’s Managerial Grid, Fiedler's Contingency Model, Tri-dimensional Model, Hersey and Blanchard’s Model,
Leader-Member Exchange Theory).

c) Concept of Quality and Quality in Education: Indian and International perspective, Evolution of Quality:
Inspection, Quality Control, Quality Assurance, Total Quality Management (TQM), Six sigma, Quality Gurus:
Walter Shewart, Edward Deming, C.K Prahalad.

d) Change Management: Meaning, Need for Planned change, Three-Step-Model of Change (Unfreezing, Moving,
Refreezing), The Japanese Models of Change: Just-in-Time, Poka yoke, Cost of Quality: Appraisal Costs,
Failure costs and Preventable costs, Cost Benefit Analysis, Cost Effective Analysis, Indian and International
Quality Assurance Agencies: Objectives, Functions, Roles and Initiatives (National Assessment Accreditation
Council [NAAC], Performance Indicators, Quality Council of India [QCI], International Network for Quality
Assurance Agencies in Higher Education [INQAAHE].

Unit 10:

Inclusive Education

a) Inclusive Education: Concept, Principles, Scope and Target Groups (Diverse learners; Including Marginalized
group and Learners with Disabilities), Evolution of the Philosophy of Inclusive Education: Special, Integrated,
Inclusive Education, Legal Provisions: Policies and Legislations (National Policy of Education (1986), Programme
of Action (1992), Persons with Disabilities Act (1995), National Policy of Disabilities (2006), National Curriculum
Framework (2005), Concession and Facilities to Diverse Learners (Academic and Financial), Rehabilitation
Council of India Act (1992), Inclusive Education under Sarva Shiksha Abhiyan (SSA), Features of UNCRPD
(United Nations Convention on the Rights of Persons with Disabilities) and its Implication.

b) Concept of Impairment, Disability and Handicap, Classification of Disabilities based on ICF Model, Readiness
of School and Models of Inclusion, Prevalence, Types, Characteristics and Educational Needs of Diverse
learners’ Intellectual, Physical and Multiple Disabilities, Causes and prevention of disabilities, Identification of
Diverse Learners for Inclusion, Educational Evaluation Methods, Techniques and Tools.

c) Planning and Management of Inclusive Classrooms: Infrastructure, Human Resource and Instructional
Practices, Curriculum and Curricular Adaptations for Diverse Learners, Assistive and Adaptive Technology
for Diverse learners: Product (Aids and Appliances) and Process (Individualized Education Plan, Remedial
Teaching), Parent- Professional Partnership: Role of Parents, Peers, Professionals, Teachers, School.

d) Barriers and Facilitators in Inclusive Education: Attitude, Social and Educational, Current Status and Ethical
Issues of inclusive education in India, Research Trends of Inclusive Education in India.
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Code No. 13
SUBJECT: ELECTRONICS / ELECTRONICS & COMMUNICATION
SYLLABUS

UNIT-1. Electronic Devices

Introduction to Semiconductors, energy bands in solids, concept of effective mass, density of states, Fermi
levels. PN Junction, Diode equation and diode equivalent circuit, Breakdown in diodes, Zener diode, Tunnel diode,
Metal semiconductor junction — Ohmic and Schottky contacts, Characteristics and equivalent circuits of JFET,
MOSFET. Low dimensional semiconductor devices— quantum wells, quantum wires, quantum dots. High Electron
Mobility Transistor (HEMT), Solar cells, |-V characteristics, fill factor and efficiency, LED, LCD and flexible display
devices. Photodetectors and Optical fiber devices.

UNIT-2. IC Fabrication Technology

IC fabrication — crystal growth, epitaxy, oxidation, lithography, doping, etching, isolation methods, metallization,
bonding, Thin film deposition and characterization Techniques: XRD, SEM, TEM, EDX, Thin film active and passive
devices, MOS technology and VLSI, scaling of MOS devices, NMOS and CMOS structures and fabrication,
Characteristics of MOS transistors and threshold voltage, NMOS and CMOS inverters, Charge-Coupled Devices
(CCD) - structure, charge storage and transfer, Basics of VLSI design, stick diagrams, Layout design rules.

UNIT-3. Network Theorems and AC Circuits

Superposition, Thevenin, Norton and Maximum Power Transfer Theorems, Network elements,
Network graphs, Nodal and Mesh analysis. Laplace Transform, Fourier Transform and Z-transform.
Time and frequency domain response, Passive filters,Two-port Network Parameters: Z,Y, ABCD and
h-parameters, Transfer functions, Signal representation, State variable method of circuit analysis, AC circuit analysis,
Transient analysis, Zero and Poles, Bode Plots. Continuous time signals, Fourier Series and Fourier transform
representations, Sampling theorem and applications, Discrete time signal, Discrete Fourier transform (DFT), Fast
Fourier transform (FFT), Basic concepts of digital signal processing, digital filters— IIR, FIR.

UNIT- 4. Amplifiers , Oscillators and wave shaping Circuits

Rectifiers, Voltage regulated ICs and regulated power supply, Biasing of Bipolar junction transistors and FETSs,
operating point and stability, Amplifiers, Classifiction of amplifiers, Concept feed back, Hartley, Colpitt's and Phase
Shift oscillators, Operational amplifiers (OPAMP)—characteristics, computational applications, comparators, Schmitt
trigger, Instrumentation amplifiers, wave shaping circuits, Phase locked loops, Active filters, Multivibrators, Voltage
to frequency convertors (V/F), frequency to voltage convertors(F/V).

UNIT-5. Logic Families

Logic Families, Logic Gates, Boolean algebra and minimization techniques, Combinational circuits, Programmable
Logic Devices (PLD), CPLD, flip-flops, memories, Sequential Circuits: Counters — Ring, Ripple, Synchronous,
Asynchronous, Shift registers, multiplexers and de-multiplexers, A/D and D/A converters, Analysis and Design
of fundamental mode state machines: State variables and State diagram. Sequential PLD, FPGA, Analysis and
Design of digital circuits using HDL.

UNIT-6. Microprocessor, Microcontroller and Interfacing

Introduction of Microprocessor 8085 and 8086: Architecture, Addressing modes, instruction

set, interrupts, Programming, Memory and |/O interfacing. Introduction of Microcontrollers — 8051
for embedded systems, Architecture and register set of Microcontroller 8051, Addressing modes,
Instruction set of 8051 — Data transfer instructions, Arithmetic and Logic instructions, bit-level and

byte-level control transfer instructions, 8051 assembly programming — stack operations, subroutines, interrupts, 8051
programming as timer/counter, 8051 serial communication, 8051 interfacing RS232, LED/LCD display, Keyboard,
Stepper motor.

UNIT-7. Antenna Design and Wave Propagation

Electrostatics—vector calculus, Gauss’s Law, Laplace and Poisson’s equations, Magnetostatics — Biot Savert’s
law, Ampere’s law and electromagnetic induction, Maxwell's equations and wave equations, Plane wave propagation
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in free-space, dielectrics and conductors, Poynting theorem, reflection and refraction, polarization, interference,
coherence and diffraction, transmission lines and waveguides — line equations, impedance, reflections and
voltage standing wave ratio, rectangular waveguides. Antennas-retarded potential and Hertzian dipole, half wave
antenna, antenna patterns, radiation intensity, gain, effective area and Frii’s free space receiver power equation.
Microwave Sources and Devices-Reflex Klystron, Magnetron, TWT, Gunn diode, IMPATT diode, Crystal Detector and
PIN diode. Radar — block diagram of radar, frequencies and power used, Radar range equation.

UNIT-8. Analog and Digital communication

Analog modulation and demodulation-AM, FM and PM, Principle of super heterodyne receiver, Random signals,
noise, noise temperature and noise figure, Basic concepts of information theory, Error detection and correction,
Digital modulation and demodulation — PCM, ASK, FSK, PSK, BPSK, QPSK and QAM, Time and Frequency-
Division Multiplexing, Multiple Access techniques, Data Communications—Modems, Codes, Principles of Mobile
and Satellite Communication, Optical communication, Optical sources—LED, spontaneous and stimulated emission,
semiconductor Lasers, Detectors — PIN photodiodes, Avalanche photodiodes (APD), Optical fibers — attenuation
and dispersion characteristics, Bandwidth, Wavelength division multiplexing. Fundamentals of Internet of Things
(loT) for communication.

UNIT-9. Power Electronics

Power devices — characteristics of SCR, DIAC, TRIAC, power transistors, Protection of thyristors against over
voltage and over current. SCR triggering—dv/dt and di/dt, triggering with single pulse and train of pulses, A.C. and
D.C. motors—construction and speed control. Switched Mode Power Supply (SMPS). Uninterrupted Power Supply
(UPS).Open and closed-loop control systems, Block diagram reduction techniques, transfer function and signal flow
diagram, Stability criterion: Routh-Hurwitz and Nyquist plot, On-off controller, Proportional(P),Proportional-Integral(P1),
Proportional-Derivative (PD), PID controllers.

UNIT- 10. Electronic Instrumentation

Transducers—Resistance, Inductance, Capacitance, Piezoelectric, Thermoelectric, Hall effect, Photoelectric,
Measurement of displacement, velocity, acceleration, force, torque, strain, temperature, pressure, flow, humidity,
thickness, pH. Measuring Equipment — Measurement of R, L and C, Bridge and Potentiometers, voltage, current,
power, energy, frequency/time, phase, Digital Multimeters, CRO, Digital Storage Oscilloscope, Spectrum Analyzer,
Biomedical Instruments — ECG, EEG, Blood Pressure Measurements, MEMS / NEMS and its applications—Sensors for
loT applications.
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Code No: 14
SUBJECT: ENGLISH
SYLLABUS
Unit

1: British Literature prose and poetry.

Unit

2: British Literature drama, fiction and short story.
Unit — 3: American literature, New Literatures — Canadian, Australian.
Unit — 4: New Zealand, African, Caribbean.

Unit — 5: Literary forms, Literary movements, Literary terms and concepts, Language and Linguistics —
The English language—-basic concepts and theory, phonology, morphology, semantics, syntax,

pragmatics.
Unit — 6: English language teaching—Approaches and methods, Technology in teaching English language.
Unit — 7: Cultural Studies, Literary Criticism.
Unit — 8: Indian writing in English, Cultural studies.
Unit — 9: Literary Theory post World War II.

Unit — 10: Research Methods and Materials in English.
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Code No: 15
SUBJECT: ENVIRONMENTAL SCIENCE
SYLLABUS
Unit-1:
Fundamentals of Environmental Sciences

Definition, Principles and Scope of Environmental Science. Environmental education and awareness. Environmental
ethics.

Structure and composition of atmosphere, hydrosphere, lithosphere and biosphere.

Laws of thermodynamics, heat transfer processes, mass and energy transfer across various interfaces, material
balance.

Meteorological parameters—pressure, temperature, precipitation, humidity, mixing ratio, saturation mixing ratio,
radiation and wind velocity, adiabatic lapse rate, environmental lapse rate. Wind roses.

Interaction between Man and Environment. Environmental susceptibility, utilization of resources, man-made
imbalance in the environment. Biogeographic provinces of the world and agro-climatic zones of India. Concept of
sustainable development.

Natural resources and their assessment. Remote Sensing and GIS: Principles of remote sensing and GIS. Digital image
processing and ground truthing. Application of remote sensing and GIS in land cover/land use planning and management
(urban sprawling, vegetation study, forestry, natural resource), waste management and climate change.

UNIT 2
Environmental Chemistry

Fundamentals of Environmental Chemistry: Classification of elements, Stoichiometry, Gibbs’ energy, chemical
potential, chemical kinetics, chemical equilibria, solubility of gases in water, the carbonate system, unsaturated and
saturated hydrocarbons, radioisotopes. Composition of air. Particles, ions and radicals in the atmosphere. Chemical
speciation. Chemical processes in the formation of inorganic and organic particulate matters, thermochemical and
photochemical reactions in the atmosphere, Oxygen and Ozone chemistry. Photochemical smog. Hydrological cycle.

Biogeochemical cycles—nitrogen, carbon, phosphorus and sulphur.

Toxic chemicals: Pesticides and their classification and effects. Biochemical aspects of heavy metals
(Hg, Cd, Pb, Cr) and metalloids (As, Se). CO, O,, PAN, VOC and POP. Carcinogens in the air.

Principles of analytical methods: Titrimetry, Gravimetry, Bomb Calorimetry, Chromatography (Paper Chromatography,
TLC, GC and HPLC), Flame photometry, Spectrophotometry (UV-VIS, AAS, ICP-AES, ICP-MS), Electrophoresis,
XRF, XRD, NMR, FTIR, GC-MS, Microscopy SEM, TEM.

Unit 3
Environmental Biology
Ecology as an inter- disciplinary science. Origin of life and speciation. Human Ecology and Settlement.

Ecosystem Structure and functions: Structures—Biotic and Abiotic components. Functions — Energy flow
in ecosystems, energy flow models, food chains and food webs. Ecological pyramids. Ecological succession.
Biodiversity—Species diversity, genetic diversity and ecosystem diversity Concept of ecotone, edge effects, ecological
habitats and niche. Ecosystem stability and factors affecting stability. Ecosystem services.

Basis of Ecosystem classification. Types of Ecosystem: Desert (hot and cold), forest (tropical, deciduous and
conifers), Grasslands wetlands, Aquatic marine and freshwater estuarine (mangrove).

Biomes: Concept, classification and distribution. Characteristics of different biomes: Tundra, Taiga, Grassland,
Deciduous forest biome, Highland Icy Alpine Biome, Chapparal, Savanna, Tropical Rain forest.

Population ecology: Characteristics of population, concept of carrying capacity, population growth and regulations.
Population fluctuations, dispersion and meta population. Concept of r' and ‘k’ species. Keystone species.
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Community ecology: Definition, community concept, types and interaction—predation, herbivory, parasitism and
allelopathy. Biological invasions.

Biodiversity and its conservation: Definition, types, importance of biodiversity and threats to biodiversity. Concept
and basis of identification of ‘Hotspots’; hotspots in India. Measures of biodiversity. Strategies for biodiversity
conservation: in situ, ex situ and in vitro conservation. National parks, Sanctuaries, Protected areas and Sacred
groves in India. Concepts of gene pool, biopiracy and bio-prospecting. Concept of restoration ecology. Extinct,
Rare, Endangered and Threatened flora and fauna of India.

UNIT 4

Environmental Geosciences

Origin of earth. Primary geochemical differentiation and formation of core, mantle, crust, atmosphere and
hydrosphere. Concept of minerals and rocks. Formation of igneous and metamorphic rocks. Controls on formation
of landforms—tectonic including plate tectonic and climatic. Concept of steady state and equilibrium, Energy budget
of the earth. Earth’s thermal environment and seasons. Coriolis force, pressure gradient force, frictional force,
geo-strophic wind field, gradient wind. Climates of India, western disturbances, Indian monsoon, droughts, El Nino,
La Nina. Concept of residence time and rates of natural cycles. Geophysical fields.

Weathering including weathering reactions, erosion, transportation and deposition of sediments. Soil forming
minerals and process of soil formation, identification and characterization of clay minerals, Soil physical and chemical
properties, soil types and climate control on soil formation, Cation exchange capacity and mineralogical controls.

Geochemical classification of elements, abundance of elements in bulk earth, crust, hydrosphere and biosphere.
Partitioning of elements during surficial geologic processes, Geochemical recycling of elements. Paleoclimate.

Distribution of water in earth, hydrology and hydrogeology, major basins and groundwater provinces of India,
Darcy’s law and its validity, groundwater fluctuations, hydraulic conductivity, groundwater tracers, land subsidence,
effects of excessive use of groundwater, groundwater quality. Pollution of groundwater resources, Ghyben-Herzberg
relation between fresh-saline water.

Natural resource exploration and exploitation and related environmental concerns. Historical perspective and
conservation of non-renewable resources.

Disaster management: Natural Hazards: Catastrophic geological hazards—floods, landslides, earthquakes,
volcanism, avalanche, tsunami and cloud bursts. Prediction of hazards and mitigation of their impacts.

Unit 5
Energy and Environment

Sun as source of energy; solar radiation and its spectral characteristics. Fossil fuels: classification, composition,
physic—chemical characteristics and energy content of coal, petroleum and natural gas. Shale oil, Coal bed Methane,
Gas hydrates. Gross-calorific value and net-calorific value.

Principles of generation of hydro-power, tidal energy, ocean thermal energy conversion, wind power, geothermal
energy, solar energy (solar collectors, photo-voltaic modules, solar ponds).

Nuclear energy-fission and fusion, Nuclear fuels, Nuclear reactor — principles and types.
Bioenergy: methods to produce energy from biomass.

Environmental implications of energy use; energy use pattern in India and the world, emissions of CO, in
developed and developing countries including India, radiative forcing and global warming. Impacts of large scale
exploitation of solar, wind, hydro and nuclear energy sources.

Environmental Pollution and Control
Air Pollution:

Sources and types of Pollutants- Natural and anthropogenic sources, primary and secondary pollutants. Criteria
air pollutants. Sampling and monitoring of air pollutants (gaseous and particulates); period, frequency and duration
of sampling. Principles and instruments for measurements of (i) ambient air pollutants concentration and (ii) stack
emissions. Indian National Ambient Air Quality Standards. Impact of air pollutants on human health, plants and
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materials. Acid rain. Dispersion of air pollutants. Mixing height/depth, lapse rates, Gaussian plume model, line
source model and area source model. Control devices for particulate matter: Principle and working of: settling
chamber, centrifugal collectors, wet collectors, fabric filters and electrostatic precipitator. Control of gaseous pollutants
through adsorption, absorption, condensation and combustion including catalytic combustion. Indoor air pollution,
Vehicular emissions and Urban air quality.

Noise Pollution:

Sources, weighting networks, measurement of noise indices (Leq, Lo Lo Lsy» Low TNI). Noise dose and
Noise Pollution standards. Noise control and abatement measures: Active and Passive methods. Vibrations and
their measurements. Impact of noise and vibrations on human health.

UNIT 6

Water Pollution:

Sources of water-Types and sources of water pollution. Impact on humans, plants and animals. Measurement
of water quality parameters: sampling and analysis for pH, EC, turbidity, TDS, hardness, chlorides, salinity,
DO, BOD, COD, nitrates, phosphates, sulphates, heavy metals and organic contaminants. Microbiological analysis —
MPN. Indian standards for drinking water (1S:10500, 2012). Drinking water treatment: Coagulation and flocculation,
Sedimentation and Filtration, Disinfection and Softening. Wastewater Treatment: Primary, Secondary and tertiary.
Advanced treatment methods. Common effluent treatment plant.

Soil Pollution:

Physico- chemical and biological properties of soil (texture, structure, inorganic and organic components).
Analysis of soil quality. Soil Pollution control. Industrial effluents and their interactions with soil components.
Soil micro — organisms and their functions — degradation of pesticides and synthetic fertilizers.

Thermal, Marine Pollution and Radioactive:

Sources of Thermal Pollution, Heat Islands, causes and consequences. Sources and impact of Marine Pollution.
Methods of Abatement of Marine Pollution. Coastal management. Radioactive pollution — sources, biological effects
of ionizing radiations, radiation exposure and radiation standards, radiation protection.

Concept of Industrial Ecology:

Toxicology and Microbiology: Absorption, distribution and excretion of toxic agents, acute and chronictoxicity,
concept of bioassay, threshold limit value, margin of safety, therapeutic index, biotransformation. Major water borne
diseases and air borne microbes.

Environmental Biotechnology: Bioremediation—definition, types and role of plants and microbes for in situ and
ex situ remediation. Bioindicators, Biofertilizers, Biofuels and Biosensors.

UNIT 7
Solid and Hazardous Waste Management

Solid Waste- types and sources. Solid waste characteristics, generation rates, solid waste components,
proximate and ultimate analyses of solid wastes. Three R’s

Solid waste collection and transportation: container systems—hauled and stationary, layout of collection routes,
transfer stations and transportation.

Solid waste processing and recovery — Recycling, recovery of materials for recycling and direct manufacture
of solid waste products. Electrical energy generation from solid waste (Fuel pellets, Refuse derived fuels),
composting and vermicomposting, biomethanation of solid waste. Disposal of solid wastes — sanitary land filling
and its management, incineration of solid waste.

Hazardous waste — Types, characteristics and health impacts. Hazardous waste management: Treatment
Methods — neutralization, oxidation reduction, precipitation, solidification, stabilization, incineration and final disposal.
e-waste: classification, methods of handling and disposal.

Flyash: sources, composition and utilisation.

Plastic waste: sources, consequences and management.
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UNIT 8
Environmental Assessment, Management and Legislation

Aims and objectives of Environmental Impact Assessment (EIA). Environmental Impact Statement (EIS) and
Environmental Management Plan (EMP). EIA Guidelines. Impact Assessment Methodologies. Procedure for reviewing EIA
of developmental projects. Life-cycle analysis, cost- benefit analysis. Guidelines for Environmental Audit. Environmental
Planning as a part of EIA and Environmental Audit. Environmental Management System Standards (ISO14000 series).
EIA Notification, 2006 and amendments from time to time. Eco-labeling schemes.

Risk Assessment—Hazard identification, Hazard accounting, Scenarios of exposure, Risk characterization and
Risk management.

Overview of Environmental Laws in India: Constitutional provisions in India (Article 48A and 51A).
Wildlife Protection Act, 1972 amendments 1991, Forest Conservation Act, 1980, Indian Forest Act, Revised
1982, Biological Diversity Act, 2002, Water (Prevention and Control of Pollution) Act, 1974 amended 1988
and Rules 1975, Air (Prevention and Control of Pollution) Act, 1981 amended 1987 and Rules 1982,
Environmental (Protection) Act, 1986 and Rules 1986, Motor Vehicle Act, 1988, The Hazardous and Other
Waste (Management and Transboundary Movement) Rules, 2016, The Plastic Waste Management Rules, 2016,
The Bio-Medical Waste Management Rules, 2016, The Solid Waste Management Rules, 2016, Thee-waste
(Management) Rules 2016, The Construction and Demolition Waste Management Rules, 2016, The Manufacture,
Storage and Import of Hazardous Chemical (Amendment) Rules, 2000, The Batteries (Management and Handling)
Rules, 2010 with Amendments, The Public Liability Insurance Act, 1991 and Rules 1991, Noise Pollution (Regulation
and Control) Rules, 2000, Coastal Regulation Zones (CRZ) 1991 amended from time to time.

National Forest Policy, 1988, National Water Policy, 2002, National Environmental Policy, 2006.

Environmental Conventions and Agreements: Stockholm Conference on Human Environment 1972, Montreal
Protocol, 1987, Conference of Parties (COPs), Basel Convention (1989, 1992), Ramsar Convention on Wetlands
(1971), Earth Summit at Rio de Janeiro, 1992, Agenda-21, Global Environmental Facility (GEF), Convention on
Biodiversity (1992), UNFCCC, Kyoto Protocol, 1997, Clean Development Mechanism (CDM), Earth Summit at
Johannesburg, 2002, RIO+20, UN Summit on Millennium Development Goals, 2000, Copenhagen Summit, 2009.
IPCC, UNEP, IGBP.

Unit 9
Statistical Approaches and Modelling in Environmental Sciences

Attributes and Variables: Types of variables, scales of measurement, measurement of Central
tendency and Dispersion, Standard error, Moments —measure of Skewness and Kurtosis, Basic cc%ncept
of probability theory, Sampling theory, Distributions—Normal, log—normal, Binomial, Poisson, t, X and
F- distribution. Correlation, Regression, tests of hypothesis (t-test, X?-test ANOVA: one-way and two-way); significance
And confidence limits.

Approaches to development of environmental models; linear, simple and multiple regression models, validation
and forecasting. Models of population growth and interactions: Lotka-Voltera model, Leslie’s matrix model.

Contemporary Environmental Issues

Global Environmental Issues — Biodiversity loss, Global warming, acid rain, greenhouse effect, Climate change,
Ozone layer depletion. Sea level rise. International efforts for environmental protection.

National Action Plan on Climate Change (Eight National missions—National Solar Mission, National Mission
for Enhanced Energy Efficiency, National Mission on Sustainable Habitat, National Water Mission, National Mission
for Sustaining the Himalayan Ecosystem, National Mission for a ‘Green India’, National Mission for Sustainable
Agriculture, National Mission on Strategic Knowledge for Climate Change).

Current Environmental Issues in India: Environmental issues related to water resource projects—Narmada
dam, Tehri dam, Almatti dam, Cauvery and Mahanadi, Hydro-power projects in Jammu & Kashmir, Himachal and
North-Eastern States.
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UNIT 10

Sustainable development, human population explosion, food shortage and distribution pattern and food security,
urbanization and related problems, consumerism and waste generation, role of individuals in environmental issues
and pollution.

Water conservation -development of watersheds, Rain water harvesting and ground water recharge.
National river conservation plan — Namami Gange and Yamuna Action Plan.

Eutrophication and restoration of lakes. Conservation of wetlands, Ramsar sites in India.

Soil erosion, reclamation of degraded land, desertification and its control.

Climate change—adaptability, energy security, food security and sustainability.

Forest Conservation — Chipko movement, Appiko movement, Silent Valley movement and Gandhamardhan
movement. People Biodiversity register.

Wild life conservation projects: Project tiger, Project Elephant, Crocodile Conservation, GOI-UNDP Sea Turtle
project, Indo-Rhino vision.

Carbon sequestration and carbon credits.
Waste Management — Swachha Bharat Abhiyan.
Sustainable Habitat: Green Building, GRIHA Rating Norms. Vehicular emission norms in India.

Epidemiological Issues: Fluorosis, Arsenocosis, Goitre, Environmental Disasters: Minnamata Disaster, Love
Canal Disaster, Bhopal Gas Disaster, 1984, Chernobyl Disaster, 1986, Fukusima Daiichi nuclear disaster, 2011.
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Code No: 16
SUBJECT: GEOGRAPHY

SYLLABUS
UNIT-1:
Geomorphology

Continental Drift, Plate Tectonics, Endogenetic and Exogenetic forces. Denudation and Weathering, Geomorphic
Cycle (Davis and Penck), Theories and Process of Slope Development, Earth Movements (seismicity, folding,
faulting and vulcanicity), Landform Occurrence and Causes of Geomorphic Hazards (earthquakes, volcanoes,
landslides and avalanches).

UNIT-2 :
Climatology

Composition and Structure of Atmosphere; Insolation, Heat Budget of Earth, Temperature, Pressure and
Winds, Atmospheric Circulation (air-masses, fronts and upper air circulation, cyclones and anticyclones (tropical
and temperate), Climatic Classification of Koppen & Thornthwaite, ENSO Events (El Nino, La Nina and Southern
Oscillations), Meteorological Hazards and Disasters (Cyclones, Thunderstorms, Tornadoes, Hailstorms, Heat and
Cold waves Drought and Cloudburst, Glacial Lake Outburst (GLOF), Climate Change: Evidences and Causes of
Climatic Change in the past, Human impact on Global Climate.

UNIT-3 :
Oceanography

Relief of Oceans, Composition: Temperature, Density and Salinity, Circulation: Warm and Cold Currents, Waves,
Tides, Sea Level Changes, Hazards: Tsunami and Cyclone

Geography of Environment Components: Ecosystem (Geographic Classification) and Human Ecology,
Functions: Trophic Levels, Energy Flows, Cycles (geo-chemical, carbon, nitrogen and oxygen), Food
Chain, Food Web and Ecological Pyramid, Human Interaction and Impacts, Environmental Ethics and
Deep Ecology, Environmental Hazards and Disasters (Global Warming, Urban Heat Island, Atmospheric
Pollution, Water Pollution, Land Degradation), National Programmes and Policies: Legal Framework,
Environmental Policy, International Treaties, International Programmes and Polices (Brundtland Commission,
Kyoto Protocol, Agenda 21, Sustainable Development Goals, Paris Agreement)

UNIT-4 :
Population and Settlement Geography
Population Geography

Sources of population data (census, sample surveys and vital statistics, data reliability and errors). World
Population Distribution (measures, patterns and determinants), World Population Growth (prehistoric to modern
period). Demographic Transition, Theories of Population Growth (Malthus, Sadler, and Ricardo). Fertility and Mortality
Analysis (indices, determinants and world patterns). Migration (types, causes and consequences and models),
Population Composition and Characteristics (age, sex, rural-urban, occupational structure and educational levels),
Population Policies in Developed and Developing Countries.

Settlement Geography

Rural Settlements (types, patterns and distribution), Contemporary Problems of Rural Settlements (rural-urban
migration; land use changes; land acquisition and transactions), Theories of Origin of Towns (Gordon Childe, Henri
Pirenne, Lewis Mumford), Characteristics and Processes of Urbanization in Developed and Developing Countries
(factors of urban growth, trends of urbanisation, size, structure and functions of urban areas). Urban Systems
(the law of the primate city and rank size rule) Central Place Theories (Christaller and Losch), Internal Structure
of the City, Models of Urban Land Use (Burgess, Harris and Ullman ,and Hoyt), Concepts of Megacities, Global
Cities and Edge Cities, Changing Urban Forms (peri-urban areas, rural-urban fringe, suburban , ring and satellite
towns), Social Segregation in the City, Urban Social Area Analysis, Manifestation of Poverty in the City (slums,
informal sector growth, crime and social exclusion).
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UNIT-5 :
Geography of Economic Activities and Regional Development

Economic Geography

Factors affecting spatial organisation of economic activities (primary, secondary, tertiary and quarternary), Natural
Resources (classification, distribution and associated problems), Natural Resources Management. World Energy
Crises in Developed and Developing Countries.

Agricultural Geography

Land capability classification and Land Use Planning, Cropping Pattern: Methods of delineating crop combination
regions (Weaver, Doi and Rafiullah), Crop diversification, Von Thunen’s Model of Land Use Planning. Measurement
and Determinants of Agricultural Productivity, Regional variations in Agricultural Productivity, Agricultural Systems
of the World.

Industrial Geography

Classification of Industries, Factors of Industrial Location; Theories of Industrial Location (A. Weber, E. M. Hoover,
August Losch, A. Pred and D. M. Smith). World Industrial Regions, Impact of Globalisation on manufacturing sector
in Less Developed Countries, Tourism Industry, World distribution and growth of Information And Communication
Technology (ICT) and Knowledge Production (Education and R & D) Industries.

UNIT-6 :
Geography of Transport and Trade

Theories and Models of spatial interaction (Edward Ullman and M. E. Hurst) Measures and Indices of connectivity
and accessibility; Spatial Flow Models: Gravity Model and its variants, World Trade Organisation, Globalisation and
Liberalisation and World Trade Patterns. Problems and Prospects of Inter and IntraRegional Cooperation and Trade.

Regional Development

Typology of Regions, Formal and Fictional Regions, World Regional Disparities, Theories of Regional Development
(Albert O. Hirschman, Gunnar Myrdal, John Friedman) Dependency theory of Underdevelopment, Global Economic
Blocks, Regional Development and Social Movements in India

Unit—7 :
Cultural, Social and Political Geography Cultural and Social Geography

Concept of Culture, Cultural Complexes, Areas and Region, Cultural Heritage, Cultural Ecology. Cultural
Convergence, Social Structure and Processes, Social Well-being and Quality of Life, Social Exclusion, Spatial
distribution of social groups in India (Tribe, Caste, Religion and Language), Environment and Human Health,
Diseases Ecology, Nutritional Status (etiological conditions, classification and spatial and seasonal distributional
patterns with special reference to India) Health Care Planning and Policies in India, Medical Tourism in India.

Political Geography

Boundaries and Frontiers (with special reference to India), Heartland and Rimland Theories. Trends and
Developments in Political Geography, Geography of Federalism, Electoral Reforms in India, Determinants of Electoral
Behaviour, Geopolitics of Climate Change, Geopolitics of World Resources, Geo-politics of India Ocean, Regional
Organisations of Cooperation (SAARC, ASEAN, OPEC, EU). Neopolitics of World Natural Resources.

UNIT- 8 :
Geographic Thought

Contributions of Greek, Roman, Arab, Chinese and Indian Scholars, Contributions of
Geographers (Bernhardus Varenius, Immanuel Kant, Alexander von Humboldt, Carl Ritter, Scheafer &
Hartshorne), Impact of Darwinian Theory on Geographical Thought. Contemporary trends in Indian
Geography: Cartography, Thematic and Methodological contributions. Major Geographic Traditions
(Earth Science, man-environment relationship, area studies and spatial analysis), Dualisms in Geographic Studies
(physical vs. human, regional vs. systematic, qualitative vs. quantitative, ideographic vs. nomothetic), Paradigm Shift,
Perspectives in Geography (Positivism, Behaviouralism, Humanism, Structuralism, Feminism and Postmodernism).
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UNIT-9:

Geographical Techniques

Sources of Geographic Information and Data (spatial and non-spatial), Types of Maps, Techniques of
Map Making (Choropleth, lIsarithmic, Dasymetric, Chorochromatic, Flow Maps) Data Representation on Maps
(Pie diagrams, Bar diagrams and Line Graph, GIS Database (raster and vector data formats and attribute data
formats). Functions of GIS (conversion, editing and analysis), Digital Elevation Model (DEM), Georeferencing (coordinate
system and map projections and Datum), GIS Applications ( thematic cartography, spatial decision support system),
Basics of Remote Sensing (Electromagnetic Spectrum, Sensors and Platforms, Resolution and Types, Elements
of Air Photo and Satellite Image Interpretation and Photogrammetry), Types of Aerial Photographs, Digital Image
Processing: Developments in Remote Sensing Technology and Big Data Sharing and its applications in Natural
Resources Management in India, GPS Components (space, ground control and receiver segments) and Applications,
Applications of Measures of Central Tendency, Dispersion and Inequalities, Sampling, Sampling Procedure and
Hypothesis Testing (chi square test, t test, ANOVA), Time Series Analysis, Correlation and Regression Analysis,
Measurement of Indices, Making Indicators Scale Free, Computation of Composite Index, Principal Component
Analysis and Cluster Analysis, Morphometric Analysis: Ordering of Streams, Bifurcation Ratio, Drainage Density
and Drainage Frequency, Basin Circularity Ratio and Form Factor, Profiles, Slope Analysis, Clinographic Curve,
Hypsographic Curve and Altimetric Frequency Graph.

UNIT-10:
Geography of India

Major Physiographic Regions and their Characteristics; Drainage System (Himalayan and Peninsular), Climate:
Seasonal Weather Characteristics, Climatic Divisions, Indian Monsoon (mechanism and characteristics), Jet Streams
and Himalayan Cryosphere, Types and Distribution of Natural Resources: Soil, Vegetation, Water, Mineral and
Marine Resources. Population Characteristics (spatial patterns of distribution), Growth and Composition (rural-urban,
age, sex, occupational, educational, ethnic and religious), Determinants of Population, Population Policies in India,
Agriculture (Production, Productivity and Yield of Major Food Crops), Major Crop Regions, Regional Variations
in Agricultural Development, Environmental, Technological and Institutional Factors affecting Indian Agriculture;
Agro-Climatic Zones, Green Revolution, Food Security and Right to Food. Industrial Development since
Independence, Industrial Regions and their characteristics, Industrial Policies in India. Development and Patterns of
Transport Networks (railways, roadways, waterways, airways and pipelines), Internal and External Trade
(trend, composition and directions), Regional Development Planning in India, Globalisation and its impact on Indian
Economy, Natural Disasters in India (Earthquake, Drought, Flood, Cyclone, Tsunami, Himalayan Highland Hazards
and Disasters.)
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Code No:17
SUBJECT : GEOLOGY

SYLLABUS
UNIT : 1
THE EARTH AND THE SOLAR SYSTEM:

Milky Way and the solar system. Modern theories on the origin of the Earth and other planetary bodies.
Earth’s orbital parameters, Kepler's laws of planetary motion, Geological Time Scale; Space and time scales of
processes in the solid Earth, atmosphere and oceans. Radioactive isotopes and their applications. Meteorites
Chemical composition and the Primary differentiation of the earth. Basic principles of stratigraphy. Theories about
the origin of life and the nature of fossil record. Earth’'s gravity and magnetic fields and its thermal structure:
Concept of Geoid and, spheroid. Isostasy.

EARTH MATERIALS, SURFACE FEATURES AND PROCESSES:

Gross composition and physical properties of important minerals and rocks; properties and processes responsible
for mineral concentrations; nature and distribution of rocks and minerals in different units of the earth and different
parts of India. Physiography of the Earth: weathering, erosion, transportation and deposition of Earth’s material;
formation of soil, sediments and sedimentary rocks; energy balance of the Earth’s surface processes; physiographic
features and river basins in India.

Unit : 2
INTERIOR OF THE EARTH, DEFORMATION AND TECTONICS:

Basic concepts of seismology and internal structure of the Earth. Physico-chemical and seismic properties of
Earth’s interior. Concepts of stress and strain. Behaviour of rocks under stress; Folds, joints and faults. Earthquakes
— their causes and measurement. Interplate and intraplate seismicity. Paleomagnetism, sea floor spreading and
plate tectonics.

OCEANS AND ATMOSPHERE:

Hypsography of the continents and ocean floor — continental shelf, slope, rise and abyssal plains. Physical
and chemical properties of sea water and their spatial variations. Residence times of elements in sea water.
Ocean currents, waves and tides, important current systems, thermohaline circulation and the oceanic conveyor
belt. Major water masses of the world’s oceans. Biological productivity in the oceans. Motion of fluids, waves in
atmospheric and oceanic systems. Atmospheric turbulence and boundary layer. Structure and chemical composition
of the atmosphere, lapse rate and stability, scale height, geopotential, greenhouse gases and global warming. Cloud
formation and precipitation processes, air- sea interactions on different space and time scales. Insolation and heat
budget, radiation balance, general circulation of the atmosphere and ocean. Climatic and sea level changes on
different time scales. Coupled ocean-atmosphere system, El Nino Southern Oscillation (ENSO). General weather
systems of India: Monsoon system, cyclone and jet stream, Western disturbances and severe local convective
systems, distribution of precipitation over India.

Marine and atmospheric pollution, ozone depletion.

ENVIRONMENTAL EARTH SCIENCES:

Properties of water; hydrological cycle; water resources and management. Energy resources, uses, degradation,
alternatives and management; Ecology and bio diversity. Impact of use of energy and land on the environment.
Exploitation and conservation of mineral and other natural resources. Natural hazards. Elements of Remote Sensing.

UNIT: 3
GEOLOGY
MINERALOGY AND IGNENOUS AND METAMORPHIC PETROLOGY:

Concept of point group, space group, reciprocal lattice, diffraction and imaging. Concepts of crystal field
theory and mineralogical spectroscopy. Lattice defects (point, line and planar).Electrical, magnetic and optical
properties of minerals. Bonding and crystal structures of common oxides, sulphides, and silicates. Transformation of
minerals — polymorphism, polytypism, and polysomatism. Solid solution and exsolution.
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Steady-state geotherms. Genesis, properties, emplacement and crystallization of magmas. Phase equilibrium
studies of simple systems, effect of volatiles on melt equilibria. Magma -mixing,—mingling and—-immiscibility.

Metamorphic structures and textures; isograds and facies. Mineral reactions with condensed phases, solid
solutions, mixed volatile equilibria and thermo-barometry. Metamorphism of pelites, mafic-ultra mafic rocks and
siliceous dolomites. Material transport during metamorphism. P-T path in regional metamorphic terrains, plate
tectonics and metamorphism.

Petrogenetic aspects of important rock suites of India, such as the Deccan Traps, layered intrusive complexes,
anorthosites, carbonatites, charnockites, alkaline rocks, Kimberlites, ophiolites and granitoids.

STRUCTURAL GEOLOGY AND GEOTECTONICS:

Theory of stress and strain. Behaviour of rocks under stress. Mohr circle. Various states of stress and their
representation by Mohr circles. Different types of failure and sliding criteria. Geometry and mechanics of fracturing
and conditions for reactivation of pre-existing discontinuities. Common types of finite strain ellipsoids. L-, L-S-,
and S-tectonic fabrics. Techniques of strain analysis. Particle paths and flow patterns. Progressive strain history.
Introduction to deformation mechanisms. Role of fluids in deformation processes. Geometry and analyses of
brittle-ductile and ductile shear zones. Sheath folds. Geometry and mechanics of development of folds, boudins,
foliations and lineations. Interference patterns of superposed fold. Fault-related folding. Gravity induced structures.
Tectonic features of extensional-, compressional-, and strike-slip-terrains and relevance to plate boundaries. mantle
plumes. Himalayan Orogeny; concept of super continent, their assembly and breakup.

Unit: 4
PALEONTOLOGY AND ITS APPLICATIONS:

Theories on origin of life. Organic evolution—Punctuated Equilibrium and Phyletic Gradualism models. Mass
extinctions and their causes. Application of fossils in age determination and correlation. Paleoecology, Life habitats
and various ecosystems, Paleobiogeography. Modes of preservation of fossils and taphonomic considerations.
Types of micro fossils. Environmental significance of fossils and trace fossils. Use of micro fossils in interpretation
of sea floor tectonism. Application of micropaleontology in hydrocarbon exploration. Oxygen and Carbon isotope
studies of microfossils and their use in paleoceanographic and paleoclimatic interpretation. Important invertebrate
fossils, vertebrate fossils, plant fossils and microfossils in Indian stratigraphy.

