Tamil Nadu Public Service Commission
Syllabus
Chemistry, Botany and Zoology
(Degree Standard)

Code: 578

Unit I: Analytical Techniques (25 Questions)

Acids and Bases: Bronsted and Lewis acids and bases - pH and pKa acid - base concept in non -
aqueous media — Hard and Soft Acids and Bases (HSAB) concept - Buffer solutions. Redox
reactions: Oxidation numbers, Redox potential, Electro chemical series — application of Electro motive
Force (EMF) measurements - Redox indicators. Determination of pH and pKa of acids by
potentiometric methods.

Titrimetric Analysis: Classification of reaction in titrimetrc analysis - Standard solutions — Normality,
Molarity and Molality - concentration units - primary and secondary standards - neutralization
indicators - self indicators and external indicators- acid base titrations - precipitation titrations — redox
titrations.

Gravimetric analysis: Principles of gravimetric analysis - requirement of gravimetric analysis-
Precipitation: theories of precipitation. Types of precipitation — co—precipitation, post precipitation -
precipitation from homogeneous solution-digestion, filtration, washing, drying and ignition. Inorganic
and organic precipitating agents.

Qualitative Analysis: Semimicro qualitative analysis of cations like Se, Te, W, Mo, Ce, Th, Zr, V, Ca,
Ba, Ni, and Mg.

Unit Il: Water and Soil Quality Analysis (15 Questions)

Water quality parameters; physical, and chemical parameters — water quality analysis — dissolved
oxygen, pH, salinity , turbidity, ammonia, nitrite, nitrate, alkalinity and hardness testing - Total
dissolved solids (TDS) - Biological oxygen demand (BOD), Chemical oxygen demand (COD) -
conductivity testing — determination of chloride and sulphate by gravimetric methods. Types and basic
concepts of soils Properties of soil mixture, porosity, bulk density, particle density, Chemistry of clays,
ionic exchange, acidity, alkalinity, pH, salinity, reaction in liming and acidification.

Unit lll: Chemistry of Natural Products (20 Questions)

Carbohydrates: Classification, source, preparation and reactions — Tests for carbohydrates -
Glucose, fructose, sucrose and lactose -structure of glucose and fructose

Amino Acids: Classifications — acidic, basic and neutral amino acids - Tests for amino acids -
Zwitter ion — peptide ion — peptide linkage — structure of proteins — purine and pyrimidine bases —
nucleotide and nucleosides, structure and function of Deoxy Ribonucleic Acid (DNA) and Ribonucleic
Acid (RNA)

Hormones and vitamins: Classifications, Tests for identification, sources and functions.
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Unit IV: Pharmaceutical and Nano chemistry (20 Questions)

Pharmaceutical Chemistry : Terminology — pharmacology, pharmacotherapies, toxicology,
chemotherapy, classification and nomenclature of drugs, sources of drug, assay of drugs by
biological, chemical and immunological methods, physiological effects of functional groups of drugs -
Different types of drugs like analgesics, antibiotics, antiseptics, disinfectants, anaesthetics and
sedatives

Nano Chemistry

Definition — types of nano materials — Nano drugs and their delivery — applications of nanomaterials in
medicine

Unit V: Algae, Bacteria, Virus and Instrumentation Technigues (20 Questions)

Algae: Occurence, Distribution, General Characters, Classification (Fritsch-1935), Thallus
Organization, Pigmentation, Reproduction and life cycle patterns. Algal Cultivation — Indoor and large
scale methods, Harvesting Methods. Phytoplanktons — Identification and their roles. Application of
Algae as SCP, Food, Feed, Fuel, Probiotics, Sea weed liquid Fertilizer, Agriculture and
Pharmaceuticals. Phycoremediation, Algae as indicator of water pollution, Algal bioinoculants and
Bioluminescence. Structure, reproduction and economic importance of Bacteria and Viruses. Working
Principle and applications of compound microscope - Phase contrast, fluorescent, TEM, SEM.
Colorimetric techniques, Centrifugation techniques. Staining techniques. Electrophoretic techniques:
Principles and applications of AGE and PAGE. DNA finger printing, RFLP, RAPD, AFLP and PCR.

