
l. (a) Mechanics of Particles: cartesian and spherical polar co-ordinate systems;
area, volume, displacemen! velocity and acceleration in these systems. Laws of
motion; conservation of enerry and momentum, applications to rotating frames,
cenfiipetal and coriolis accelerations; Motion under a cental force; conservation
of angular momentum, Kepler's laws; Fields and potentials; Gravitational field
and potential due to spherical bodies, Gauss and poisson equations, graviiational
self-energy; Two-body problem; Reduced mass; Rutherford scattering; centre of
mass and laboratory reference fram:s.

(b) Mechanics of Rigid Bodies: system of particles; centre of mass, angular
momentum, equations of motion; conservation theorems for energy, momentum
and angular momentum; Elastic and inelastic collisions; Rigid body; Degrees of
freedom, Euler's theorenr, angular velocity, angular momenturL moments of
inertia, theorems of parallel and perpendicular ares, equation of motion for
rotation; Molecular rotations (as rigid bodies); Di and tri-atomic molecules;
Precessional motion; top, S/roscope.

(c) Mechanics of continuous Media: Elasticity, Hooke's law and elastic
constants of isotropic solids and their inter-relation; Streamline (Larninar) flow,
viscosity, Poiseuille's equation, Bemoulli's equation, Stokes' law and
applications.

(d) Special Relativity: Mchelson-Morley experiment and its implications;
Lorentz transformations-lenglh contraction, time dilatiorg addition of relativistic
velocities, aberration and Doppler effect, mass-enerry relation, simple
applications to a decay process; Four dimensional momentum vector; covariance
of equations of physics.

2. OSCILLATIONS,Waves and Optics:

(a)Damped Oscillations: Superposition of two SHM by vector addition"
superposition of two perpendicular SHM, Polarizatio4 Lissajous figures-
superposition of many SHMs, complex number notation and use of exponential
series. Damped motion of mechanical and electrical oscillator, heavy damping,

lL4
'-q-'J I



-2-

critical damping. Damped single hamronic oscillator, amplitude decay, logarithmic

decremen! relaxation time, energy decay, Q value, rate of enerry decay equal to
work rate ogdnmFing force, problems.

Forced Oscillations: Transient and steady state behaviour of a forced oscillator,

Variation of displacement and velocity with frequency of driving force, frequency

dependence of phase angle between force and (a) displacemen! (b) velocity,

Vibration Insulation - Power supplied to oscillator, Q-value as a measlue of power

absorption

bandwidttr, Q-value as amplification factor of low frequency response, modes of
vibratior\ inductance coupling of electrical oscillators, wave motion as the limit of
coupled oscillations.

@)Wave Motion: The wave equation, tansverse waves on a string, the string as.a

forced oscillator, characteristic impedance ofa string reflection and transmission

of transverse waves at a boundary , impedance matching insertion of quarter wave

element, standing waves on a string of fixed lengtlr, normal modes and eigen

frequencies. Enerry in a normal mode of oscillatiorq wave grouPs, group velocity,

dispersion, wave group of many comPonents, bandwidth theorerL transverse

waves in a periodic structure (crystal). Doppler effect, sound waves in gases,

enerry disnibution in sound waves, intensity, specific acoustic impedance,

longitudinal waves in a soli4 Young's moduluq Poisson's ratio, longitudinal

waves in a periodic structure, reflection and Eansmission of sound waves'.

(c) Geometrical Optics: Laws of reflection and refraction from Fermat's

principle; Matrix method in paraxial optics-thin lens formula,mirror formula,

nodal planes, system oftwo thin lenses, chromatic and spherical aberrations.

(d) Interference: Interference of light-Young's experiment Newton's rings,

interference by thin films, Michelson interferometer; Multiple bearn interference

and Fabry-Perot interferometer. Anti reflection coatings.

(e) Diffraction: Fraunhofer diftaction-single sli! double slit, diftaction grating,

resolving power; Diftaction by a circular aperture and the Airy pattem; Fresnel

diftaction: half-period zones and zone plates, circular aPerture.
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(f) Polarization and Modem Optics:Production and detection of linearly and
circularly polarized light; Double refraction, quarter wave plate; Optical activity;
Principles offibre optics, attenuation; Pulse dispersion in step index and parabolic
index fibres; Material dispersiorL single mode fibres; Lasers-Einstein A and B
coefficients; Ruby and He-Ne lasers; Characteristics of laser light-spatial and

temporal coherence; Focusing of laser fsams; Three-level scheme for laser

operation; Holography and simple applications.

(g) Laser: Spontaneous and stimulated emission, population inversion, resonator,

Helium-Neon laser, fluorescence and phosphoresce,nce.

3. Electricity and Magnetism:

(a)Calculus of Vectors : Inhoduction to gradient divergence & curl; their
physical significance. Rules for vector derivatives, useful relations involving
gradient divergence & curl. Fundamental theorem for gradients, Gauss's and

Stoke's theorems

(b) Electrostatics and Magnetostatics: Electric charge and its properties,

Coulomb's law. The electric field due to a point charge and continuous charge

distibutions, Field due to electric dipole, Field lines, flux, Gauss's law and its

applications. Curl of electric field. Relation between potential and electric field
.Laplace and Poisson equations in electrostatics and their applications; Electric
potential due to different charge distribution: Wire, Ring, Disc, Spherical Sheet,

Sphere, dipole etc. The enerry for a point and continuous charge distribution.