SEDIMENTOLOGY AND STRATIGRAPHY:

Classification of sediments and sedimentary rocks; elastic, volcanoclastic and chemical. Classification of elastic
rocks. Flow regimes and processes of sediment transport. Sedimentary textures and structures. Sedimentary facies
and environments, reconstruction of paleoenvironments. Formation and evolution of sedimentary basins. Diagenesis
of siliciclastic and carbonate rocks.

Recent developments in stratigraphic classification. Code of stratigraphic nomenclature—Stratotypes, Global Boundary
Stratotype Sections and Points (GSSP). Lithostratigraphic, chronostratigraphic and biostratigraphic subdivisions.
Methods of startigraphic correlation including Shaw’s Graphic correlation. Concept of sequence stratigraphy.
Rates of sediment accumulation, unconformities. Facies concept in Stratigraphy—Walther’'s law. Methods for
paleogeographic reconstruction. Earth’s Climatic History. Phanerozoic stratigraphy of India with reference to the
type areas—their correlation with equivalent formations in other regions. Boundary problems in Indian Phanerozoic
stratigraphy.

MARINE GEOLOGY AND PALE OCEANOGRAPHY:

Morphologic and tectonic domains of the ocean floor. Structure, composition and mechanism of the formation
of oceanic crust. Hydrothermal vents. Ocean margins and their significance. Ocean Circulation, Coriolis effect
and Ekman spiral, convergence, divergence and upwelling, El Nino. Indian Ocean Dipole Thermohaline circulation
and oceanic conveyor belt. Formation of Bottom waters; major water masses of the world’s oceans. Oceanic
sediments: Factors controlling the deposition and distribution of oceanic sediments; geochronology of oceanic
sediments, diagenetic changes in oxic and anoxic environments. Tectonic evolution of the ocean basins. Mineral
resources. Paleoceanography — Approaches to paleoceanographic reconstructions; various proxy indicators for
paleoceanographic interpretation. Reconstruction of monsoon variability by using marine proxy records Opening and
closing of ocean gateways and their effect on circulation and climate during the Cenozoic. Sea level processes
and Sea level changes. Methods of paleo Sea Surface temperature. Quantifications.
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UNIT: 5
GEO CHEMISTRY:

Atomic Structure and properties of elements, the Periodic Table; ionic substitution in minerals; Phase rule and
its applications in petrology, thermodynamics of reactions involving pure phases, ideal and non-ideal solutions, and
fluids; equilibrium and distribution coefficients. Nucleation and diffusion processes in igneous, metamorphic and
sedimentary environments, redox reactions and Eh-pH diagrams and their applications. Mineral/ mineral assemblages
as “sensors” of ambient environments. Geochemical studies of aerosols, surface- ,marine-, and ground waters.
Radioactive decay schemes and their application to geochronology and petrogenesis. Stable isotopes and their
application to earth system processes; geochemical differentiation of the earth; geochemical cycles.

ECONOMIC GEOLOGY:

Magmatic, hydrothermal and surface processes of ore formation. Metallogeny and its relation to crustal evolution;
Active ore-forming systems, methods of mineral deposit studies including ore microscopy, fluid inclusions and
isotopic systematics; ores and metamorphism- cause and effect relationships. Geological setting, characteristics, and
genesis of ferrous, base and noble metals. Origin, migration and entrapment of petroleum; properties of source
and reservoir rocks; structural, stratigraphic and combination traps. Methods of petroleum exploration. Concepts
of petrophysics, Petroliferous basins of India. Origin of peat, lignite, bitumen and anthracite. Classification, rank
and grading of coal; coal petrography, coal resources of India. Gas hydrates and coal bed methane. Nuclear and
non- conventional energy resources.

PRECAMBRIAN GEOLOGY AND CRUSTAL EVOLUTION:

Evolution of lithosphere, hydrosphere, atmosphere, biosphere, and cryosphere; lithological, geochemical and
stratigraphic characteristics of granite—greenstone and granulite belts. Stratigraphy and geochronology of the cratonic
nuclei, mobile belts and Proterozoic sedimentary basins of India. Life in Precambrian. Precambrian—Cambrian
boundary with special reference to India.

QUATERNARY GEOLOGY:

Definition of Quaternary. Quaternary Stratigraphy — Oxygen Isotope stratigraphy, biostratigraphy and
magnetostratigraphy. Quaternary climates — glacial-interglacial cycles, eustatic changes, proxy indicators of
paleoenvironmental/ paleoclimatic changes-land, ocean and cryosphere (ice core studies). Responses of geomorphic
systems to climate, sea level and tectonics on variable time scales in the Quaternary, Quaternary dating methods,—
radiocarbon, Uranium series, Luminescence, Amino- acid. Quaternary stratigraphy of India— continental records
(fluvial, glacial, aeolian, palaeosols and duricrust); marine records; continental-marine correlation of Quaternary record.

Evolution of man and Stone Age cultures. Plant and animal life in relation to glacial and interglacial cycles
during Quaternary.

Tectonic geomorphology, neotectonics, active tectonics and their applications to natural hazard assessment.
Unit :6
APPLIED GEOLOGY:

¢ Remote Sensing and GIS: Elements of photogrammetry, elements of photo-interpretation, electromagnetic
spectrum, emission range, film and imagery, sensors, geological interpretations of air photos and imageries.
Global Positioning Systems (GPS).GIS-data structure, attribute data, thematic layers and query analysis.

* Engineering Geology: Engineering properties of rocks and physical characteristics of building stones,
concretes and other aggregates. Geological investigations for construction of dams, bridges, highways and
tunnels. Remedial measures. Mass movements with special emphasis on landslides and causes of hillslope
instability. Seismic design of buildings.

¢ Mineral Exploration: Geological, geophysical, geochemical and geo-botanical methods of surface and
sub-surface exploration on different scales. Sampling, assaying and evaluation of mineral deposits.

¢ Hydrogeology: Groundwater, Darcy’s law, hydrological characteristics of aquifers, hydrological cycle. Precipitation,
evapotranspiration and infiliration processes. Hydrological classification of water-bearing formations. Fresh
and salt-water relationships in coastal and inland areas. Groundwater exploration and water pollution.
Groundwater regimes in India.
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PHYSICAL GEOGRAPHY

Geomorphology: Concepts in geomorphology. Historical and process Geomorphology. Landforms in relation climate,
rock type, structure and tectonics. Processes—weathering, pedogenesis, mass movement, erosion, transportation
and deposition. Geomorphic processes and landforms — fluvial, glacial, aeolian, coastal and karst. River forms
and processes — stream flow, stage- discharge relationship; hydrographs and flood frequency analysis. Submarine
relief. Geomorphology and topographic analysis including DEM, Environmental change—causes, effects on processes
and landforms. Extra-terrestrial geomorphology.

Climatology: Fundamental principles of climatology. Earth’s radiation balance; latitudinal and seasonal variation of
insolation, temperature, pressure, wind belts, humidity, cloud formation and precipitation, water balance. Air masses,
monsoon, Jet streams, tropical cyclones, and ENSO. Classification of climates — Koppen’s and Thornthwaite’s
scheme of classification. Climate change.

Bio-geography: Elements of biogeography with special reference to India; environment, habitat, plant-animal
association; zoo-geography of India; Biomes, elements of plant geography, distribution of forests and major plant
communities. Distribution of major animal communities. Conservation of forests. Wildlife sanctuaries and parks.

Environmental Geography: Man-land relationship. Resources — renewable and non-renewable. Natural and
man-made hazards — droughts, floods, cyclones, earthquakes, landslides, tsunamis. Ecological balance, environmental
pollution and deterioration.

Geography of India: Physiography, drainage, climate, soils and natural resources — the Himalaya,
Ganga-Brahmaputra Plains, and peninsular India Precambrian shield, the Gondwana rift basins, Deccan Plateau.
Indian climatology with special reference to seasonal distribution and variation of temperature, humidity, wind and
precipitation; Climate zones of India. Agricultural geography of India. Population — its distribution and characteristics.
Urbanization and migration. Environmental problems and issues.

UNIT -7
GEOPHYSICS

Signal Processing: Continuous and discrete signals; Fourier series; auto and cross correlations, linear time
invariant systems with deterministic and random inputs; band limited signal and sampling theorem; Fourier and
Fast Fourier transforms; Z-transform; convolution; Filters: discrete and continuous, recursive, non-recursive, optimal
and inverse filters; deconvolution; fractal analysis.

Field theory: Newtonian potential; Laplace and Poisson’s equations; Green’s Theorem; Gaus’s law; Continuation
integral; equivalent stratum; Maxwell's equations and electromagnetic theory; Displacement potential, Helmhotz’s
theorem and seismic wave propagation.

Numerical analysis and inversion: Numerical differentiation and integration, finite element, and finite difference
techniques; Simpson’s rules; Gaus’s quadrature formula; initial value problems; pattern recognition in Geophysics.
Well-posed and ill-posed problems; method of least squares; direct search and gradient methods; generalized
inversion techniques; singular value decomposition; global optimization.

Gravity and Magnetic fields of the earth: Normal gravity field; Clairaut's theorem; Shape of the earth;
deflection of the vertical, geoid, free-air, Bouguer and isostatic anomalies, isostatic models for local and regional
compensation. Geomagnetic field, secular and transient variations and their theories; palaeomagnetism, construction
of polar wandering curves.

Plate Tectonics and Geodynamics: Marine magnetic anomalies, sea floor spreading; mid-oceanic ridges and
geodynamics; plate tectonics hypothesis; plate boundaries and seismicity. Heat flow mechanisms, thermal modeling
of earth, core-mantle convection and mantle plumes.

Seismology Elastic theory: Seismometry: short period, long period, broad band and strong motion; elements
of earthquake seismology; seismic sources: faulting source, double couple hypothesis, seismic moment tensor,
focal mechanism and fault plane solutions; seismic gaps; seismotectonics and structure of the earth; Himalayan
and stable continental region earthquakes, reservoir induced seismicity; seismic hazards; earthquake prediction,
travel time residuals, velocity anomalies, seismic tomography.

Gravity and Magnetic Methods: Gravimeters and magnetometers; data acquisition from land, air and ship;
corrections and reduction of anomalies; ambiguity; regional and residual separation; continuation and derivative
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calculations; interpretation of anomalies of simple geometric bodies, single pole, sphere, horizontal cylinder, sheet,
dyke and fault. Forward modelling and inversion of arbitrary shaped bodies and 2-D, 3-D interfaces. Interpretations
in frequency domain.

Electrical and Electromagnetic Methods: Electrical profiing and sounding, typical sounding curves,
pseudo-sections; resistivity transform and direct interpretation; induced polarization methods. Electromagnetic field
techniques; elliptic polarization, in-phase and out of phase components, horizontal and vertical loop methods;
interpretation; VLF (very low frequency); AFMAG (Audio frequency magnetic) methods; and central frequency
sounding; transient electro magnetic methods; magneto-telluric method; geomagnetic depth sounding.

Seismic Methods: Generalized Snell’s Law; Ray theory; reflection, refraction, diffraction; Zoeppritz’ sequation;
seismic energy sources; detectors; seismic noises and noise profile analysis; seismic data recording, reduction to
a datum and weathering corrections; Interpretation of refraction and reflection data; CDP/CMP; velocity analysis,
F-K filtering, stacking, deconvolution, migration before and after stack; bright spot analysis; wavelet processing;
attenuation studies, shear waves, AVO; VSP; introduction to 3D seismics; seismic stratigraphy.

Well logging: Open hole, cased hole and production logging; Electrical logs; lateral, induction, temperature,
S.P; porosity logs; sonic, density, neutron; natural gamma; determination of formation factor, porosity, permeability,
density, water saturation, lithology; logging while drilling.

UNIT 8
METEOROLOGY- CLIMATOLOGY

Physical Meteorology: Thermal structure of the atmosphere and its composition. Radiation: basic Laws —
Rayleigh and Mie scattering, multiple scattering, radiation from the sun, solar constant, effect of clouds, surface
and planetary albedo. Emission and absorption of terrestrial radiation, radiation windows, radiative transfer,Green
house effect, net radiation budget; Thermodynamics of dry and moist air: specific gas constant, Adiabatic and
isoentropic processes, entropy and enthalpy, Moisture variables, virtual temperature; Clausius — Clapeyron equation,
adiabatic process of moist air; thermodynamic diagrams: Hydrostatic equilibrium: Hydrostatic equation, variation of
pressure with height, geopotential, standard atmosphere, altimetry. Vertical stability of the atmosphere: Dry and
moist air parcel and slice methods. Tropical convection. Atmospheric optics—visibility—optical phenomenon—rainbows,
haloes, corona, mirage.

Atmospheric Electricity: Fair weather electric field in the atmosphere and potential gradients, ionization in
the atmosphere. Electrical fields in thunderstorms, theories of thunderstorm electrification- Structure of lightening
flash-mechanism of earth-atmospheric change balance-role of thunder storms.

Cloud Physics: Cloud classification, condensation nuclei, growth of cloud drops and ice-crystals, precipitation
mechanisms: Bergeron, Findeisen process, coalescence process— Precipitation of warm and mixed clouds, artificial
precipitation, hail suppression, fog and cloud—dissipation, radar observation of clouds and precipitation, radar equation,
rain drop spectra, radar echoes of hail storm and tornadoes, radar observation of hurricanes, measurements of
rainfall by radar.

Dynamic Meteorology: Basic equations and fundamental forces: Pressure, gravity, centripetal and Corolis forces,
continuity equation in Cartesian and isobaric coordinates. Momentum equation Cartesian and spherical coordinates;
scale analysis, inertial flow, geostrophic and gradient winds, thermal wind. Divergence and vertical motion Rossby,
Richardson, Reynolds and Froude numbers. Circulation, vorticity and divergence; Bjerknese circulation theorem and
applications, vorticity and divergence equations, scale analysis, potential vorticity, stream function and velocity potential.
Atmospheric turbulence: Mixing length theory, planetary boundary layer equations, surface layer, Ekmanlayer, eddy
transport of heat, moisture and momentum, Richardson criterion; Linear Perturbation Theory: Internal and external
gravity waves, inertia waves, gravity waves, Rossbywaves, wave motion in the tropics, barotropic and baroclinic
instabilities. Atmospheric Energetics: Kinetic, potential and internal energies — conversion of potential and internal
energies into kinetic energy, available potential energy.

UNIT 9

Numerical Weather Prediction: computational instability, filtering of sound and gravity waves, filtered forecast
equations, barotropic and equivalent barotropic models, two parameter baroclinic model, relaxation method.
Multi-layer primitive equation models. Short, medium and long range weather prediction. Objective analysis;
Initialization of the data for use in weather prediction models; data assimilation techniques, application of satellite
in NWP (Numerical Weather Prediction) and remotely sensed data.
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General Circulation and Climate Modelling: Observed zonally symmetric circulations, meridional circulation
models, mean meridional and eddy transport of momentum and energy, angular momentum and energy budgets;
zonally asymmetric features of general circulation; standing eddies; east-west circulations in tropics: climate
variability and forcings; feedback processes, low frequency variability, MJO Madden-Julian oscillation), ENSO, QBO
(quasi-biennial oscillation) and sunspot cycles. Basic principles of general circulation modelling; grid-point and spectral
GCMs; role of the ocean in climate modelling; interannual variability of ocean fields (SST, winds, circulation, etc.)
and its relationship with monsoon, concepts of ocean — atmosphere coupled models.

Synoptic Meteorology: Weather observations and transmission, synoptic charts, analysis of surface, upper air
another derivative chart, stream-lines, isotachs and contour analysis; tilt and slope of pressure/weather systems
with height. Synoptic weather forecasting, prediction of weather elements such as rain, maximum and minimum
temperature and fog; hazardous weather elements like thunder storms, dust storms, tornadoes. Tropical meteorology:
Trade wind inversion, ITCZ; monsoon trough tropical cyclones, their structure and development theory; monsoon
depressions; tropical easterly jet stream; low level jets, Somali jet, waves in easterlies; western disturbances;
SW and NE monsoons; synoptic features associated with onset, withdrawal, break active and weak monsoons and
their prediction. Air masses and fronts: sources, origin and classification of air masses; and fronts, frontogenesis
and frontolysis; structure of cold and warm fronts; weather systems associated with fronts. Extra-tropical synoptic
scale features: jet streams, extra tropical cyclones and anticyclones.

Aviation Meteorology: Role of meteorology in aviation, weather hazards associated with take off cruising and
landing, inflight — icing, turbulence, visibility, fog, clouds, rain, gusts, wind shear and thunderstorms, now-casting
and very short range forecasting.

Satellite Meteorology: Meteorological satellites — Polar orbiting and geostationary satellites, visible and infrared
radiometers, multiscanner radiometers; identification of synoptic systems, fog and sandstorms, detection of cyclones,
estimation of SST, cloud top temperatures, winds and rainfall: temperature and humidity soundings.

UNIT 10
OCEAN SCIENCES

Physical Oceanography: T-S diagrams; mixing processes in the oceans; characteristics of important water
masses.

Wind generated waves in the oceans; their characteristics; shallow and deep water waves. Propagation,
refraction, and reflection of waves. Wave spectrum, principles of wave forecasting. Tide-producing forces and their
magnitudes; prediction of tides by the harmonic method; tides and tidal currents in shallow seas, estuaries and
rivers. Factors influencing coastal processes; transformation of wave in shallow water; effects of stratification; effect
of bottom friction, phenomena of wave reflection, refraction and diffraction; breakers and surf; littoral currents; wave
action on sediments—movement to beach material; rip currents; beach stability, ocean beach nourishment; harbor
resonance; seiches; tsunami; interaction of waves and structure. Estuaries: classification and nomenclature; tides
in estuaries; estuarine circulation and mixing; depth — averaged and breadth — averaged models; sedimentation in
estuaries; salinity intrusion in estuaries; effect of stratification; coastal pollution; mixing and dispersal of pollutants
in estuaries and near-shore areas; coastal zone management.

The global wind system; action of wind on ocean surface; Ekman’s theory; Sverdrup, Stommel and Munk’s
theories; upwelling and sinking with special reference to the Indian ocean. Inertial currents; divergences and
convergences; geostrophic motion; barotropic and baroclinic conditions; oceanic eddies, relationship between density,
pressure and dynamic topography; relative and slope currents. Wind driven coastal currents; typical scales of
motion in the ocean. Characteristics of the global conveyor belt circulation and its causes.

Formation of subtropical gyres; western boundary currents; equatorial current systems; El Nino; monsoonal winds
and currents over the North Indian Ocean; Somali current; southern ocean. Upwelling process in the Arabian Sea.

Chemical Oceanography: Composition of seawater — Classification of elements based on their distribution; major
and minor elements, their behavior and chemical exchanges across interfaces and residence times in seawater.

Element chemistry in atypical conditions-estuaries, hydrothermal vents, anoxic basins, HNLC waters, sediment
pore fluid and anthropogenic inputs.
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Chemical and biological interactions—lonic interactions; biochemical cycling of nutrients, trace metals and organic
matter. Air-sea exchange of important biogenic dissolved gases; carbon dioxide- carbonate system; alkalinity and
control of pH; biological pump.

Factors affecting sedimentary deposits-CaCO3, Silicate, Manganese nodules, phosphorites and massive single
deposits.

Geological Oceanography
Biological Oceanography: Classification of the marine environment and marine organisms.

Physio-chemical factors affecting marine life—light, temperature, salinity, pressure, nutrients, dissolved gases;
adaptation and biological processes.

Primary and secondary production; factors controlling phytoplankton and zooplankton abundance and diversity;
nekton and fisheries oceanography; benthic organisms; coastal marine communities and community ecology —
estuaries, coral reefs and mangrove communities, deep-sea ecology including hydrothermal vent communities.

Energy flow and mineral cycling — energy transfer and transfer efficiencies through different trophic levels;
food webs including the microbial loop.

Human impacts on marine communities; impacts of climate change on marine biodiversity. Impact of pollution
on marine environments including fisheries.
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Code No.19
SUBJECT: HISTORY
SYLLABUS
Unit-1: Ancient Indian History

Sources of Ancient Indian History: Archaeological Sources: Exploration, Excavation, Epigraphy, Numismatics,
Monuments. Literary Sources: Indigenous: Primary and Secondary—Problem of Dating- Myths, Legends, etc.—Religious
and Secular Literature-the Puranas and the Epics — Foreign accounts: Greek, Chinese and Arabs- Geographical
Factors -Pre-Historic Age- Hunting and Gathering- Paleolithic Age or Early Stone Age and Mesolithic Age—Mesolithic
Culture—Neolithic Age—Beginning of Agriculture, the Age of Metals—Pastoralism and Food production: Chalcolithic
Age [Generally, the Prehistoric Period categorized in three archaeological periods: the Stone Age, Bronze Age
and Iron Age]. Indus Valley Civilisation: Introduction to Indus Valley Civilisation—Extent of the Civilisation—Main
Cities of Indus Valley Civilization—Town Planning—Religion, Society and Polity—Decline of Indus Valley Civilisation.

Unit-2:

First urbanization in India—Megalithic Cultures—Megaliths of South India-Introduction of Iron Technology
(Use of Iron in Agriculture)-lIron Age in India—Urban Occupations, Crafts and Pottery. Vedic Period: Migrations
and Settlements—Original Home of the Aryans—Evolution of Social and Political Institutions—Four Stages of life
(chaturashrama system): Economic Condition—Religious Condition—Vedic Gods and their Importance-The Later
Vedic Age or The Epic Age—Political, Social, Economic and Religious Conditions — Philosophical Ideas, Rituals
and Practices—Vedic Literature- Condition of India during the Epic Period—Development of Image-worship among
the Aryans-Significance of the Vedic Age—Evolution of Monarchy.

Unit-3: Expansion of State System

Formation of States (Mahajanapada): From State to Empire: Monarchies and Republics—Economic and Social
Developments and Emergence of Second Urbanization in 6" century BCE:

Emergence of Heterodox sects- Jainism, Buddhism and Ajivikas—From State to Empire: Rise of Magadha
and Foreign Invasions- Persian and Macedonian Invasions and their Impact-Greek invasion under Alexander and
its effects—Mauryan Empire: Foundation of the Mauryan Empire-Chandragupta Maurya -Mauryan Polity, Society
and Economy -Mauryan Art and Architecture—Ashoka-Kalinga Warandits Impact-Concept of Ashoka’s Dhamma
and its Nature-Ashokan edicts—Brahmi and Kharoshthi Scripts—Arthashastra of Kautilya—Indian Society under the
Mauryas- Downfall of the Mauryan Empire—Dissolution of Empire and Emergence of Regional Powers: Indo-
Greeks, Sungas: Pushyamitra-Importance of the Sungas—Growth of Bhagavata Cult and Revival of Brahmanical
Religion -Satavahanas, The Kushanas—Origin and Original Home of the Kushanas—Kanishka I-Contact with Outside
World—Growth of Urban Centres—Economy—Crafts and Guilds—Coinage—Development of Religions—Bhagavatism and
Saka- Ksatrapas.

Unit-4:

Sangam literature: Polity and Society in South India as reflected in Sangam literature—Trade and commerce
from 2nd century BCE to 3rd century CE — Trade with the Roman World-Emergence of Mahayana Buddhism-—
Kharavela and Jainism — Post—Mauryan Art and Architecture —School of Art in Ancient India: Gandhara, Mathura
and Amaravati Schools.

Gupta Vakataka age: Sources—Founders—Chandragupta I-Administration of Guptas—Bureaucracy of the
Government—Council of Ministers—Agrarian Economy: Land Grants, Land Revenue and Land Rights—Coinage of
the Guptas—Beginning of Temple Architecture -Emergence of Puranic Hinduism—Decline of Urban Centres—Indian
Feudalism—Caste System: Changing Social Structure—Position of Women—Education and Educational Institutions—
Development of Sanskrit Language and Literature. Developments in Science and Technology, Astronomy, Mathematics
and Medicine—Contact with Neighbouring Countries: Central Asia, South-East Asia, China—Harsha and his Times:
Administration and Religion—-Salankayanas and Visnukundins in Andhradesa.

Unit-5: Emergence of Regional Kingdoms

Emergence of Regional Kingdoms: Kingdoms in Deccan: Gangas, Kadmabas, Western and Eastern Chalukyas,
Rashtrakutas, Kalyani Chalukyas, Kakatiyas, Hoysalas and Yadavas—Kingdoms in South India: Pallavas, Ceras, Cholas and
Pandyas—Kingdoms in Eastern India: Palas and Senas of Bengal, Varmans of Kamarupa, Bhaumakaras and Somavamsis
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of Odisha—Kingdoms in Western India: Maitrakas of Vallabhi and Chalukyas of Gujarat—-Kingdoms in North India:
Gurjara-Pratiharas, Kalacuri-Chedis, Gahadavalas and Paramaras—Characteristics of Early Medieval India: Administration
and Political Structure—Legitimation of Kingship—Agrarian Economy: Land Grants—Changing Production Relations:
Graded Land Rights and Peasantry, Water Resources, Taxation System, Coins and Currency System-Trade and
Urbanization: Patterns of Trade, Urban Settlements, Ports and Trade Routes, Merchandise and Exchange—Guilds:
Trade and Colonization in South—East Asia—Temple Architecture and Regional Styles—Growth of Brahminical Religions:
Vaisnavism and Saivism—Temples: Patronage and Regional Ramification- Society: Varna, Jati and Proliferation of
Castes—Position of Women: Gender, Marriage and Property Relations—Women in Public Life—Tribes as Peasants
and their place in Varna order—Untouchability — Growth of Regional Languages.

Education and Educational Institutions: Institution of Temples and Mathas—Agraharas and Mahaviharasas the
Centres of Education. Kayastha System of Teaching—The Arab Invasion of Sindh—Suleiman Ghaznavid conquests
Alberuni’'s Accounts.

Unit-6: Research in History:

Scope and Importance of History- Objectivity and Bias in History—Criticism in History, Causation of History—History
and its Auxiliary Science—Significance of Regional History—Synthesis and Presentation—-Recent Trends of Indian
History—Research Methodology—Hypothesis in History—Area of Proposed Research- Sources: Data Collection, Primary,
Secondary, Original and Transit Sources—Research Versus Review Articles—Trends in Historical Research—Recent
Indian Historiography—Selection of Topic in History- Notes Taking, References, Footnotes and Bibliography—Thesis
and Assignment Writing—Plagiarism—Beginnings of Historical Writings — Greek, Roman and Church Historiography—
Renaissance and its Impact on History Writing —Negative and Positive Schools of Historical Writing- Cyclical Theory
of History— Oswald Spengler; Challenge and Response Theory — Arnold Joseph Toynbee; Post Modernism in History.

Unit—7: Medieval Indian History

Sources of Medieval Indian History: Archaeological: Epigraphic, Numismatic Sources—Material Evidences and
Monuments—Chronicles; Literary Sources—Arabic, Persian and Sanskrit Literature—Regional languages—Archival
Materials—Foreign Traveller’s Accounts: Persian and Arab. Political Developments: Foundation of Delhi Sultanate—The
Ghoris, the Turks, the Khaljis, the Tughlags, the Sayyids and the Lodis—Decline of Delhi Sultanate—Administrative
Structure, Society and Culture, Art and Architecture and Literature during Delhi Sultanate—Religious Movements—Sufism
and Bhakti Movement—-Famous Saints of Medieval Period—The Mongol Invasions and its Impact- Rise of Provincial
Kingdoms—Vijayanagara Bahmani Kingdoms: Vijayanagara Empire—Foundation of Vijayanagara Kingdoms—Krishnadeva
Raya—Nature of Vijayanagara State—Nayankara System-Ayagar System—Revenue Administration- Economy-Trade—
The Bahmani Kingdom: Administration—Economy and Society—Social Structure.

Mughal Period: Sources and Monuments of the Mughal Period-Foundation of Mughal Empire—Suris—Expansion
and Consolidation from Akbar to Aurangzeb—Mughal Relations with the Nobility and the Rajputs—India in the first
half of the 17th Century—Jahangir-The Period of Stability of Expansion- The Period of Crises—Nur Jahan-Shah
Jahan—Aurangzeb.

Unit-8:

Crisis of the Jagirdari System-Decline of Mughal Empire -Later Mughals and Disintegration of the Mughal Empire.
Rise of the Marathas—the foundation of Swaraj by Shivaji and its expansion under the Peshwas — Maratha Administration-
Asta Pradhan- Mughal Expansion and Consolidation: Maratha Confederacy—Mahadaji Scindia, Maharaj Yashwant
Rao Holkar—British Intervention—Decline of Maratha Empire—Deccan Sultanate ( Post- Bahamani Era): Ahmadnagar,
Berar, Bidar, Bijapur and Golconda -Rise, Expansion and Disintegration: Eastern Gangas—Anantavarman Chodaganga
and Suryavamshi Gajapatis—Kapilendra Deva. Sher Shah Suri-Administrative Reforms and his Contribution—Mughal
Administration—Mansabdari System and the Army-Jagirdari System—-Organisation of Government and State—Land
Revenue System—Inam Grants—Bhaktism: Dana, Tirtha and Bhakti—Tamil Bhakti Movement- Shaivism, Vaishnavism and
Shaktism—Nayanmars (Shivism) and Alvars (Vaishnavism) Shankaracharya (Advaita), Ramanuja(Vishista Advaitavada)
The Saints of the Medieval Period (North and South) — their impact on Socio- Political and Religious Life —
Women Saints of Medieval India—-The Sikh Movement — Guru Nanak Devand His Teachings and Practices,
Adi Granth, the Khalsa-Social Classification: The Ruling Classes: The Nobles and Zamindars — the Rural
Gentry—Middle Strata—Major Religious Groups: the Ulemas, the Mercantile and Professional Classes — Trade and
Commerce: Dutch and English Traders—Hundis — Foreign Trade and the European Traders —Rajput Society: Position
of Women — Zanana System — Devadasi System. Development of Education—-Madarasa Education—Fine Arts:
Major Schools of Painting — Mughal, Rajasthani, Pahari and Garhwali-Development of Music—Art and Architecture:



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 77

Indo-Islamic Architecture, Mughal Architecture, Regional Styles—Indo-Arabic Architecture—Mughal Gardens—Maratha
Forts, Shrines and Temples.

Unit-9: Modern Indian History

Sources of Modern Indian History: Archieval Materials, Biographies and Memoirs, Newspapers, Oral Evidence,
Creative Literature and Painting, Monuments, Coins—Rise of British Power: The Early European Settlements
and Anglo-French Conflicts—European Traders in India in the 16th to 18th Centuries—The Portuguese: Francisco
De Almeida—Naval Battle -Maritime Trade and Supremacy over the Indian Ocean—-End of Portuguese Power in
India—The Dutch: Dutch Settlements in India—Birth and Decline of Coromandel Government-The Dutch in Bengal
and Malabar-The English: Establishment and Expansion of British Dominion in India—The French: The Impact of
the European Trade—British Relations with Principal Indian States—Bengal, Oudh, Hyderabad, Mysore, Carnatic
and Punjab—Revolt of 1857: Causes, Nature and Impact—Administration of the Company and the Crown—Evolution
of Central and Provincial Structure under East India Company. Paramountcy, Civil Service, Judiciary, Police and
the Army under the Company—British Policy and Paramountcy in the Princely States under the Crown: Local
Self- Government—Constitutional Changes, 1909 — 1935—Colonial Economy: Changing Composition, Volume and
Direction of Trade—Transformation of Indian Economy into Colonial Economy—Expansion and Commercialization of
Agriculture: Land Rights, Land Settlements, Rural Indebtedness, Landless Labour, Irrigation and Canal System-Decline
of Industries. Changing Socio-Economic Conditions of Artisans — De-urbanisation—Economic Drain—World Wars and
Economy—British Industrial Policy—Major Modern Industries—Nature of Factory Legislation—Labour and Trade Union
Movements—Monetary Policy: Banking, Currency and Exchange—Railways and Road Transport-Communications —
Post & Telegraph—Growth of New Urban Centres: New Features of Town Planning and Architecture, Urban Society
and Urban Problems—Famines, Epidemics and the Government Policy—Tribal and Peasant Movements.

Unit-10:

Indian Society in Transition: Contact with Christianity — the Missions and Missionaries; Critique of Indian Social
and Economic Practices and Religious Beliefs; Educational and Other Activities—The New Education: Government
Policy- Levels and Contents—English Language—Development of Science, and Technology, Public Health and
Medicine — Towards Modernism. Indian Renaissance — Socio—Religious Reforms—Emergence of Middle Class—Caste
Associations and Caste Mobility. Women’s Question — Nationalist Discourse—WWomen’s Organisations—British Legislation
concerning Women—Gender Identity and Constitutional Position—-The Printing Press — Journalistic Activity and the
Public opinion- Modernisation of Indian Languages and Literary Forms — Re-orientation in Painting, Music and
Performing Arts.

Rise of Indian Nationalism

Rise of Nationalism: Social and Economic basis of Nationalism — Birth of Indian National Congress—Ideologies
and Programmes of the Indian National Congress 1885 -1920: Early Nationalists, Assertive Nationalists and
Revolutionaries—Trends in Swadeshi and Swaraj Movement-Indian Revolutionary Movement in India and
Abroad—Gandhian Mass Movements—Subas Chandra Bose and INA-Role of Middle Class in National
Movement-Women Participation in National Movement-Left Wing Politics—Depressed Class Movement—Ideologies
and Programmes of the Justice Party—Towards Independence and Partition (1930-1947)-Communal Politics; Muslim
League and Genesis of Pakistan—Towards Independence and Partition—Indian Independence Act, 1947—-India Wins
Freedom -India after Independence: Challenges of Partition—Integration of the Indian Princely States; Kashmir,
Hyderabad and Junagarh-B.R.Ambedkar — The Making of the Indian Constitution and its Features—The Structure
of Bureaucracy—-New Education Policy—Economic Policies and the Planning process: Development, Displacement
and Tribal Issues—Linguistic Re-organisation of States—Centre-State Relations—Foreign Policy Initiatives—Panchsheel—
Dynamics of Indian Politics—-Emergency-Liberalisation—Privatisation and Globalisation of Indian Economy.
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Code No: 20
SUBJECT : HISTORY EDUCATION
SYLLABUS
Unit 1 Introduction to Indian History

Sources of Indian — History — Geography of Indian- Harappan civilization — Vedic age — Jainism and Buddhism
— Mauryas: Chandra Gupta—Ashoka — Mauryan administration — Kanishka — Guptas: Samudra Gupta — Chandra
Gupta Il — Classical age — Harshavarthana. Arab conquest of Sindh and Muslim invasions slave dynasty — Alauddin
Khilji — Thuglags—Society — Religion and culture under the Vijayanagar rule — Mughals—Babar to Aurangzeb -
Shershah Suri-Administration — Society, Religion and Culture under the Mughals — Shivaji — Maratha administration.

Unit 2 British Rule in India

Foundation of British rule in India — Robert Clive — Warren Hastings — Corn Wallis, Wellesley, Hastings, William
Bentinck — Dalhousie-Great Mutiny 1857 — Social and religious reform movements in India in the nineteenth
century — Indian — National Movement — Constitutional development in India from 1858 to 1947 and afterwards.

Unit — 3 Developmental Policies

Integration of Indian States — Republican Constitution of India, Gandhian and Nehru Eras — India’s role in
world affairs—Sources of the History of Tamil Nadu — Sangam age and its culture — Pallava dynasty — Social,
Economic, Religious and Cultural developments under Pallavas — Imperial Cholas and their administration,
Social Life, religion and culture.

Unit — 4 History of Tamil Nadu

Later Pandyas and the Muslim invasions in Tamil Nadu Thirumalainaickar — Later Polygar rebellion — Tamil Nadu
and Freedom struggle — Social reform movements in Tamil Nadu — Political social and economic developments in
Tamil Nadu since 1947-The coming of the Europeans—European Settlements in Tamil Nadu—economic and religious
activities—European interference in native states. Karnatic wars—Hyder Ali and Tipu Sultan in Tamil Nadu—Nayaks
of Madurai—-Gingee—Tanjore—Vellore—Administration-Art, Architecture—Social Life and Cultural expansion.

Unit — 5 International History

Unification of ltaly and Germany — Russian revolution — First World War and Peace Treaties — League of
Nations, Rise of Dictatorships — Hitler, Mussolini and Kamal Paksha — Il World War — U.N.O. and Cold War-
Geographical discoveries, Renaissance and Reformation Age of Enlightened depots — Industrial and Agrarian
revolutions — French revolution — Napoleon — Congress of Vienna.

Unit 6-Foundations of Education

Philosophical Perspectives: Idealism, Naturalism, Pragmatism, Progressivism, Existentialism, Humanism, Realism,
Eclecticism — Philosophers and their contributions: Western Philosophers: Rousseau, Froebel, Maria Montessori,
Pestalozzi, Bertrand Russell, John Dewey — Indian Philosophers: Mahatma Gandhi, Rabindranath Tagore,
Swami Vivekananda, J.Krishnamurti, Aurobindo — Development of Indian Education during Pre-Independence,
Post-Independence, Modern era—Important Education Committees — Recommendations of National Education Policies,
National Curriculum Frameworks.

Sociological Perspectives: Concepts of Special and Inclusive Education, Women Education, Population Education,
Vocational Education, Environmental Education for sustainable development-UN SDG goals, Human Rights:
UN Declaration of Human Rights, Peace and Value Education — Indian Constitution: Articles and Amendments
related to Education—Culture and Communication in Education — Social issues: Measures and Reforms — Social
Structure, Socialization process — Social stratification — Indigenous Value systems — History and Culture of
Tamil Nadu: Social Equality, Language, Culture and Politics.

Unit 7 - Educational Psychology

Educational Psychology — Cognitive, Humanistic, Behavioural and Transpersonal school of thoughts —
Role of heredity and environment — Dimensions of Development: Physical, Cognitive, Psycho-Social, Moral,
Behavioural, Language — Theories of Development: Piaget, Bruner, Kohlberg, Erickson, Vygotsky, Noam Chomsky,
Watson—-Developmental tasks — Sensation and Perception—Factors of learning: Attention, Interest, Aspiration,
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Motivation and its types, Motivational Theories: Maslow, McDougall’s, McClelland — Learning, Factors of Learning,
Theories: Trial & Error, Operant and Classical Conditioning, Insight and Gestalt — Intelligence: Theories — Single-
Factor, Two-Factor, Triarchic, Group and Multi-factor theory, Guilford’s Structure of Intellect, Gardner’s Multiple
Intelligence theory, Factor Personality: Type and Trait theories — Personality Assessment methods and techniques
— Educational Implications of Learning, Intelligence and Personality theories — Mental Health, Adjustment and
Defense mechanisms — Concepts of Guidance and Counselling.

Unit 8- Pedagogical approaches

Nature, Scope, Aims and Objectives, Values of Teaching the subject, Inter-disciplinary aspects, Taxonomy of
Educational Objectives: Bloom’s, Anderson’s, RCEM, NCERT —Micro-teaching: Skills and Components, Micro Cycle,
Link Lesson—Planning of the lesson: Curricular Plan, Unit Plan and Lesson Plan, General and Specific Instructional
objectives, Action verbs — Methods of Teaching: Traditional and Modern Methods — Techniques of Teaching: Small
and Large Group Techniques — Models of Teaching: Concept attainment, Advanced Organizers, Inquiry Training,
Information Processing, Personalized Model — Resources for Teaching-Learning: Text Books, Laboratory, Library,
E-resources and Field-trips — Flander’s Classroom Interaction Analysis — Dale’s Cone of Experience — Educational
Technology and ICT Resources in Teaching-Learning: Blended Learning, Simulation, Augmented Reality, Virtual
Learning — Digital Resources — Assessment and Evaluation: Types of Tests, Steps in construction of an achievement
test — Continuous and Comprehensive Evaluation — Analysis and Interpretation of test scores.

Unit 9-Curriculum Components and Teacher Education

Curriculum — Principles, Bases of Curriculum: Philosophical, Psychological and Sociological, Criteria of
selection of content — Types: Subject, Learner, Community and Activity centred curriculum — Concepts of core
and hidden curriculum — Curriculum Organization: Articulation, Balance and Continuity — Approaches: Concentric,
Spiral, Topical, Logical, Vertical and Horizontal — Curricular Materials — Role of NCERT and SCERT in curriculum
planning — Stakeholders contribution and participation in the curricular, co-curricular and extra-curricular activities —
Curriculum Evaluation and Theories: Tyler's model, Hilda Taba model, Beauchamp’s model, D.K.Wheeler's model,
Virgil V. Herrick model.