Unit VI: Plant Physiology, Ecology and Horticulture (20 Questions)

Water relations of Plants: Mechanisms of water and Mineral absorptions. Mineral nutrition.
Photosynthesis — light reactions and Dark reaction. Respiration — aerobic and anaerobic, Glycolysis,
Kreb’s cycle. Nitrogen metabolism — Biological nitrogen fixation and nitrogen cycle. Estimation
methods of Sugars, Lipids, Amino acids and Proteins. Ecology: Biotic and Abiotic factors, Autecology
and Synecology, Methods of studying vegetation. Structure and trophic organizations- food chain,
food web, ecological pyramids, Components and functions of pond ecosystem, Morphological and
anatomical adaptations of Hydrophytes, Xerophytes, Mesophytes and Mangroves. Plant sucession
primary and secondary — climax formation. Sources, effects and control measures of water, air and
land pollutions. Waste water and sewage treatment methods. Importance and scope of Horticulture,
weeds — identification —methods of eradication. Herbal therapy.

Unit VII: Invertebrates and Chordates (25 Questions)

Non-Chordata: General organization - Classification with diagnostic features upto classes.
Protozoa: Structure, reproduction and life history of Amoeba, Paramecium - locomotion, nutrition,
economic importance. Porifera: Sponges canal system, skeleton, reproduction and economic importance.
Coelenterata: Diploblastic organization - life history of obelia and Aurelia, Metagenesis -
Polymorphism in Hydrozoa. Corals and Coral formation - relationships of Cnidaria and Acnidaria.
Annelida: Coelom and metamerism - modes of life in polychaetes.
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Arthropoda: Prawn - Larval forms and parasitism in Crustacea - Mouth parts, vision, respiration and
excretion. Mollusca: Freshwater mussel, pila, sepia. Echinodermata: General organisation - Water
vascular system. Larval forms and affinities.

Prochordata: Balanoglossus — Ascidian retrogressive Metamorphosis, neoteny and affinities.
Chordata: General Organisation - Characters, Outline, classification upto class level.
Pisces:Locomotion, migration, respiration, Parental care, economic importance;

structure and affinities of dipnoi. Amphibia: Origin of amphibians — Respiration, Parental care - South
Indian amphibians. Birds: Migration - Flightless birds. Mammals: Dentition, skin derivatives -
distribution - adaptive radiation. Protothria, Metatheria, eutheria and their phylogenetic
relationships.

Unit VIII: Cell and Molecular Biology (15 Questions)

Cell and Molecular Biology: Chromosomes - DNA structure and function, replication of DNA, Genetic
code - RNA and protein synthesis. Gene expression, regulation of gene expression in prokaryotes and
Eukaryotes.

Genetics: Sex chromosomes, Sex determination and Sex Linked inheritance - Chromosome number
and form ploidy - cytoplasmic inheritance — Karyo types — chromosome mapping, Bio-statistics: Mean,
Median and standard deviation.

Bio-informatics: DNA and Protein sequence analysis, Prediction functional structure, Protein folding,
Phylogenetic tree construction.

Unit IX: Biochemistry and Physiology (20 Questions)

Bio Chemistry: Bio-molecules, Structure and role of carbohydrates, lipids, proteins and amino acids -
Glycolysis and kreb’s cycle - oxidation, reduction - oxidative phosphorylation - energy conservation
and release, cyclic AMP, ATP; enzymes — mechanism; Hormones-classification biosynthesis and
function.

Physiology: With reference to mammals, digestion, nutrition, balanced diet - assimilation,
intermediary/metabolism. Composition of blood - Coagulation, Transport of oxygen, Carbon dioxide,
Blood pigments, Mechanism of respiration. Muscles, mechanism of muscle contraction. Temperature
regulation, Acid base balance and homeostasis, nerve impulses and conduction, neurotransmitters.
Receptors- photo, phono and chemo reception. Nephron and urine formation. Endocrine glands,
testis, ovary and pituitary organs and their inter relationship. Physiology of reproduction in mammals.
Hormonal development in mammals, pheromones and their uses. Bioluminescence. Biological clock.
Physiology of immune response- Antigens — Immuno globulins - humoral and cell mediated immunity.
T and B cells, mechanism of antibody formation - Immunodeficiency diseases; vaccination.

Unit X: Environmental biology and Economic zoology (20 Questions)

Environmental Biology: Biotic and abiotic factors, their role, Intra and inter specific association.
Biogeochemical cycles. Ecosystem- structure and function of ecosystems, types of ecosystems.
Ecological succession, Community structure - Stratification. Population and Population dynamics -
Habitat ecology. Wild life, need for conservation management and methods of conservation.
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Sanctuaries with special reference to Tamil Nadu. Pollution - air, water and land - Perspective policy
planning for the environment.