Teacher Education — National Council for Teacher Education: Functions—Teacher Education systems and Programmes:
Pre-service and In-service — Integrated Teacher Education Programmes—Concept of Teaching Profession;—Changing
roles and responsibilites — Continuous Professional development and Professional ethics—National Professional
Standards for Teachers — Teacher Appraisal and accountability — Significance of Teachers In-service education
and training—Research and innovations in Teacher education, NAAC’s Assessment and Accreditation process —
Autonomy in Education: Institutional, Administrative and Teacher autonomy — Teacher Eligibility Tests — Concepts
of Andragogy — Life-long and continuing education.

Unit 10 Research Methodology and Statistics

Research — Types of Research: Basic, Applied and Action Research, Sources of Selecting Research Problem,
Importance of Review of Literature, Hypothesis, Variables, Sampling Techniques: Probability and Non-Probability techniques,
Steps in writing research proposal and research report — Academic and Research Writing — Experimental Research
Designs: Pre-Experimental, True and Quasi Designs — Factors affecting internal and external validity of experimental
research, Quantitative, Qualitative and Mixed Research Methods—Research Tools: Likert and Thurstone, Personality, Interest
and Intelligence test, ltem and Factor analysis — Characteristics of Research tools — Statistical Analysis: Descriptive and
Inferential Analysis, Hypothesis testing: Type | and Type |l errors, Level of Significance, Graphical Representation of
Data — Issues related to plagiarism—Research Ethics and Integrity.
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Code No: 21
SUBJECT: HOME SCIENCE
SYLLABUS
UNIT-1:

FOOD SCIENCE AND FOODS SERVICE MANAGEMENT

Unit 2 :

Food science and nutrition.
Properties of food — physical and chemical properties
Quality evaluation of foods—objectives and subjective.

Effects of cooking and processing techniques on nutritional components and other physical parameters,
food preservation and application.

Food pigments and additives.

Food standards, microbiological safety of food, HACCP, food packaging.

Perspectives of food service—menu planning, food cost analysis.

New product development—nano technology

Food service management of institutional level-hospital, educational institutions, social and special institutions

Research methods—fundamental issues, concept, need relevance, scope and ethics in research

NUTRITION AND DIETETICS

Unit-3 :

Food groups — balanced diet, food pyramid, macro and micro nutrition.
Nutrients — role of nutrients in the body, nutrient deficiencies and requirements for Indians.
Public health nutrition

Nutrition through life span—physiological changes, growth and development from conception to adolescence,
nutritional needs and dietary guidelines for adequate nutrition through life cycle, nutrition concerns.

Community nutrition, sports nutrition, nutrition in emergencies and disasters.

Nutritional assessment—-methods and techniques.

Nutritional intervention—national nutrition policies and programme, food and nutrition security.
Clinical and therapeutic nutrition.

Diet counseling and management.

Research methods-research designs, principles and purpose of research

TEXTILES

Textile terminologies—fibre, yarn, weave, fabric etc., classification of fibers, yarns and weaves, Identification
of fibers and weaves.

Manufacturing process of major natural and manmade fibres, properties and their end uses.

Different methods of fabric construction—-woven, knitted and non woven fabrics, their properties and end
uses.

Textiles finishes—classification, processing and purposes of finishes.
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Unit 4 :

Dyeing and printing—classification, method of block printing, tie and dye, batik, roller printing, screen
printing, discharge, heat transfer printing and digitized printing.

Traditional textiles of India—embroidered textiles, printed textiles, woven textiles, dyed textiles of various
regions in India. Identification on the basis of fibre content , technique, motif, colour and designed.

Textile Testing and quality control-need of testing, sampling method, techniques of testing fibres, yarn,
fabrics and garments. Testing of colour — fastness, shrinkage, piling and GSM of fabrics.

Textile and environment-banned dyes, eco-friendly textiles, contamination and effluent treatment,
Eco-label and eco marks.

Recent developments in textiles and apparels—nano textiles, technical textiles, occupational clothing, zero
waste designing, up cycling and recycling.

Research methods—types of research, descriptive, survey, historical, qualitative, quantitative, analytical and
action research

APPAREL DESIGNING

UNIT-5

Body measurements—procedure, need, figure types and anthropometry.

Equipments and tools used for manufacturing garments—advancements and attachments used for sewing
machine. Types of machines used and their parts.

Elements and principle so design and its application to apparel. lllustrations and parts of garments.

Fashion—Terminologies, fashion cycle, fashion theories, fashion adoption, fashion forecasting and factors
affecting fashion.

Pattern making—drafting, draping and flat pattern making techniques, pattern alteration and dart manipulation
techniques.

Apparel manufacturing—terminology used, seams, techniques and machines used, process of fabric to
apparel manufacture.

Apparel Quality testing—Quality standards and specification, Quality parameters and defects of fabrics and
garments.

Care and maintenance of clothing—principles of washing, laundry agents, storage techniques case labels
and symbols.

Selection of clothing for different age groups. Selection of fabrics for different end uses.

Research methods—hypothesis testing, types and scope

RESOURCE MANAGEMENT AND CONSUMER ISSUES

Management-concept, approaches, management to time, energy, money, space, motivating factors, motivation
theories, decision making.

Functions of management—planning, supervision, controlling, organizing, evaluation, family life cycle-stages,
availability and use of resources.

Resources—classification, characteristics, factors affecting use, resource conservation, time management
,work simplification techniques, classes of change, fatigue and its management.

Management of natural resources—land, forest, water, air, water harvesting, municipal solid waste management,
concept of sustainable development, SDGs.

Money management-family income, types, supplementation, budgeting, household accounts, family savings
and investment, tax implications.
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* Human resource management—functions, need, human resource development- challenges, functions,
manpower planning, training need assessment, training methodologies, training evaluation.
» Consumer—definition, role, rights and responsibilities, consumer behavior, consumer problems, education
and empowerment.
» Consumer protection—consumer organization, cooperatives, alternative redressal, standardization, standard
marks, quality control, buying aids, consumer legislation.
» Entrepreneurship—concept, process, barriers, entrepreneurial motivation, challenges, enterprise setting, project
planning and appraisal, enterprise management.
* Research methods—sampling techniques, types of sampling, sampling procedures, probability and non
probability sampling
Unit-6

HOUSING AND INTERIOR DESIGN

UNIT-7:

Design fundamentals — elements of art, principles of design, principles of composition.

Colour—dimensions of colour, psychological effects of colour, colour schemes, factors affecting use of
colour.

Space planning and design—housing need and important principles of planning spaces, types of house
plans, economy in construction, planning for different income groups.

Building regulations—norms and standards, zoning, housing for special group sand areas, housing finance.

Housing and environment-building materials—impact on environment, green rating systems, energy efficiency
in buildings, energy auditing, indices of indoor comfort.

Energy as a resource-conventional and non-conventional sources, renewable /non-renewable energy,
energy management, national efforts on energy conservation.

Product design—design thinking process, diffusion and innovation, design communication, ergonomic
considerations.

Ergonomics—significance, scope, anthropometry, man, machine, environment relationship, factors affecting
physiological cost of work, body mechanics, functional design of work place, time and motion study,
energy studies.

Furniture and furnishing—historical perspectives, architectural styles, contemporary tends, wall finishes,
window and window treatments.

Research methods—selection and preparation of tools for data collection—questionnaire, interview, observation,
measuring scales, ranking and measurement, reliability and validity of tools

CHILD / HUMAN DEVELOPMENT

Principles of growth and development, care during pregnancy and prenatal and neonatal development.
Theories of human development and behavior.

Early childhood care and education — activities to promote holistic development.

Influence of family, peers, school, community and culture on personality development.

Children and persons with special needs, care and support, special education, prevention of disabilities,
rehabilitation.

Children at risk—child labour, street children, children of destitute, orphans, child abuse and ftrafficking.
Adolescence and youth—changes, challenges and programs to promote optimal development.

Adulthood, characteristics, changing roles and responsibilities in early and middle adulthood.
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Aging—physical and psychological changes and care needs.

Research methods — types of variables and their selection.

Unit-8 :

FAMILY STUDIES

Dynamics of marriage and family relationships.

Family welfare—approaches, programmes and challenges, role in national development.
Domestic violence, marital disharmony, conflict, resolution of conflict.

Parent education, positive parenting, community education.

Family disorganization, single parent families.

Family studies — family in crisis, family therapy, initiatives for child development.
Human rights, rights of children, rights of women, status of women, gender roles.
Guidance and counseling—across life span and for care givers.

Health and well being across life span development.

Research methods—data collection and classification, coding, tabulation, inferential and descriptive statistics.

UNIT-9:
COMMUNICATION FOR DEVELOPMENT

Basics of communication—nature, characteristics, functions, process, models, elements, principles, barriers,
perception, persuasion and empathy, types of communication, levels (settings) of communication transactions,
process of listening.

Communication systems and communication theories—human interaction theories, mass communication
theories, message design theories, communication systems, culture and communication.

Concept of development—theories, models, measurement and indicators of development.

Concept of development—communication models and approaches, diffusion and innovation, mass media,
social marketing.

Role of communication in development—need and importance, development journalism, writing for development-
print, radio, television and internet.

Concerns of development communication—gender, health, environment, sustainability, human rights, population,
literacy, rural and tribal development.

Advocacy and behavior change communication—concept, theories, models, approaches, application and
challenges.

Traditional, modern and new media for development—folk forms of songs, art, dance, theatre, puppetry,
advertisement, cinema, ICTs for development -community radio, participatory video, social media and
mobile phones.

Organisation/ agencies/ institutes working for development communication—international /national/ state and
local.

Research methods—analysis of data through parametric and non parametric tests.

Unit 10 :
EXTENSION MANAGEMENT AND COMMUNITY DEVELOPMENT

Historical perspectives of extension — genesis of extension education and extension systems in India
and other countries, objectives of extension education and extension service, philosophy and principles
of extension programme development.
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Programme management-need assessment, situation analysis, planning, organization, implementation,
monitoring and evaluation.

Extension methods and materials—interpersonal, small and large group methods, audio-visual aids—need,
importance, planning, classification, preparation and field testing, use and evaluation of audio-visual
materials.

Curriculum development and planning for extension education and development activities, Bloom’s taxonomy
of educational objectives and learning.

Non-Formal, adult and lifelong education—historical perspectives, concept, theories, approaches, scope,
methods and materials used, challenges of implementation and evaluation, issues to be addressed.

Training, skill development and capacity building for human resource development-methods of training,
entrepreneurship development.

Community development—perspectives, approaches, community organization, leadership, support structures
for community development, Panchayath raj institutions, NGOs and community based organisations.

People’s participation and stakeholders’ perspectives, Participatory Learning and Action—-methods and
techniques.

Development programmes in India for urban, rural and tribal population groups—programmes for nutrition,
health, education, wage and self employment, women’s development, skill development, sanitation and
infrastructure.

Research methods—scientific report writing, presentation of data, interpretation and discussion.
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Code No : 22
SUBJECT : HUMAN RESOURCE DEVELOPMENT (HRD)
SYLLABUS
Unit—1

Principles and Practices of Management: Evolution of management Thought, Contributions of Taylor, Fayol,
Mayo, Mary Parker Follett and C.I. Barnard — various approaches to management- Behavioural Approach, Systems
Approach, Quantitative Approach and Contingency Approach. Function of Management: Planning and Decision
Making, Organising, Staffing, Directing, Controlling, Coordinating.

Unit-2

Human Resource Management and IHRM: Concept, functions and scope of HRM. Human Resource Planning,
Job Analysis, Recruitment, Selection, Placement, Induction, Training and Development, Performance Management,
Job Evaluation, Compensation Management, Employee Benefits and Incentives. Organisational context of IHRM,
IHRM and Sustainable Business, Functions of IHRM, Cross—Cultural Studies, Cultural Diversity, Transnational
Organisations, IHRM models.

Unit-3

Organisational Behaviour: Concept, Scope, Nature of human behavior, Personality, Perception, Learning,
Attitude, Motivation, Interpersonal Behaviour, Group Dynamics, Leadership qualities and theories, team building and
team effectiveness. Power and Authority, Stress, Organisational Change and transactional analysis.

Unit-4

Industrial Relations: Concept, Scope, causes for poor industrial relations, industrial relations machinery — joint
consultation, works committee, conciliation, adjudication, attribution, grievance procedure, code of conduct and
collective bargaining. Workers Participation in Management (WPM) Trade Unions—Concepts, Role and Evolution,
Problems of trade unions in India. International labour movement. Trade Union Act 1926.

Unit-5

Labour Legislation and industrial disputes: Classification and Evolution of International Labour Organisation,
Social Justice and Labour Legislation in India—Indian Constitution and Labour Laws. The Factories Act, 1948.
The Mines Act, 1952. The Inter-state Migrant Workmen (Regulation of employment and conditions of service)
Act, 1979. The Contract Labour (Regulation and Abolition) Act, 1970. The Building and other Construction
workers (Regulation of employment and conditions of service) Act, 1996. The Child Labour (Prohibition and
Regulation) Act, 1986. The Industrial Employment Act, 1946- Factors and forms of disputes- Central and State
Labour Administration- strikes and lockouts. Industrial Dispute Act 1947

Unit-6

Wages: Concept, Types, Factors influencing wages, Wage Theories and WageDifferentials, wage components
,wage criteria and machinery-The Minimum Wages Act-1948. The Payment of Wages Act, 1936-The Payment of
Bonus Act, 1965-The Equal Remuneration Act, 1976—The Payment of Gratuity Act, 1972-The Employees’ Provident
Fund and Miscellaneous Provisions Act, 1952.

Unit-7

Labour Welfare and Compensation: Concept, Scope, Types of labor welfare—Theories and Principles—Employee
safety program and its measures in organization—Industrial Health and Hygiene, Industrial Accidents and safety,
Occupational Diseases—Social Security—counseling and mental health—Concept and Scope, Social assistance
and Social assurance and other fringe benefits .

Unit-8

Labour Economics: Concept and evolution of labour Economics—Demand and Supply of Labour, Nature and
Composition of Indian Labour Force, Unemployment and Underemployment, Types of Labour Market, Characteristics
of Indian Labour Market, Emerging trends in mobility, migration and efficiency—New Dynamics of Labour Market
in India, Economic Systems and Labor Market, Problems of Labour in India.
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Unit 9

Human resource Development—concept, mechanism, process and outcomes. HRD intervention—-HRD audit-HRD
culture and climate—Career management -competency mapping—-new trends in HRD. Consultant, client relationship.
Knowledge management and Human Resource Information System.

Unit 10

Organisational Development — Concept and process, assumptions and values underlying OD. OD interventions—
change agents—trends in OD—foundations of OD - emergence of OD as an applied behavioural science — challenges
and future of OD.
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Code No: 23
SUBJECT : HUMAN RIGHTS AND DUTIES
SYLLABUS
Unit-1
HUMAN RIGHTS AND DUTIES: CONCEPT AND NATURE

* The Basic Concepts: Individual, Group, State, Non-State Actors, Civil Society, Liberty, Freedom, Equality,
Rights, Justice; Human Values: Humanity, Compassion, Virtues, Human Dignity and Human Duties.

* Human rights as universal, inherent, inalienable rights and moral rights; Universal human rights Vs. Cultural
Relativism, Naturalist-Positivists Debat.

* Indian Concepts: Raj Neeti, Lok Neeti, Danda Neeti, Nyaya, Dharma
» Different Generations of Human Rights
» Liberal Perspective: Locke, Rousseau, Thomas Paine, J.S. Mill, Classical Liberalism, Neo-liberalism
* Marxian Perspective: Marx, Gramsci, Rosa Luxemberg
* Gandhian Perspective (Ruskin, Thoreau, Tolstoy): State, Power, Swaraj, Rights and Duties
» Dalit Perspective: Phule, Narayna Guru, Ambedkar
* Religious Perspectives
* Feminist Perspective
Unit-2
ORIGIN AND EVOLUTION OF HUMAN RIGHTS AND INTERNATIONAL STANDARDS
*  Human Rights in Ancient Thoughts
* Human Rights in Middle Ages, Magna Carta

*  Modern Movement of Human rights, Lockean Philosophy: Theory of Natural Rights, American Declaration
of Independence, American Bill of Rights, The French Revolution and its goals of Liberty, Equality and
Fraternity, Marxist Revolutions, Anti-Colonial Movements, Freedom Movement in India

* International Standard Setting — Universal Declaration of Human Rights (1948)
* Impact of the UDHR on the Constitutions of the “New” States

* International Standards: UN Sponsored or “Core” International Conventions on Human Rights: International
Covenant on Civil and Political Rights (ICCPR), International Covenant on Economic, Social and Cultural
Rights (ICESCR), Convention on the Elimination of ALL Forms of Discrimination against Women (CEDAW),
Convention against Torture, Rights of Child Convention, Convention on the Rights of Migrant workers,
Convention against Racial Discrimination (CRD), Convention on Rights of Persons with Disabilities (CRPD)

» State Responsibility for Protection of Human Rights: The Concept of the “Responsibility to Protect”
* Vienna Declaration on Human Rights 1993
» Helsinki Declaration
* ASEAN Declaration
Unit-3
SOCIETY, ECONOMY, POLITY, RELIGION AND CULTURE — THEIR INTER- RELATIONSHIP

* Impact of Social Structure on Human Behaviour; Role of Socializations in Human Values, Human Rights
and Duties

» Science and Technology, Modernization, Globalization and Dehumanization
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Social Stratification: Racial and Caste Prejudice and Discrimination; Human Rights Issues of Weaker Sections
and Ethnic Minorities

Women: Gender Discrimination, Domestic Violence and Offences against Women; Gender Sensitive Laws
Children: Child Abuse, Child Labour, Street Children

Social Structure and Social Problems: Social and Communal Conflicts and Social Harmony
Rural Poverty, Unemployment, Bonded Labour, Modern Forms of Slavery
Urban Poverty, Slums, Lack of Basic Civil Amenities, Sex Workers

Rights of Refugees, Rights of Indigenous People, Aged Persons, Migrant Workers and Human Rights
Violations, Human Rights of Persons with Disabilities (PwDs) under the Rights of Persons with Disabilities
Act, 2016 Rights of Displaced Persons

Challenges in Human Rights: Religious Fundamentalism, Terrorism, Under development, Human trafficking
International Crimes,

Unit - 4
STATE AND INDIVIDUAL LIBERTY

Unit-5

The Changing Nature of State with Special Reference to the Developing Countries
Soft State, Interventionist State, Welfare State, Repressive State

Political Regimes and Human Rights.

Impact of Science and Technology on Human Rights and Duties

Human Rights and International Politics: Emergence of a New Global Order - Tehran Conference (1968)
— Vienna Conference (1993)

International Humanitarian Law: 1949 Geneva Conventions and Additional Protocols of 1977— International
Red Cross Society

International Criminal Tribunals (Rwanda and Former Yugoslavia) and the International Criminal Court (ICC)
International Intervention: The Question of Nation-State, Citizenship and Sovereignty
Right of Self-Determination: Autonomous Movements, Secessionist Movements

Grassroots Movements and Human Rights

UN AND VARIOUS AGENCIES, INTER-GOVERNMENTAL (IGOs) AND NON-GOVERNMENTAL ORGANIZATIONS
(INGOs)

UN: Establishment, Objectives and the Charter Provisions

UN Principal Organs: General Assembly, Economic and Social Council, Security Council
Subsidiary Organ: Human Rights Council

The Human Rights Council Advisory Committee

Specialized Agencies: UNICEF, UNESCO, ILO, WHO

INGOs such as the International Commission of Jurists (ICJ), Amnesty International (Al), Human Rights
Watch, Green peace

People’s Union for Civil Liberties (PUCL), People’s Union for Democratic Rights (PUDR) and Other Civil
and Democratic Rights Organizations in India.

UN High Commission for Refugees (UNHCR)
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Unit-6

UN Commission on the Status of Women

UN High Commissioner for Human Rights

GROWTH MODELS AND HUMAN RIGHTS

Unit-7

Models of Development: Growth Approach, Basic Needs Approach, Sustainable Human Development,
Rio Declaration on Environment and Development, 1992, Rio +20, Conservation of Natural Resources,
Agenda 21, Bio-Diversity Convention 1992

Globalization and Human Rights: Dynamics of Globalization, Emergence of Market Forces, Assertion of
Civil Society, Retreat of State, Privatization, Liberalization

Emergence of Information Age

Economic Growth Strategies (Developing Countries): Implications for Poverty Eradication, Employment issues,
Planned Development and Social Inequality

World Trade Organization: Implication for Human Rights, Impact on Developing Countries with special
reference to India

Intellectual Property Rights: Patents Law, Trade Related Intellectual Property Rights (TRIPS), Trade Related
Investment Measures (TRIMS),General Agreement on Trade and Services (GATS), Agreement On Agriculture
(AOA)

Transnational Corporations (TNCs) and Human Rights Situation in Developing Countries

Right to Development: The Third World Concerns, Working Group Recommendations, UNDP—initiatives,
UN Declaration on the Right to development

State and Development of the Marginalized/Disadvantaged Groups in India: The Poor, the Unemployed and
the Socially Dislocated People

Workers’ Rights, Minimum Wages Act — Problems of Implementation, Right to Security of Food, Health,
Education

DEVELOPMENT, UNDER DEVELOPMENT AND SOCIAL ACTION

.

Unit-8

Need for Collective Action in Developing Societies and Methods of Social Action

Land, Water and Forest Issues with special reference to India

Social Movements: Political, Social and Religious Reform

National Commission for Women, Children, Minorities, Scheduled Castes and Scheduled Tribes
Backward Class, Dalit and Women Movements

Agrarian and Peasant Movements

Right to a Healthy Environment

Principle of Sustainable Development

Ecological and Environment Movements

Civil Societies and NGOs, NGOs of India

HUMAN RIGHTS AND INDIAN CONSTITUTION

Indian Civilization: Change and Continuity.

Indian Constitution: Freedom Movement
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» Indian Constitution: Sociological Foundation
« Constitutional Vision of Role of the State
» Constitutional Vision of Freedom: Fundamental Rights and the International standards
» Constitutional Vision of Justice: Directive Principles of State Policy and international standards
* Public Interest Litigation (PIL), Indian Judiciary and Human Rights
* Judicial Interpretations: Landmark Judgments Fundamental Duties
» Constitutional Amendments
* Fundamental Duties
Unit-9
CONSTITUTIONAL GOVERNANCE
* Rule of law, Good Governance
» Constitutional Organs: Inter and intra-Relationships / Conflict and Cooperation.

* Fundamental Rights and Repressive Laws: Preventive Detention and Anti-Terrorist Legislations, Armed Forces
Special Power Act

* Imposition of National Emergency: The Societal Experience.

e The Criminal Justice System: Crime, Punishment and Human Rights with Special Reference to
IPC & Cr. P.C. and Indian Evidence Act

» Economic, Social and Cultural Rights: The Directive Principles of State Policy: The Question of Effectiveness
and Enforcement; their relationship with Fundamental Rights

* Legislation for the Weaker Sections: The Questions of Enforcement
» Law Enforcing Agencies: Police, Military and Para-Military Forces — Emerging Experience

* Human Rights Enforcement: The Protection of Human Rights Act, 1993, NHRC, State Human Rights
Commissions, Human Rights Courts

 Human Rights Education: Problems and Prospects
Unit-10
INTERNATIONAL ENFORCEMENT OF HUMAN RIGHTS

» Treaty Bodies under the “Core” Human Rights Conventions: General Overview

*  “Universal Periodic Review” and “Special Procedures”

*  Human Rights Committee (HRC)

+ Committee on Economic and Social Rights (CESCR)

+  Committee on Elimination of All Forms of Discrimination against Women (CEDAW)
* European Court of Human Rights (ECHR)

* Inter-American Commission on Human Rights

* Inter-American Court of Human Rights

* African Commission on Human and Peoples’ Rights

* African Court of Justice and Human rights 2008
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Code No : 24
SUBJECT: INDIAN CULTURE AND TOURISM
SYLLABUS
Unit -1
Traditional and Modern concepts of culture

Notions of Culture in textual tradition, Anthropological and Sociological understanding of the term Culture —
Elements of Culture—Concept of Indianness and value system—Relation between culture and civilization — Heritage
of India and Indian contribution to world culture.

Sources for the study of Culture -Archaeological: Cultural remains, Monuments, Numismatics — Evidences in
Tamilnadu—Epigraphy — Literary sources — Foreign accounts — Archival Sources.

Unit -2
Pre —historic and Vedic Culture

Stone Age cultures — Paleolithic, Mesolithic and Neolithic cultures — Chalcolithic culture — Harappan Culture
: Town planning, Art and Architecture—Evolution of Indian language families.

Early Vedic and Later Vedic Ideas and Institutions—Social and Religious conditions — Economic and Political
ideas —Religious movements and Emergence of states—Shramana Traditions — Buddhism, Jainism Ajivikas and
other sects — Education system — Major Education centers : Taxila and Kashi.

Unit-3
Mauryan and Gupta Period

Mauryan Period :Ideas and Institutions : Social Religious, Economic and political — Ashoka’s Dhamma — Scripts
: Brahmi and Kharosthi — Impact of foreign invasions — Art and Architecture — Literature — Scientific Achievements
— Contacts with outside World—Society, culture, values and Literature of Sangam Age.

Gupta Period : Institutions : Social, Religious, Economic and Political — Scientific achievements : Mathematics,
Astronomy, Metallurgy — Art and Architecture — Evolution of Temples — Paintings of Ajanta, Ellora and Bagh -
Literature — Education centers, Nalanda and Valabhi — Relations with Foreign Countries.

Unit-4
Philosophical and Ethical foundations of culture

Central teachings of Bhagavad Gita — Identity of Atman and Brahman according to Sankara—Ramanuja’s concept
of unity in difference — Ashtanga Marga — Concept of Liberation—Concept of God in Saivism and Vaishnavism.

Existence of God — Immortality of soul — Freedom of will-Law of Karma — Bhakthi movement — Pilgrimage
Tradition—Kabir — Ravidass — Emergence of sufism.

Unit-5
Culture of Medieval and Modern Period

Medieval Period : Social conditions — Position of women — Polity — Feudalism — Extent of slavery — Emergence
of Sultanate school of Architecture — Styles of Architecture : Nagara, Dravida, Vesara — ldeas and Institutions of
Mughal period — Mansab and Jagir — Art and Architecture of Mughals — Temples of Vrindhavan : Govinda Deva
and Keshava Das Temple — Four Quarter Gardens—Religious syncretism in coinage, miniatures and structures —
Arrival of Europeans and their impact.

Modern Period: Impact of western ideas and Indian responses — European studies of India: William Jones
and Asiatic society — Influence of Christian Missionaries — Emergence of New Education system — Indian Cultural
renaissance — Socio — Religious Reform movements: Brahma Samaj, Arya Samaj, Aligarh Movement, Ramakrishna
Mission and Theosophical Society—Dalit Movements — Sikh Reform Movements — Legislation on Women Education
and Social evils — Emergence of Modern Science and Technology.
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UNIT- 6
Fundamentals and Global Tourism

Definition of Tourism—Definition of Tourist—-Early and Medieval period Travel -Forms of Tourism : Inbound and
Outbound, National and International — Importance and Characteristics of Tourism—Basic components of Tourism:
Transport and Accommodation—Impacts of Tourism: Social Cultural and Environmental-Travel Motives.

Global Tourism : Three letter city code — Two letter Airlines and Airport Code —Time zones — Elements of
Weather and Climate—Vegetation of United States of America, Europe, Asia and Australia—Contemporary trends in
International Tourist Movements — Demand and Resource Factors—Functions of Tourist Organisations:

UNWTO, IATA, ICAO, PATA, IATO, UFTAA, ASTA, IHA, TAAI, ITDC—Ministry of Tourism, Culture, Railways and
Civil Aviation.

UNIT-7
Tourism Products in India

Climate and Vegetation of India — Physical Geography-Distributions of Rivers, Mountains , Coastal areas and
Deserts—Heritage — Art and Architecture — Museums —Art Galleries — Music and Dances — Major Religious centres:
Hinduism, Buddhism, Islam, Christianity and Sikhism—Historical monuments — Palaces — National Parks —Wild
life Sanctuaries—Biosphere reserves—Beach Resorts and Hill Stations: Major attractions : Eco — Tourism, Village
Tourism, Cultural Tourism, Natural Tourism, Adventure Tourism, Agri—-Tourism, Medical Tourism, Wellness Tourism

UNIT-8
Transport and Travel

Evolution of Transport Systems—Major Transport System: Road, Rail, Air and Water Transport — Major
Transportations in India —Types of Air lines and Air crafts —GDS in Air Transports — Facilities in Airports — Flight
services — Open sky Policy -Frequent flyer programme—Baggage rules—Travel documents — Railway systems of
the world: British Rails, Euro Rails, Amtrak, Orient Express, Trans-Siberian Railway —Indian Railways: Types of
Tours, Special Schemes and Packages—Palace on Wheels, Deccan Odissy, Golden Chariot, Maharaja’s Express,
Royal orient—-Water Transport systems: Cruises, Ships, Ferry services, Hovercrafts and Boats.

History of Travel trade-Types of Travel Agents—Whole sale and Retail Agents—Types of Tour Operators:
Inbound, Outbound, National and International-Types of Tours and Packages—Procedure for obtaining recognition
for Travel Agency—Organisation structure—Functions of Travel Agency — Types of Itinerary—Planning and essentials
of Itinerary—Passport and Visa: Types, Procedure and validity — Insurance and Health certificates — FEMA-Cargo
handling — Dangerous and Prohibited Goods.

UNIT-9
Hospitality and Management

Characteristics of Hospitality Industry—Types of Hotels—Classifications of Hotels—Hotel Departments—Activities:
Front Office, Housekeeping, Bar and Restaurant, Supporting services—Reservation and Registration—-Meals Plans—
Types of Guests — Food production — Organisation — Functions — Room services—Food services—Catering services.

Managerial Functions — Roles in Organisations—Functions of Planning, Organising, Staffing, Directing and
Controlling—Understanding and Managing Individual and Group behaviour — Communications — Leadership—Organisation
structure—Basic Accounting Records and Books of Accounts — Double entry system—Cash Book—Final Accounts
with adjustments — Financial Management: Capital Structure, Capital Budgeting, Internal Financial Control-Types
of Budgets—Preparation of Budget —Working Capital Management-Cash Management—Role of IFCI and Other
Financial Institutions—Elements of Contract Act—Indemnity and Guarantee—Consumer Production Act.

UNIT-10
Tourism Policy, Planning and Marketing

Tourism Planning: Role of Government and Private sectors—Tourism planning for Thrust areas and Special
Tourism areas — Sustainable Tourism Development—Tourism Policy: Features influencing Tourism Policy — National
Tourism Policy-WTO Guidance for Planning—Concept of Goods and Services

Characteristics of Services — Service Marketing—Marketing Strategy—Market Segmentation—Marketing Functions—
7Ps of Tourism Marketing — Branding and Packaging — Product Life cycle-Destination development — Attributes
and Resources of Destinations—Destination Image formation Process — Advertising—Sales Promotion — Publicity —
Personal selling - Tour Brochures - Tourism Distributions - Channels of Distribution — Travel Agencies and Online
Travel Agencies.
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Code No: 25
SUBJECT: INDIAN MUSIC
SYLLABUS
Unit — 1 :
Technical Terms:

Sangeet, Nada: ahata & anahata , Shruti & its five jatis, Seven Vedic Swaras, Seven Swaras used in
Gandharva, Suddha & Vikrit Swara, Vadi-Samvadi, Anuvadi-Vivadi, Saptak, Aroha, Avaroha, Pakad / vishesa
sanchara, Purvanga, Uttaranga, Audava, Shadava, Sampoorna, Varna, Alankara, Alapa, Tana, Gamaka, Alpatva-
Bahutva, Graha, Ansha, Nyasa, Apanyas, Avirbhav, Tirobhava, Geeta; Gandharva, Gana, Marga Sangeeta,
Deshi Sangeeta, Kutapa, Vrinda, Vaggeyakara Mela, Thata, Raga, Upanga,Bhashanga ,Meend, Khatka,
Murki, Soot, Gat, Jod, Jhala, Ghaseet, Baj, Harmony and Melody, Tala, laya and different layakari, common
talas in Hindustani music, Sapta Talas and 35 Talas, Taladasa pranas, Yati, Theka, Matra, Vibhag, Tali,
Kaida, Quida, Peshkar, Uthaan, Gat, Paran, Rela, Tihai, Chakradar, Laggi, Ladi, Marga-Deshi Tala, Avartana,
Sama, Vishama, Atita, Anagata, Dasvidha Gamakas, Panchdasa Gamakas ,Katapaydischeme, Names of
12 Chakras, Twelve Swarasthanas, Niraval, Sangati, Mudra, Shadangas , Alapana, Tanam, Kaku, Akarmatrik notations.

Folk Music

Origin, evolution and classification of Indian folk song / music. Characteristics of folk music. Detailed study
of folk music, folk instruments and performers of various regions in India. Ragas and Talas used in folk music
Folk fairs & festivals in India.

Rasa and Aesthetics:

Rasa, Principles of Rasa according to Bharata and others. Rasa nishpatti and its application to Indian Classical
Music. Bhava and Rasa. Rasa in relation to swara, laya, tala, chhanda and lyrics. Aesthetics according to Indian
and western Philosophers. General knowledge of 64 kalas according to Vatsyayan General history of Raga-Ragini
Paintings and Raga Dhayana. Interrelation of Fine Arts.

Unit-2:
Research Methodology and Pedagogy, Avenues, Interdisciplinary aspects and Modern Technology:

Research Pedagogy: Research areas, review of literature, selection of suitable research topics and research
problems, Methodology of Music research, Preparing synopsis, Data collection and its sources, Analysis of data
collection, Writing project report, Research project Indexing, references and bibliography etc.

Research Avenues and its Interdisciplinary aspects: Music and Literature, Music Therapy, Philosophy,
Psychology, Physics, Mathematics, Economics, Social Sciences, Religion and Culture.

Modern Technology: Electronic equipments, computer, internet etc.
New trends in Indian Music in post - independence era.
HINDUSTANI MUSIC
(VOCAL, INSTRUMENTAL AND MUSICOLOGY)
Unit-3:
Applied Theory:

Detail study of Sangeet Utpatti; Musical scales (Indian and western); Detail study of Gram, Murchchhana and
Chatussarna; Jaati Lakshana, Jaati Bhed, concept of Raag, Raag-Lakshan.

Classification of Raag: 1) Gram Raag and Deshi Raag Classification 2) Male Raag classification 3) Thaat Raag
classification 4) Shuddha, Chhayalag and Sankeerna Raag classification 5) Raag-Raagini classification 6) Raagang
classification; Time theory of Raagas; Placement of shuddha and vikrit swaras on shruties in Ancient, Medieval
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and Modern Period; Description of popular Raagas and Taalas; Notation systems of Hindustani, Karnataka and
Western Music; Merits and demerits of a vocalist (Gayak); Remix, Fusion, Orchestra, Coir and Acoustic; Comparative
studies of Hindustani and Karnatak Swaras and Taalas; Karnatak names of Popular Hindustani Ragas; Knowledge
of different Layakaaries such as dugun, Tigun, Chaugun, Aad, Kuad and Viaad.

History of Indian Music, contribution of Musicologists and their textual tradition:

Study of the Historical Development of Hindustani Music from Vedic to Modern period; Ancient
Medieval and Modern Musicologist and Scholars:- Bharat, Naarad, Matang, Someshwardev, Jagdekmall,
Nanyadev, Sharangdev, Parshwadev, Sudhakalash, Maharana Kumbha, Ramamatya, Damodar
Pandit, Pt. Ahobal, Shriniwas, Hridyanarayana, Vyankatmakhi, Pt. Vishnu Digambar Palushkar,
Pt. Vishnu Narayan Bhatkhande, Pt. Vinayak Rao Patwardhan, Pt. Omkarnanath Thakur, Acharya Birhaspati, Thakur
Jaidev Singh, Sharachchandra Shridhar Paranjape, Bhagwat Sharan Sharma, Dr. Prem LataSharma, Dr. Subhadra
Choudhary, Prof. R.C. Mehta, Prof. Pradeep Kumar Dixit.

Study of ancient, Medieval and Modern Treatises in Indian Music like Natya Shastra, Nardiya Shiksha, Sangeet
makarand, Brihaddeshi, Manasollaas, Sangeet Chudamani, Bharat Bhashya, Sangeet Ratnakar, Sangeet Samaysar,
Sangeet opanishat saaroddhar, Sangeet Raj, Swaramalekalanidhi, Sangeet Darpan, Sangeet Paarijaat, Raga
Tatvavibodh, Hridaya Kautuk, Hridaya Prakash, Chaturdandi Prakashika, Sangeet Chintamani, Pranavbharati etc.

Contribution of Western Scholars to Indian Music: Capt. N.A. Willard William Johnes, Capt. C.R. Day, E.
Clements, Fox Strangwayes, H.A. Popley & Alain Danielou.

Compositional forms and their evolution:

Prabandh, Dhrupad, Dhamaar, Saadra Kheyaal, Tarana, Trivat, Chaturang, Sargam Geet, Lakshan Geet,
Raagmaala etc.

Thumri, Dadra, Tappa, Hori, Kajri, and Chaiti etc. Light Music: Geet, Gazal and Bhajan etc.
Firozkhani Gat, Maseetkhani Gat, Razakhani Gat and Zafarkhani Gat and its kind.
Jaati, Javali, Kriti, Tillana, Raagam, Taanam, Pallavi.

Origin, development and presentation of above said vocal and instrumental compositions. Popular artists in the
field of above said forms.

Unit-4:
Musical Instruments and its Classification:

Classification of Indian Musical Instruments in Ancient, Medieval and Modern period Different types of Veenas
in ancient period Tat-Sitar, Sarod, Violin, Dilruba, Israj, Santoor, Tanpura, Surbahhar, Guitar. Ghan-Jaltarang,
Ghatam, Morsing, Chipali, Manjeera, Jhanjh, Kartal Sushir—Flute and its varieties, Shehnai, Nagaswaram, Harmonium
Avanaddha—Pakhawaj, Tabla, Mridangam, Kanijira, Khol, Chang, Nakkara, Duff, Hudaka, Dholak. Origin, evolution,
playing techniques and famous artist of these Instruments.

Contribution of composers / performers to Indian Music:

Tansen, Haridas, Gopal Nayak, Sadarang, Pandit Balkrishna Bua Ichalkaranjikar, Pandit Vishnu Digambar
Palushkar, Pandit Vishnu Narayan Bhatkhand, Ustaad Faiyaz Khan, Ustad Bade Gulam Ali Khan, Ustad
Nisaar Hussain Khan, Pandit Omkar Nath Thakur, Pandit Vinayak Rao Patwardhan,Pandit Naryan Rao
Vyas, Pandit C.R. Vyas, Pandit Krishna Rao Shankar Pandit, Pandit Mallikarjun Mansoor, Smt Gangubai
Hangal, Kesar Bai Kerkar, Abdul Kareem Khan, Heerabai Barodekar, Suhasini Koretkar, Bade Ramdas,
Siddheswari Devi, Begham Akhtar, Shobha Gurtu, Girija Devi, Savita Devi, Moghubai Kurdikar, Kishori Amonkar,
Pandit Kumar Gandharv, Pandit Jasraj, Pandit Balvant Rai Bhatt. Pt. Ramashraa Jha.

Asad Ali Khan, Pt. Lal Mani Mishra, Abdul Halim Zafar Khan, Ali Akbar Khan, Sharan Rani, Amjad Ali Khan,
Anath Lal, Panna Lal Ghosh, Vijay Raghav Rao, Ragunath Seth, Hari Prasad Chaurasia, Ahmad Jaan Thirakava, Pt. Samta
Prasad, Kishan Maharaj, Kudau Singh, Paagal Das, Brij Bhooshan Kabra, Vishwa Mohan Bhatt, Shiv Kumar Sharma,
Bhajan Sopori, M.S. Gopal Krishnan, V.G. Jog, N. Rajam,Appa Jalgaonkar, Mehmood Dhaulpuri. Recipient of Bharat Ratna:-
M.S. Subbhalakshmi, Pt. Ravi Shankar, Utsad Bismillah Khan, Lata Mangeshkar and Pt. Bhim Sen Joshi.



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 95

Purandar Das, Shyam Shastri, Mutthuswami Dixitar, Tyagraja, Swathi Tirunal Bach, Beethoven, Mozart,
Yahudi Menuhin. Gharna and Institutional System and conferences of Hindustani Music: General study
of origin and development of Gharana. Institutionalised system and their contribution to Hindustani Music.
Four baanies of Dhrupad and its importance to Hindustani Music.

General study of various Gharanas of Dhrupad Kheyal and Instrumental Music.
Special features of Gharanas in vocal and Instrumental Music and its famous artists.
Purab and Punjab Angas of Tumari.

Important music conferences in India.

National and International awards in the field of music.

Contribution of Music educational institutes Akademies, Prasar Bharati, Song and Drama Division and Film in
Indian Music.

Unit-5:
KARNATAKA MUSIC
Applied Theory:

Musical scales (Indian & Western), Suddha and vikrita svaras , Sruti in ancient, medieval & modern period,
Detailed study of grama, murchana- jaati , Jaati lakshana in ancient period , Concept of Raga, Classification of
Raga from ancient to modern period, Ragalakshana-s of popular ragas, Mela- Janya system, Katapayadi and Bhuta
sankhya, Janya- Raga classification, Ancient- Palai-Pan system, 22 Srutis & their distribution among Swaras and
Ragas, Suladi sapta Tala- s, Scheme of 35 Talas, Tala dasa pranas, Marga and Desi talas, Talas of Tirupugazh,
Shadangas and Shodasangas, important Ragas and Talas of Hindustani music. Notation systems in Hindustani,
Karnatak and Western music (Staff Notation). Voice culture, Orchestration and Acoustics.

Historical perspective of music- Contributions of Scholars, Musicologists, Musical concepts in Treatises:

Narada—Naradiya siksha, Sangita makaranda; Bharata—Natya sastra; Dattila-Dattilam, Matanga — Brihaddesi;
Someshwara — Manasollasa; Parsvadeva—Sangita Samayasara; Sarangadeva—Sangita Ratnakara, Simhabhupala;
Nanyadeva- Bharata Bhashyam; Lochana kavi-Raga Tarangini; Jagadekamalla—Sangita Chudamani; Vidyaranya—
Sangita Sara, Ramamatya—Swaramelakalanidhi; Rana Kumbha- Sangita Raja; Somnatha—Raga Vibodha, Ahobala—
Sangita Parijata; Govinda Dikshita— Sangita Sudha; Venkatamakhi-Chaturdandi Prakasika; Tulaja-Sangita
Saramrita ; Govinda Acharya-Sangraha Chudamani; Subbarama Dikshitar— Sangita Sampradaya Pradarsini;
Abraham Panditar—-Karunamrita Sagaram;

Nadamuni Panditar—Swara Prastara Sagaram; Atoor krishna Pisharoti- Sangita Chandrika. References to Musical
concepts in Silappadikaram, Sangam Texts,Panchamarabu, Tala Samudram, Mahabharata Chudamani, Yazhnool
and other important texts in Tamil, Telugu, Kannada and Malayalam.

Musicologists

V.N.Bhatkhande, V.D.Paluskar, Swami Prajnanananda, B.C.Deva, P. Sambamurthy, S.Seetha, V.Raghavan,
Premalata Sharma, R.Satyanarayana, T.S.Parthasarthy, N.Ramanathan, S.A.K. Durga, Balantrapu Rajanikantarao,
R.C Mehta & their works . Contribution of western scholars to Indian Music; Curt Sachs, N.A.Willard, William
Jones, C.R.Day, E.Clements, Fox Strangways, H.A.Popley & Alain Danielou.

Compositional forms and their evolution: Origin and development of Prabandha, Gitam, Swarajati, Jatisvarm,
Tanavarnam, Padavarnam, Kirtana, Kriti, Padam, Javali, Tillana, Ragam-Tanam—Pallavi, Niraval, Kalpanasvara,
Tevaram, Divyaprabandham, Tiruppugazh, Thaya, Ragamalika, Viruttam, Dandakam, Churnika, Sloka, Daru, Ashtapadi,
Tarangam, Thiruvaimozhi, Thiruppavai, Chindu, Thiruvasagam, Group Kkritis.

Geya nataka-a, Nritya nataka-s Hindustani musical forms Dhrupad, Dhamar, Khayal, Thumri, Tappa, Tarana,
Trivat, Chaturang, Vrindgan.

Music Instruments of India: Indian concept of classification of music Instruments.

Origin, Evolution, Structure and playing Technique of Veena, Tambura, Violin, Chitra Vina, Viola, Mandolin,
Flute, Nadasvaram, Pancha mukha vadyam, Mridangam, Tavil, Kanjira, Dappu, Chenda, Maddalam,Timila, Jaltarang,
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Ghatam, Morsing, Chipla, Jalra, Kartala and other Tala instruments. Outline knowledge of-Sitar, Sarangi, Sarod,
Shehnai, Tabla, Pakhwaj, Piano,Guitar, Clarionet.

Contribution of Composers / Performers to Music (Indian and Western):

Tevaram, Alwars, Jayadeva, Dasa Kuta, Purandara Dasa, Annamacharya, Tallapaka composers, Bhadrachala
Ramadasa, Arunagirinathar, Muthutandavar, Marimuttupillai, Arunachala Kavirayar, Sangeeta Mummurthy viz.,
Syamasastry, Tyagaraja, Muttuswami Dikshitar, Swati Tirunal, Gopalakrishna Bharati, Tanjore Quartette, Patnam
Subramanya lyer and other prominent post Trinity composers.

Ariyakudi Ramanuja lyengar, Musiri Subrahmanya lyer, G.N Balasubramaniam, Maharajapuram Vishwanatha
lyer, Semangudi Srinivas lyer, Chembai Vaidyanatha Bhagavatar, K.V Narayana Swamy, M.D Ramanathan,
R.K Srikanthan, M.Balamurali Krishna, M.S.Subbalakshmi, D.K. Pattammal, M.L.Vasantkumari, Brinda, Mukta and
other prominent vocalists.

Karaikudi Samba Siva lyer, Veena Dhanammal, S.Balachander, Mysore Doraiswami lyengar, S. Balachander,
Chitti Babu, Mysore Chowdiah, Lalgudi Jayaraman, Dwaram Venkataswami Naidu, T.N.Krishnan, M.S.Gopalakrishnan,
Sarabha Sastri, T.R.Mahalingam, N.Ramani, Sheikh Chinna Moulana, Ambalapuzha Brothers, Namagiri Pettai
Krishnan, Palghat Mani lyer, Palani Subramaniam, Viku Vinayakram, Harishankar and other prominent musicians
of Veena, Violin, Flute, Nadaswaram, Mridangam, Ghatam and Kanjira.

Unit-6:
Prominent Banis, Music training, Education and Propagation:

Merits and limitations of Gurukula sampradya, Institutional training and Academicteaching system in Universities
Nagasvaram Bani-Tanjavur style, Mridanga Bani—Tanjavur, Pudukkotai and Palakadu Styles, Banis of Dhanammal
School, Ariyakudi, Musiri, GNB, Maharajapuram, Chembai and Semmangudi.

Styles of Music Trinity and analysis of their Ragas, Compositions with various musical versions.

Music propagation through Music academies, Prasar Bharati, Song and Drama Division, Films, Music festivals
like Tiruvaiyaru, Chembai, Melattur etc.

Influence of other music systems on Karnatak music—Hindustani and Western.
National and International Awards in Music.
Applied Theory — Taal & Avanadhavadhya:

Description and playing techniques of Varna’s and their combinations in Tabla and Pakhwaj instruments.
Ten Pranas of Taal (detailed study). Detailed study of Margi and Deshi Taal system (Paddhati), knowledge of
Karnataka Taal system: Detailed knowledge of Uttar Bhartiya Taal Padhati and Taalas used in Uttar Bhartiya
Sangeet.

A brief knowledge of Taalas used with Rabindra Sangeet.

Laya and Layakari. Detailed knowledge of Hindustani and Karnatak taal notation system.

Brief knowledge of staff notation system.

Tabla accompaniment with vocal, (classical, semi-classical music) instrumental music and Kathak Dance.
Relationship between Taal and Chhand, Knowledge of composing Tihaies of different matras.

Detailed knowledge of Tihai—Damdar, Bedam, Nauhakka and chakradar Tihaies. Mathematical calculation of
chakradar- (Sadharan, Firmaishi and Kamalichakradar).

Difference between Chakradar Gat, Chakradar Tukada and Chakradar Paran. The Chakra of Thirty two tihaies
describe by Acharya Brihaspati.

History of Music, Treatise and Contribution of Musicologist:

Bharat, Sharangdeva, Matang, Parashwadev Nanyadev, Ramamatya, Somnath, Damodar Pandit,
Ahobal, Venkatmakhi, V.N. Bhatkhande, V.D. Paluskar, Pundarik Vitthal, Dr. Subhadra Chaudhary, Nikhil Ghosh,
Madhukar Ganesh Godbole, Swami Pagal Das, Purshottam Das Pakhawaji, Girish Chandra Shrivastava,
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Bhagawat Sharan Sharma, Prof.Sudhir Kumar Saxena, Dr. Aban Mistry, Dr. Yogmaya Shukla, Arvind Mulgaonkar,
Sudhir Mainkar, Dr. Arun Kumar Sen, Chhote Lal Mishra.

Detailed study of the following texts:

Natya Shastra, Sangeet Ratnakar, Bruhad Deshi, Sangeet Samyasar Sangeet Raj, Ashtottar Shat Taal, Lakshanam,
Bhartiya Sangeet Vadya, Table Ka Udagam Vikas avam Vadan Shailiyan, Bhartiya Talon Ka Shastriya Vivechan,
Pakhawaj avam Table ke Gharane avam, Parmparayen, Taal Kosh, Tabla Vadan Kala avam Shastra, Tabla, Bhartiya
Taal Men Anekata Mein Ekta, Aesthetics of Tabla, Tabla Puran, Taal Vadya Parichaya, Tabla Granth Manjusha,
Laya Taal Vichar Manthan, Tabla Vadan Mein Nihit Saundaraya, Solo Tabla Drumming of North India, Tabla of
Lucknow, Taal Vadya Shashtra, Bhartiya Sangeet Men Taal, Chand Avam Roop Vidhan.

Unit-7:

Detailed study of Compositional Forms of avanaddha vadyas Definition of Bandish—-expandable and
nonexpendable compositions. The aesthetics of bandishen. Importance of presentation of Bandishen Detailed study
of Theka, Peshkar, Quaida and its prastar (Paltas), Bant, Rela, Rau, Tukda, Mukhada, Gat and its various
kinds, Rang-Rela, Fird, Paran, Tihaies of various kinds. Gats and Quaidas of different Gharanas, Laggi- Ladi.

Study of different compositions popular in classical vocal, Semi-Classical and instrumental music:- Khayal,
Masitkhani Gat, Raza Khani Gat, Thumari, Dadra, Tappa, Kajari, Chaiti, Dhrupad, Dhamar, Sadra, Jhoola,
Bhajan, Gazal, Geet.

General Knowledge of compositions used in Kathak dance:- Aamad, Paran, Tatkar, Toda, Stuti Paran.

Classification of Musical Instruments, descriptions of Musical Instruments fromAncient to present period in
India.

Classification of Indian Musical Instruments as per described by Bharat, Sharangdev and Dr. Lalmani Mishra.
Detailed study of Origin, Evolution, Structure and playing technique of the following instruments:-

a) Tat Vadya:- Veena, Vichitra Veena, Naradiya Veena, Saraswati Veena, Rudra Veena, Sitar, Sarod, Sarangi,
Violin, Dilruba, Israj, Santoor, Surbahar, Tanpura, Guitar, Eaktara, Dotara.

b) Sushir Vadya:- Flute, Shehanai, Nagasvaram, Claronate, Algoza, Sundari, Maguti.

c) Avanaddha Vadya:- Panav, Patah, Mirdang, Pakhawaj, Tabla, Mridangam, Tavil, Khanjira, Khol, Chenda,
Chang, Upang, Duff, Nakkara, Dhol, Dholak, Sambal, Dholaki, Naal, Huddaka, Pung.

d) Ghana Vadya:- Jal-Tarang, Nal-Tarang, Ghatam, Morsing, Chipli, Jalra, Kartaal, Jhanjh, Manijira.
Popular percussion instruments used in Western Music:-
Kittle Drum, Snare Drum, Bass Drum, Tenor Drum and other important percussions.

Performer & Composers:-

Tabla:- Natthu Khan, Modu Khan, Bakshu Khan, Abid Hussian Khan, Haji Vilayat Ali, Salari Khan, Chudiya
Imam Baksh, Ram Sahay, Munir Khan, Habibuddin Khan, Ahmemadjan Thirukuwa, Amir Hussain, Jahangir
Khan, Shekh Daud, Bade Munne Khan, Karamtullah Khan, Allarakha Khan,Gyan Prakash Ghosh, Nikhil Ghosh,
Gama Maharaj, Kishan Maharaj, Kanthe Maharaj, Samta Prasad (Gudai Maharaj), Anokhe Lal Mishra, Bhai
Gaitonde, Pandharinath Nageshkar, Suresh Talwalkar, Hashamat Ali Khan, Zakir Hussain and contemporary tabla
and pakhawaj vizards & scholars.

Pakhawaj:- Kudau Singh Jodhsingh, Nana Panse, Ayodhya Prasad, Pagal Das, Chatrapati Singh, Arjun Sejwal,
Madhav Rao Alkutkar, Sakhara Ram. Nakkara Vadak:- Dilawar Khan, Aggan Khan.

Dholak Vadak:- Bafati Khan, Gulam Jafer, Dholki:- Vijay Chauhan.
Unit-8:
Karnatak Music:-

Vocalists and Instrumentalists Bharat Ratan Subbalakshmi, S. Balchandar, Bal Muralikrishnan, Lalgudi Jairaman,
T.N. Krishnan, Palghat Raghu, Palghat Mani lyer, Umayalpuram Shivraman, U. Srinivasan, Vikku Vinayak Ram,
Hari Shankar.
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North Indian Vocalist & Instrumentalist:-

Allauddin Khan, Vilayat Khan, Ravishankar, Abdul Haleem Jafer, Balram Pathak, Nikhil Banerjee, Hafeez
Ali Khan, Ali Akbar Khan, Amajad Ali Khan, V.G. Jog, D.K. Datar, N Rajam, Hari Prasad Chourasiya, Pannalal
Ghosh, Bismillah Khan, Ali Hussain, Siddharam Jadhav, Krishna Rao Shankar Pandit, Mogubai Kurdikar, Kesar Bai
Kerkar, Mallikarjun Mansoor, Abdul Karim Khan, Faiyaz Khan, Bhimsen Joshi, Gangubai Hangal Malini Rajurkar,
Kishori Amonkar, Jas Raj, Kumar Gandharava and Aamir Khan.

Dancers:-

Acchan Maharaj, Lacchu Maharaj, Sitara Devi, Gopi Krishna, Birju Maharaj, Durga Lal, Yamini Krishnamurty
Sanyukta Panigrahi and Kalyani Kutti Amma.

All National and International Awardees in the field of Music, Dance, folk music and folk dances with special
reference to percussion instrumentalists.

Detailed Study of Gharanas and Institutional System in Music
Definition of Baaj & Gharanas.

Historical Evaluation & Developments of Gharanas of Tabla & Pakhawaj, Delhi Gharana, Ajarada Gharana,
Farrukhabad Gharana, Lucknow Gharana, Benaras Gharana, Punjab Gharana, Nana Panase Gharana, Kudau
Singh Gharana.

Varna Nikas (Playing Technique) in different Gharanas.

Main Characteristics of Peshkar, Quida, Rela, Gat, Tukada, Paran, Tihai, Chakradar & Laggi Ladi on the basis
of Gharanas.

Importance and utility of Tabla & Pakhawaj in classical music, semi classical, sugam & film music.

Universities, Academies and other institutions, Renowned Professors, Gurus, Academicians, Administrators who
are propagating music.

Unit-9:
RABINDRA SANGEET
Applied Theory:

The Knowledge of round the clock ragas and raginis, the knowledge of talas, the knowledge of kirtana,
baul and other folk songs of Bengal, the Knowledge of monsoon and vernal ragas and raginis, selected
provincial songs, selected verses from the Vedas and upanisads frequently chanted by Tagore. Rabindra Nath
Tagore specially created talas i.e., Jhampak (5 matra), Sasthi (6 matra), Rupakra (8 matra), Nabatal (9 matra),
Ekadasi (11 matra), Nabapanchatal (18 matra). Mulgan and Bhanga Gan. Brahma sangeet by Tagore’s. Tagore’s
poetic songs, (Kabyageeti), Vedic hymns (tuned by Tagore). Patriotic songs. Akarmatrik Notation system.

Historical Perspective of Music:

Conversation between Tagore and eminent personalities of India and abroad. Western scholars on Tagore
Music. ‘Sangeet Chinta’ full study of Tagore book. Influence of European music as a whole on Tagore. Influence
of European Music and provincial tune. Tagore’s creative journey in song writing and musical compositions. History
of Anthology of Tagore songs. Basic knowledge in Indian classical music with special emphasis in Dhrupad, Kheyal,
Tappa, Thumri. Knowledge of notation and tal (Indian and Western).

Composition forms and their evolution:

Main forms for Rabindra Sangeet. Geetanjali and song offerings — a textual study. Biography of Tagore:
The Music composer upto geetanjali era throughout Tagore’s life. The music composer (second part) after geetanjali
to 1941. Barsamangal, sarodotsav etc.

Aesthetic approach of Rabindranath Tagore through Rabindra Sangeet. Tagore’s Philosophy of Music, Sahityer
pathe, Sahitya, Sahityer Swarup. Tagore’s vision of music in his early days. Concept of Tagore’s musical philosophy
as expressed in essays, poems, novels etc. Knowledge of Raga. Bengali Songs: Pre contemporary and Post
Rabindranath era. Bramhasangeet and Patriotic songs of different author otherthan Rabindranath. Bramhasangeet:
different author other than Tagore family. Bedgan, Maghotsav, Upasana Song, Songs of Tagore House, Hansirgan.
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Music Instrument of India:

Popular instruments used in Rabindra Sangeet, i.e., Esraj, Guitar, key board, Sitar, Tanpura, Harmonium, Sarod,
Violin, Mandira, Organ — Piano, Flute and its varieties, Pakhawaj, Tabla, Sri khol, Dhol, Mridangam, Jaltarang
etc. Rabindra Sangeet: Experiments in Rhythms and Talas Application of Various talas & rhythms. Surantar and
Chhandantar.

Unit-10:
Contribution of Scholars / Performer and their Textual Traditions:

Tagore’s Geetinatya and Nrityanatya e.g. — Valmiki Prativa, Kalmrigaya, Mayar Khela, Chitrangada, Chandalika,
Shyama, Taser Des, Shapmochan etc. and other Dramas full of various songs, i.e., like Prayaschitta, Visarjan,
Muktadhara, Achalayatan, Raja, Raktakarabi, Phalguni, Basant, Sisutirtha, Rinsodh, Raja o Rani, Prakitir Pratisodh.
Tapati etc. (All dramatic works and example Tagores musical creativity in Gitabitan — a textual study (Part I, Il
IlI) and Swarabitan (Notation Books) 1- 66 and others. Bhanusingher Padabali, Ritunatya. History of Anthology
of Tagore’s songs.

Contribution of Scholar / Performer / Musicians

Pratibha Devi, Subinoy Roy, Nilima Sen, Indira Devi Chowdhurani, Maya Sen, Suchitra Mitra, Kanika
Bandyopadhyay, Santidev Ghosh, Jyotirindranath Tagore, Debendranath Tagore, Sailajaranjan Majumdar, Anadi
Dastidar, Kangalicharan Sen, Amiya Thakur, Bhimrao Sastri, Ases Bandyopadhyay, Girijasankar Chakraborty, Ramesh
Chandra Bandyopadhyay, Rajeswari Dutta, Sankha Ghosh, Sudhir Chakraborty etc.

Gharana and Institutionalised system of Music:

An overall survey of Tagore’s musical creativity, tonal and rhythmic varieties of Tagore’s musical compositions
including his own experimental variations. Periods and phases of Tagore’s musical compositions. Periods and
phases of Tagore’s musical compositions (Chronological order may be maintained). Influence of Hindustani, Karnatak
and Western music on Rabindra Sangeet, Compositions who influenced Rabindra Sangeet. Tagore Song used
in films. Tagore songs:

Tunes adapted from Tappa, Thumri, Tarana and Bhajan with original songs.
The cultural atmosphere of Tagore’s family (Pathuriaghata and Jorasanko, Kolkata).

Thematic Variations of Tagore’s music: (Puja, Prem, Swadesh, Prakriti, Vichitra, Anusthanik) Festival songs of
Rabindra Sangeet. Knowledge of Hindustani songs and Tagore’s opinion on these songs.

National Anthem of India and Bangladesh. Rabindra Sangeet based on classical tune.
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Code No: 26
SUBJECT : INFORMATION TECHNOLOGY
SYLLABUS
UNIT-1 : DISCRETE STRUCTURES AND OPTIMIZATION

Mathematical Logic: Propositional and Predicate Logic, Propositional Equivalences, Normal Forms, Predicates
and Quantifiers, Nested Quantifiers, Rules of Inference .

Sets and Relations: Set Operations, Representation and Properties of Relations, Equivalence Relations,
Partially Ordering.

Counting, Mathematical Induction and Discrete Probability: Basics of Counting, Pigeonhole Principle,
Permutations and Combinations, Inclusion-Exclusion Principle, Mathematical Induction, Probability, Bayes’ Theorem.

Group Theory: Groups, Subgroups, Semi Groups, Product and Quotients of Algebraic Structures, Isomorphism,
Homomorphism, Automorphism, Rings, Integral Domains, Fields, Applications of Group Theory.

Graph Theory: Simple Graph, Multigraph, Weighted Graph, Paths and Circuits, Shortest Paths in Weighted
Graphs, Eulerian Paths and Circuits, Hamiltonian Paths and Circuits, Planner graph, Graph Coloring, Bipartite
Graphs, Trees and Rooted Trees, Prefix Codes, Tree Traversals, Spanning Trees and Cut-Sets.

Boolean Algebra: Boolean Functions and its Representation, Simplifications of Boolean Functions

Optimization: Linear Programming—Mathematical Model, Graphical Solution, Simplex and Dual Simplex Method,
Sensitive Analysis; Integer Programming, Transportation and Assignment Models, PERT-CPM: Diagram Representation,
Critical Path Calculations, Resource Levelling, Cost Consideration in Project Scheduling.

UNIT-2 : COMPUTER SYSTEM ARCHITECTURE

Digital Logic Circuits and Components: Digital Computers, Logic Gates, Boolean Algebra, Map Simplifications,
Combinational Circuits, Flip-Flops, Sequential Circuits, Integrated Circuits, Decoders, Multiplexers, Registers and
Counters, Memory Unit.

Data Representation: Data Types, Number Systems and Conversion, Complements, Fixed Point Representation,
Floating Point Representation, Error Detection Codes, Computer Arithmetic—Addition, Subtraction, Multiplication and
Division Algorithms.

Register Transfer and Microoperations: Register Transfer Language, Bus and Memory Transfers, Arithmetic,
Logic and Shift Microoperations.

Basic Computer Organization and Design: Stored Program Organization and Instruction Codes, Computer
Registers, Computer Instructions, Timing and Control, Instruction Cycle, Memory-Reference Instructions, Input-
Output, Interrupt.

Programming the Basic Computer: Machine Language, Assembly Language, Assembler, Program Loops,
Subroutines, Input-Output Programming.

Microprogrammed Control: Control Memory, Address Sequencing, Design of Control Unit.

Central Processing Unit: General Register Organization, Stack Organization, Instruction Formats, Addressing
Modes, RISC Computer, CISC Computer.

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction Pipeline, Vector
Processing Array Processors.

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous Data Transfer, Modes of
Transfer, Priority Interrupt, DMA, Serial Communication.

Memory Hierarchy: Main Memory, Auxillary Memory, Associative Memory, Cache Memory, Virtual Memory,
Memory Management Hardware.

Multiprocessors: Characteristics of Multiprocessors, Interconnection Structures, Interprocessor Arbitration,
Interprocessor Communication and Synchronization, Cache Coherence, Multicore Processors.
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UNIT-3 : PROGRAMMING LANGUAGES AND DATA BASE MANAGEMENT SYSTEM

Language Design and Translation Issues: Programming Language Concepts, Paradigms and Models,
Programming Environments, Virtual Computers and Binding Times, Programming Language Syntax, Stages in
Translation, Formal Transition Models.

Elementary Data Types: Properties of Types and Objects; Scalar and Composite Data Types.

Programming in C: Tokens, Identifiers, Data Types, Sequence Control, Subprogram Control, Arrays, Structures,
Union, String, Pointers, Functions, File Handling, Command Line Arguments, Preprocessors.

Object Oriented Programming: Class, Object, Instantiation, Inheritance, Encapsulation, Abstract Class,
Polymorphism.

Programming in C++: Tokens, Identifiers, Variables and Constants; Data types, Operators, Control statements,
Functions Parameter Passing, Virtual Functions, Class and Objects; Constructors and Destructors; Overloading,
Inheritance, Templates, Exception and Event Handling; Streams and Files; Multifile Programs.

Python: Array in Python, Strings and Character, Function, List and Tuples, Dictionaries, Files, Working with
Directories, Data Frame, data visualization, Python Packages

Web Programming: HTML, DHTML, XML, Scripting, Java, Servlets, Applets.

Database System Concepts and Architecture: Data Models, Schemas, and Instances; Three-Schema Architecture
and Data Independence; Database Languages and Interfaces; Centralized and Client/Server Architectures for DBMS.

Data Modeling: Entity-Relationship Diagram, Relational Model-Constraints, Languages, Design and Programming,
Relational Database Schemas, Update Operations and Dealing with Constraint Violations; Relational Algebra and
Relational Calculus; Codd Rules.

SQL: Data Definition and Data Types; Constraints, Queries, Insert, Delete and Update Statements; Views,
Stored Procedures and Functions; Database Triggers, SQL Injection.

Normalization for Relational Databases: Functional Dependencies and Normalization; Algorithms for Query
Processing and Optimization; Transaction Processing, Concurrency Control Techniques, Database Recovery
Techniques, Object and Object-Relational Databases; Database Security and Authorization.

Enhanced Data Models: Temporal Database Concepts, Multimedia Databases, Deductive Databases, XML and
Internet Databases; Mobile Databases, Geographic Information Systems, Genome Data Management, Distributed
Databases and Client-Server Architectures.

UNIT — 4 : OPERATING SYSTEM AND SOFTWARE ENGINEERING

System Software: Machine, Assembly and High-Level Languages; Compilers and Interpreters; Loading, Linking
and Relocation; Macros, Debuggers.

Basics of Operating Systems: Operating System Structure, Operations and Services; System Calls,
Operating-System Design and Implementation; System Boot.

Process Management: Process Scheduling and Operations; Interprocess Communication, Communication
in Client-Server Systems, Process Synchronization, Critical-Section Problem, Peterson’s Solution, Semaphores,
Synchronization.

Threads: Multicore Programming, Multithreading Models, Thread Libraries, Implicit Threading, Threading Issues.

CPU Scheduling: Scheduling Criteria and Algorithms; Thread Scheduling, Multiple- Processor Scheduling,
Real-Time CPU Scheduling.

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention, Avoidance and
Detection; Recovery from Deadlock.

Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation, Demand Paging, Page
Replacement, Allocation of Frames, Thrashing, Memory-Mapped Files.

Storage Management: Mass-Storage Structure, Disk Structure, Scheduling and Management, RAID Structure.
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File and Input/Output Systems: Access Methods, Directory and Disk Structure; File- System Mounting,
File Sharing, File-System Structure and Implementation; Directory Implementation, Allocation Methods, Free-Space
Management, Efficiency and Performance; Recovery, I/O Hardware, Application I/O Interface, Kernel /0O Subsystem,
Transforming I/O Requests to Hardware Operations.

Software Process Models: Software Process, Generic Process Model — Framework Activity, Task Set and Process
Patterns; Process Lifecycle, Prescriptive Process Models, Project Management, Component Based Development,
Aspect-Oriented Software Development, Formal Methods, Agile Process Models — Extreme Programming (XP),
Adaptive Software Development, Scrum, Dynamic System Development Model, Feature Driven Development,
Crystal, Web Engineering.

Software Requirements: Functional and Non-Functional Requirements; Eliciting Requirements, Developing Use
Cases, Requirement Analysis and Modelling; Requirements Review, Software Requirement and Specification (SRS)
Document.

Software Design: Abstraction, Architecture, Patterns, Separation of Concerns, Modularity, Information Hiding,
Functional Independence, Cohesion and Coupling; Object-Oriented Design, Data Design, Architectural Design,
User Interface Design, Component Level Design.

Software Quality: McCall's Quality Factors, ISO 9126 Quality Factors, Quality Control, Quality Assurance,
Risk Management, Risk Mitigation, Monitoring and Management (RMMM); Software Reliability.

Estimation and Scheduling of Software Projects—Software Testing.
UNIT — 5 : DATA STRUCTURES AND ALGORITHMS

Data Structures: Arrays and their Applications; Sparse Matrix, Stacks, Queues, Priority Queues, Linked Lists,
Trees, Forest, Binary Tree, Threaded Binary Tree, Binary Search Tree, AVL Tree, B Tree, B+ Tree, B* Tree,
Data Structure for Sets, Graphs, Sorting and Searching Algorithms; Hashing.

Performance Analysis of Algorithms and Recurrences: Time and Space Complexities; Asymptotic Notation,
Recurrence Relations.

Design Techniques: Divide and Conquer; Dynamic Programming, Greedy Algorithms, Backtracking, Branch
and Bound.

Lower Bound Theory: Comparison Trees, Lower Bounds through Reductions.

Graph Algorithms: Breadth-First Search, Depth-First Search, Shortest Paths, Maximum Flow, Minimum
Spanning Trees.

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility.

Selected Topics: Number Theoretic Algorithms, Polynomial Arithmetic, Fast Fourier Transform, String Matching
Algorithms.

Advanced Algorithms: Parallel Algorithms for Sorting, Searching and Merging, Approximation Algorithms,
Randomized Algorithms.

UNIT — 6 : THEORY OF COMPUTATION AND COMPILERS
Theory of Computation: Formal Language, Non-Computational Problems, Diagonal Argument, Russell’'s Paradox.

Regular Language Models: Deterministic Finite Automaton (DFA), Non-Deterministic Finite Automaton (NDFA),
Equivalence of DFA and NDFA, Regular Languages, Regular Grammars, Regular Expressions, Properties of Regular
Language, Pumping Lemma, Non- Regular Languages, Lexical Analysis.

Context Free Language: Pushdown Automaton (PDA), Non-Deterministic Pushdown Automaton (NPDA), Context
Free Grammar, Chomsky Normal Form, Greibach Normal Form, Ambiguity, Parse Tree Representation of Derivation
Trees, Equivalence of PDA's and Context Free Grammars; Properties of Context Free Language.

Turing Machines (TM): Standard Turing Machine and its Variations; Universal Turing Machines, Models of
Computation and Church-Turing Thesis; Recursive and Recursively- Enumerable Languages; Context-Sensitive
Languages, Unrestricted Grammars, Chomsky Hierarchy of Languages, Construction of TM for Simple Problems.
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Unsolvable Problems and Computational Complexity: Unsolvable Problem, Halting Problem, Post Correspondence
Problem, Unsolvable Problems for Context-Free Languages, Measuring and Classifying Complexity, Tractable and
Intractable Problems.

Syntax Analysis: Associativity, Precedence, Grammar Transformations, Top Down Parsing, Recursive Descent
Predictive Parsing, LL(1) Parsing, Bottom up Parsing, LR Parser, LALR(1) Parser.

Semantic Analysis: Attribute Grammar, Syntax Directed Definitions, Inherited and Synthesized Attributes;
Dependency Graph, Evaluation Order, S-attributed and L-attributed Definitions; Type-Checking.

Run Time System: Storage Organization, Activation Tree, Activation Record, Stack Allocation of Activation
Records, Parameter Passing Mechanisms, Symbol Table.

Intermediate Code Generation: Intermediate Representations, Translation of Declarations, Assignments,
Control Flow, Boolean Expressions and Procedure Calls.

Code Generation and Code Optimization: Control-flow, Data-flow Analysis, Local Optimization,
Global Optimization, Loop Optimization, Peep-Hole Optimization, Instruction Scheduling.

UNIT - 7 : DATA COMMUNICATION AND COMPUTER NETWORKS

Data Communication: Components of a Data Communication System, Simplex, Half- Duplex and Duplex
Modes of Communication; Analog and Digital Signals; Noiseless and Noisy Channels; Bandwidth, Throughput and
Latency; Digital and Analog Transmission; Data Encoding and Modulation Techniques; Broadband and Baseband
Transmission; Multiplexing, Transmission Media, Transmission Errors, Error Handling Mechanisms.

Computer Networks: Network Topologies, Local Area Networks, Metropolitan Area Networks, Wide Area Network,
Wireless Networks, Internet.

Network Models: Layered Architecture, OSI Reference Model and its Protocols; TCP/IP Protocol Suite, Physical,
Logical, Port and Specific Addresses; Switching Techniques.

Functions of OSI and TCP/IP Layers: Framing, Error Detection and Correction; Flow and Error Control;
Sliding Window Protocol, HDLC, Multiple Access — CSMA/CD, CSMA/CA, Reservation, Polling, Token Passing,
FDMA, CDMA, TDMA, Network Devices, Backbone Networks, Virtual LANs.

IPv4 Structure and Address Space; Classful and Classless Addressing; Datagram, Fragmentation and Checksum;
IPv6 Packet Format, Mapping Logical to Physical Address (ARP), Direct and Indirect Network Layer Delivery;
Routing Algorithms, TCP, UDP and SCTP Protocols; Flow Control, Error Control and Congestion Control in
TCP and SCTP.

World Wide Web (WWW): Uniform Resource Locator (URL), Domain Name Service (DNS), Resolution—Mapping
Names to Addresses and Addresses to Names; Electronic Mail Architecture, SMTP, POP and IMAP; TELNET and
FTP.

Network Security: Malwares, Cryptography and Steganography; Secret-Key Algorithms, Public-Key Algorithms,
Digital Signature, Virtual Private Networks, Firewalls.

Mobile Technology: GSM and CDMA; Services and Architecture of GSM and Mobile Computing; Middleware
and Gateway for Mobile Computing; Mobile IP and Mobile Communication Protocol; Communication Satellites,
Wireless Networks and Topologies; Cellular Topology, Mobile Adhoc Networks, Wireless Transmission and Wireless
LANs; Wireless Geolocation Systems, GPRS and SMS.

UNIT — 8 : ARTIFICIAL INTELLIGENCE (Al) AND MACHINE LEARNING

Approaches to Al: Turing Test and Rational Agent Approaches; State Space Representation of Problems,
Heuristic Search Techniques, Game Playing, Min-Max Search, Alpha Beta Cutoff Procedures.

Knowledge Representation: Logic, Semantic Networks, Frames, Rules, Scripts, Conceptual Dependency and
Ontologies; Expert Systems, Handling Uncertainty in Knowledge.

Planning: Components of a Planning System, Linear and Non Linear Planning; Goal Stack Planning,
Hierarchical Planning, STRIPS, Partial Order Planning.
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Natural Language Processing: Grammar and Language; Parsing Techniques, Semantic Analysis and Pragmatics.

Fuzzy Sets: Notion of Fuzziness, Membership Functions, Fuzzification and Defuzzification; Operations on Fuzzy
Sets, Fuzzy Functions and Linguistic Variables; Fuzzy Relations, Fuzzy Rules and Fuzzy Inference; Fuzzy Control
System and Fuzzy Rule Based Systems.

Genetic Algorithms (GA): Encoding Strategies, Genetic Operators, Fitness Functions and GA Cycle; Problem
Solving using GA.

Artificial Neural Networks (ANN): Supervised, Unsupervised and Reinforcement Learning; Single Perceptron,
Multi Layer Perceptron, Self Organizing Maps, Hopfield Network.

Machine learning : Introduction to machine learning — Supervised learning and linear regression — classification
and logistic regression — decision tree and random forest, naive Basic support vector Machine

UNIT — 9 : COMPUTER GRAPHICS AND DIGITAL IMAGE PROCESSING

Computer Graphics: Video-Display Devices, Raster-Scan and Random-Scan Systems; Graphics Monitors, Input
Devices, Points and Lines; Line Drawing Algorithms, Mid-Point Circle and Ellipse Algorithms; Scan Line Polygon
Fill Algorithm, Boundary-Fill and Flood- Fill.

2-D Geometrical Transforms and Viewing: Translation, Scaling, Rotation, Reflection and Shear Transformations;
Matrix Representations and Homogeneous Coordinates; Composite Transforms, Transformations Between Coordinate
Systems, Viewing Pipeline, Viewing Coordinate Reference Frame, Window to View-Port Coordinate Transformation,
Viewing Functions, Line and Polygon Clipping Algorithms.

3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces, Quadric Surfaces,
Spline Representation, Bezier and B-Spline Curves; Bezier and B-Spline Surfaces; lllumination Models, Polygon
Rendering Methods, Viewing Pipeline and Coordinates; General Projection Transforms and Cipping.

Digital Image Processing: Basic steps in Digital Image Processing , Light and the Electromagnetic Spectrum-
Image sensing and acquisition-lmage sampling and quantization-Basic relationships between pixels-Linear and
non-linear operations, Intensity Transformation and Spatial Filtering, spatial correlation and convolution . Smoothing
spatial filters, Sharpening spatial filters.

Image restoration and reconstruction, Restoration Process, spatial filtering—Mean Filters-Order statistics filters,
Adaptive filters, Image Compression, compression methods , Huffman coding-Arithmetic coding, LZW coding, Bit-
Plane coding , Run-Length coding.

Image Segmentation, Point, Line and Edge Detection—Background—detection of isolated points—line detection—
edge models—-basic edge detection, Image Representation: Bounder (Border) Following—Chain Codes—Polygonal
Approximations using Minimum Perimeter Polygons.

UNIT-10 : BIG DATA AND DATA ANALYTICS

Big Data: Description of Big Data, Industry examples of Big Data, Information, Creation through Analytics,
Business Intelligence, Six Sigma Analytics — Sector of Analytics, Big Data Analytics —Architecture, Implementation
methodology and Tool, Big Data Analytics — Architectures, Frame works and Tools, Big Data analytics and
Methodology — Challenges.

HADOOP : History of Hadoop, Apache Hadoop, Analysing, Data with Unix tools, Analyzing Data with Hadoop,
Hadoop Streaming, Hadoop Echo System, IBM Big Data Strategy, Introduction to Infosphere Big Insights and
Big Sheets, The Design of HDFS, HDFS Concepts, Command Line Interface, Hadoop file system interfaces,
Data flow, Data Ingest with Flume and Scoop and Hadoop archives.

Map Reduce : Anatomy of a Map Reduce Job Run, Failures, Job Scheduling, Shuffle and Sort, Task Execution,
Map Reduce Types and Formats, Map Reduce Features. Hadoop Eco System Pig, Hive, HiveQL, Hbase,
Big SQL.

Visualization Techniques: Basic Visualization—Pie Chart-Bar Chart- Histograms- Line Chart- Box and Whisker
Plot - Bubble Plot - Scatter Plot - ggplot2.

Statistical Analysis : Basic statistics- Descriptive statistics- Measures of Central Tendency — Mean — Median
— Mode - Measures of Variability - Variance-Standard Deviation — Range - Rank. Simulation and Distributions -
Normal Distribution - Binomial Distribution.
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Code No: 27
SUBJECT : JOURNALISM AND MASS COMMUNICATION
SYLLABUS
UNIT-1:

Introduction to Journalism and Mass Communication
»  Concept of Journalism and mass communication, mass communication in India.

» History, growth and development of print and electronic media. Major landmarks in print and electronic
media in Indian languages. Media’s role in formulation of states of India.

* Media criticism and media literacy, Press Council and Press Commissions of India, status of journalism and
media education in India. Media policies of the Government of India since Independence.

e Models and theories of mass communication, normative theories, administrative and critical traditions in
communication, media and journalism studies, communication and theories of socio-cultural, educational
and agricultural change. Technological determinism, critique of Marshall McLuhan’s views on media and
communication and Marxist approaches. Information and knowledge societies.

* Indian traditions and approaches to communication from the Vedic era to the 21st century. Western and
Eastern philosophical, ethical and aesthetic perceptions of communication—Aristotle and Plato, Hindu,
Buddhist, and Islamic traditions.

* Media and culture—framework for understanding culture in a globalised world. Globalisation with respect to
politico-economic & socio-cultural developments in India.

UNIT-2:
Communication for Development and Social Change

» Concept and definition of development communication, role of media and journalism in society, characteristics
of Indian society — demographic and sociological impact of communication, media and journalism. Media
and specific audiences.

» Development and social change. Issues and post-colonial conceptions.

* Deconstruction of dominant paradigm of communication and development. Responses and critique of
dominant models.

« Corporatisation of development—Corporate Social Responsibility, non-state actors in development, mass
campaigns by NGOs, Government of India, international agencies and corporates. Paradigms and discourse
of development communication.

» Emergence of global civil societies, public sphere, global communication system-nation state-universal,
national communication policies.

» Leading influencers of social reform in India—Raja Rammohan Roy, Pandit Madanmohan Malviya, Bal Gangadhar
Tilak, Mahatma Jyotiba Phule, Mahatma Gandhi, Acharya Vinoba Bhave, Dr B. R. Ambedkar, Deendayal Upadhyay,
Dr Ram Manohar Lohia etc.

UNIT-3:
Reporting and Editing

*  News-concepts, determinants (values), structure and perspectives. Reporting for print, radio, television and
digital media. Types of reporting. National and international news agencies and feature syndicates, functions
and role.