Economic zoology: Parasitism and commensalism - Protozoan parasites and diseases, helminthes
parasites and diseases of fishes and their management; - oyster culture and pearl formation,
Pisciculture and induced breeding, Shell fisheries, Aquaculture practices in Tamil Nadu and their
impact on the environment and on agriculture. Zoonotic diseases and their management.
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waeuuilifl (Protozoa): Semwiiy, SeortiGUHESSD, SiBur, urGw&wb HSwencusefler aumpsomns eureonm) -
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umemeusser (Birds): L UOUWITES - UDES (LY LIS UM EHEISET.
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relationships).
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@&6 wbHmib epoodEn m 2 ufiflweo (Cell and Molecular Biology):
&@IT@LTBFMDSET - 19.6T6.aI Sievioliy HMIDb @&Fweour(p), 1q.6160r.ar GlrHlueSliy, wrussy &M (Genetic
code) - ieredr.ar wHmb yrs sTGUY. wrusy evefliur@), yGrmerflGwm ([Hiser whHmb
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&GumBuon@amd Gk, = ulflwes yereflGlweo (Bio-statistics): &nmefl (Mean), wsSHw (Median) whHmubd
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3i00@ 1X 2 19iGauSlufluico whHgyb 2 1 6Slwebd (20 sfileorméseir)

2 19§GeuSHufweo (Bio Chemistry): 2 w3l eyeod&n misar, &smiGursnaml_ @ri_se6ir, 6S19I_s&e6iT, UT&Ibhis6iT b mib
Sbl@eorm  Subdlevibisefledr Siemwoliy wHMID Uk - Slever@sTemeofleiv WHMID &HOriev &wpHE
H&EHBerHmD, Geomiy - RHSIBLL 1q6k ~umeivBurfl@evagesr - #6851 Gabdliy wHmId GeuafluT(h,
om&sSlofls AMP, ATP: GQpréser - eudlpomn: anmi@wrcradr - eusnstun( 2 uilflluc @sTEUY WwHHID
@&weoum(p.

2 1 6Slweo (Physiology): urepm” iq&emens Qurmbsoueon, @Fflonerd, oo’ | §&68), &ITeT 2 ooy -
RhSlomaoriy,  SooLiblomeocuariflens wLIHDD. SISHSSIGT  HOMEY- 2 ODEHM, Wéordleacst
CurdEaTS g, HTTUGST L E&EE(H), BISS Hmlsr, &auns s Sler (L O, H6DESHAT, H60& &i(1h& s S Sl6oT
adlweon. Geatiubleno REBIGUWe»D, bl & Fobleneo wHMID GemmblGwreoLmerdlev, HIbL
BHIT600T (HH60&EIT LDHMID L5560, BIbEILbEL & Slaeeir

abilsar - yemsUuLib, 66dl whHmib rFemest 2 eolie). @b-Ommesr whHmib SmiBi 2 (Heurésb. HreTleoeor
&srOGs6T, eflibgHambseT, Hhlcou WwhHmId Gy Lfl 2 miiyseT wHnIb SieubnisSlenL GuITET 2_Me).
ureL’ g &aifled SeoriGUIhESESSleor 2 1 eSlwed, uTeym” 1 &efleo enmiGuwresr eueriés], GUEGTTGWLT6ST&6T

b mib SieuhMledr uwiesTur (Hl&eiT

2 9 aaflioy (Bioluminescence). 2 19flweo &g &HMILD (Biological clock).
BrrewSITiy 2 1 6Swed - 6dTiq speiTaselT, by Beorm @&GemmyedlesTaar - amered WHMID GI&6d W& Sumeot
erSlityssSl. 19 woHmb O s, aTsli ellemeor @UTUBET (ESTIQUTY) 2 (HeuTdeESS516T el -
BrrewSHiTiy @&oemmun () Gmmiser: &(HilL, &

Di0@ X: &i(h mIé 851060 2_uliflwico b mib @urpermsm eflcomSiico (20 aflcormdasair)

ahmFgpeo 2 uilflweo (Environmental Biology): 2 uliflweo whHmub 2 uSlrbHm srresilaer, Sweubhblesr ukiE,
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