» Wiriting for print, electronic and digital news media. Translation and transcreation.
« Editing and presentation techniques for print, television and digital media.
» Journalism as profession, reportage of contemporary issues, ethics of reporting.

» Critique of western news values, effect of new technology on global communication flows.

* Niche Reporting.
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UNIT -4:

Advertising and Marketing Communication

Definition, concept, functions, types, evolution of advertising, standards and ethics in advertising. Theories
and models of communication in advertising.

Brand management.

Advertising management-agency-role, structure and function, client-agency relationship, media planning and
budgeting.

Advertising and creativity, language and translation.
Advertising campaign and marketing.

Advertising and marketing research.

UNIT-5:

Public Relations and Corporate Communication

Public Relations and Corporate Communication—definition, concept and scope.
Structure of PR in State, Public, Private and non-government sectors.

Tools and techniques of PR and Corporate Communication.

Crisis communication and crisis communication management.

Ethics of Public Relations.

International Public Relations, communication audit.

UNIT-6:

Media Laws and Ethics

Concept of law and ethics in India and rest of the world.
The Constitution of India, historical evolution, relevance.
Concept of freedom of speech and expression in Indian Constitution.

Defamation, Libel, Slander-IPC 499-502, Sedition IPC 124(A), Contempt of Courts Act 1971, Official Secrets
Act 1923, Press and Registration of Books Act 1867, Working Journalists and other Newspaper Employees
(Conditions of Service) and Miscellaneous Provisions Act 1955,Wage Boards, Law of Obscenity (Section
292-294 of IPC); the Miller test, the Hicklin test, Indecent Representation of Women (Prohibition) Act 1986,
Scheduled Castes and Tribes (Prevention of Atrocities) Act, 1989, Parliamentary Privileges. Famous cases
involving journalists and news media organisations.

Right to Information Act 2005, Copyright Act 1957, Intellectual Property Rights, Cable Television Network
(Regulation) Act 1995, Information Technology Act (relevant) 2000 and cyber laws, Cinematograph Act
1952, Film Censorship, Press Council Act as amended from time to time, IPR, ASCI, Drugs and Magic
Remedies (Objectionable Advertisements) Act,1954, Various regulatory bodies for print, TV, Advertising,
PR, and Internet.

Rules, regulations and guidelines for the media as recommended by Press Council of India, Information
and Broadcasting ministry and other professional organisations, adversarial role of the media, human rights
and media.

UNIT-7:

Media Management and Production

Definition, concept of media management. Grammar of electronic media.
Communication design theories and practice.
Media production techniques — print and electronic.

Digital media production techniques.
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¢ Economics and commerce of mass media in India.

* Principles and management in media industry post liberalisation.
UNIT-8:
ICT and Media

* ICT and media—definition, characteristics and role. Effect of computer mediated communication. Impact of
ICT on mass media. Digitization.

* Social networking.
* Economics and commerce of web enabled media.
* Mobile adaption and new generation telephony by media, ethics and new media.
* ICT in education and development in India, online media and e-governance.
* Animation—concepts and techniques.
UNIT-9:
Film and Visual Communication
* Film and television theory.

* Film and identity in Indian film studies, leading film directors of India before and after Independence. Indian
cinema in the 21st century.

» Approaches to analysis of Indian television.
* Visual Communication. Visual analysis.

» Basics of film language and aesthetics, the dominant film paradigm, evolution of Indian cinema-commercial
and ‘non-commercial’ genres, the Hindi film song, Indian aesthetics and poetics (the theory of Rasa and
Dhvani).

* National cinema movements: Soviet Montage cinema, German Expressionistic cinema, ltalian Neo-Realistic
cinema, French New Wave cinema, British New Wave cinema, Indian New Wave cinema, Period cinema.
Cinema in the new millennium.

UNIT-10:
Communication Research
» Definition, concept, constructs and approaches to communication research process.

» Research Designs—types, structure, components, classical, experimental and quasi experimental, variables
and hypotheses; types and methods of research; basic, applied, descriptive, analytical, historical, case
study, longitudinal studies.

* Research in journalism, Public Relations, advertising, cinema, animation and graphics, television, Internet,
social media practices, magazines, children’s media. Communication, journalism and media research in India.

* Levels of measurement: sampling-probability and non-probability, tests of validity and reliability, scaling
techniques. Methods and tools of data collection-interviews, surveys, case studies, obtrusive and non-
obtrusive techniques, ethnography, schedule, questionnaire, dairy and internet based tools, media specific
methods such as exit polls, opinion polls, telephone, SMS surveys and voting with regard to GEC (general
entertainment content).

+ Data analysis, testing, interpretation, application of statistical tests-parametric and non- parametric, tests of
variance-univariate, bivariate and multivariate, tests of significance, computer mediated research.

» Ethical considerations in communication, media and journalism research, writing research.
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Code No: 28
SUBJECT: MALAYALAM
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Code No : 29
SUBJECT : MARINE BIOLOGY
SYLLABUS
UNIT-1
Introduction to marine environment-Origin of Ocean - Uniqueness—Classification -major group of

organisms—General adaptations of organisms; Pelagic, Benthic zones and hydrothermal vents, cold seep communities
and their adaptations; sea floor features—submarine canyons- mid ocean ridges — trenches—island arcs and basins.

Physical properties of sea water—temperature distribution — pressure — density —viscosity—surface
tension—conductivity; Heat Budget — fluxes — insolation — infrared -latent heat; Light-UV radiation — acoustics
— Currents—geotrophic currents -Oceanic circulations — vorticity—deep circulation—-Eckman spiral-Langmuir
circulation—monsoon and trade winds—Upwelling; Tropical Ocean stratification —EINino — ENSO — Waves—theories of
waves—internal and standing waves — Tides -formation of swells—tidal currents—effect in coastal areas—importance of
tide table -tidal and wave energy — OTEC—short term and long term sea level variations —tectonics — Tsunamis—storm
surges—cyclones and impacts; Recent developments—modern challenges in oceanography—satellite oceanography—
Automated ocean observatory; Marine zoogeography with reference to Arctic — Antartic-Indian Oceans

UNIT- 2

Introduction—Ocean as chemical system—origin of salt—differences between freshwater and sea water; Chemical
properties of Ocean water—major and minor constituents—ionic composition—-major and minor elements—trace metals
— chlorinity—salinity of seawater—-methods of measurements; Distribution of oxygen —carbondioxide — nitrogen—
hydrogen sulphide — methane—humic substances; Role of inorganic nutrients in the fertility of the sea; Nitrogen
— phosphorus-silicon in the sea — distribution-cycling — regeneration—N:P ratio; Wealth of the ocean — minerals
—salt — gluconite — petroleum — phosphorite—manganese nodules—economy of extraction — desalination—dissolved
organic matters.

UNIT-3

Plankton — classification—phytoplankton—-zooplankton — composition—mode of life -nekton—benthos—interrelationship—
methods of collection — identification—factors influencing primary production—vertical migration—structural and
physiological adaptations of plankton and ecology; Harmful Algal Blooms (HAB)-Red tide phenomena and
their effects; Primary—secondary and tertiary production—methods for measuring the productivity—factors affecting
productivity—-CO2 sequestration—productivity in different oceans; Marine Effect of the physical and chemical factors
on marine organisms.

UNIT- 4

Marine microbes and viruses — Types—Microbial associations—Ecological roles—Pathogenic microorganisms in
finfish and shellfish—impact to human beings; Pathogens in sea foods-spoilage during processing and preservation;
faecal and total coliform microbes; microbial technology — fermenter—batch and continuous culture-bench top-kinetics
of product recovery; Microbial products-primary and secondary metabolites — antibodies—enzymes.

Bioactive marine natural products—introduction to marine natural products—anti tumor—tumor promoting—anti
inflammatory—analgesic—anti viral agents—antibiotic—cytotoxic—antimicrobial compounds. Algal product-Single cell
protein—hydrocolloids—agarose—carrageen—alginates—enzymes—sources — applications; Marine lipids—sources — applications.
DNA sequence—structural analyses—DNA sequence alignment—phylogeny-basic logical alignment tool-3D, molecular
visualizer—drug designing.

UNIT-5

Marine Ecosystems—concepts—principal components—food chains—trophic structure—food web—-ecological
pyramids—energy flow—evolution and management-system ecology and modelling; Animal association—mutualism
— commensalism—symbiosis — parasitism-competition and succession-dispersal and settlement; Population ecology—
growth—density variations—concept of carrying capacity; Dispersal—prey-predator relationship—density dependent—density
independent factors; Seagrasses: Distribution-types-morphological-anatomical and physiological adaptations-ecological
role - uses; Seaweeds - distribution-types-ecological role-uses; Saltmarshes — distribution - adaptations - ecological
role - uses.
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UNIT-6

Intertidal zone—effect of environmental condition-adaptations on intertidal organisms; Sandy shore—Environmental
conditions-organisms—adaptation of organisms-food and feeding-interstitial fauna-coastal sand dunes-types;
Muddy shore- Environmental conditions-organisms and adaptations-zonation of muddy shore organisms-food
and feeding; Rocky shore-organisms-zonation pattern-adaptation to wave action, temperature and their effect-food
and feeding.

Corals-types-theories of coral reefs — distribution-importance of corals-biology and ecology of corals-organism
associated with corals-species interaction; Estuary-types-classification — physic—chemical conditions—estuarine organisms-
adaptations- ecological role and economic importance; Mangroves-types-ecology of mangroves—physiological and
anatomical adaptations-ecological role-economic importance—uses; Lagoon-environmental conditions, organisms and
adaptations- importance.

UNIT-7

Marine Pollution: Major pollutants — sources—transport -monitoring methods — bioindicators—bioaccumulation—
biomagnification-mussel watch—-GESAMP-sewage discharge-impact on marine environment-eutrophication;
Heavy metal pollution-sources-distribution-fate-toxicity—Minamata—itaiitai diseases; Oil pollution-sources-fate-
biodegradation-impact of oil on organisms-treatment techniques; Thermal pollution-sources-waste heat
disposal-impact of biocides-chlorine-ecological impacts; Pesticide pollution-impacts with special reference to marine
fishes, birds and mammals; Radioactive pollution-sources-biological effects; Biofouling-problems-control measures-
antifouling paints and environmental pollution; Use of analytical instruments—AAS—-ICP —-HPLC- GC.

UNIT -8

Classification—life history and phylogenetic relationship of Protozoa and Sponges; Coelenterate — polymorphism-
life history—Polychaete—classification—-morphology—reproduction and adaptive radiation; Functional morphology—
development—-nemertinea—entoprocta—ectoprocta—phoronida— pogonophora; Chaetognatha—classification — morphology-
anatomy; Brachiopoda—classification—-morphology—palaeontology and evolution; Crustacea—classification—comparative
morphology—moulting—larval forms—evolution and palaeontology; Mollusca—classification—general characters—bivalves—
gastropods — cephalopods; Echinodermata—water vascular system-larvae—their comparative morphology; Prochordata—
classification—comparative morphology—reproduction—early development—larval metamorphosis.

UNIT -9

Classification of fin and shell fishes with special reference to species of commercial importance; Pelagic—demersal—
oceanic—deep-sea resources; Potential and present level of exploitation; Food and feeding habits; Reproductive
system of fishes—maturation and spawning-relative condition factor- fecundity; Respiratory- Circulatory—systems of
fishes; Fish population dynamics—fish stock assessment—Maximum Sustainable Yield (MSY); Age and growth of
fishes- estimation of growth—length—weight relationships; Fishing aids—echo-sounder—-SONAR-GPS-remote sensing;
Fishing craft and gears—fresh fish handling at onboard and landing centers; Fisheries forecasting-fishing regulations—
closed seasons and protected areas; Aquatic mammals- classification—adaptation—evolution of cetaceans — sirenians;
Aquatic adaptation—respiratory—circulatory mechanisms—comparative anatomy of skin derivatives; Embryology—with
special reference to marine vertebrates—fish- bird- mammal.

UNIT-10

Threats to Marine Environment: Short term and long term threats-over-exploitation of fishery resources-pollution-
habitat destruction-degradation-land reclamation-invasive alien species-disease problem-climate change-ocean
acidification; Threats to coral reefs: storms and waves-outbreak of crown-of-thorns-EINino-ocean acidification-man
made activities; Threats to Mangroves: Causes of mangrove degradation-destruction-urbanization-agriculture-aquaculture
practices-over fishing-cutting for timbers-fuel- charcoal-prevention of freshwater and tidal flow-oil pollution-mining;
Threats to Estuaries: Land reclamation-urbanization-sewage disposal-oil waste-over exploitations of resources.

Ocean conservation and Management: Role of national and international organizations in Ocean management-
Law of sea -Geneva convention-UNCLOS-Antarctic treaty-sea bed treaty and importance; Biodiversity-conservation-
endangered marine animals-marine Biosphere Reserves-marine parks-Marine Protected Areas (MPA); Marine fishing
management policies-coastal management policies-convention on biological diversity (CBD)-IUCN-WTO-CITES-UNEP-
IOC-CMS-WWEF-IMO-ICES; Integrated coastal zone management coastal zone regulation 1991 and amendments
in India-aquaculture bill.
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Code No :30
SUBJECT : MATHEMATICS
SYLLABUS

UNIT -1
Algebra

Permutations, Combinations, Applications of classical number theoretic properties, Groups, Counting Principles,
Cayley’s theorem, Permutation groups, Sylow’s theorems, Direct Products, Polynomial Rings, Vector spaces, Inner
Product Spaces, Orthonormal bases, Modules, Fields, Roots of polynomials, Elements of Galois theory, Splitting
fields, Degrees of Splitting fields of polynomials, Solvable groups, Linear transformations, Matrix representation,
Canonical forms, Determinants, Cayley Hamilton theorem and Applications, Hermitian, Unitary and Normal
Transformations, Quadratic Forms, Finite fields, Wedderburn’s Theorem on Finite division rings, Frobenius Theorem,
Integral Quaternions and Four Square Theorem.

UNIT -2
Real Analysis

Real number system as a complete ordered field, Sequences and series, convergence, limit supremum and
limit Infinimum, Euclidean space, Accumulation points, Bolzano Weierstrass theorem, Heine-Borel theorem, Metric
spaces, Compactness, Connectedness, Continuity, Uniform continuity, Differentiability, Mean value theorem for
derivatives, Sequences and series of functions, Uniform convergence and continuity, Cauchy condition for Uniform
convergence, Riemann-Steilties sums and integrals, Riemann sums and integrals, Improper Integrals, Monotonic
functions, types of discontinuity, Functions of bounded variation, Measure and Integration, Lebesgue measure,
Lebesgue integral, Functions of several variables, Directional derivative, Partial derivative, derivative as a linear
transformation, Inverse and Implicit function theorems.

UNIT -3
Complex Analysis

Algebra of complex numbers, transcendental functions such as exponential, trigonometric and hyperbolic
functions, Analytic functions, Cauchy-Riemann equations, Contour integral, Cauchy’s theorem, Cauchy’s integral
formula, Residues and Poles, Calculus of residues, Applications of Residues, Liouville’s theorem, Maximum modulus
principle, Rouche’s theorem, Schwarz lemma, Open mapping theorem, Power series, Taylor series, Laurent series,
Conformal mappings, Mobius transformations and simple applications of complex integration.

UNIT -4
Topology

Topological spaces, Basis for a Topology, subbasis, Order topology, Product topology, Subspace topology,
Closed sets, Limit points, Hausdorff spaces, Continuous functions, Homeomorphisms, Metric Topology, Convergence
of functions, Uniform convergence, Connected spaces, Compactness, Countability axioms, Separation axioms and
Normal spaces.

Functional Analysis

Normed linear Spaces, Banach Spaces, Continuous linear transformations, Hahn Banach theorem, Open
mapping theorem, Closed graph theorem, Conjugate of an operator, Hilbert spaces, Orthogonality, Orthonormal
bases, Conjugate space of a Hilbert space, Adjoint of an operator, Self-adjoint operators, Normal operators, Unitary
operators, Projections, Holders and Minkowski inequalities, Spectral theorem for operators on a finite dimensional
Hilbert space, Banach Algebra, Regular and singular elements, Topological divisors of zero, Spectrum and spectral
radius.
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UNIT -5

Ordinary Differential Equations

Existence and uniqueness of solutions of initial value problems for first order ordinary differential
equations, singular solutions of first order ODEs, system of first order ODEs, General theory of homogenous and
non-homogeneous linear ODEs, Variation of parameters, Sturm-Liouville boundary value problem and
Green’s function.

Application- Numerical solutions of ODEs using Picard, Euler, modified Euler and Runge-Kutta methods.
UNIT -6
Partial Differential Equations

Lagrange and Charpit methods for solving first order PDEs, Cauchy problem for first order PDEs, Classification
of second order PDEs, General solution of higher order PDEs with constant coefficients, Method of separation of
variables for Laplace, Heat and Wave equations, Applications of Laplace and Fourier Transforms.

UNIT -7

Classical Mechanics

Equation of motions, Constraints, Generalized coordinates, Holonomic Systems, Non-Holonomic Systems, Virtual
Work, D’ Alembert’s Principle, Lagrange’s equations, Hamilton’s canonical equations, Hamilton’s Principle and
Principle of least action, Two-dimensional motion of rigid bodies, Euler’s dynamical equations for the motion of a
rigid body about an axis and theory of small oscillations.

Calculus of Variations

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for extrema, Variational
methods for boundary value problems in ordinary and partial differential equations.

UNIT -8
Differential Geometry

Curves in spaces, Serret- Frenet formulas, Locus of center of curvature, Spherical curvature, Intrinsic equation,
Helices, Spherical indicatrix surfaces, Envelope, Edge of regression, Developable surfaces associated to a curve,
First and Second fundamental forms, Lines of curvature, Gaussian curvature, Euler’s theorem, Dupin’s Indicatrix,
Surface of revolution, Conjugate systems, Asymptotic lines, Isometric lines and Geodesics.

Linear Integral Equations

Linear integral equation of the first and second kind of Fredholm and Volterra type, Solutions with separable
kernels, Characteristic numbers and eigenfunctions and resolvent kernel.

UNIT-9
Operations Research

Linear programming, Revised simplex method, Duality problems, Degeneracy procedure, Integer programming,
Non-linear programming, Convex programming, Dynamic programming, Game theory, Queuing theory, Single server
and Multi server models, Erlang service distributions, Mathematical theory of inventory control, Optimal inventory
policies in Deterministic models, Storage models, Replacement theory, Markovian decision models in replacement
theory, Reliability, Failure rates, System reliability and Network analysis.
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UNIT - 10
Mathematical Statistics

Probability Theory, Bayes theorem, Random variables and distribution functions (univariate and multivariate),
expectation and moments, Independent random variables, marginal and conditional distributions, Characteristic
functions, Probability inequalities(Tchebyshef and Markov), Simple, partial and multiple correlation, Regression
Analysis, rank correlation, Weak laws of large numbers, Central Limit theorem, Discrete and continuous sampling
distributions, standard errors, Methods of estimation, properties of estimators, confidence intervals, Tests of
hypotheses, likelihood ratio tests, Analysis of discrete data and chi-square test of goodness of fit, Large sample
tests, Simple nonparametric tests for one and two sample problems, test for independence of attributes, confidence
intervals and Analysis of variance.
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Code No : 31
SUBJECT : MATHEMATICS EDUCATION
SYLLABUS
Unit — 1 Algebra

Permutations, Combinations, Applications of classical number theoretic properties, Groups, Counting Principles,
Polynomial Rings, Vector spaces, Inner Product Spaces, Orthonormal bases , Fields, Splitting fields, Solvable
groups, Linear transformations, Determinants, Cayley Hamilton theorem and Applications, Finite fields.

Unit — 2 Real and Complex Analysis

Real number system, Sequences and series, convergence, Metric spaces, Compactness, Connectedness,
Continuity, Differentiability, Sequences and series of functions, Uniform convergence and continuity, Riemann—Stieltjes
sums and integrals, Improper Integrals, Measure and Integration.

Algebra of complex numbers, Analytic functions, Cauchy-Riemann equations, Cauchy’s theorem, Cauchy’s
integral formula, Residues and Poles, Calculus of residues, Applications of Residues, Power series, Taylor series,
Laurent series.

Unit —3 Topology and Functional Analysis

Topological spaces, Basis for a Topology, Order topology, Product topology, Subspace topology, Closed sets,
Limit points, Hausdorff spaces, Continuous functions, Homeomorphisms, Metric Topology, Connected spaces,
Compactness, Countability axioms, Separation axioms and Normal spaces.

Normed linear Spaces, Banach Spaces, Continuous linear transformations, Hahn Banach theorem, Open
mapping theorem, Closed graph theorem, Conjugate of an operator, Hilbert spaces, Orthogonality, Orthonormal
bases, Normal operators, Unitary operators, Projections, Banach Algebra.

Unit — 4 Ordinary and Partial Differential Equations

Existence and uniqueness of solutions of initial value problems for first order ordinary differential equations,
singular solutions of first order ODEs, system of first order ODEs, General theory of homogeneous linear ODEs,
Variation of parameters.

Lagrange and Charpit methods for solving first order PDEs, Cauchy problem for first order PDEs, Classification
of second order PDEs, Method of separation of variables for Laplace, heat and wave equations.

Unit — 5 Differential Geometry and Operations Research

Curves in spaces, Serret-Frenet formulas, Locus of center of curvature, Spherical curvature, Intrinsic equation,
Helices, Spherical indicatrix surfaces, Envelope, Edge of regression, Developable surfaces associated to a curve,
First and Second fundamental forms, Lines of curvature.

Linear programming, Revised simplex method, Duality problems, Degeneracy procedure, Integer programming,
Non-linear programming, Convex programming, Game theory, Queuing theory, Single server and Multi server
models, Network analysis.

Unit 6-Foundations of Education

Philosophical Perspectives: Idealism, Naturalism, Pragmatism, Progressivism, Existentialism, Humanism, Realism,
Eclecticism — Philosophers and their contributions: Western Philosophers: Rousseau, Froebel, Maria Montessori,
Pestalozzi, Bertrand Russell, John Dewey — Indian Philosophers: Mahatma Gandhi, Rabindranath Tagore, Swami
Vivekananda, J.Krishnamurti, Aurobindo — Development of Indian Education during Pre-Independence, Post-
Independence, Modern era—Important Education Committees — Recommendations of National Education Policies,
National Curriculum Frameworks.

Sociological Perspectives: Concepts of Special and Inclusive Education, Women Education, Population Education,
Vocational Education, Environmental Education for sustainable development-UN SDG goals, Human Rights: UN
Declaration of Human Rights, Peace and Value Education — Indian Constitution: Articles and Amendments related
to Education—Culture and Communication in Education — Social issues: Measures and Reforms — Social Structure,
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Socialization process — Social stratification — Indigenous Value systems — History and Culture of Tamil Nadu:
Social Equality, Language, Culture and Politics.

Unit 7 Educational Psychology

Educational Psychology — Cognitive, Humanistic, Behavioural and Transpersonal school of thoughts — Role of
heredity and environment — Dimensions of Development: Physical, Cognitive, Psycho-Social, Moral, Behavioural,
Language — Theories of Development: Piaget, Bruner, Kohlberg, Erickson, Vygotsky, Noam Chomsky, Watson—
Developmental tasks — Sensation and Perception—Factors of learning: Attention, Interest, Aspiration, Motivation and
its types, Motivational Theories: Maslow, McDougall’s, McClelland — Learning, Factors of Learning, Theories: Trial &
Error, Operant and Classical Conditioning, Insight and Gestalt — Intelligence: Theories — Single-Factor, Two-Factor,
Triarchic, Group and Multi-factor theory, Guilford’s Structure of Intellect, Gardner’s Multiple Intelligence theory, Factor
Personality: Type and Trait theories — Personality Assessment methods and techniques — Educational Implications of
Learning, Intelligence and Personality theories — Mental Health, Adjustment and Defense mechanisms — Concepts
of Guidance and Counselling.

Unit 8 Pedagogical approaches

Nature, Scope, Aims and Objectives, Values of Teaching the subject, Inter-disciplinary aspects, Taxonomy of
Educational Objectives: Bloom’s, Anderson’s, RCEM, NCERT —Micro-teaching: Skills and Components, Micro Cycle,
Link Lesson—Planning of the lesson: Curricular Plan, Unit Plan and Lesson Plan, General and Specific Instructional
objectives, Action verbs — Methods of Teaching: Traditional and Modern Methods — Techniques of Teaching: Small
and Large Group Techniques — Models of Teaching: Concept attainment, Advanced Organizers, Inquiry Training,
Information Processing, Personalized Model — Resources for Teaching-Learning: Text Books, Laboratory, Library,
E-resources and Field-trips — Flander’s Classroom Interaction Analysis — Dale’s Cone of Experience — Educational
Technology and ICT Resources in Teaching-Learning: Blended Learning, Simulation, Augmented Reality, Virtual
Learning — Digital Resources — Assessment and Evaluation: Types of Tests, Steps in construction of an achievement
test — Continuous and Comprehensive Evaluation — Analysis and Interpretation of test scores.

Unit 9—Curriculum Components and Teacher Education

Curriculum — Principles, Bases of Curriculum: Philosophical, Psychological and Sociological, Criteria of selection
of content — Types: Subject, Learner, Community and Activity centred curriculum — Concepts of core and hidden
curriculum — Curriculum Organization: Articulation, Balance and Continuity — Approaches: Concentric, Spiral, Topical,
Logical, Vertical and Horizontal — Curricular Materials — Role of NCERT and SCERT in curriculum planning —
Stakeholders contribution and participation in the curricular, co-curricular and extra-curricular activities — Curriculum
Evaluation and Theories: Tyler's model, Hilda Taba model, Beauchamp’s model, D.K.Wheeler's model, Virgil V.
Herrick model.

Teacher Education — National Council for Teacher Education: Functions—Teacher Education systems and Programmes:
Pre-service and In-service — Integrated Teacher Education Programmes—Concept of Teaching Profession; Changing
roles and responsibilities — Continuous Professional development and Professional ethics—National Professional
Standards for Teachers — Teacher Appraisal and accountability — Significance of Teachers In-service education
and training—Research and innovations in Teacher education, NAAC’s Assessment and Accreditation process —
Autonomy in Education: Institutional, Administrative and Teacher autonomy —Teacher Eligibility Tests —Concepts of
Andragogy — Life-long and continuing education.

Unit 10 Research Methodology and Statistics

Research — Types of Research: Basic, Applied and Action Research, Sources of Selecting Research Problem,
Importance of Review of Literature, Hypothesis, Variables, Sampling Techniques: Probability and Non-Probability
techniques, Steps in writing research proposal and research report — Academic and Research Writing — Experimental
Research Designs: Pre-Experimental, True and Quasi Designs — Factors affecting internal and external validity of
experimental research, Quantitative, Qualitative and Mixed Research Methods—Research Tools: Likert and Thurstone,
Personality, Interest and Intelligence test, ltem and Factor analysis — Characteristics of Research tools — Statistical
Analysis: Descriptive and Inferential Analysis, Hypothesis testing: Type | and Type Il errors, Level of Significance,
Graphical Representation of Data — Issues related to plagiarism—Research Ethics and Integrity.
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Code No : 32
SUBJECT: MICROBIOLOGY
SYLLABUS

Unit. 1. General Microbiology and Microbial Diversity

History and Recent developments in Microbiology, Spontaneous generation vs. Biogenesis. Contributions
of Anton Von Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister, Alexander Fleming. Paul Ehrlich,
Elie Metchnikoff, Edward Jenner. Germ theory of disease. Microscopy-light, dark field, fluorescence, phase
contrast, scanning, transmission and Atomic Force. Five kingdom and three kingdom classification systems.
Classification of bacteria according to Bergey’s Manual of systematic bacteriology. General characteristics of
Acellular microorganisms—Viruses, Viroids, Prions and Cellular microorganisms—Structure of Archaebacteria,
Bacteria, Algae, Fungi and Protozoa. Structural organization and functions of eukaryotic intracellular organelles.
Staining methods. Antimicrobial chemotherapy—General characteristics of antimicrobial drugs, determining the level
of antimicrobial activities, Antibacterial drugs, Drug resistance.

Unit. 2. Microbial Physiology and Metabolism

Pure culture techniques and preservation of microorganisms. Sterilization and disinfection methods. Growth and
nutrition—Growth curve, batch, continuous and synchronous cultures. Carbohydrate catabolism—Pentose phosphate pathway,
ED Pathway, Kreb’s cycle, Energy yield in glycolysis and aerobic respiration, Anaerobic respiration, Lactic acid
fermentation, Alcohol fermentation. Lipid Metabolism—Oxidation of lipids, biosynthesis of fatty acids, triglycerides,
phospholipids and sterols. Protein and amino acid catabolism—Oxidation of inorganic molecules — Photophosphorylation,
Biochemical pathways of energy use—Photosynthetic fixation of CO, — Biosynthesis of peptidoglycan, Biosynthesis
of lipids, Biosynthesis of amino acids and its interconversions—Metabolism of nucleotides and vitamins.

Unit. 3. Bacteriology

General properties of pathogenic bacteria, methods of identification, virulence factors. Normal microbial flora
of human body. Morphology, classification, cultural characteristics, pathogenicity, diagnosis, treatment and control
of human bacterial diseases caused by — Staphylococci, Streptococci, Neisseriae, Mycobacterium, Haemophilus,
Salmonella, Shigella, Escherichia coli, Klebsiella, Vibrio, Proteus, Spirochaetes, Rickettsiae, Chlamydiae, Mycoplasmas,
Ureplasmas, Pseudomonas, Bacillus, Corynebacterium, Helicobacter, Erysipelothrix, Clostridium, Listeria, Brucella and
Yersinia. Zoonotic diseases and their control — Hospital acquired infections — Hospital infection control committee
— functions—Hospital waste disposal.

Unit. 4. Virology

General properties of viruses—structure, cultivation, pathogenesis and diagnosis of viruses — Classification of
viruses. Control of viral diseases—Viral vaccines and antiviral agents. DNA viruses- Adeno, Herpes, Pox, Papova
and Hepatitis viruses. RNA viruses—Picorna, Orthomyxo, Paramyxo, Toga and arthropod borne viruses, Retro,
Rota, Rhabdo-Emerging viruses- Chikungunya, Ebola, Bird flu, swine flu (H1N1, H1IN2 and H3N2), Zika, Corona,
Dengue and equine encephalitis, Oncogenic viruses and Slow viruses. Bacteriophages — structure and life cycle
of ¢, X174, M13, Mu, T4, A, Bacteriophage typing.

Unit. 5. Parasitology & Mycology

Taxonomy, Characteristics and diagnosis of pathogenic fungi, Anti-fungal drugs. Morphology, pathogenicity,
laboratory diagnosis and control of Superficial mycoses—Malassezia, Piedra, Cutaneous mycoses — Trichophyton,
Epidermophyton and Microsporum , Subcutaneous mycoses—Madurella, Sporothrix and Phialophora. Systemic
mycoses — Blastomyces, Coccidioides, Cryptococcus and Histoplasma; Oppurtunistic mycoses — Asperqgillus,
Candida, Pneumocystis, and Microsporidium. Parasitic infections — Classification, Morphology, Cultivation, Pathogenic
mechanisms, transmission and methods of diagnosis of parasitic infections, Antiprotozoal drugs. Protozoans -
Entamoeba, Giardia, Trichomonas Toxoplasma, Leishmania, Trypanosoma, Balantidium and Plasmodium, Parasitic
infections in AIDS patients — Cryptosporidiosis and Isosporiasis. Helminthes- Cestodes-Taenia solium, Taenia saginata
& Echinococcus. Trematodes — Fasciola hepatica- Schistosomes- Schistosoma haematobium, Schistosoma mansonii,
Schistosoma japonicum — Nematodes- Ascaris, Ankylostoma, Trichuris, Trichinella, Enterobius and Wuchereria.
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Unit. 6. Molecular Biology

Conformation of nucleic acids: DNA (A, B, Z forms), RNA, t-RNA, rRNA, mRNA and micro-RNA. Conformation
of proteins Stability of proteins and nucleic acids. DNA replication, DNA damage and repair mechanism and
recombination, extra chromosomal replicons, homologous and site-specific recombination. RNA synthesis and
processing—transcription factors and machinery, formation of initiation complex, transcription activator and repressor,
RNA polymerases, capping, elongation and termination, RNA processing, RNA editing, splicing and polyadenylation,
structure and functions of different types of RNA, RNA transport. Protein synthesis and processing—Ribosome,
formation of initiation complex, initiation factors and their regulation, elongation and elongation factors, termination,
genetic code, aminoacylation of tRNA, aminoacyl tRNA synthetase and translational proof reading, translational
inhibitors, Post translational modification of proteins. Control of gene expression at transcription and translation level.

Unit. 7. Microbial Genetics and Genomics

Mendelian principles, Concept of gene and allele, Extensions of Mendelian principles, linkage and crossing over,
sex linkage, sex limited and sex influenced characters, Organization of genes and chromosomes, Transformation—
mechanism of natural competence, types, Conjugation—mechanism, Hfr and F’ strains, Transduction—Generalized
and specialized transduction, Gene mapping methods, Extra chromosomal inheritance, Transposable elements—Uses
of transposons and transposition, Plasmids- Types of plasmids and its replication, Mutations and mutagenesis,
types—Physical and chemical mutagens; Molecular basis of mutation, utses of mutations, Ames test. Phage
Genetics—Features of T4 genetics, Genetic basis of lytic versus lysogenic switch of phage lambda.

Unit.8. Immunology

Concept of Innate and Adaptive immunity; Cells and organs of immune system, Antigens Characteristics,
Haptens, Epitopes, T-dependent and T-independent antigens, Adjuvants, Antibodies- Structure, Types, Functions
and Properties of antibodies; Antigenic determinants on antibodies (Isotypic, allotypic, idiotypic); Monoclonal
and polyclonal antibodies. Major Histocompatibility Complex—Organization of MHC, Structure and Functions
of MHC | & Il molecules, Antigen processing and presentation, Complement System—Components of the
Complement system; Activation pathways—Classical, Alternative and Lectin pathway, Biological consequences of
complement Activation, Primary and Secondary Immune Response, Hypersensitivity and its types, Autoimmunity,
Immunodeficiency diseases, Tumor Immunology. Vaccines, Vaccination schedule, Serological Techniques—
Precipitation, Agglutination, neutralization, Immunodiffusion, Immuno electrophoresis, ELISA, ELISPOT, Western
blotting, Immuno fluoresence, Flow cytometry, Immunoelectron microscopy.

Unit. 9. Food and Industrial Microbiology

Sources of contamination of foods, Extrinsic and intrinsic factors , Principles and methods of food preservation,
Food borne illness—Bacterial and non-bacterial. Spoilage of fruits, vegetables, meat, poultry, fish and sea foods.
Preservation and spoilage of milk and milk products, Milk borne diseases. Fermented foods—Production of Bread,
Yogurt and Cheese. Probiotics and Prebiotics, Single Cell Protein (SCP) production—Mushroom production. Detection
of food borne pathogens, Food sanitation — Food control agencies and their regulations. Isolation, preservation and
improvement of industrially important microorganisms. Raw materials and media design for fermentation processes,
Sterilization, Development of inoculum for industrial fermentations, Types of fermentation—Batch, continuous, dual
or multiple, surface, submerged, aerobic and anaerobic. Fermenter—Design, instrumentation and control, Types
of fermenters; Recovery and purification of fermentation products. Production of primary metabolites- Alcohols,
Beverages, Amino acids and Organic acids. Production of secondary metabolites: Antibiotics, Vitamins, Steroids,
Enzymes, Biopolymers.

Unit. 10. Soil and Agricultural Microbiology

Characteristics and classification of soils, soil structure, soil microorganisms, Interaction between microorganisms—
mutualism, commensalism, ammensalism, synergism, parasitism, predation, competition, interaction of microbes with
plants and animals, Rhizosphere, phyllosphere and mycorrhizae. Mechanism of symbiotic and asymbiotic nitrogen
fixation -Biogeochemical cycles: carbon, nitrogen, phosphorus, sulfur-Biofertilizers—Soil enzymes—Soil borne plant
pathogens.

Plant pathogens and classification of plant diseases, Principles of plant infection and defense mechanisms,
Plant disease management of the following plant diseases—mosaic disease of tobacco, bunchy top of banana, leaf
roll of potato, bacterial blight of paddy, angular leaf spot of cotton, late blight of potato, damping off of tobacco,
downy mildew of bajra, powdery mildew of cucurbits, head smut of sorghum, leaf rust of coffee, blight of maize,
leaf spot of paddy, grassy shoot of sugar cane and root knot of mulberry.
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Code No: 33
SUBJECT: PHYSICAL EDUCATION
SYLLABUS
Unit-1:

Physical education and adapted physical education, their objectives Philosophies of education as applied to
physical education

Development of Physical education in Greece, Rome, Sweden, Russia England, Denmark, Germany,
USA, Australia and China.

Growth and development of physical education in India:

Recreation—its principles, characteristics and importance. Modern trends in recreation. Indoor and outdoor
recreational programmes. Recreational programmes for various categories of people.

Wellness—its importance, benefits and challenges. Development and maintenance of wellness.
Teaching Aptitude — nature, objectives, characteristics of teaching, learner characteristics andteaching methods.

Social aspects of sports—sports as a socializing agency, social values, sports leadership, sports as cultural
heritage and social aspects of competition.

Ancient & Modern Olympics games, Asian and Commonwealth games.
Structure and functions of international and national bodies controlling various games and sports.
Prominent honours and awards in games and sports.
Exercise physiology its scope and importance in the field of physical education and sports.
Cardio respiratory adaptations to long and short term physical activities.

Unit-2:

Muscle—its types, characteristics and functions. Microscopic structure of muscle fibre. Sliding filament theory of
muscular contraction. Types of muscle fibres and sports performance.

Muscular adaptations to exercise.

Neuro-muscular junction and transmission of nerve impulse, kinesthetic Sense organs and neural control of
motor skills.

Bio-chemical aspects of exercise—Metabolism of food products. Aerobic and anaerobic systems during rest and
exercise. Direct and indirect methods of measuring energy cost of exercise.

Recovery process—Physiological aspects of fatigue. Restoration of energy stores. Recovery oxygen. Nutritional
aspects of performance.

Environmental influence on human physiology under exercise.
Women in sports- trainability. Physiological gender differences and special problems of women athletes.

Aging—Physiological consequences, life style management and healthful aging. Physiological responses of various
therapeutic modalities and rehabilitation.

Physiological aspects of various Ergogenic aids. Massage manipulations and their physiological responses.
Unit-3:

Kinesiology and biomechanics. Modern trends in biomechanics. Planes and Axes of human body.

Joints and their movements.

Muscle attachments—Origin, insertion, action and leverage of the principal muscles used in sports.

Motion: its laws and their application in sports. Projectile and principles of projections



124 TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY

Linear and angular kinematics and kinetics.
Friction, Spin, impact and elasticity.
Air and water dynamics.

Mechanical advantage and applications of Levers in sports. Posture and its deformities with their corrective
exercises.

Kinesiological, Muscular and mechanical analyses of fundamental movements: Mechanical analyses of major
sports skills

Unit-4:

Sports psychology- its importance in the field of physical education and sports. Motivation in sports- types,
theories and dynamics.

Psychological factors affecting sports performance—Emotions, Anxiety aggression, stress, self confidence,
concentration , mental practice and goal setting.

Personality- Theories of personality, measurement of personality.
Group dynamics, Group cohesion and leadership in sports.

Cognitive process—memory and thinking. Principles of Motor skill learning. Transfer of training and its types
with its implication in sports.

Longand short term psychological preparation for performance / competition.
Psychological skill training for activation and relaxation
Spectators and sports performance.

Unit-5:

Development of teacher education for physical education in India. Comparative study of professional preparation
in physical education of India with those of USA, Russia, Germany, Australia and UK.

Professional and other courses of physical education in India. Role of Government agencies monitoring
professional courses in physical education.

Qualities, qualifications and responsibilities of physical education personnel at primary, secondary and higher
education levels. Scope of physical education personnel in the promotion of health, fitness and wellness.

Recent Government policies for promoting physical education and sports in India.
Hierarchy of organizational set-up in physical education at schools, colleges and university level.
Role of public & private sectors in the promotion of physical education and sports in the country.

Curriculum development- Concepts and principles of curriculum planning. Subject matter for different levels of
education—primary, secondary and higher education.

Curriculum design and content- importance, selection and classification of subject matter with reference to age,
sex and differently abled pupils. Integrated programme for boys and girls.

Teaching aids— Time-table, Concepts, credit system for various subject courses- theory and practical, Impact
of technology in physical education and sports.

Curriculum evaluation: Concepts and purpose; procedure and appraisal.
Unit-6:

Health- its objectives and spectrum. Health education, its importance and principles . Role of genetics and
environment in achieving health. Health-related physical fitness.

Community health programme—Health appraisal & health instructions. International and national health
promoting government & private agencies.
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School Health programme and personal hygiene.

Communicable diseases: causes, symptoms, prevention through other means and Immunization. Psychosomatic
disorders/ sedentary life style diseases : causes, symptoms and prevention.

Obesity related health problems. Body weight control and its significance on health. Role of exercise,
dieting and combination of exercise & dieting on weight control.

First-aid- objectives and principles. First-aid for Shock, poisoning, burns, drowning, bleeding, electric shock
and common sports injuries.

Pollution- Air, water, sound and radiation. Effects of pollution on health, Preventive and safety measures from
pollution.

Nutrition- Balanced diet and its components. Nutritional Deficiencies. Understanding of malnutrition and
nutritional supplements.

Effects of smoking, alcohol, & drugs on health; prevention and rehabilitation.
Unit-7:

Sports training- its characteristics and principles. Training load, its features, principles and adaptation process.
Means and methods of executing training load. Overload, its Causes, symptoms and remedial measures.

Strength- its characteristics, types of strength, factors determining strength and strength development.
Endurance- its characteristics, types of endurance, factors determining endurance and endurance development.
Speed- its characteristics, types of Speed, factors determining Speed and speed development.

Flexibility-its characteristics, types of flexibility, factors determining flexibility and flexibility development.

Coordinative abilities- its characteristics, types of coordinative abilities, factors determining coordinative
abilities and development of coordinative abilities.

Technique and skill- its characteristics and importance. Different stages of technique development and
technique training. Tactics and strategy.

Planning- its importance and principles. Types of planning.

Periodization—its importance, objectives and types of periodization. Concept of different periods—Preparatory,
competition and transitional. Types of Competition:

Talent identification- process and procedure.

Unit-8:
Research in physical education- its importance and classification. Ethical issues in research.
Methods of research- Descriptive, historical and experimental. Experimental research designs.

Identification and formulation of research problem. Types of research hypotheses and their formulation.
Hypotheses testing.

Tools of research- Questionnaires, opinionnaires, interviews and observation.

Sources and steps of literature search- library, research data bases, internet- search engines, online journals.
Note taking and critical reading.

Sampling Techniques — Probability and non probability. Data, its types and collecting measures.
Normal probability curve and grading scales.

Statistical processes, their importance and uses in research.

Application of parametric and non parametric statistical techniques in research.

Computer applications- statistical packages for data analyses- SPSS, e-mail, search engines and Microsoft office.
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Preparation of research proposal, report, abstract, paper for publication and paper for presentation.
Unit-9:

Test, measurement and evaluation— their types and importance in physical education and sports. Principles
and processes of evaluation in physical education.

Criteria of selecting an appropriate test and administration of testing programme.

Types of tests and construction of standard knowledge and skill tests.

Tests for fithess—Physical fitness, motor fitness, motor ability and motor educability. Health related fitness tests.
Test for fitness components—strength, endurance, speed, flexibility and coordinative abilities.

Sports skill tests- Badminton, Basketball, Football, Hockey, Tennis, and Volleyball.

Anthropometric Measurements—land marks and measurement of various body segments, height, sitting-height,
weight, diameters, circumferences, skin folds, body mass index, ponderal index.

Somato type and Posture evaluating techniques.

Testing of physiological phenomenons—Blood pressure, breathing frequency vital capacity, heartrate, pulse rate,
body temperature and body composition.

Tests for psychological variables—Anxiety, aggression, team cohesion, achievement motivation, mental-toughness,
and self-efficacy.

Unit—10:
Management-its principles and theories. Scope of management in physical education and sports.
Guiding principles for organizing physical education & sports programmes in institutions.

Personnel management-objectives and principles. Self-appraisal, communication skills and time management.
Essential skills of administration.

Financial management—objectives, purposes, principles and scope. Planning and preparation of budget.
Mechanics of purchase and auditing.

Supervision—objectives, principles and importance of supervision. Techniques of supervision.
Duties and responsibilities of a supervisor.

Facility management—planning, procuring and maintenance of facilities—indoor and outdoor facilities. Planning
and management of sports infrastructure. Management of records.

Role of sports manager—interpersonal, informational and decision making. Managerial skills — technical, human
and conceptual. Qualities and qualification of sports manager. Event management-its principles, planning, check
list, rehearsal, itinerary, execution, reporting and follow-up procedures of an event.

Public relation- principles of public relations in physical education and sports. Mass Media - communication
and publicity, qualifications of Public relation officer.
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Code No : 34
SUBJECT : PHYSICAL SCIENCE EDUCATION
SYLLABUS
Unit 1

Electromagnetic Theory

Coulomb law — Gauss law — Poisson’s equation — Laplace equation and solution to boundry value problem
— Electrostatics of dielectric media — Molecular polarisability and its application — Vector — Scalar potential — B
and H in a magnetic material — Maxwell's equations and their significance — Poynting theorem.

Unit 2
Classical Mechanics

Generalised co-ordinates — D’Alembert’s principle, Lagrangian equation of motion — Hamiltonian equation —
Conservative and non-conservative systems—Hamilton equation, cyclic variables, principle of least action — Theory
of small oscillations — Normal co-ordinates and normal modes—Linear Triatomi molecule—-Rigid bodies -Moments
and products of inertia-Euler’s angle—Euler’'s equation of motion — Symmetric Properties.

Unit 3
Thermal Properties

Thermal Properties of solids Laws of Thermodynamics — Maxwell’s relations and their applications — Phase
transitions — Production and measurement of low temperatures —Einstein and Debye theory of specific heats of
solid—-Thermodynamic equations of state — closed and open systems — partial molal quantities — chemical potential
with temperature and pressure — third law of thermodynamics—Fugacity — methods of determination — standard
states for gases, liquids — solids and solutions — mean activity co-efficiency of electrolytes—Maxwell’s distribution
of molecular velocities — derivation of expression for average, most probable and root mean square velocities
— Heat capacities of solids — Einstein and Debye Models Low temperature — Negative absolute temperature.

Unit 4
Periodic properties

Atomic radius — ionic radius, ionization potential, electron affinity and electro negativity — Their significance
in chemical bonding—VB theory, MO theory — applications — Comparison of VB and MO theories — VSEPR
theory — Bond order — Bond energy — Bond length Bond polarity — Partial ionic character of bonds -
The concept of multi-centre bond — Electron deficient compounds — Hydrogen bond - Its influences.
Non aqueous solvents — A general study of typical reactions in non aqueous media — comparison with reactions
in aqueous media.

Unit 5
Organic Reaction Mechanisms

General methods of investigating reaction mechanisms — Kinetic and non-kinetic methods — different types of
reaction intermediates. Aliphatic nucleophilic substituion SN1, SN2 and SNi reactions — substitution at vinylic and
benzylic carbon — stereo chemistry of nucleophilic reaction — solvents and substituent effects — Nucleophilicity
Neighboring group participation. Addition to double and triple bonds — Mechanism Hydration — Hydroboration —
Hydroxylation — epoxidation. Elimination reactions E1, E2, E1cB Mechanism — Orientation effects in elimination
reactions — stereo chemistry of elimination reactors—dehydration of alcohols — dehydro halogenation — cope elimination.
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Unit 6
Foundations of Education

Philosophical Perspectives: Idealism, Naturalism, Pragmatism, Progressivism, Existentialism, Humanism, Realism,
Eclecticism — Philosophers and their contributions: Western Philosophers: Rousseau, Froebel, Maria Montessori,
Pestalozzi, Bertrand Russell, John Dewey — Indian Philosophers: Mahatma Gandhi, Rabindranath Tagore, Swami
Vivekananda, J.Krishnamurti, Aurobindo — Development of Indian Education during Pre-Independence, Post-
Independence, Modern era—Important Education Committees — Recommendations of National Education Policies,
National Curriculum Frameworks.

Sociological Perspectives: Concepts of Special and Inclusive Education, Women Education, Population Education,
Vocational Education, Environmental Education for sustainable development-UN SDG goals, Human Rights:
UN Declaration of Human Rights, Peace and Value Education — Indian Constitution: Articles and Amendments
related to Education—Culture and Communication in Education — Social issues: Measures and Reforms — Social
Structure, Socialization process — Social stratification — Indigenous Value systems — History and Culture of Tamil
Nadu: Social Equality, Language, Culture and Politics.

Unit 7
Educational Psychology

Educational Psychology — Cognitive, Humanistic, Behavioural and Transpersonal school of thoughts — Role of
heredity and environment — Dimensions of Development: Physical, Cognitive, Psycho-Social, Moral, Behavioural,
Language — Theories of Development: Piaget, Bruner, Kohlberg, Erickson, Vygotsky, Noam Chomsky, Watson—
Developmental tasks — Sensation and Perception—Factors of learning: Attention, Interest, Aspiration, Motivation and
its types, Motivational Theories: Maslow, McDougall’s, McClelland — Learning, Factors of Learning, Theories: Trial &
Error, Operant and Classical Conditioning, Insight and Gestalt — Intelligence: Theories — Single-Factor, Two-Factor,
Triarchic, Group and Multi-factor theory, Guilford’s Structure of Intellect, Gardner’s Multiple Intelligence theory, Factor
Personality: Type and Trait theories — Personality Assessment methods and techniques — Educational Implications of
Learning, Intelligence and Personality theories — Mental Health, Adjustment and Defense mechanisms — Concepts
of Guidance and Counselling.

Unit 8
Pedagogical approaches

Nature, Scope, Aims and Objectives, Values of Teaching the subject, Inter-disciplinary aspects, Taxonomy of
Educational Objectives: Bloom’s, Anderson’s, RCEM, NCERT —Micro-teaching: Skills and Components, Micro Cycle,
Link Lesson—Planning of the lesson: Curricular Plan, Unit Plan and Lesson Plan, General and Specific Instructional
objectives, Action verbs — Methods of Teaching: Traditional and Modern Methods — Techniques of Teaching: Small
and Large Group Techniques — Models of Teaching: Concept attainment, Advanced Organizers, Inquiry Training,
Information Processing, Personalized Model — Resources for Teaching-Learning: Text Books, Laboratory, Library,
E-resources and Field-trips — Flander’'s Classroom Interaction Analysis — Dale’s Cone of Experience — Educational
Technology and ICT Resources in Teaching-Learning: Blended Learning, Simulation, Augmented Reality, Virtual
Learning — Digital Resources — Assessment and Evaluation: Types of Tests, Steps in construction of an achievement
test — Continuous and Comprehensive Evaluation — Analysis and Interpretation of test scores.

Unit 9
Curriculum Components and Teacher Education

Curriculum — Principles, Bases of Curriculum: Philosophical, Psychological and Sociological, Criteria of
selection of content — Types: Subject, Learner, Community and Activity centred curriculum — Concepts of core
and hidden curriculum — Curriculum Organization: Articulation, Balance and Continuity — Approaches: Concentric,
Spiral, Topical, Logical, Vertical and Horizontal — Curricular Materials — Role of NCERT and SCERT in curriculum



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 129

planning — Stakeholders contribution and participation in the curricular, co-curricular and extra-curricular activities —
Curriculum Evaluation and Theories: Tyler's model, Hilda Taba model, Beauchamp’s model, D.K.Wheeler's model,
Virgil V. Herrick model.

Teacher Education — National Council for Teacher Education: Functions—Teacher Education systems and Programmes:
Pre-service and In-service — Integrated Teacher Education Programmes—Concept of Teaching Profession;—Changing
roles and responsibilities — Continuous Professional development and Professional ethics—National Professional
Standards for Teachers — Teacher Appraisal and accountability — Significance of Teachers In-service education
and training—Research and innovations in Teacher education, NAAC’s Assessment and Accreditation process —
Autonomy in Education: Institutional, Administrative and Teacher autonomy —Teacher Eligibility Tests —Concepts of
Andragogy — Life-long and continuing education.

Unit 10
Research Methodology and Statistics

Research — Types of Research: Basic, Applied and Action Research, Sources of Selecting Research Problem,
Importance of Review of Literature, Hypothesis, Variables, Sampling Techniques: Probability and Non-Probability
techniques, Steps in writing research proposal and research report — Academic and Research Writing — Experimental
Research Designs: Pre-Experimental, True and Quasi Designs — Factors affecting internal and external validity of
experimental research, Quantitative, Qualitative and Mixed Research Methods—Research Tools: Likert and Thurstone,
Personality, Interest and Intelligence test, ltem and Factor analysis — Characteristics of Research tools — Statistical
Analysis: Descriptive and Inferential Analysis, Hypothesis testing: Type | and Type Il errors, Level of Significance,
Graphical Representation of Data — Issues related to plagiarism—Research Ethics and Integrity.
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Code No:35
SUBJECT : PHYSICS
SYLLABUS
UNIT |
Mathematical Methods of Physics

Dimensional analysis. Vector algebra and vector calculus-Gauss divergence theorem, Greens theorem, Stokes
theorem. Linear algebra, matrices, Cayley- Hamilton Theorem. Eigen values and eigen vectors. Linear ordinary
differential equations of first & second order, Special functions (Hermite, Bessel, Laguerre and Legendre functions).
Partial differential equations (Laplace, wave and heat equations in two and three dimensions). Elements of
computational techniques: root of functions, interpolation, extrapolation, integration by trapezoid and Simpson’s
rule, Solution of first order differential equation using Runge-Kutta method. Fourier series, Fourier and Laplace
transforms. Elements of complex analysis, analytic functions; Taylor & Laurent series; poles, residues and evaluation
of integrals. Elementary probability theory, random variables, binomial, Poisson and normal distributions. Equation
of continuity—Application to hydrodynamics, equation of heat flow. Finite difference methods. Tensors. Introductory
group theory: SU(2), O(3).

UNIT 2

Classical Mechanics

Newton’s laws. Dynamical systems, Phase space dynamics, stability analysis. Central force motions. Two body
Collisions—scattering in laboratory and Centre of mass frames. Rigid body dynamics-Symmetrical top and Fast
and sleeping top—moment of inertia tensor. Non-inertial frames and pseudoforces. Variational principle. Generalized
coordinates. D’Alembert’s principle and Lagrangian equations of motion—Hamiltonian formalism and equations of
motion—Conservation laws and cyclic coordinates—Liouville’s theorem. Periodic motion: small oscillations, normal modes.
Special theory of relativity- Lorentz transformations, relativistic kinematics and mass—energy equivalence- Invariance
of Maxwell’s equations—Relativistic Lagrangian and Hamiltonian for a free particle. Canonical transformations—Poisson
brackets — Hamilton—Jacobi theory—action-angle variables. Canonical transformations- Poisson brackets — Hamilton—
Jacobi theory—action-angle variables.

UNIT 3
Electromagnetic Theory

Electrostatics: Gauss’'s law and its applications, Laplace and Poisson equations, boundary value problems.
Magnetostatics: Biot-Savart law, Ampere’s theorem. Electromagnetic induction. Maxwell’s equations in free space and
linear isotropic media; boundary conditions on the fields at interfaces—Poynting’'s theorem — Lorentz invariance of
Maxwell’s equation.Scalar and vector potentials, gauge invariance. Electromagnetic waves in free space—Dynamics
of charged particles in static and uniform electromagnetic fields.

Dielectrics and conductors. Radiation—from moving charges and dipoles and retarded potentials. Reflection
and refraction, polarization, Fresnel’'s law, interference, coherence, and diffraction. Dynamics of charged particles
in static and uniform electromagnetic fields. Dispersion relations in plasma. Transmission lines and wave guides

UNIT 4
Quantum Mechanics

Wave-particle duality. Schrédinger equation (time-dependent and time-independent). Eigenvalue problems (particle
in a box, harmonic oscillator, etc.). Tunneling through a barrier. Wave-function in coordinate and momentum
representations. Commutators and Heisenberg uncertainty principle. Dirac notation for state vectors. Motion in
a central potential: orbital angular momentum, angular momentum algebra, spin, addition of angular momenta;
Hydrogen atom. Stern-Gerlach experiment. Time—independent perturbation theory and applications. Variational method.
Time dependent perturbation theory and Fermi’s golden rule, selection rules. |dentical particles, Pauli exclusion
principle, spin-statistics connection.

Spin-orbit coupling, fine structure. WKB approximation. Elementary theory of scattering: partial waves,
Born approximation. Relativistic quantum mechanics: Klein-Gordon and Dirac equations. Semi-classical theory of
radiation.
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UNIT 5
Electronics and Experimental Methods

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo- and hetero-junction devices),
device structure, device characteristics, frequency dependence and applications. Opto-electronic devices (solar cells,
photo-detectors, LEDs). Operational amplifiers and their applications Digital techniques and applications (registers,
counters, comparators and similar circuits). A/D and D/A converters. Microprocessor and micro controller basics.
Linear and nonlinear curve fitting, chi-square test.

UNIT 6

Transducers (temperature, pressure/vacuum, magnetic fields, vibration, optical, and particle detectors). Measurement
and control. Signal conditioning and recovery. Impedance matching, amplification (Op-amp based, instrumentation
amp, feedback), filtering and noise reduction, shielding and grounding. Fourier transforms, lock-in detector, box-car
integrator, modulation techniques. High frequency devices (including generators and detectors). Data interpretation
and analysis. Precision and accuracy. Error analysis, propagation of errors. Least squares fitting.

UNIT 7
Thermodynamic and Statistical Physics

Laws of thermodynamics and their consequences. Thermodynamic potentials, Maxwell relations, chemical
potential, phase equilibria. Phase space, micro- and macro-states. Micro-canonical, canonical and grand-canonical
ensembles and partition functions. Free energy and its connection with thermodynamic quantities. Classical and
quantum statistics. Ideal Bose and Fermi gases. Principle of detailed balance. Blackbody radiation and Planck’s
distribution law First- and second-order phase ftransitions. Diamagnetism, paramagnetism, and ferromagnetism.
Ising model. Bose-Einstein condensation. Diffusion equation. Random walk and Brownian motion. Introduction to
nonequilibrium processes

UNIT 8
Condensed Matter Physics

Bravais lattices. Reciprocal lattice. Diffraction and the structure factor. Bonding of solids. Elastic properties,
phonons, lattice specific heat. Free electron theory and electronic specific heat. Response and relaxation phenomena.
Drude model of electrical and thermal conductivity. Hall effect and thermoelectric power. Electron motion in a
periodic potential, band theory of solids: metals, insulators and semiconductors. Superconductivity: type-l and
type-Il superconductors. Josephson junctions. Superfluidity. Defects and dislocations. Ordered phases of matter:
translational and orientational order, kinds of liquid crystalline order. Quasi crystals.

UNIT9
Atomic & Molecular Physics

Quantum states of an electron in an atom. Electron spin. Spectrum of helium and alkali atom. Relativistic
corrections for energy levels of hydrogen atom, hyperfine structure and isotopic shift, width of spectrum lines, LS & JJ
couplings. Zeeman, Paschen-Bach & Stark effects. Electron spin resonance. Nuclear magnetic resonance, chemical shift.
Frank-Condon principle. Born-Oppenheimer approximation. Electronic, rotational, vibrational and Raman spectra of
diatomic molecules, selection rules. Lasers: spontaneous and stimulated emission, Einstein A & B coefficients.
Optical pumping, population inversion, rate equation. Modes of resonators and coherence length.

UNIT 10
Nuclear and Particle Physics

Basic nuclear properties: size, shape and charge distribution, spin and parity. Binding energy, semi- empirical
mass formula, liquid drop model. Nature of the nuclear force, form of nucleon-nucleon potential, charge-independence
and charge-symmetry of nuclear forces. Deuteron problem. Evidence of shell structure, single-particle shell model,
its validity and limitations. Rotational spectra. Elementary ideas of alpha, beta and gamma decays and their
selection rules. Fission and fusion. Nuclear reactions, reaction mechanism, compound nuclei and direct reactions.

Classification of fundamental forces. Elementary particles and their quantum numbers (charge, spin, parity,
isospin, strangeness, etc.). Gellmann-Nishijima formula. Quark model, baryons and mesons. C, P, and T
invariance. Application of symmetry arguments to particle reactions. Parity non-conservation in weak interaction.
Relativistic kinematics.
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Code No: 36
SUBJECT: POLITICAL SCIENCE
SYLLABUS
Unit-—1:
Political Theory, Political Thought, Indian Political Thought

Nature and Scope of Political Science, Approaches to the Study of Political Science, Theories of Origin
and Functions of State, Sovereignty, Liberty, Equality, Justice. Rights, Democracy, Power, Citizenship, Liberalism,
Conservatism, Socialism, Marxism, Feminism, Ecologism, Communitarianism, Fascism, Multiculturalism, Post Modernism.

Unit-2:

Confucius, Plato, Aristotle, Machiavelli, Hobbes, Locke, Rousseau, Hegel, Mary Wollstonecraft, John
Stuart Mill, Karl Marx, Gramsci, Hannah Arendt, Mao Zedong, John Rawls, Dharamshastra, Kautilya,
Aggannasutta, Barani, Kabir, Pandita Ramabai, Bal Gangadhar Tilak, Swami Vivekanand, Rabindranath Tagore,
M.K Gandhi, Sri Aurobindo, Periyar E. V. Ramasamy, Muhammad Igbal, M.N.Roy, V D Savarkar, Dr. B.R.Ambedkar,
J L Nehru, Ram Manohar Lohia, Jaya Prakash Narayan, Deendayal Upadhyaya.

Unit-3:

Comparative Political Analysis
Approaches: Institutional, Political Culture, Political Economy and New Institutionalism; Comparative Methods.
Colonialism and Decolonization: Forms of Colonialism, Anti-Colonial Struggles and Decolonization.
Nationalism: European and Non-European.

State Theory: Debate Over the Nature of State in Capitalist and Socialist Societies; Post-Colonial State; Welfare
State; Globalization and Nations-States.

Unit—4:

Political Regimes: Democratic (Electoral, Liberal, Majoritarian and Participatory) and Non-Democratic Regimes
(Patrimonialism, Bureaucratic Authoritarianism, Military Dictatorship, Totalitarianism, And Fascist). Constitutions and
Constitutionalism: Forms of Constitutions, Rule of Law, Judicial Independence and Liberal Constitutionalism;
Emergency Powers and Crisis of Constitutionalism.

Democratization: Democratic Transition and Consolidation.

Development: Underdevelopment, Dependency, Modernization, World Systems Theory, Development and
Democracy.

Structures of Power: Ruling Class, Power Elites, Democratic Elitism

Actor and Processes: Electoral Systems, Political Parties and Party System, Interest Groups, Social Movements,
New Social Movements, Non-Governmental Organisations (NGOs) and Civil Society Campaigns; Revolutions.

Unit-5 :
International Relations

Approaches to the Study of International Relations: Idealism, Realism, Structural Marxism, Neoliberalism,
Neorealism, Social Constructivism, Critical International Theory, Feminism, Postmodernism.

Concepts: State, State System and Non-State Actors, Power, Sovereignty, Security: Traditional and Non—Traditional.
Conflict and Peace: Changing Nature of Warfare; Weapons of Mass Destruction; Deterrence; Conflict Resolution,
Conflict Transformation.

United Nations: Aims, Objectives, Structure and Evaluation of the Working of UN; Peace and Development
Perspectives; Humanitarian Intervention. International Law; International Criminal Court. Political Economy of IR;
Globalisation; Global Governance and Bretton Woods System, North-South Dialogue, WTO, G-20, BRICS. Regional
Organisations: European Union, African Union, Shanghai Cooperation Organisation, ASEAN. SAARC
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Contemporary Challenges: International Terrorism, Climate Change and Environmental Concerns, Human Rights,
Migration and Refugees; Poverty and Development; Role of Religion, Culture and Identity Politics.

Unit—6 :
India’s Foreign Policy

Perspectives on India’s Foreign Policy: India’s Identity as Postcolonial, Development, Rising Power and as
Emerging Political Economy Continuity and Change in India’s Foreign Policy: Principles and Determinants; Non-
Alignment Movement: Historical Background and Relevance of Non Aligned Movement; India’s Nuclear Policy.

India’s Relations with Major Powers: USA, USSR/Russia, People’s Republic of China.

India’s Engagement with Multipolar World: India’s Relations with European Union, BRICS, ASEAN,
Shanghai Cooperation Organisation, African Union, Southern African Development Community, Gulf Cooperation
Council.

India’s Relations with Neighbourhood: SAARC, Gujral Doctrine, Look East / Act East, Look West.
Soft Power of India.

India’s Negotiation Strategies in International Regimes: The United Nations, World Trade Organisation, International
Monetary Fund, Intergovernmental Panel on Climate Change.

Contemporary Challenges: Maritime Security, Energy Security, Environmental Security, Migrants and Refugees,
Water Resources, International Terrorism, Cyber Security.

Unit-7:
Political Institutions in India

Making of the Indian Constitution: Colonialism Heritage and the Contribution Indian National Movement to the
Making of the Indian Constitution.

Constituent Assembly: Composition, Ideological Moorings, Constitutional Debates Philosophy of the Constitution:
Preamble, Fundamental Rights, Directive Principles of State Policy.

Constitutionalism in India: Democracy, Social Change, National Unity, Checks and Balances, Basic Structure
Debate, Constitutional Amendments Union Executive: President, Prime Minister and Council of Ministers.

Union Parliament: Structure, Role and Functioning, Parliamentary Committees Judiciary: Supreme Court,
High Court, Judicial Review, Judicial Activism, Judicial Reform.

Executive and Legislature in the States: Governor, Chief Minister, State Legislature Federalism in India: Strong
Centre Framework, Asymmetrical Federal Provisions and Adaption, Role of Intergovernmental Coordination
Mechanisms, Inter-State Council, Green Federalism, Emerging Trends.

Electoral Process and Election Commission of India: Conduct of Elections, Rules, Electoral Reforms.
Local Government Institutions: Functioning and Reforms.

Constitutional and Statutory Bodies: Comptroller and Auditor General, National Commission For Scheduled Castes,
National Commission For Scheduled Tribes, National Commission For Human Rights, National Commission For
Women, National Commission For Minorities.

Unit-8:
Political Processes in India

State, Economy and Development: Nature of Indian State, Development Planning Model, New Economic Policy,
Growth and Human Development.

Process of Globalisation: Social and Economic Implications. Identity Politics: Religion, Tribe, Caste, Region,
Language. Social Movements: Dalit, Tribal, Women, Farmers, Labour

Civil Society Groups: Non-Party Social Formations, Non-Governmental Organisations, Social Action Groups.
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Regionalisation of Indian Politics: Reorganisation of Indian States, States as Political and Economic Units,
Sub-State Regions, Regional Disparities, Demand for New States

Gender and Politics in India: Issues of Equality and Representation, Women Reservation

Ideology and Social Basis of Political Parties: National Parties, State Parties. Electoral Politics: Participation,
Contestation, Representation, Emerging Trends.

Unit-9:
Public Administration

Public Administration: Meaning and Evolution; Public and Private Administration Approaches: System Theory,
Decision Making, Ecological Approach Public Administration Theories and Concepts: Scientific Management Theory,
Rational Choice Theory, New Public Administration, Development Administration, Comparative Public Administration,
New Public Management, Changing Nature of Public Administration in the Era of Liberalisation and Globalisation

Theories and Principles of Organization: Scientific Management Theory, Bureaucratic Theory, Human Relations
Theory.

Managing The Organization: Theories of Leadership and Motivation. Organisational Communication:
Theories and Principles, Chester Bernard Principles of Communication, Information Management in the Organization.

Managing Conflict in the Organization: Mary Parker Follett Management by Objectives—Peter Drucker.
Unit—10:
Governance and Public Policy in India

Governance, Good Governance and Democratic Governance, Role of State, Civil Society and Individuals.

Accountability and Control: Institutional Mechanism For Checks And Balances, Legislative Control Over
Executive, Administrative and Budgetary Control, Control Through Parliamentary Committees, Judicial Control Over
Legislature And Executive, Administrative Culture, Corruption And Administrative Reforms Institutional Mechanisms
for Good Governance: Right to Information, Consumer Protection Act, Citizen Charter; Grievance Redress System:
Ombudsman, Lokpal, Lokayukta

Grassroots Governance: Panchayati Raj Institutions and their Functioning Planning and Development: Decentralized
Planning, Planning For Development, Sustainable Development, Participatory Development, E-Governance;
NITI Aayog Public Policy as an Instrument of Socio-Economic Development: Public Policies With Special Reference
to Housing, Health, Drinking Water, Food Securityy, MNREGA, NHRM, RTE

Monitoring and Evaluation of Public Policy; Mechanisms of Making Governance Process Accountable: Jansunwai,
Social Audit.
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Code No.37
SUBJECT : PSYCHOLOGY

SYLLABUS
UNIT-1:

Emergence of Psychology

Psychological thought in some major Eastern Systems: Bhagavad Gita, Buddhism, Sufism and Integral Yoga.
Academic psychology in India: Pre-independence era; post-independence era; 1970s: The move to addressing
social issues; 1980s: Indigenization; 1990s: Paradigmatic concerns, disciplinary identity crisis; 2000s: Emergence of
Indian psychology in academia. Issues: The colonial encounter; Post colonialism and psychology; Lack of distinct
disciplinary identity.

Western: Greek heritage, medieval period and modern period. Structuralism, Functionalism, Psychoanalytical,
Gestalt, Behaviorism, Humanistic—Existential, Trans personal, Cognitive revolution, Multiculturalism. Four founding
paths of academic psychology—Wundt, Freud, James, Dilthey. Issues: Crisis in psychology due to strict adherence
to experimental-analytical paradigm (logical empiricism). Indic influences on modern psychology.

Essential aspects of knowledge paradigms: Ontology, epistemology, and methodology. Paradigms of Western
Psychology: Positivism, Post-Positivism, Critical perspective, Social Constructionism, Existential Phenomenology, and
Co-operative Enquiry. Paradigmatic Controversies. Significant Indian paradigms on psychological knowledge: Yoga,
Bhagavad Gita, Buddhism, Sufism, and Integral Yoga. Science and spirituality (avidya and vidya). The primacy of
self-knowledge in Indian psychology.

UNIT-2:

Research Methodology and Statistics
Research: Meaning, Purpose, and Dimensions.
Research problems, Variables and Operational Definitions, Hypothesis, Sampling.
Ethics in conducting and reporting research.

Paradigms of research: Quantitative, Qualitative, Mixed methods approach. Methods of research: Observation,
Survey [Interview, Questionnaires], Experimental, Quasi experimental, Field studies, Cross-Cultural Studies,
Phenomenology, Grounded theory, Focus groups, Narratives, Case studies, Ethnography.

Statistics in Psychology: Measures of Central Tendency and Dispersion. Normal Probability Curve. Parametric
[t-test] and Non-parametric tests [Sign Test, Wilcoxon Signed rank test, Mann-Whitney test, Kruskal-Wallis test,
Friedman]. Power analysis. Effect size.

Correlational Analysis: Correlation [Product Moment, Rank Order],Partial correlation, multiple correlation.
Special Correlation Methods: Biserial, Point biserial, tetrachoric, phi coefficient.

Regression: Simple linear regression, Multiple regression.

Factor analysis: Assumptions, Methods, Rotation and Interpretation.

Experimental Designs: ANOVA [One-way, Factorial], Randomized Block Designs, Repeated Measures Design,
Latin Square, Cohort studies, Time series, MANOVA, ANCOVA. Single- subject designs.

UNIT - 3:
Psychological testing

Types of tests, Test construction: Item writing, item analysis, Test standardization: Reliability, validity and Norms,
Areas of testing: Intelligence, creativity, neuropsychological tests, aptitude, Personality assessment, interest inventories,
Attitude scales — Semantic differential, Staples, Likert scale. Computer-based psychological testing, Applications
of psychological testing in various settings: Clinical, Organizational and business, Education, Counseling, Military
Career guidance.
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UNIT - 4:

Biological basis of behavior
Sensory systems: General and specific sensations, receptors and processes.
Neurons: Structure, functions, types, neural impulse, synaptic transmission, Neurotransmitters.
The Central and Peripheral Nervous Systems — Structure and functions, Neuro plasticity.

Methods of Physiological Psychology: Invasive methods — Anatomical methods, degeneration techniques, lesion
techniques, chemical methods, micro electrode studies. Non-invasive methods — EEG, Scanning methods.

Muscular and Glandular system: Types and functions, Biological basis of Motivation: Hunger, Thirst, Sleep and
Sex.

Biological basis of emotion: The Limb system, Hormonal regulation of behavior.

Genetics and behavior: Chromosomal anomalies; Nature-Nurture controversy [Twin studies and adoption studies]
UNIT-5:
Attention, Perception, Learning, Memory and Forgetting

Attention: Forms of attention, Models of attention.

Perception: Approaches to the Study of Perception: Gestalt and physiological approaches. Perceptual Organization:
Gestalt, Figure and Ground, Law of Organization Perceptual Constancy: Size, Shape, and Color; lllusions.

Perception of Form, Depth and Movement Role of motivation and learning in perception.
Signal detection theory: Assumptions and applications.

Subliminal perception and related factors, information processing approach to perception, culture and perception,
perceptual styles, Pattern recognition, Ecological perspective on perception.

Learning Process.
Fundamental theories: Thorndike, Guthrie, Hull.
Classical Conditioning: Procedure, phenomena and related issues, Instrumental learning.

Phenomena, Paradigms and theoretical issues; Reinforcement: Basic variables and schedules; Behaviour
modification and its applications.

Cognitive approaches in learning: Latent learning, observational learning. Verbal learning and Discrimination
learning.

Recent trends in learning: Neuro physiology of learning Memory and Forgetting.
Memory processes: Encoding, Storage, Retrieval.

Stages of memory: Sensory memory, Short-term memory (Working memory), Long-term Memory
(Declarative — Episodic and Semantic; Procedural).

Theories of Forgetting: Interference, Retrieval Failure, Decay, Motivated forgetting.
UNIT-6:
Thinking, Intelligence and Creativity

Theoretical perspectives on thought processes: Associationism, Gestalt, Information processing, Feature integration
model.

Concept formation: Rules, Types, and Strategies; Role of concepts in thinking Types of Reasoning.
Language and thought.

Problem solving: Type, Strategies, and Obstacles Decision - making: Types and models.
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Metacognition: Metacognitive knowledge and Metacognitive regulation.
Intelligence: Spearman; Thurstone; Jensen; Cattell; Gardner; Stenberg; Goleman; Das, Kar & Parrila.
Creativity: Torrance, Getzels & Jackson, Guilford, Wallach & Kogan Relationship between Intelligence and Creativity.
UNIT-7:
Personality, Motivation, emotion, stress and coping
Determinants of personality: Biological and socio-cultural.

Approaches to the study of personality: Psychoanalytical, Neo-Freudian, Social learning, Trait and Type, Cognitive,
Humanistic, Existential, Transpersonal psychology.

Other theories: Rotter’s Locus of Control, Seligman’s Explanatory styles, Kohlberg’s theory of Moral development.
Basic motivational concepts: Instincts, Needs, Drives, Arousal, Incentives, Motivational Cycle.

Approaches to the study of motivation: Psychoanalytical, Ethological, S-R Cognitive, Humanistic Exploratory
behavior and curiosity Zuckerman’s Sensation seeking Achievement, Affiliation and Power Motivational Competence
Self-regulation Flow Emotions: Physiological correlates Theories of emotions: James-Lange, Canon-Bard, Schachter
and Singer, Lazarus, Lindsley. Emotion regulation Conflicts: Sources and types Stress and Coping: Concept, Models,
Type A, B, C, D behaviors, Stress management strategies [Biofeedback, Music therapy, Breathing exercises,
Progressive Muscular Relaxation, Guided Imagery, Mindfulness, Meditation, Yogasana, Stress Inoculation Training].

UNIT -8:
Social Psychology
Nature, scope and history of social psychology.

Traditional theoretical perspectives: Field theory, Cognitive Dissonance, Sociobiology, Psychodynamic Approaches,
Social Cognition.

Social perception [Communication, Attributions]; attitude and its change within cultural context; prosocial behavior.

Group and Social influence [Social Facilitation; Social loafing]; Social influence [Conformity, Peer Pressure,
Persuasion, Compliance, Obedience, Social Power, Reactance]. Aggression. Group dynamics, leadership style
and effectiveness. Theories of intergroup relations [Minimal Group Experiment and Social Identity Theory, Relative
Deprivation Theory, Realistic Conflict Theory, Balance Theories, Equity Theory, Social Exchange Theory].

Applied social psychology: Health, Environment and Law; Personal space, crowding, and territoriality.
UNIT-9:
Human Development and Interventions

Developmental processes: Nature, Principles, Factors in development, Stages of Development. Successful aging.

Theories of development: Psychoanalytical, Behavioristic, and Cognitive Various aspects of development:
Sensory-motor, cognitive, language, emotional, social and moral.

Psychopathology: Concept, Mental Status Examination, Classification, Causes

Psychotherapies: Psychoanalysis, Person-centered, Gestalt, Existential, Acceptance Commitment Therapy, Behavior
therapy, REBT, CBT, MBCT, Play therapy, Positive psychotherapy, Transactional Analysis, Dialectic behavior therapy,
Art therapy, Performing Art therapy, Family therapy.

Applications of theories of motivation and learning in School Factors in educational achievement.
Teacher effectiveness.

Guidance in schools: Needs, organizational set up and techniques Counselling: Process, skills, and techniques.
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UNIT-10:

Emerging Areas
Issues of Gender, Poverty, Disability, and Migration: Cultural bias and discrimination. Stigma, Marginalization,

and Social Suffering; Child Abuse and Domestic violence.

Peace psychology: Violence, non-violence, conflict resolution at macro level, role of media in conflict resolution.

Wellbeing and self-growth: Types of well being [Hedonic and Eudemonic], Character strengths, Resilience and
Post-Traumatic Growth.

Health: Health promoting and health compromising behaviors, Life style and Chronic diseases
[Diabetes, Hypertension, Coronary Heart Disease], Psycho neuro immunology [Cancer, HIV / AIDS].

Psychology and technology interface: Digital learning; Digital etiquette: Cyber bullying; Cyber pornography:
Consumption, implications; Parental mediation of Digital Usage.
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Code No: 38
SUBJECT : PUBLIC ADMINISTRATION

SYLLABUS
Unit-1 :

Introduction to Public Administration: Public Administration- Meaning, Nature, Scope & Significance;
Evolution and Present Status of the Discipline; Politics- Administration Dichotomy; Globalization and Public
Administration; Paradigm shift from Government to Governance.

Principles of Organization: Division of work; Hierarchy; Coordination; Unity of Command; Span of Control;
Authority, Power and Responsibility; Delegation, Centralization and Decentralization; Line, Staff and Auxiliary
Agencies; Leadership and Supervision; Decision-making and Communication.

Meaning, Nature and Scope of Personnel Administration: Classification, Recruitment, Training, Promotion,
Compensation and service conditions, Discipline, Civil Service Neutrality, Anonymity and Commitment, Professional
Associations and Unionism.

Unit-2 :

Administrative Thought: Approaches to the study of Public Administration: Oriental-Kautilya; Classical — F W
Taylor, Henri Fayol, Max Weber, Luther Gulick and Lyndall Urwick ; Human Relations—Elton Mayo, Mary Parker
Follett; Behaviouralism—Chester Barnard, Herbert Simon; Motivation — Abraham Maslow, Fredrick Herzberg, Douglas
McGregor; Organizational Humanism — Chris Argyris, Rensis Likert; Writers on Administration: Dwight Waldo, Ferrel
Heady, Robert Golembiewski and Peter Drucker; Minnobrook Perspective, New Public Service and Post Modernism.

Unit-3:

Indian Administration: Evolution—Ancient, Mughal and British Periods; Constitutional Framework: Parliamentary
and Federal Features.

Union Government: President; Prime Minister & Council of Ministers; Cabinet Committees; Central Secretariat;
Cabinet Secretariat; and Prime Minister Office. Election Commission and Electoral Reforms, Union State Relations.

Accountability: Legislative; Executive; and Judicial.

Citizen Grievance Redressal Mechanism: Lok Pal; Lok Ayukta; Central Vigilance Commission and
Regulatory Authorities. Issue Areas: Politician and Civil Servant relations, Generalists and Specialists debate
and Combating Corruption.

Civil Services: Classification — All India Services, Central Services and State Services; Recruitment
Agencies — Union Public Service Commission, State Public Service Commissions and other Commissions
and Boards: Capacity Building of Civil Servants and Civil Service Reforms.

Planning: Planning Commission, National Development Council, NITlI Aayog, State Planning Commissions
/ Boards and Planning Departments.

Judiciary: Indian Constitution and Independence of Judiciary: Supreme Court; High Courts; Judicial
Review and Public Interest Litigation and Judicial Reforms. Police Administration and Reforms. E- Governance
Initiatives in Indian administration.

Unit-4:

State & Local Administration: Constitutional Framework of State Administration — State Legislature;
Governor — Role and Functions; Chief Minister — Powers and Functions; Council of Ministers;
Role and Functions of Chief Secretary; State Secretariat ; Directorates and Commissionerate; District
Administration — Concept and Evolution, District Collector—Power, Functions and Changing role; Autonomous
District Councils—Structure, Powers and Functions, District Rural Development Agency; Evolution of Local
Governance in India.

Local Governance: 73 & 74" Constitutional Amendment Acts: State Election Commission; State Finance
Commission; District Planning Committee; Rural Governance—Gram Sabha, Gram Panchayats, Panchayat
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Samitis and Zila Parishads, Finance in PRIs, Personnel administration at local level; Policies and Programmes
of Rural Development — MGNREGA.

Growth of Urbanization, Urban Governance—Structure, Composition, Functions of Municipal Corporations,
Municipal Councils, Nagar Panchayats and Metropolitan Governance—Sources of Finance; Personnel Administration.
Reforms in Urban Governance—Solid Waste Management, Smart and AMRUT cities.

Unit-5:

Comparative and Development Administration: Comparative Public Administration: Concept, Nature, Scope
and Significance of Comparative Public Administration; Public Administration and its Environment. Approaches
and Methods to the study of Comparative Administration: Institutional, Behavioural, Structural-Functional,
Ecological and Systems Approaches.Fred Riggs’s Typology of Societies and Features; Problems of Comparative
Research; Comparative Studies — Influence of Globalization; Salient Features of the administrative systems
of UK, USA, France and Japan.

Development Administration: Development and its Dimensions. Development and Modernization; Approaches
to Development-Sustainable Development and Anti-Development; Sustainable Development Goals (SDGs).

Development Administration: Concept, Nature, Scope, Objectives, Features and Significance; Ecology
of Development Administration, Contribution of Fred Riggs, Dwight Waldo and Edward Widener; Role of
Bureaucracy in Development. Globalization and Development Administration; Emergence of Non-State actors in
Development Administration; Public-Private Partnerships; Corporate Social Responsibility, Human Development
Indicators and Social Audit.

Unit-6:

Economic and Financial Administration: Economic Policies—Mixed Economy, Liberalization, Privatization
and Globalization (LPG); New Economic Policy (NEP); Industrial Policy since Independence; Government
in Business—Public Enterprises- Concept, Growth and Forms of Public Enterprises; Management, Problem of
Accountability and Autonomy; Disinvestment Policies.

Financial Administration: Public Finance — Revenue and Expenditure: Nature, Scope and Significance
of Financial Administration; Budget — Meaning, Purpose and Significance; Budgetary Process — preparation,
enactment and execution; Types of Budget — PPBS, Performance Budget, Zero-Based Budget and Gender
Budget; Fiscal Responsibility and Budget Management Act (FRBMA) and Sunset legislation. Fiscal Federalism
— Union-State Financial Relations, Finance Commission. Financial Control- Legislature and Executive;
Parliamentary Committees and Comptroller and Auditor General of India. Taxation policies — Principles of
Taxation —Progressive and Proportional taxation — Reforms in Taxation policies.

Unit-7:

Social Welfare Administration: Concept of Social Welfare, Social Justice and Social Change; Concept of
Equity and Inclusiveness in Social Justice; Concept of Affirmative action-Reservations; Institutional arrangement
for Social Welfare & Social Justice Administration; NGOs, Civil Societies and Voluntary Agencies; Policies,
Programmes and Institutional Framework for the Protection and Welfare of SCs/ STs / OBCs/ Women/ Children,
Aged, Differently-abled (Divyang) and Minorities Commissions — Women, SC/ST, Minority- Role and Functions.

Disaster Management—Nature and Types of Disaster; Institutional Arrangements for Disaster Management; Role
of State and Non-State actors.

Unit-8:

Public Policy: Nature, Scope and Importance of Public Policy; Evolution of Public Policy and Policy
Sciences; Public Policy and Public Administration. Approaches to Public Policy — Process Approach, Logical
Positivism, Phenomenological Approach, Participatory and Normative Approaches.

Theories and Models of Policy Making — Harold Lasswell, Charles Lindblom, Yehezkel Dror.

Institutions of Policy Making—Legislature, Executive and Judiciary. Types of Policy Analysis—Empirical,
Normative, Retrospective and Prospective, Prescriptive and Descriptive. Policy Implementation, Outcomes
and Evaluation.
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Constraints on Public Policy — Socio-economic, Political, Institutional and Cultural. Role of Media,
Public Opinion, Civil Society and Pressure Groups on Policy Making.

Unit-9:

Governance and Good Governance: Ancient Discourse — Kautilya, Plato and Aristotle on Good
Governance; Elements and Forms of Good Governance; Theories and Concepts of Governance — World
Bank and UNDP; State, Market and Civil Society, Public Choice Theory, New Public Management,
Public Value Theory, Governance as Theory, Governance and Public Governance.

Networking and Collaborative Governance, Business Process Re-engineering, ICT and Governance —
e-Government and e-Governance, e-Readiness and Digital Divide.

Accountability, Openness and Transparency; Gender and Governance.

Citizen and Governance: Civil Society — Role and Limitations, Citizen Participation, Right to Information —
RTI Act and Administrative Reforms, National Information Commission, Citizen Charter — Concept, Objectives
and Significance.

Ethics and Public Accountability in Governance: Rule of Law and Administrative Law, Delegated
Legislation and Administrative Adjudication. Ethical Foundations of Governance: Constitutional Values, Family,
Society and Education.

Unit-10:

Research Methodology: Social Science Research—Meaning and Significance; Distinction between
Methodology and Method; Facts and Values in Research; Role of Research in Theory-Building; Scientific
Method; Obijectivity in Social Research; Types of Research; ldentification of Research Problem; Hypotheses
and Null-Hypotheses; Validation of Hypothesis; Research Design; Methods of Data Collection—Primary and
Secondary sources- (Observation; Questionnaire and Interview, Use of Library and Internet); Sampling and
Sampling Techniques; Scales of Measurement; Analysis of Data and Use of Computers in Social Science
Research- SPSS; Citation patterns and Ethics of Research; Bibliography; Report Writing.
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Code No: 39
SUBJECT: SANSKRIT
SYLLABUS

Unit-1
Vedic Literature

(a) General Introduction of Vedic Literature:

Main theories regarding the Vedas : Maxmiiller; A.Weber; Jacobi ; Balgangadhar Tilak;
M.Winternitz ; Indian traditional views.

Samhita Literature

Dialogue Hymns: Puriirava-tirvast; Yama-yami; Sarama-Pani ; Visvamitra-Nad1
Brahmana-Literature

Aranyaka Literature

Vedangas: Siksa; Kalpa; Vyakarana; Nirukta; Chandas; Jyotisa
Unit — 2
(b) Specific Study of Vedic Literature:

Study of the following hymns:

Rgveda : Agni (1.1); Varuna (1.25); Siirya (1.125); Indra (2.12); Usas (3.61);
Parjanya (5.83); Kitava (10.34); Jiana (10.71); Purusa (10.90); Hiranyagarbha
(10.121); Vak (10.125); Nasadiya (10.129);
Suklayajurveda : Sivasankalpa , Chapter-34 (1-6)

Prajapati-Chapter-23 (1-5)
Atharvaveda : Rastrabhivardhanam (1.29); Kala (10.53); Prithivi (12.1)

Brahmana Literature

Subject-matter; Vidhi and its types; Agnihotra; Agnistoma; Dar§aplirnamasa ;
Yajiia; Paficamahayajiia; Akhyana (Sunah$epa , Vanmanas)

Upanisad Literature:
Subject-matter and main concepts with special reference to the following

Upanisads ; )
Isa; Katha; Kena; Brhadaranyaka ; Taittirtya; Svetasvatara



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY

143

Vedic Grammar; Nirukta and Vedic interpretation

Rkpratisakhya : Definitions of  Samanaksara ; Sandhyaksara; Aghosa; Sosman;
Svarabhakti ; Yama ; Rakta; Sarhyoga; Pragrhya ; Riphita

Nirukta (Chapters-I & 2)

Four-fold division of Padas-Concept of Nama; Concept of Akhyata ; Meaning of

Upasargas; Categories of Nipatas.
Purposes of the study of Nirukta

Principles of Etymology

Etymology of the following words:

Unit -3

Acarya; Vira; Hrada; Go; Samudra; Vrtra; Aditya; Usas; Megha; Vak; Udak;
Nadt; Asva; Agni; Jatavedas; Vaisvanara; Nighantu

Nirukta (Chapter-7; Daivatakanda)

Vedic Accent- Udatta, Anudatta and Svarita

(c) Darsana:

General Introduction of major schools of Darsana with special reference to the following:

Unit - 4

Pramanamimamsa ; Tattvamimamsa ; Acaramimamsa (Carvaka , Jaina,
Bauddha) Nyaya, Sarmkhya, Yoga, Nyaya, Vaisesika, mimamsa

(d) Darsana Literature: Special Study:

Unit -5

I$varakrsna : Sarhkhyakarika - Satkaryavada, Purusasvariipa, Prakrtisvariipa
Srstikrama, Pratyayasarga, Kaivalya.

Sadananda : Vedantasara - Anubandha-catustaya, Ajiiana, Adhyaropa-Apavada,
Lingasarirotpatti, Paficikarana, Vivarta, Jivanmukti

Annambhatta, Tarkasamgraha / Kesavamisra; Tarkabhasa : Padartha; Karana;
Pramana; (Pratyaksa; Anumana; Upamana; Sabda), Pramanyavada, Prameya .
Laugaksibhaskara ; Arthasamgraha.

Patafijali ; Yogasiitra - (Vyasabhasya) : Cittabhtimi, Cittavrttis ; Concept of I$vara;
Yogangas; Samadhi ; Kaivalya

Badarayana ; Brahmasitra 1.1 (Sankarabhasya)
Vi$vanathapaficanana ; Nyayasiddhantamuktavali (Anumana Khanda)

Sarvadar§ana-Samgraha ; Jainism ; Buddhism

(e) Grammar and Linguistics:

General Introduction of the following grammarians:
Panini , Katyayana , Patafijali , Bhartrhari , Vamanajayaditya
Bhattojidiksita , Nagesabhatta , Kaiyyata , Jainendra , Sakatayana |,

2

2
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Hemacandrastri , Sarasvatavyakaranakara.

Paniniya Siksa.

Linguistics:

Definition of Language, Geneological and Morphological classification of
Languages, Speech Mechanism and classification of sounds: Stops,
Fricatives, Semi-Vowels and vowels (with special reference to Sanskrit
sounds).

Phonetic Laws (Grimm, Grassman, Verner). Directions

of semantic change and reasons of change. Definition of

Vakya and its types

General introduction of Indo-European family of Languages

Difference between Vedic Sanskrit and Classical Sanskrit

Difference between Bhasa and Vak

Difference between language and dialect

Unit -6
(f) Specific Study of Grammar

Definition : Samhita, Sarhyoga Guna, Vrddhi, Pratipadika, Nadi, Ghi, Upadha,

Aprkta, Gati, Pada, Vibhasa , Savarna, Ti, Pragrhya, Sarvanamasthana, Bha ,
Sarvanama, Nistha .

Sandhi - Ac sandhi, Hal sandhi, Visarga sandhi (according to
laghusiddhantakaumudi)
Subanta — Ajanta - Rama , Sarva (in all genders) , Vi§vapa, Hari , Tri (in all

genders) , Sakhi , Sudht, Guru, Pitr , Gau , Rama , Mati , Nadi, Dhenu , Matr ,
Jiana , Vari, Madhu .

Halanta - Lih , Visvapa, Catur (in all genders) , [dam, Kim, Tad (in all
genders), Rajan , Maghavan , Pathin , Vidvas , Asmad , Yusmad .

Samasa - Avyayibhava , Tatpurusa , Bahuvrihi , Dvandva (according to
laghusiddhantakaumudt)

Taddhita - Apatyarthaka and Matvarthiya (According to Siddantakaumudt ),

Tinanta - Bhi (to be), Edh (to grow), Ad (to eat), As (to be), Hu (to oblate), Div (to

play/gamble), Suii (to extract), Tud (to pierce), Tan (to spread), Kr (to do), Rudh (to
obstruct), Kr1fi (to buy), Cur (to steal).

Prayayanta - Nijanta, Sannanta , Yananta , Yanluganta , Namadhatu.

Krdanta - Tavya / Tavyat , Aniyar, Yat, Nyat, Kyap , Satr , Sanac , Ktva , Kta ,
Ktavatu , Tumun , Namul .

Stripratyaya - According to Laghusiddhantakaumudi.
Karaka Prakarana - According to Siddhantakaumudr .

Parasmaipada and Atmanepada Vidhana - According to Siddantakaumudi .
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Mahabhasya (Pas$pasahnika)- Definition of Sabda, Relation between Sabda and

Artha, Purposes of the study of grammar, Definition of Vyakarana, Result of the
proper use of word , Method of grammar .

Vikyapadiyam (Brahmakanda) - Nature of Sphota, Nature of Sabda-Brahma,

Powers of Sabda-Brahma, Relation between Sphota and Dhvani , Relation
between Sabda and Artha, Types of Dhvani, Levels of Language.

Unit -7

Sanskrit Literature, Poetics and Prosody

(a) General Introduction of the following:
Bhasa, Asvaghos$a, Kalidasa, Stdraka, Visakhadatta, Bharavi, Magha, Harsa,
Banabhatta, Dandin, Bhavabhiti, Bhattanarayana, Bhilhana, Shriharsa, Ambikadatta
vyasa, Pandita Ksamarao, Dr. V. Raghavan, Shridhar Bhaskar Varnekar
Schools of Sanskrit Poetics — Rasa, Alankara, Riti, Dhwani, Vakrokti, Aucitya,

Western Poetics — Aristotle, Longinus, Croche
Unit - 8
(b) Specific study of the following
Poetry: Buddhacaritam (First Canto), Raghuvarm$am (First Canto), Kiratarjuniyam
(First Canto), Sisupalavadham (First Canto), Naisadhiyacaritam (First Canto)
Drama: Svapnavasavadattam, Abhijfianasakuntalam, Mrcchakatikam,
Uttararamacaritam, Mudraraksasam, Uttararamacaritam, Ratnavali
Prose: Dasakumaracaritam ( viil Ucchvasa), Harsacaritam ( V Ucchvasa),
Kadambar (Sukanasopadesa)

Campii Kavya - Nala Campt (I Ucchvasa)

Sahityadarpanah:
Definition of Kavya, Refutation of other definitions of Kavya, Sabdasakti -
Sanketagraha; Abhidha; Laksana; Vyafijana, Kavyabheda (Chapter Fourth),
Sravyakavya (prose poetry and mix)

Kavyaprakasa —
Kavyalaksanam, Kavyaprayojanam, Kavyahetu, Kavyabheda, Sabdasakti,
Abhihitanvayavada, Anvitabhidhanavada, concept of Rasa, discussion of
Rasasiitra, Rasadosa, Kavyaguna, Vyafjanavrtti (Fifth Chapter)

Alankaras —
Vakrokti; Anuprasa, Yamaka, Slesa, Upama, Riipaka, Utpreksa, Samasokti,
Apahnuti, Nidar$ana, Arthantaranyasa, Drstanta, Vibhavana, Visesokti,
Svabhavokti, Virodhabhasa, Sankara, Samsrsti
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Dhvanyaloka (I Udyota)

Vakroktijivitam (I Unmesa)
Bharata — Natyasastram (First and Sixth Chapter)
Dasartipakam (First and Third Prakasa)

Chandas —

Arya,  Anustup, Indravajga‘l, Upendravajré, Vasantatilaka, = Upajati,
Yaméastha, Drutavilambita, Salini, Malini, Sikharini, Mandakranta, Harini,
Sardiilavikridita, Sragdhara

Unit-9
Puranetihasa, Dharmasastra and Epigraphy
(a) General introduction of the following:

Ramayana —
Subject matter, age, society in the Ramayana, Ramayana as a source of
later Sanskrit works and literal value of the Ramayana, legends in the
Ramayana
Mahabharata —

Subject matter, age, society in the Mahabharata, Mahabharata as a

source of later Sanskrit works and literal value of the Mahabharata, legends

in the Mahabharata

Purana —

Definition of Purana, maha Purana and Upa Puranas, Puranic cosmology
and Puranic legends
General introduction of main Smrtis.

General introduction Kautiltya Arthasastra
Paleography —

History of the decipherment of Brahmi script, Theories
of the origin of Brahmt Script

Inscriptions - General introduction
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Unit - 10
(b)  Specific study of the following

Kautiltya Arthasastra (First — Vinayadhikarana)
Manusmrti (I, II and VII Adhyayas)
Yajhavalkyasmrti (Vyavaharadhyaya only)
Paleography and Inscriptions —
Brahmi Script of Mauryan and Gupta periods
Inscription of Ashoka — Major Rock Edicts, Major Pillar Edicts

Post — Mauryan inscriptions —

Saranatha Buddhist Image
Inscription of Kaniska’s regal — year, 3,
Girnar

Rock Inscriptions of Rudradaman,
Hathigumpha inscription of Kharavela

e Gupta and Post-Gupta inscriptions —
Allahabad Pillar Inscriptions of
Samudragupta, Mandasor Pillar
Inscription of Yasodharman,
Banskhera Copper Plate Inscription
of Harsa, Aihole Stone Inscription
of Pulake$in I
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Code No:40
SUBJECT: SOCIAL WORK
SYLLABUS
Unit—1:
Nature and Development of Social Work
e Social Work: Definition, Scope, Principles, Nature, Goals and Process
¢ Historical Development: Development of Professional Social Work across the world (U.K., U.S.A., and India)

¢ Social Reform and Professional Social Work: Contribution of Social Reformers in 19th and 20th Century
in the development of Professional Social Work in India.

e Social Work as a Profession in India: Values, Competencies and Code of Ethics for the Social Work
Practitioners.

* Theories: Theories for Social Work Practice.

¢ Changing Context of Social Work Practice : Emerging Perspectives, Trends and Challenges of Social
Work for Practice.

e Social Work Practice in various settings: (Family, Child and Youth welfare, Industry, Older Persons,
Persons with Disabilities, Environment, Women and Welfare, Healthcare and Disaster Management.) Society,
Human Behavior and Communities.

Unit-2:

* Sociological Concepts : Social Structure, Social Institutions and Social Groups, Socialization, Social Control
and Social Change.

e Approaches to the study of Society: Functionalist, Conflict/ Dialectical , Structuralism and Post Modernism.

* Social System and Stratification: Major Social Systems (Family and Religion), Social Stratification: Marxist,
Functionalist and Weberian approach.

¢ Human Behavior: Normal and Abnormal Behaviour Determinants and Life span perspective of Human
Development, Development Tasks and Hazardsduring Pre Natal Period, Infancy, Babyhood, Childhood,
Puberty, Adolescence and Adulthood.

¢ Theories of Personality : Psycho Analytic Theory of Personality, Behavioral theories and Humanistic theories.

¢ Social Psychology: Social Perception, Attitude formation, Change and Measurement, Communication and
Theories of Collective Behaviour.

¢ Type of Communities: Rural, Urban, Tribal and Virtual Communities and various Vulnerable Groups/ sections
viz. Women, Child, Aged, Dalits etc; Caste and Class — Their Characteristics.

Unit -3 :
Social Work with Individuals and Groups

¢ Basic Social Case Work Concepts: Social Roles, Social Functioning, Need Assessment, Adaptation,
Social environment, Person-in-Environment Fit, Principles and Components.

* Approaches to Social Case Work Practice: Diagnostic and Functional Approach, Problem Solving,
Task Centered and Radical Approach.

¢ Process and Techniques of Social Case Work: Phases of Case Work Intervention, Techniques of Case
Work Intervention, Principles of Interviewing and Case Work Recording.

e Social Group Work: Definition, Characteristics, Functions and Group Structure, Classification of Groups
and making of Social Groups, Issues of Identity, Diversity and Marginalization.

¢ Social Group Work Process and Group Dynamics: Principles, Determinants, Indicators and Outcomes,
Decision making and Problem Solving Process, Theories of Leadership, Roles and Responsibilities of
Group Leaders.
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e Group Development: Stages of Group Work, Techniques and Skills in Group Work, Group Climate,
Communication in Groups, Use of Programme Media and Group Work Recording, Monitoring and Evaluation.

¢ Practice Sites of Social Case Work and Social Group Work: Client Groups and various settings
(Children, Correctional, Health, Women, Persons with Disabilities, Older Persons, Oppressed Groups, Religious
Minorities, Persons who are Gay & Lesbian and other Socially and Economically Disadvantaged Groups).

Unit-4:
Social Work with Communities and Social Action

¢ Community Organization: Concept, Definition, Scope and Historical Perspective in India, UK, and USA,
The Role of Community-Based Organizations, Human Capital & Social Capital.

e Process of Community Organization: Steps in Community Organization, Methods, Principles, Skills,
Assumptions, Record Maintaince, Involving NGOs in Community Organization.

¢ Approaches in Community Organization Practice: Models, Strategies, The role of Community Based
Organizations, Leadership Development and Leaders, Building Partnerships and coalitions.

e Social Action and Social Movements: Concept, History, Social Action as a Method of Social Work.

¢ Models of Social Action: Conscientisation model of Paulo Freire, Role of ideology, Saul Alinsky as a
radical community organizer, Liberation Theology.

¢ Social Movements: Origin, Nature, Types of Movements, Theories of Movement and new Social Movements.

¢ Social Movements, Social Action and Social Change: Movement Analysis: Ideology, Structure, Leadership,
Process and Outcomes, Analysis of ideology and approach of (Gandhi, Martin Luther King Jr. and Frantz
Fanon)

Unit—-5:
Research in Social Work: Quantitative and Qualitative Approaches
i. Quantitative Research

¢ Basics of Social Science Research: Meaning of Research, Social Science and Social Work Research:
Meaning, Nature and Scope.

* Steps in Social Science Research: Identifications and Formulations of Research Problem, Literature Review,
Objectives and Hypothesis Formulation, Research Design, Sample Design, Sources, Methods and Tools of
Data Collection, Processing and Analysis of Data and Writing Research Reports including Presentations
and Styles of References, Citing and Paraphrasing.

e Basic Statistical concepts: Process of statistical Enquiry and dealing with Descriptive and Inferential
Statistical Methods, Parametric and Non- parametric Tests.

ii. Qualitative Research

¢ Qualitative Research: Meaning, Basic tenets of Qualitative Research, Difference between Quantitative and
Qualitative Approach to Research in social Work.

* Designing Qualitative Research: Steps, Methods of Qualitative Research (Field study, Case Study, Focus
Group Discussions, Narratives, Observation and Theoretic Research)

¢ Managing Qualitative Data: Procedures and Techniques of Analyzing Qualitative Data and Report Writing.

¢ Mixed Method Research: Components of Mixed Methods, Procedures of Combining Quantitative and
Qualitative research.

Unit—6:
Administration, Welfare and Development Services
¢ Social Welfare Administration: Meaning, History, Principles, Nature and Type of Organizations.

¢ Types of Administration: Distinction between Social Welfare Administration, Public administration and Social
Security administrations.

¢ Registration of Welfare Agencies: Laws relating to Societies, Trust and Non—Profit organizations, Challenges
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e Structure of Social Welfare Administration: Service Providers, Administrative structures (Government and
Non-Government), Organization and Management of Institutional Welfare Services.

¢ Components of Administration: Planning, Coordination, Staff Recruitment, Training and Development,
Recording and Documentation, Budgeting, Monitoring and Evaluation, Networking and Maintaining Public
Relations.

¢ Strategies and Mechanisms of Administration: Role of Social Workers in Decision Making Process,
Communication, Role Description and Functioning, Sustainability of Programmes.

¢ Fund raising and Resource Mobilization: Grant-in-aid (Principles and Procedures), Resource Mobilization,
Financial Administration and Social Marketing — Process and Models.

Unit-7:
Social Policy, Planning and Social Development
¢ Social Policy: Concept, Goals, Scope, Context and Models of Social Policy and applicability in Indian context.

* Historical Development: Evolution and Historical perspective of various Policies, Implementation of Social
Policies especially for Marginalized and Vulnerable sections of the society.

¢ Process of Policy Formulation: Determinants and Steps, Approaches to Social Policy formulation, Impact
of changing Political Scenerio in a country.

¢ Social Planning: Concept, Objectives, Scope, Models, Inter-relationship between Social and Economic
Planning, Social Planning in India.

¢ Five Year Plans: Changes in Social Planning with Five Years Plans in India, Social Planning and Social
Change, Factors leading to development of planning in India. Roles and functions of Niti Aayog.

¢ Social Development: Positive and Negative Dimensions of Social Development; Concept, Models and
Theories, Historical and Social Context of Development in India,

¢ Sustainable Development: Concept, Strategies, Critical issues, Salient Features of Social Development.
Approaches to Social Development; Similarities and Differences. Strategic Development Goals, Human
Development Index and Indicators for Policies and Programmes.

Unit-8:
Indian Constitution, Social Justice, Human Rights and Social Work Practice
¢ Indian Constitution: Characteristics, Features, Preamble, Directive Principles of State Policy and Articles.

e Social Justice: Concept, Definition, Historical Development, Dimensions, Manifestations and Social Justice
as a Core value of Social Work Profession.

e Social Justice and Leadership: Community Building, Personal and Community Empowerment, Social
Justice and Technology, Promoting a Plan and Vision for Change, Reflections and Connection, Social
Reconstructions, Paradigms, Policies, Privileges, Implications of Social Justice for Policy Formulation.

¢ Instrument of Social Justice: Constitutional Base and Indian Legal System, Legal and Public Advocacy,
Role of Civil Society as a Pressure group, Statutory bodies.

¢ History of Human Rights: Concept and Historical Context of Human Rights, Human Rights Declarations,
Treaties and Conventions, Human Rights and Protection Systems, Human Rights in the Indian Context.

* Human Rights and Social Work: Code of Ethics of Social work and Protection of Human Rights, Human
Rights perspective in Social Work Practice, Ethnic sensitive practice, Feminist Practice, Social Work with
Diverse Groups.

¢ Violation of Human Rights and Social work practice: Social Work with the Victims of Human Rights
Violations and Human Rights Activism. Role of UNHCR, National Human Rights Commission and International
Human Rights Agencies.

Unit-9:
Areas of Social Work Practice |

(Health Care Social Work Practice, Social Work with Older Persons and Persons with Disabilities, Gender,
Labour Welfare, Industrial Relations, Personnel Management and Human Resource Management)
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¢ Medical Social Work and Psychiatric Social Work: Concept, Evolution, Roles, Functions / Responsibilities
of Medical Social Workers and Psychiatric Social Workers.

¢ Mental Health and Disease: Normal and abnormal behaviour, Epidemiology, Etiology, Types, Clinical
Manifestation and Management of Schizophrenia, Mood Disorders, Neurotic Disorders, stress related Disorders,
Somatoform Disorders, Child and Adolescent Mental Health Problems, Legislations related to Mental Health.

* Theories of Aging and Vulnerability: Psychological and Sociological Theories of Aging, Psychological,
Social, Physical needs and problems of Older Persons. Rights of Older Persons against Neglect, Abuse,
Violence and Abandonment and Social Work Interventions.

¢ Persons with Disabilities: Models of Disability, Disability Movement — Historical Perspective, National and
International Milestones from Welfare to Right based Approach, Legislative Measures and Social Work
Interventions.

e Gender and Development: Expressions of Gender Disparity in Education, Health, Property, Employment
and Livelihood, Decision Making, Feminization of Poverty and Manifestations of Gender based Violence.
Constitutional & Legislative Safeguards and Social work Interventions.

¢ Labour Welfare & Human Resource Management (HRM): Historical background of Industrial Development
as a sub-system of society, Concept of Labour Welfare, Nature, Objectives, Principles, Theories, Principles
of labour welfare, Labour Legislations, Human Reosurce management : Concept, Scope, Evolution, Theories,
Models, Sub-systems, Human Resources Development (HRD)-Performance Management System, Types,
Six Sigma, I1SO, Total Quality Management, Corporate Social Responsibility(CSR)-Concept, Issues, Practices,
Models, Components, Approaches and Corporate Governance.

¢ Personnel Management and Industrial Relations: Concept, Definition, Objectives, Scope, Functions,
Determinants and Reflectors of Industrial Relations, Models of Industrial Relations, Globalization and Industry,
International Labour Organization(ILO) Role, Functions; Collective Bargaining, Job Analysis, Manpower
Planning, Organization Behaviour and Organization Development Interventions.

Unit-10:
Areas of Social Work Practice Il

(Social Defence and Correctional Services, Social Work with Families and Children, Environment and Social
Work, Social Work and Disaster Management)

¢ Social Defence: Concept, Philosophy and Changing Dimensions, Children in Need of Care and Protection,
Juveniles in Conflict with law, Street and Working Children and Young Offenders, Probation and Parole.
Emerging issues in Social Defence.

¢ Legislation and Criminal Justice System: Juvenile Justice (Care and Protection of Children) Act,
2000, Immoral Traffic prevention Act 1986, Probation of Offenders Act, 1958, Beggary Prevention Act,
Narcotic Drugs and Psychotropic Substance Act 1986, Prison Act, and Criminal Justice System.

e Social Work with Families: Functions, Developmental Stages and Family patterns, Family Dynamics and
Theoretical Models of Family Functioning (Circumflex model, Mc Master Model and Structural Model) and
Social Work Interventions.

¢ Child Development: Concept, Philosophy and Historical context, State of Children in India—Demographic
Profile, Education, and Protection.

¢ Policies & Programmes for Children: Constitutional provisions, National Policy on Children, International
perspective and UN convention an rights of children, Programmes and Legislative Measures related to
Female Feticide, Adoption, Foster Care, Guardianship and Child Marriage and Social Work Interventions.

¢ Environment and Social Work: Causes and Consequences, Differential impact on Women, Poor, Marginalised
Groups and Indigenous Populations. Environment in the Human Rights Perspective. Environmental Movements
and social work interventions in the management, protection and promotion of the environment.

* Social Work and Disaster Management: Disaster related concept and Definitions: Hazard, Risk, Vulnerability
and Disaster, different forms of natural & manmade disasters. Impact of Disaster and Disaster Management
Initiatives, Pre and Post Disaster Interventions.
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Code No : 41
SUBJECT : SOCIOLOGY
SYLLABUS

Unit -1 :
Sociological Theory
1. Classical Sociological Traditions
e Emile Durkheim
o Max Weber
e Karl Marx
2. Structure- Functionalism and Structuralism
e Bronislaw Malinowski
¢ A.R. Radcliffe- Brown

Talcott Parsons

Robert K. Merton

Claude Levi Strauss

3. Hermeneutic and Interpretative Traditions
e G.H. Mead
o Karl Manheim

Alfred Schutz

Harold Garfinkel

Erving Goffman
o Clifford Geertz
4. Post Modernism, Post Structuralism and Post Colonialism
e Edward Said
e Pierre Bourdieu
¢ Michel Foucault
e Jurgen Habermas
e Anthony Giddens
e Manuel Castells
5. Indian Thinkers
¢ M.K. Gandhi
e B.R. Ambedkar

Radha Kamal Mukherjee
G. S. Ghurye
M.N. Srinivas

Irawati Karve
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Unit-2:

Research Methodology and Methods

1.

Unit -3 :

Conceptualizing Social Reality

Philosophy of Science

Scientific Method and Epistemology in Social Science
Hermeneutic Traditions

Objectivity and Reflexivity in Social Science

Ethics and Politics

Formulating Research Design

Reading Social Science Research, Data and Documents
Induction and Deduction

Fact, Concept and Theory

Hypotheses, Research Questions, Objectives

Quantitative and Qualitative Methods

Ethnography
Survey Method
Historical Method

Comparative Method

Techniques

Sampling

Questionnaire and Schedule

Statistical Analysis

Observation, Interview and Case study

Interpretation, Data Analysis and Report Writing

Basic Concepts and Institutions

1.

Sociological Concepts

Social Structure

Culture

Network

Status and Role

Identity

Community

Diaspora

Values, Norms and Rules
Personhood, Habitus and Agency

Bureaucracy, Power and Authority
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2. Social Institutions
e Marriage, Family and Kinship
e Economy
o Polity
e Religion
e Education
e Law and Customs

3. Social Stratification
o Social Difference, Hierarchy, Inequality and Marginalization
e Caste and Class
e Gender, Sexuality and Disability
e Race, Tribe and Ethnicity

4.Social Change and Processes
¢ Evolution and Diffusion
e Modernization and Development
¢ Social Transformations and Globalization
e Social Mobility

Unit-4:
Rural and Urban Transformations

1. Rural and Peasant Society
o Caste-Tribe Settlements
e Agrarian Social Structure and Emergent Class Relations
e Land Ownership and Agrarian Relations
e Decline of Agrarian Economy, De-Peasantization and Migration
e Agrarian Unrest and Peasant Movements
e Changing Inter-Community Relations and Violence

2. Urban Society
e Urbanism, Urbanity and Urbanization
e Towns, Cities and Mega-Cities
e Industry, Service and Business
e Neighbourhood, Slums and Ethnic Enclaves
¢ Middle Class and Gated Communities

e Urban Movements and Violence
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Unit-5:

State, Politics and Development

1. Political Processes in India
e Tribe, Nation State and Border
e Bureaucracy
e Governance and Development
e Public Policy: Health, Education and Livelihoods
e Political Culture
e Grass-root Democracy
e Law and Society
e Gender and Development
e Corruption
e Role of International Development Organizations

2. Social Movements and Protests
e Political Factions, Pressure Groups
e Movements based on Caste, Ethnicity, Ideology, Gender, Disability, Religion and Region
o Civil Society and Citizenship
e NGOs, Activism and Leadership
e Reservations and Politics

Unit—6:
Economy and Society

e Exchange, Gift, Capital, Labour and Market
¢ Mode of Production Debates
e Property and Property Relations
o State and Market: Welfarism and Neoliberalism
e Models of Economic Development
e Poverty and Exclusion
e Factory and Industry Systems
e Changing Nature of Labour Relations
e Gender and Labour Process
e Business and Family
e Digital Economy, E-Commerce
e Global Business and Corporates
e Tourism

e Consumption
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Unit - 7:

Environment and Society

Unit - 8:

Social and Cultural Ecology: Diverse Forms
Technological Change, Agriculture and Biodiversity
Indigenous Knowledge Systems and Ethno-Medicine
Gender and Environment

Forest Policies, Adivasis and Exclusion

Ecological Degradation and Migration

Development, Displacement and Rehabilitation
Water and Social Exclusion

Disasters and Community Responses
Environmental Pollution, Public Health and Disability
Climate Change and International Policies

Environmental Movements

Family, Marriage and Kinship

Unit-9:

Theoretical Approaches: Structure-Functionalist, Alliance and Cultural

Gender Relations and Power Dynamics
Inheritance, Succession and Authority
Gender, Sexuality and Reproduction
Children, Youth and Elderly

Emotions and Family

Emergent Forms of Family

Changing Marriage Practices

Changing Care and Support Systems

Family Laws

Domestic Violence and Crime against Women

Honour Killing

Science, Technology and Society

History of Technological Development

Changing notions of Time and Space

Flows and Boundaries

Virtual Community

Media: Print and Electronic, Visual and Social Media

E-Governance and Surveillance Society
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Technology and Emerging Political Processes
State Policy, Digital Divide and Inclusion
Technology and Changing Family Relations
Technology and Changing Health Systems
Food and Technology

Cyber Crime

Unit-10:

Culture and Symbolic Transformations

Signs and Symbols

Rituals, Beliefs and Practices
Changing Material Culture

Moral Economy

Education: Formal and Informal
Religious Organizations, Piety and Spirituality
Commodification of Rituals
Communalism and Secularism
Cultural Identity and Mobilization
Culture and Politics

Gender, Body and Culture

Art and Aesthetics

Ethics and Morality

Sports and Culture

Pilgrimage and Religious Tourism
Religion and Economy

Culture and Environment

New Religious Movements
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Code No : 42
SUBJECT : STATISTICS
SYLLABUS
Unit 1

Real Analysis: Set theory, Bolzano Weierstrass theorem, Sequences and Series, Convergence, Sequences and
Series of functions, Uniform Continuity, Differentiability, Riemann sums and Riemann Integral.

Linear Algebra: Vector Spaces, Subspaces, Linear Dependence, Basis, Dimension, Algebra of Linear
Transformations, Algebra of Matrices, Rank and Determinant of Matrices, Linear Equations, Eigenvalues, Eigenvectors,
Cayley-Hamilton theorem. Change of basis, Canonical forms, Diagonal forms, Triangular forms, Jordan forms. Inner
Product Spaces, Orthonormal basis. Quadratic forms, Reduction and Classification of Quadratic forms.

Measure Theory: Measurable spaces, Extension of measure, Signed measure, Jordan-Hahn decomposition
theorems. Lebesgue measure, Metric Spaces, Convergence, Continuity, Compactness, Connectedness, Monotone
Convergence theorem, Fatou’s Lemma, Dominated Convergence theorem, Absolute Continuity of two measures,
Radon-Nykodym theorem, Product measures, Fubini’'s theorem.

Unit 2

Probability Theory: Sample Space, Discrete Probability, Independent Events, Bayes theorem. Random Variables
and Distribution functions (Univariate and Multivariate), Expectation and Moments, Independent Random Variables,
Marginal and Conditional Distributions.

Generating functions and Law of Large Numbers, Characteristic functions. Probability Inequalities (Chebyshey,
Markov, Jensen), Modes of Convergence, Weak and Strong Laws of Large Numbers, Central Limit theorems
(i.i.d. case).

Unit 3

Estimation: Methods of estimation, Properties of estimators, Confidence Intervals, Cramer- Rao Inequality,
Rao-Blackwell theorem, Completeness, Lehmann-Scheffe theorem, Bhattacharya and Chapman -Robins Inequalities.

Unit 4

Testing of Hypotheses: Most Powerful and Uniformly Most Powerful tests, Likelihood Ratio Test, Locally
Most Powerful test, Analysis of discrete data, Chi-Square test for goodness of fit, Small and Large sample tests,
Invariance tests.

Non-parametric inference: Simple Non-Parametric tests for one and two sample problems, Rank Correlation
and test for Independence.

Unit 5
Correlation: Partial and Multiple Correlation Coefficients and related tests.

Regression: Gauss Markov Models, Estimability of Parameters, Best Linear Unbiased Estimators, Simple and
Multiple Linear Regressions, Elementary Regression Diagnostics, General Linear Model, Logistic Regression.

Unit 6

Multivariate Analysis: Multivariate normal distribution, Wishart distribution and its properties, Hotelling’s
T2 distribution, Mahalanobis D? statistic, Distribution of quadratic forms.

Data Reduction Techniques: Principal Component Analysis, Discriminant Analysis, Cluster Analysis, Canonical
Correlation, Factor Analysis—EFA and CFA.
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Unit 7

Design of Experiments: Analysis of Variance and Covariance, Fixed, Random and Mixed effects models,
Randomized Block Designs, Latin-Square Designs, Mutually Orthogonal Latin-Squares and Youden Square Design.
Connectedness and Orthogonality of Block Designs, Balanced Incomplete Block Design—Construction and Analysis.
Partially Balanced Incomplete Block Design, 2% and 3* factorial experiments, Complete & Partial Confounding and
construction, Fractional Factorial design—2"* .

Sampling Techniques-Simple random sampling, Stratified sampling and Systematic sampling, Probability
Proportional to Size sampling, Cluster sampling, Multistage sampling, Ratio and Regression estimators,
Horvitz—Thompson estimator.

Unit 8

Statistical Quality Control: Quality and Quality Improvement, Statistical Process Control, Control Charts for
Attributes and Variables, Schewart Control charts, Operating-Characteristic Function, Process Capability analysis,
Process capability ratios, Acceptance Sampling Plans, Dodge—-Romig Sampling Plans — AOQL, ATI and LTPD -
Continuous Sampling Plans by Attributes, CSP-1, CSP-2 and CSP-3, CUSUM Control Charts.

Reliability: Basics of Reliability—Quality and Reliability—Reliability Modelling. Concepts of Series and Parallel
Systems.

Unit 9

Survival Analysis: Survival and Hazard functions, Types of Censoring. Kaplan-Meier Estimator, Cox PH model,
Parametric Models.

Bayesian Inference: Bayes theorem, Conjugate, Improper and Jeffreys’ Prior, Loss and Risk functions, Posterior
Predictive Distribution, Bayesian Point and Interval Estimates.

Unit 10

Operations Research: Linear Programming Problems, Simplex and Dual Simplex methods, Sensitivity analysis,
Integer Programing, Non-Linear Programming, Kuhn-Tucker Condition, Decision Tree and Bellman Principle of
Optimality.

Queuing Theory: Elementary Queuing and Inventory Models, Steady-State solutions of Markovian Queuing
Models, M/M/1 Model, M/M/1 with limited waiting space, Markov Chains with finite and countable state space,
Classification of states, Limiting behaviour of n-step transition probabilities, Stationary distribution, Poisson and
Birth-and-Death Processes.
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Code No: 45
SUBJECT : TOURISM AND TRAVEL MANAGEMENT
SYLLABUS
Unit - 1:
Tourism Principles and Practices

Tourist / visitor / traveler / excursionist — Definitions and Differences, Early and Medieval Period of Travel, Renaissance
and its Effects on Tourism, Birth of Mass Tourism, Grand TourOIld and New Age Tourism, Forms of Tourism — Inbound,
Outbound, National, International, Nature, Scope and Characteristics of Tourism. Need for Measurement of Tourism,
Interdisciplinary Approaches, Different Tourism Systems- Leiper's Geo-spatial Model, Mill- Morrison, Mathieson & Wall,
Butler’s Tourism Area Life Cycle (TALC)-Doxey’s Irridex Index — Demonstration Effect — Crompton’s Push and Pull Theory,
Stanley Plog’s Model, Gunn’s Model

Meaning and Nature of Tourism Industry, Input and Output of Tourism Industry, Tourism Industry Network- Direct,
Indirect and Support Services, Basic Components of Tourism—Transport- Accommodation- Facilities & Amenities, Horizontal
and Vertical Integration in Tourism Business, Tourism Business during Liberalization & Globalizations, Tourism Impacts:
Economic Social, Cultural, and Environmental; Positive & Negative Impacts of Tourism, Factors affecting the future of
tourism business; Seasonality & tourism, Sociology of tourism, Travel motivators.

Role and functions of Important Tourism Organizations in development and promotion of Tourism—UNWTO, IATA, ICAQO,
UFTAA, ASTA, PATA, WTTC, IHA, TAAI, IATO, FHRAI, ITDC, ICPB, State Tourism Development Corporations, Airport
Authority of India, Archaeological Survey of India, Ministry of Tourism, Culture, Railways, Civil Aviation of Government of
India.

Earth’s movement; Latitude, Longitude; Areas, Sub Areas and Sub Regions as per International Air Transport
Organization (IATA), Traffic conference areas and Sub areas—IATA Three Letter City Code, Two Letter Airlines and Airport
Code, International Date Line, Time Zones, Greenwich Mean Time, Calculation of Local Time, Flying Time, Grounding
Time, Elapsed Time, Daylight Saving Time.

World Geography—Climate & Vegetation of North, South and Central America — Europe — Africa—Asia & Australasia,
Elements of weather and climate, Impact of weather and climate on tourist destinations, Climate and Vegetation of India,
Physical Geography of India—Distribution of Rivers, Mountains, Plateaus & Plain area, Coastal area, Deccan, major lakes,
deserts.

Tourists Movement-Demand and origin factors; destinations and resource factors; Contemporary trends in international
tourists movements, Environment Act — Environment rules — Environmental Impact Assessment (EIA), Environmental
Information System (EIS), Environmental Management System (EMS) & Carrying capacity, Forest Act — Forest Conservation
Act — Wild life Protection Act

Nature and Characteristic of Tourism Products of India

Seasonality and Diversities, Tourist attraction — Concept & Classification, Heritage — Indigenous; Colonial, Handicrafts
of India; Fairs and Festivals of Social & Religious importance, Forms & Types of Performing Art, Classical Dances, Folk
Dances of different Regions & Folk Culture, Indian Music — Different Schools, Status of Indian Vocal & Instrumental
Music, Indian Music abroad, Indian Museums, Art Galleries, Libraries & their Location, Indian cuisine—Regional variations,
Historical monuments of India — Ancient temples, caves, stupas, monasteries, forts, palaces, Islamic and colonial art and
architecture, Indian rituals, dresses. World heritage sites of India, Major religious centers of India — holy places connected
with Hinduism, Buddhism, Jainism, Sikhism, Islamism, Christianity, Zoroastrianism and other religious sects, places
associated with the work and life of legendry figures — Mahatma Gandhi, Pt. Jawaharlal Nehru, Dr. B.R. Ambedkar, Swami
Vivekananda, Rabindranath Tagore, Subash Chandra Bose & Sardar Vallabhai Patel. Important places related to India’s
freedom struggle.

Unit - 2:
Major National Parks, Wildlife Sanctuaries and Biosphere reserves of India and their Locations

Accessibility, Facilities, Amenities, Uniqueness of Dachigam, Corbett, Ranthambore, Hazaribag, Similipal, Bhitarkanika,
Kanha, Bandhavagarh, Periyar, Gir, Sunderbans, Manas, Valley of flowers, Hill Stations—Locations, Accessibility,
Facilities, Amenities, Uniqueness of Gulmarg, Kullu & Manali, Shimla, Mussorie, Nainital, Panchmarahi, Mahabaleswar,
Chikmangulaur, Coorg, Munnar, Arakku, Darjeeling, Gangtok, Shillong, etc., Tourist potentialof Himalayas.
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Beach Resorts of India—Locations, Accessibility, Facilities, Amenities, Uniqueness of important Beaches of Gujarat,
Maharashtra, Goa, Karnataka, Kerala, Tamil Nadu, Puducherry, Andhra Pradesh, Odisha, West Bengal, Lakshadweep,
Andaman & Nicobar Islands. Emerging attractions for Medical Tourism, Ecotourism, Rural Tourism, Agri Tourism, Farm
Tourism, Green Tourism, Wilderness Tourism, Film Tourism, MICE tourism, Countryside Tourism, Caravan Tourism,
Adventure tourism, Golf tourism, Light house tourism, Fort tourism, Buddhist tourism, Sufi tourism, Special interest tourism,
Textile tourism, Aqua based tourism, wellness and spa tourism, culinary tourism, shopping tourism, indigenous tourism,
industrial & Mining Tourism.

Tourism in Tamil Nadu

TTDC- Enchanting Tamil Nadu—UNESCO World Heritage sites in Tamil Nadu —Archaeological Sites in Tamil Nadu:
Adichanallur, Keezhadi, Arikamedu — Medical Tourism in Tamil Nadu: Chennai— Health capital of India — Art and architecture
in Tamil Nadu — Naturewatch Eco tours: Courtallam, Valparai, Ooty, Yercaud, Kodaikanal, Mudumalai, Mundandurai,Pulicat
— Souvenirs of Tamil Nadu — Handicrafts-Woodcraft, Musical Instruments, Jewellery, Tanjore paintings, silk and sungudi
sarees, palmyra palms.

Unit-3:
Transportation

Evolution and importance of Transportation Systems; Role of Transportation in Tourism; Major transport systems — Rail,
Road, Air and Water transport; Road Transport Network in North America, South America, Europe, South Africa, Asia and
the Middle-East, Austria and New Zealand, Major Railway Transport Network in the World, Modes of transportations in
India — Past & Present.

Licensing of air carriers

Limitations of weights and capacities; Scheduled and non-scheduled airlines services; No-frillairlines; Open sky policy;
International conventions; Functions of IATA, ICAO, DGCA, AAI;GDS in air transportation. Types of air journey, MPM, TPM,
Extra Mileage Allowance, One-way, Return Trip and Circle Tri Journey, Higher Intermediate Fare Check Point, Add-on and
Open Jaw Fare, Excursion Fare, Components in International Air Tickets, Airline Business inthe World, Major Air Carriers
and Major Low-cost Airlines, Domestic Air Transport Business, Distribution of Sales of Airlines Tickets, Baggage and Travel
Documents, Air Charter Services, Miscellaneous Charges order (MCO)-Multiple Purpose Document (MPD)-Billing and
Settlement Plan.

Surface Transport System

Approved tourist transport, car hire companies including car rental scheme and tourist-coach companies, Documents
connected with road transport viz. Regional Transport Authority, transport and insurance documents, road taxies, fitness
certificate, contact carriage, state carriage, All India permits, maxi car, motor car etc. Railway System of world, British
Rail, Euro Rail, Amtrak, Orient express, Trans-Siberian railway and luxury train of the world. Indian Railways—IRCTC, Types
of tours available in Indian Rail, Indrail pass, special schemes and packages available, palace on wheels, royal orient,
fairy queen and toy trains. Travel circuits in India Planning itineraries on Indian Railways, reservation and cancellation
procedures, Water Transport System—Historical past, cruise ships, ferries, hovercraft, river canal boats. Prospects and
future growth of water transport in India. Major cruise lines of the world and their packages.

Unit-4:
Travel Agency and Tour Operation Business

Historical Background of Travel Trade, Significance of Travel Agency Business, Types of Travel Agent—Full Service
Agency, Commercial Agency, Implant Agency, Group / Incentive Agency, Skills and Competencies for Running Travel
Agency Business, Wholesale and RetailAgents, Future of Travel Wholesaling & Retailing. Types of Tour Operator—Inbound,
Outbound, Domestic, Ground and Specialized, Types of Tour—Independent Tour, Escorted Tour, Hosted Tour, Incentivized
Tour, Tour Wholesalers and Retailers, Diversified Role of Tour Operators, Distribution Networks of Tour Operation Business,
Special Services for Charter Tour Operators, Meeting & Incentive Planners and Activities of Meeting Planners, Convention
& Conference Tourism Business, Trade Fairs & Exhibitions, Essential Requirements for Starting Travel Agency & Tour
Operation Business, Procedures for Obtaining Recognition, Travel Agency Organization Structure, Sources of Revenue,
Use of Information Technology in Travel Agency Business.

Types of ltinerary—Resources and Steps for Itinerary Planning, Tour Costing: Tariffs, FIT & GIT, Confirmation of Tour,
Creation of Docket/ File, Issue of Tour Vouchers, Reconfirmationwith Airlines, Hotel & Ground Service Providers, Distributing
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Customized Itinerary to Tour Leader, Guide, Driver & Transporter, Standard Procedures for Pickup and Drop, Preparation
of Feedback or Guest Comment Sheet, Analysis of Comments of Guest, Tour Guides & Escorts, WATA guidelines; Relation
with service suppliers; Travel agency appointments; International regulations.

Familiarization with TIM (Travel Information Manual), Passport & VISA—Meaning, Types, Procedures, Validity, Necessary
Information to fill the Passport and VISA Form for Issuance,Health Certificates, Currency, Travel Insurance, Credit & Debit
Card, Customs, Currency, Baggage and Airport information, Citizenship — Passport—Visa—FEMA — Foreigners Registration
Act — Customs — RBI guidelines—Criminal Law—Registration of cases, Cargo handling—Baggage allowance, free access
baggage, Weigh and piece concept, Accountability of lost baggage, Dangerous goods, Cargo rates ad valuation charges
Automation and airport procedures, Tour Brochures—element and importance of brochure.

Unit—-5:
Hospitality Management

Distinctive characteristics of Hospitality Industry—Inflexibility, Intangibility, Perishability, fixed location, relatively large
financial investment etc.; Concepts of Atithi Devo Bhavah; Hotel and the other lodging facilities; types of hotels and hotel
departments; classification of hotels; chain operations; E- Hospitality. Types of accommodation; Activities in Accommodation
Management — Front office — Housekeeping — Bar and Restaurant—Supporting services; Fiscal and non-fiscal incentives
offered to hotel industry in India, ethicaland regulatory aspects in a hotel, international hotel regulations.

Duties and responsibilities of front office staff; Reservation & registration- Types of Room, Types of Bedding, Meal
plans, room assignments, check-in, methods of payment, type of hotelguests. Factors affecting the price of accommodation,
important functions of Housekeeping Management, liaison with other departments, room supplies, Bed making and related
types ofservice; Housekeeping department-Hierarchy, duties & responsibilities of housekeeping staff.

Food Production Organization, Kitchen, Buffets, Beverages Operation, Functions, Outlets of F & B, Types of Meal
Plans, Types of Restaurant-Menu, Room Service, Catering Services- Food Service for the Airlines, Banquette, Corporate,
MICE, Retail Food Market, Business/Industrial Food Service, Healthcare Food Service, club food services—Trends in
lodging and food services. Food & Beverage Department of a hotel: Hierarchy, duties & responsibilities of staff.

Unit-6:
Tourism Marketing

Concept of Goods & Services; Characteristics of Service; Salient features of Marketing Services: Services Marketing
— Concept, Need & Significance, Types of Tourism Services, Tourism Marketing Environment, Strategic Planning and
Marketing Process, Organizing and Implementing marketing in the Tourism Organization. Service Quality, Gap Model
of Service Quality. Marketing Research. Market Segmentation—Targeting and positioning for competitive advantage;
Relationship Marketing; Familiarization Trip.

P’s of Tourism Marketing- Product, Place, Price, Promotion, Physical Evidence, People, Process & Packaging,
Designing Tourism Product — Branding and Packaging, Product Development — Product Life Cycle & Its Various Stages,
Pricing Strategies and Approaches, Advertising — Sales Promotion — Publicity — Personal Selling, Tourism Distribution
Channels, Cooperation and conflict Management. Global Marketing, Direct Marketing, Social Media & Digital Marketing,
Green Marketing, Corporate Social Responsibility, Marketing Ethics & Consumerism.

Destination Image Development—Attributes of Destinations, Destination resource analysis, measurement of destination
image-Destination branding perspectives and challenges—Creating the Unique Destination Proposition—Place branding
and destination image—Destination imageformation process; unstructured image -Product development and packaging —
Institutional Support & Public Private Partnership in Destination Marketing.

Unit-7:
Tourism planning

Role of Government public and private sectors in formulation of tourism policy; Roles of international, national, state
and local tourism organizations in carrying out tourism policies. Tourism planning for thrust areas, special tourism areas
& zones identified by Ministry of Tourism, Government of India. Sustainable tourism development, Pro-poor Tourism and
Community Participation; Responsible tourism.

Tourism Policy—Factors influencing tourism policy; National Tourism Policy, Levels of Tourism planning—International,
national, regional, state and local, the traditional, approach and PASLOP method of tourism planning; important feature of
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five year tourism plans in India;Elements Agents, Processes and typologies of tourism development; State tourism policies.
National Planning Policies for Destination Development- WTO Guidelines for Planners—Role of urban civic bodies: Town
planning -Characteristics of rural tourism planning.

Economic System and Its Impact on Tourism Development, Macro & Micro Economic System, Demand & Supply,
Determinants , Measurement of Tourism Demand, Forecasting, Methods of Demand Forecasting, Inflation, Recession,
Savings & Investment, Export & Import, Multiplier Effects & its Types, Displacement Effect, Costs and Benefits of Tourism,
MonetaryPolicy—-Repo Rate, Reverse Repo Rate, Cash Reserve Ratio(CRR).

Unit - 8:
Statistics and Tourism Research Methodology

Statistics- Measures of central tendency—mean, median, mode; measures of dispersion- range, standard deviation,
variance, etc.; skewness and kurtosis; correlation and regression- scatter plots, lines of best fit, Pearson and Spearman
correlation coefficients; Regression—bivariate and multivariate. Distributions—discrete and continuous; Normal distribution,
sampling distribution. hypothesis testing — parametric vs. non-parametric tests, t-tests, ANOVA, Chi- square tests, run Test,
sign tests, Wald- Walfowitz Test, Kursal Walis Test, Komogrov-Smirnov Test.

Research and theory, types and methods of research; review of literature; variables and measurement, concepts,
constructs and formulation of hypothesis; Sampling, methods of data collection, development of schedules and
questionnaires, scales and fieldwork. Qualitative research: quantitative vs. qualitative research; techniques- Grounded
Theory, Ethnography, Case method of research, Content Analysis, Phenomenology, Narrative research, mixed methods.

Analysis, tools- Factor analysis, discriminant analysis, conjoint analysis, multiple regression, etc. Report writing, types
of report.

Unit-9:
Organisational Behaviour

Managerial processes, functions, skills and roles in organization, Systems, contingency and operational approaches
to management. External and internal environment affecting managerial decisions — social responsibilities of business —
evolution of management thought; functions of planning, organizing, staffing, directing and controlling.

Understanding & Managing Individual & Group Behaviour — Personality, Perception, Learning, Values & attitudes,
persuasion, Theories of Motivation, Factors affecting group behaviour, group & individual dimensions, understanding
work team, Communication, Leadership & influence process, Organization structure, centralization vs. decentralization,
strategy & structure, flat & tall structures, work specialization, departmentalization, chain of command, span of control and
formalization, Common organizational designs—Simple, bureaucratic, matrix, virtual, boundary less, feminine — Organization
as an open system & influence of environment over organizational dynamics with reference to technological innovations.

Unit-10:
Accounting and Financial Management

Basic Accounting Records and Books of Accounts, Double Entry System, Journal, Ledger, Trial Balance, Cash Book,
Depreciation Accounting, Final Accounts with Adjustments. HotelAccounting, Financial management, Concept of raising
funds, capital structure, capital budgeting, Internal financial control- meaning, problems unique to hospitality industry,
Establishing cost standard, Types of budget, preparation of budget and zero based budgeting,working capital Management,
cash management, Opportunities and challenges for investmentsin hotel, aviation & Tourism related sectors, Role of TFCI
and other financial organizations. Elements of Contract Act — Breach of Contract — Performance of Contract — Indemnity &
Guarantee — Bailment—Consumer Protection Act.
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UNIT -9
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Code No:47
SUBJECT : VISUAL COMMUNICATION
SYLLABUS
Unit—1 :

Communication — Definition, Functions, Elements, Models, Types; Human Communication—\Verbal and Non-verbal
Communication; Barriers of Communication; Visual Communication, Types, Elements, Perception, lllusion, Gestalt's
Theory, Gestalt’s Principles.

Unit-2 :

Visual Analysis — Semiotics — Saussure, Peirce, Barthes; Psychoanalysis—Freud, Lacan, Jung; Feminism — Laura
Mulvey; Marxism — Marx, Gramsci, Althusser; Post-modernism — Derrida, Baudrillard.

Unit-3 :

Drawing — Principal Elements; RGB, CMYK; Principles of Design and Composition; Iconology, Formalism; Painting
Movements; Theories of Rasa; Indian Schools of Art; Design Software — Flash, Dreamweaver, Photoshop, Coreldraw;
2D Animation—Drawing and Painting Tools, Manipulating Objects.

Unit—4 :

3D Animation — Standard and Extended Primitives, Material Editor, Modifier, Modeling, Special Effect; Matte Extraction,
Colour Correction, Rendering, Rotoscopy; VFX Basics, Editing — Types, Using AVID, FCP.

Unit-5 :

Photography — Types of Camera, Parts and Functions of Camera, Depth of Field, Aperture, Exposure, Focus,
Rule of Third, Golden Mean; Videography — Types of Camera, Camera Shot, Angle, Movement; While Balance, Colour
Temperature; Types of Lens, Aspect Ratio, Framing.

Unit-6 :

Editing Techniques — Continuity Editing, Montage, Rules of Editing; Radio and Television Production — Formats, Genres,
Three Stages of Production; Podcasting; Scriptwriting — Story, Plot, Treatment, Three-Act Structure, Freytag’s Pyramid,
Basic Types of Stories.

Unit-7 :

Audiography — Nature of Sound, Frequency, Wavelength, Amplitude; Acoustic Materials, Echo, Noise Control;
Types of Mics, Dubbing, Live Recording, Equalizer, Protocol; Advertising — Definition, Strategies, Unique Selling Proposition,
Promotional Mix, Campaign.

Unit-8 :

Copywriting, Event Management, Public Relations; Media Laws and Ethics — Copyrights, Privacy, Slander; Right
to Information Act, Prasar Bharati Act, Information Technology Act, Intellectual Property Rights; Censorship Laws,
Cyber Laws.

Unit-9 :

Film Studies — History of Early Cinema — Lumiere Brothers, Edqin S Porter, George Melies, D W Giriffith; German
Expressionism, French Impressionism, Surrealism, Soviet Montage Cinema, Hollywood Studios, Italian Neo-realism,
French New Wave.

Unit—10 :

Indian Cinema — Early Cinema, Mythologicals, Socials, New Wave, Hindi Cinema; Tamil Cinema — Major Directors,
Prominent Films; Documentary; Film Techniques, Genres, Stylistics; Deep Focus Photography, Long Take, One-point
Perspective.
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Code No : 48
SUBJECT : WILDLIFE BIOLOGY
SYLLABUS

Unit 1
Animal diversity and taxonomy

Systems of classification - concepts of species and hierarchical taxa, biological nomenclature - levels of
cellular organization - symmetry. Concept of five kingdom classification. Salient features of various invertebrate& vertebrate
phylum and classification up to class with examples — invertebrate larval forms. Diversity of corals - types and formation
of coral reefs. Parasitic adaptation in helminths. Social & beneficial insects - Indian butterflies and moths. Economic
importance of molluscs. Affinities of hemichordates — evolution of chordates - retrogressive metamorphosis in Ascidia-
evolution of aortic arches.

Unit 2
Ichthyology and Herpetology

Characteristics and classification of fishes, amphibians and reptiles up to orders with examples. Accessory
respiratory organs — air breathing fishes - types of fins and function - migration of fishes. Parental care in fishes, amphibians
and reptiles —economic importance of amphibians and reptiles — endemic amphibians and reptiles of Western Ghats.
Poisonous and non-poisonous snakes. Skull types in reptiles. Threats and conservation of Chelonia. Crocodiles of India.
Adaptive features of Chameleon.

Unit 3
Ornithology and Mammalogy

Characteristics and classification of birds and mammals up to orders with examples. Flight adaptations,
economic importance, feet and beak modifications, migration and feather types in birds. Flightless birds. Avian hazards in
airports. Endemic birds and mammals of Western Ghats — Endangered mammals of India. Dentition, adaptive radiation,
threats and economic importance of mammals. Old world and new world monkeys. Adaptations in aquatic mammals.
Evolution of elephants.

Unit 4
Ecology & Conservation

Abiotic and biotic factors — biogeochemical cycles. Food chain, food web - trophic levels - energy
low-pyramids. Ecosystem types (Indian) & significance. Concepts and types of habitats and niche — niche width and
overlap — resource partitioning. Species interactions and animal relationships. Meta populations. Community structure.
Exploitation of Natural resources - Pollution and after effects. Habitat degradation — Deforestation — Human animal conflicts
& mitigation. Concepts and strategies of in situ and ex situ conservation — project tiger - protected areas — Tiger Reserves
& National Parks (emphasis to south India) - corridors — community reserves — Joint Forest Management. Biosphere
reserves in India.

Unit 5
Animal Behaviour

Approaches and methods in study of behaviour. Proximate and ultimate causation. Altruism and
evolution - Group selection, Kin selection, Reciprocal altruism. Neural basis of learning, memory, cognition, sleep and
arousal. Biological clocks. Development of behaviour. Social communication. Social dominance. Use of space and
territoriality. Mating systems, Breeding behaviour. Parental investment and Reproductive success. Aggressive behaviour.
Habitat selection and optimality in foraging. Domestication and behavioural changes.
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Unit 6
Geo informatics & Data visualisation

Latitudes & longitudes - Topography maps — Contour lines — Colours & symbols — Scale — types & measuring
distance. Satellite images and uses in wildlife. GPS and applications. Brief outlines to Arc View — Mapinfo & QGIS.
Spatial Data generation, Concept of Database and Metadata, Spatial Modelling and Data Visualization. LULC maps
- Usage of layers in mapmaking. Habitat suitability modelling. Usage of bioclimatic variables in habitat prediction.
Usage of R Packages in Wildlife Sciences.

Unit 7
Conservation genetics and evolution

Structure of animal cell. Organisation and fine structure of genes and chromosome — extrachromosomal
DNA — Cell division and cell cycle. DNA replication. RNA & protein synthesis and processing. Genetic code. Gene
regulation. Structure of mitochondrial DNA and barcoding. Use of microsatellites in population genetics — allelic frequency —
Hardy Weinberg equilibrium - linkage disequilibrium — genetic drift. Classical and modern evolutionary thoughts. Mutation
and evolution. Modern concepts of Natural selection. Neutral evolution, molecular divergence and molecular clocks.
Molecular tools in phylogeny.

Unit 8
Biostatistics & Data Science

Measures of central tendency and dispersal; probability distributions (Binomial, Poisson and Normal).
Sampling methods. Difference between parametric and non-parametric statistics. Confidence Interval.
Errors. Levels of significance. Regression and Correlation. t-test. Analysis of variance. Chi square test.
Multivariate analysis. Generalised linear models. Boot strapping and Jacknife test. AIC values and importance.
Presence / Absence analysis in Wildlife — Occupancy estimation.

Unit 9
Forestry and Wildlife management

Factors influencing vegetation — types of forests -Regeneration of forests — Methods of propagation — Silviculture
management in India. Forest Mensuration - measuring diameter, girth, height and volume of trees. Methods of forest
survey. Urban forestry - Watershed management - Harvesting practices — Timber identification. Basic instruments
in wildlife studies. Sign survey and significance. Prey species density estimation. Wildlife census methods.
Capture - recapture method in population estimation. Tiger monitoring techniques.

Unit 10
Wildlife laws and forensics

History of wildlife laws in India - Wildlife Protection Act and its amendments - Declarations & regulations of
Sanctuaries, National parks & protected areas — Central Zoo Authority & recognition of Zoos — Prevention of
wildlife trade and Schedule | to VI species. IUCN red list & CITES. Biological Diversity Act, 2002 & Biological Diversity
Rules, 2004. Significance of Wildlife forensics — species identification of seized products (Skin, tissue, bones and
ivory) based on morphology, trichology and molecular methods. Uses of PCR, RT-PCR, GC-MS, FTIR and radio
isotopes in wildlife forensics.



TAMIL NADU GOVERNMENT GAZETTE EXTRAORDINARY 195

Unit 1.

Code No: 49
SUBJECT : ZOOLOGY
SYLLABUS

ANIMAL DIVERSITY AND PHYLOGENY

Unit 2.

Concepts of species and hierarchical taxa, biological nomenclature.

Unicellular, colonial and multicellular forms. Levels of organization of tissues, organs and systems. Organization of
Coelom, Symmetry and Metamerism.

Protozoa: Human Parasitic Protozoana — Entamoeba histolytica and Plasmodium vivax, Canal systems in Porifera,
Polymorphism and Metagenesis in Coelentrates, Types of Corals and Coral reefs, Human Parasitic Helmith worms
— Liverfluke and Ascatis, Adaptive Radiation in Polychaetes.

Economic importance of Insects, Torsion in Gastropods, Invertebrate larval forms and their evolutionary significance.
Structure, affinities and life history of Minor Phyla— Ctenophora, Rotifera, Chaetognatha, Onychophora, Siphunculida,
Entoprocta, Ectoprocta and Phoronida.

Origin and outline classification of Chordata: Phylogeny, evolutionary significance and interrelationships of
Hemichordata, Urochordata, and Cephalochordata and their relation with other deuterosomes.

Origin, Evolution and general characters of Agnatha (Ostracoderms and Cyclostomes). The early Gnathostomes
(Placoderms). General characters and classification of fishes. Adaptive Radiation in Bony fishes. Origin, Evolution
and adaptive radiation of Amphibia.

Origin and evolution of Reptiles, Skulls of reptiles and its importance in biosystematics. Outline classification of
Reptiles, Mesozoic world of Reptiles and their extinction. Poisonous and Non-poisonous snakes.

Origin and evolution of birds. Origin of flight and flight adaptations in birds. Origin of mammals. Primitive mammals
— Prototheria, Metatheria and Eutherian Mammals. Aquatic adaptation in Aves and Mammals.

Structure and functions of integument and its derivatives (glands, scales, feathers and hairs). Comparative account
of jaw suspension, girdles and limbs. Comparative study of Heart in Vertebrates.

CELLULAR ORGANIZATION

Membrane structure and function: Structure of cell membrane and models, membrane transport- diffusion, osmosis,
active transport, membrane pumps, ion channels, mechanism of sorting and regulation of intracellular transport,
electrical properties of membranes. Cell membrane synthesis.

Structural organization and function of intracellular organelles: Nucleus, mitochondria, Golgi bodies, lysosomes,
endoplasmic reticulum, ribosomes, peroxisomes, structure and functions of cytoskeleton and its role in motility.

Organization of genes and chromosomes: Conformation of nucleic acids (helix (A, B, Z), tRNA, mRNA, rRNA,
micro-RNA). Operon, unique and repetitive DNA, structure of chromatin and chromosomes, heterochromatin,
euchromatin and Giant chromosomes.

Cell division and cell cycle, regulation and control of cell cycle: Mitosis and meiosis, their regulation, steps in cell
cycle, Significances of Mitosis and Meiosis, Mitotic Apparatus.

DNA replication, repair and recombination: Unit of replication, enzymes involved, replication origin and replication
fork, fidelity of replication, extrachromosomal replicons, DNA damage and repair mechanisms, homologous and
site-specific recombination.

RNA synthesis and processing: transcription factors and machinery, formation of initiation complex, transcription
activator and repressor, RNA polymerases, capping, elongation, and termination, RNA processing, RNA editing,
splicing, and polyadenylation, formation of initiation complex, initiation factors and their regulation, elongation and
elongation factors, termination, genetic code, aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA synthetase,
and translational proof-reading, translational inhibitors, Post- translational modification of proteins.
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Unit 3.

Control of gene expression at transcription and translation level: Regulating the expression of prokaryotic and
eukaryotic genes — lac and trpoperon, role of chromatin in gene expression and gene silencing.

Cellular communication: General principles of cell communication, cell adhesion and roles of different adhesion
molecules, gap junctions, extracellular matrix and integrins.

Cell signaling Hormones and their receptors, cell surface receptor, signaling through G-protein coupled receptors,
signal transduction pathways, second messengers, regulation of signaling pathways.

Cancer: Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes, cancer and cell
cycle, virus-induced cancer, metastasis, interaction of cancer cells with normal cells, therapeutic interventions of
uncontrolled cell growth.

Programmed cell death (Apoptosis), aging and senescence.

DEVELOPMENTAL BIOLOGY AND IMMUNOLOGY

Unit 4.

Gametogenesis, fertilization and early development: Production of gametes, cell surface molecules in
sperm-egg recognition in animals, embryo sac development and zygote formation, cleavage, blastula formation,
embryonic fields, gastrulation and formation of germ layers and embryogenesis.

Morphogenesis and  organogenesis: Ecodermal, Mesodermal  and Endodermal  derivatives,
Organogenesis — vulva formation in Caenorhabdlitis elegans, eye lens induction, limb development and regeneration
in vertebrates, Development of Amphibians, Aves and Mammals. Post embryonic development- larval formation,
metamorphosis.

Human Reproduction: Reproductive organs, Menstrual cycle, Human Fertilisation process, infertility and assisted
reproductive technology, Birth control methods. Twins, Human Syndromes

Immunology: Cells and molecules involved in innate and adaptive immunity, antigens, antigenicity and
immunogenicity. B and T cell epitopes, General properties, structure and function of antibody molecules,
generation of antibody diversity, monoclonal antibodies, antibody engineering, antigen-antibody interactions.
Primary and Secondary Lymphoid organs: MHC molecules, antigen processing and presentation, activation and
differentiation of B and T cells, B and T cell receptors, humoral and cell- mediated immune responses, primary
and secondary immune modulation, the complement system, Toll-like receptors, cell-mediated effector functions,
inflammation, hypersensitivity and autoimmunity, acquired immune-deficiencies, vaccines and immunization
schedule.

ANIMAL PHYSIOLOGY

Digestive system: Nutrients — Vitamins and Minerals. Balance Diet, BMR, Digestion and absorption.

Blood and circulation: Blood corpuscles, haemopoiesis and formed elements, plasma function, blood volume, blood
volume regulation, blood groups, haemoglobin, immunity and haemostasis.

Cardiovascular System: Structure of Human Heart, myogenic heart, specialized tissue, ECG - its principle and
significance, cardiac cycle, heart as a pump, blood pressure, neural and chemical regulation. Blood vessels —
Arteries, Veins and Lymphatic vessels.

Respiratory system: Respiratory Structure — Insects, Fish and Human beings, respiratory pigments, Comparison of
respiration in different species, transport of gases, exchange of gases, neural and chemical regulation of respiration.

Nervous system: Central Nervous system, Peripheral and Autonomic nervous system. Structure of Neuron, types,
transmission of nerve impulses, action potential, Synapse, neurotransmitters, Neuroanatomy of the brain and spinal
cord and Reflex action.

Receptors: Photoreceptors, mechanoreceptors and Gustatoreceptors. Echolocation, Bioluminescence,
Colouration, and colour change. Lateral line system in fishes.

Excretory system: Ammonotelism Uricotelism and Ureotelism process, structure of kidney, and Nephron,
Mechanism of urine formation, Counter-current principle, micturition, regulation of water balance, electrolyte
balance, acid-base balance.
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Unit 5.

Thermoregulation and Stress Adaptations: Thermoregulation in homeotherms, poikilotherms — acclimation
and acclimatization, physical, chemical and neural regulation of body temperature. Adaptation to high altitudes,
Deep Sea adaptation.

Endocrinology: Endocrine glands, basic mechanism of hormone action, hormones and diseases, neuroendocrine
regulation. Invertebrate hormones.

INHERITANCE BIOLOGY

Unit 6.

Mendelian principles: Dominance, segregation, independent assortment.
Concept of gene: Allele, multiple alleles, pseudoallele, complementation tests.

Extensions of Mendelian principles: Codominance, incomplete dominance, gene interactions, pleiotropy,
genomic imprinting, penetrance and expressivity, phenocopy, linkage and crossing over, sex linkage, sex limited
and sex influenced characters.

Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers, mapping by using
somatic cell hybrids.

Cytoplasmic Inheritance: Inheritance of Mitochondrial, genes, maternal inheritance, shell coiling in Limnaea.
Extra nuclear inheritance by endosymbionts- Kappa particles in Paramecium.

Microbial genetics: Methods of genetic transfers — transformation, conjugation, transduction and sexduction,
mapping genes by interrupted mating.

Human genetics: Pedigree analysis, LOD score for linkage testing, karyotypes, genetic disorders.
Quantitative genetics: Polygenic inheritance, heritability and its measurements, QTL mapping.

Mutation: Types, causes and detection, mutant types — lethal, conditional, biochemical, loss of function,
gain of function, germinal verses somatic mutants, insertional mutagenesis.

Structural and numerical alterations of chromosomes: Deletion, duplication, inversion, translocation,
ploidy and their genetic implications.

Recombination: Homologous and non-homologous recombination including transposition.

ECOLOGICAL PRINCIPLES

The Environment: Physical environment, biotic environment, biotic and abiotic interactions. Concept of habitat and
niche, niche width and overlap, fundamental and realized niche.

Population Ecology: Characteristics of a population, population growth curves, population regulation, life
history strategies (r and K selection), concept of metapopulation, demes and dispersal, interdemic extinctions,
age structured populations.

Species Interactions: Types of interactions, interspecific and Intra specific, Symbiosis, Mutualism, Parasitism,
Commensalism, competition, herbivory, carnivory, pollination, symbiosis.

Community Ecology: Nature of communities, community structure and attributes, levels of species diversity and its
measurement, edge effect and ecotone.

Ecological Succession: Types, mechanisms, changes involved in succession, concept of climax.

Ecosystem Ecology: Ecosystem structure, ecosystem function, energy flow and mineral cycling (C,N,P), primary
production and decomposition, structure and function of some Indian ecosystems, terrestrial (forest, grassland) and
aquatic (fresh water, marine, eustarine).

Biodiversity: Definition, types, Hotspots, Flagship species, keystone species, Biodiversity concerns.

Biodiversity conservation: In situ and ex situ conservation, concept of protected areas, National parks,
sanctuaries, Red data book, Gene bank, threatened and endangered species. Salient features of Wildlife
Protection Act, 1972 and Biological Diversity Act, 2002. Threats to survival and conservation strategies for
elephant, tiger, Olive Ridley sea turtle, White rumped Vulture and Gangetic Dolphin.
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Unit 7.

Environmental issues: Urbanisation, deforestation, habitat loss, remote sensing and GIS in conservation.
E—wastes and its erradication.

Environmental Summits: Conventions, Climate change conventions, Environmental laws and Acts.
Environmental Exploitation: Exploitation and depletion of natural resources.

Pollution: definition, types, sources, effects. Global warming, climate change, glacial melting and rising sea levels,
floods, droughts and desertification, Creating buffer zones, sustainable development, carbon sequestration,
carbon sink, carbon foot print, carbon credit, carbon trading and carbon budget.

Clean energy sources: solar, wind, hydel, biofuel, hydrogen as fuel
Effluent management: Hazardous and biomedical waste management.
Emission standards : BS6, AQI, WQI.

Clean potable water: Desalination, rain water harvesting, conserving water bodies.

MOLECULES AND THEIR INTERACTIONS

Unit 8.

Structure of atoms, molecules and chemical bonds. Structure of water molecule.
Composition, structure and function of biomolecules: carbohydrates, lipids, proteins, nucleic acids and vitamins.
Stabilizing interactions: Van der Waals, electrostatic, hydrogen bonding, hydrophobic interactions, etc.
Principles of biophysical chemistry: pH, buffer, reaction kinetics, thermodynamics, colligative properties.
Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group transfer, biological energy transducers.

Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of enzyme catalysis,
isozymes and coenzymes.

Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.

EVOLUTION AND BEHAVIOUR

Emergence of evolutionary thoughts: Lamarck, Darwin—concepts of variation, adaptation, struggle, fitness and
natural selection, Spontaneity of mutations, the evolutionary synthesis.

Origin of cells and unicellular evolution: Origin of basic biological molecules, Abiotic synthesis of organic monomers
and polymers, Concept of Oparin and Haldane, Urey-Miller Experiment(1953), The first cell, Evolution of prokaryotes,
Origin of eukaryotic cells.

Paleontology and Evolutionary History: The evolutionary time scale, Major events in the evolutionary time scale,
Stages in primate evolution. Evolution of Man.

Molecular Evolution: Concepts of neutral evolution, molecular divergence and molecular clocks, Molecular tools
in phylogeny, classification and identification, Protein and nucleotide sequence analysis, origin of new genes and
proteins, Gene duplication and divergence.

Population genetics : Populations, Gene pool, Gene frequency, Hardy-Weinberg Law, concepts and rate of change
in gene frequency through natural selection, migration and random genetic drift, Adaptive radiation, Isolating
mechanisms, Speciation, Allopatric and Sympatric, Convergent evolution, Sexual selection, Co-evolution.

Brain, Behavior and Evolution: Approaches and methods in the study of behavior, Proximate and ultimate
causation, Altruism and evolution-Group selection, Kin selection, Reciprocal altruism, Neural basis of learning,
memory, cognition, sleep and arousal, Biological clocks, Development of behavior, Social communication, Social
dominance, Use of space and territoriality, Mating systems, Parental investment and Reproductive success, Parental
care, Aggressive behavior, Habitat selection and optimality in foraging, Migration, orientation and navigation,
Domestication and behavioral changes.
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Unit 9.

BIOTECHNOLOGY

Recombinant DNA technology: Molecular tools, host cells, Isolation and purification of nucleic acids, Cloning
vectors, methods of gene transfer. Gene cloning Strategies, Blotting techniques, PCR, gene libraries, screening
strategies, DNA sequencing methods, Protein sequencing methods, methods for analysis of gene expression at
RNA and protein level, large scale expression- micro array based techniques. Isolation, separation and analysis of
carbohydrate and lipid molecules RFLP, RAPD and AFLP techniques. Human Genome project.

Biotechnology in health care: Gene therapy, DNA in the diagnosis of genetic diseases. DNA finger printing.

Pharmaceutical Products of DNA Technology: Human protein replacements and therapeutic agents for human
diseases. Recombinant vaccines, production of monoclonal antibodies.

Microbial Fermentation Technology — Production of low and high molecular weight compounds.

Enzyme technology: Commercial production of enzymes, immobilization of enzymes and cells- therapeutic
applications, Biosensors.

Animal cell culture methods and Applications, Transgenic animals.
Biodegradation and Bioremediation.

IPR, Patenting, Trade Mark, Copy rights. GMOs and GM foods—Pros and Cons. Microbial warfare, Microbial
weapons, bioterrorism.

Unit 10.
METHODS IN BIOLOGY

Histochemical and Immuno techniques: Antibody generation, Detection of molecules using ELISA, RIA,
immunoprecipitation, flow cytometry and immune fluorescence microscopy, detection of molecules in living cells, in
situ localization by techniques such as FISH and GISH.

Biophysical Method: Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and ESR
spectroscopy Molecular structure determination using X-ray diffraction and NMR, Molecular analysis using light
scattering, different types of mass spectrometry and surface plasma resonance methods.

Statistical Methods: Measures of central tendency and dispersal, probability distributions (Binomial, Poisson and
normal), Sampling distribution, Difference between parametric and non-parametric statistics, Levels of significance,
Regression and Correlation, t-test, Analysis of variance, chi square test.

Radiolabeling techniques: Detection and measurement of different types of radioisotopes normally used in biology,
incorporation of radioisotopes in biological tissues and cells, molecular imaging of radioactive material, safety
guidelines.

Microscopic techniques: Visualization of cells and subcellular components by light microscopy, resolving powers
of different microscopes, microscopy of living cells, scanning and transmission microscopes, different fixation
and staining techniques for EM, freeze-etch and freeze- fracture methods for EM, image processing methods in
microscopy.

Electrophysiological methods: Single neuron recording, patch-clamp recording, ECG, Brain activity recording,
lesion and stimulation of brain, pharmacological testing, PET, MRI and CAT.

A. KARTHIK,
Principal Secretary to Government.
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