Conductors in the electrostatic field, Capacitors, Current and current density, drift
velocity, expression for current density vector, eqwrtion of continuity. Ohm's Law

and expression for electrical conductivity, limitations of Ohm's law. Equipotential

surface method of electrical images.. Enerry of a system of charges, multipole

expansion of scalar potential; Method of images and its applications; Potential and

field due to a dipole, force and torque on a dipole in an external field; Dielectrics,

polarization; Solutions to boundary-value problems-conducting and dielectric

spheres in a uniform electric field; 
At1--r-y-"l
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Magretic fields, magnetic forces, magnetic force on a cu,lent carrying wire.
Torque on a current loop, Biot-savart law . Field due to infinite wire carrying
steady current field of rings and coils. Magnetic field due to a solenoid, Force on
parallel current carrying wires. Ampere's circuital law and its applications to
infinite hollow cylinder, solenoid and toroid. The divergence and curl of B.
comparison of magnetostatics and elechostatics. Magnetic vector potential and its
expression. surface current density and change in magrretic field at a current sheet.
Hall Effect .Magnetic shell, rmiformly magnetized sphere; Ferromagnetic
materials, hysteresig enerry loss.

(c) current Electricity: Kirchhoffs laws and their applications; Biot-savart law,
Ampere's law, Faraday's law,Lerz'law; Self-and mufual-inductances; Mean and r
m s values in AC circuits; DC and AC circuits with & L and C components;
Series and parallel nesonances; Quality factor; Transformers,AC generator,DC
generator,AC moter,DC moter.

(d) Electromagnetic waves and Blackbody Radiation: Displacement current
and Mar<well's equations; Wave equations in vacuum, Poynting theorem; Vector
and scalar potentials; Electromagnetic field tensor, covariance of Manwell's
equations; Wave equations in isotopic dielectrics, reflection and refraction at the
boundary of tu,ro dielectrics; Fresnel's relations; Total intemal reflection; Normal
and anomalous dispersion; Rayleigh scattering; Blackbody radiation and planck's

radiation law, Stefan- Boltzmann law, Wien's displacement law and Rayleigh-
Jeans' law. E.M waves and communication.

4. Thermal and Statistical Physics:

(a) Thermodynamics: Laws of thermodynamics, reversible and ineversible
processes, entopy; Isothermal, adiabatic, isobaric, isochoric processes and entropy
changes; Otto and Diesel engines, Gibbs' phase rule and chemical potential; van
der Waals equation of state of a real gas, critical constants; Maxwell-Boltzman
distribution of molecular velocities, transport phenomena, equipartition and virial
theorems; Dulong-Petit Einsteirq and Debye's theories of specific heat of solids;
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Maxwell relations and applications; Clausius- Clapeyron equation; Adiabatic
demagnetisation, Joule-Kelvin effect and liquefaction of gases.

(b) Statistical Physics: The statistical basis of thermodynamics: Probability and

thennodynarnic probability; principle of equal a priori probabilities, probability
distibutiorL its narrowing with increasing rL average properties, fluctuations,micro
and macrostates, accessible and inaccessible states. Phase space, division of phase

space into cells, Thermal equilibrium between two systems, beta parameter and its
identification with (kT)-I, probability and entopy, Boltzmann's entropy relation,
statistical interpretation of second law of thermodynamics. Maxwell-Boltzrnann
statistics, application of M-B statistics to monoatomic gas, principle of
equipartition of energy, Bose-Einstein statistics, deduction of Planck's radiation
law, derivation of Wiens's displacement law and Stefan's law. Fermi-Dirac
statistics, comparison ofthree types of statistics

5. Quantum Mechanics: Wave-particle dualitiy; Schroedinger equation and

expectation values; Uncertainty principle; Solutions of the one{imensional
Schroedinger equation for a free particle (Gaussian wave-packet), particle in a box,
particle in a finite well, linear hannonic oscillator; Reflection and transmission by
a step potential and by a rcctangular barrier; Particle in a three dimensional box,

density of states, free electron theory of metals; Angular momentum; Hydrogen

atom; Spin half particles, properties of Pauli spin matrices.

6. Atomic and Molecular Physics: Stem-Gerlach experiment, electron spin, fine

structure of hydrogen atom; L-S coupling, J-J coupling; Specfroscopic notation of
atomic states; Zeeman effect; Frank- Condon principle and applications;

Elementary theory of rotational, vibratonal and electonic spectra of diatomic

molecules; Raman effect and molecular structure; Laser Raman spectoscopy;

Lnportance of neutal hydrogen atom, molecular hydrogen and molecular

hydrogen ion in astonomy; Fluorescence and Phosphorescence; Elementary theory

and applications of NMR and EP& Elementary ideas about Lamb shift and its

significance. 
/llL4
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7. Nuclear and Particle Physics: Basic nuclear properties-size, binding energy,
angular momentum, parity, magretic moment; Semi-empirical mass formula and
applications, mass parabolas; Ground state of deuteron, ma€netic moment and non-
central forces; Meson theory of nuclear forces; Salient features of nuclear forces;
Shell model of the nucleus - successes and limiffi66; Violation of parity in beta
decay; Gamma decay and internal conversiory Elementary ideas about Mossbauer
spectroscopy; Q-value of nuclear reactions; Nuclear fission and fusion, energy
production in stars; Nuclear reactors. Classification of elementary particles and
their interactions; Conservation laws; Quark structure ofhadrons; Field quanta of
electroweak and strong interactions; Elementary ideas about rrnification of forces;
Physics ofneutrinos.

8. Solid State Physics, Devices and Electronics: Crystalline and amorphous

structure of matter; Different crystal systems, space groups; Methods of
determination of crystal structure; X-ray diftaction, scanning and transmission
electon microscopies; Band theory of solids - conductors, insulators and

semiconductors; Therrnal properties of solids, specific heat Debye theory;
Magnetism: dia para and ferromagnetism; Elements of superconductivity,
Meissner effect Josephson junctions and applications; Elementary ideas about
high fempsratu€ superconductivity. Intinsic and exhinsic semiconductors; pn- p

and n-p-n transistors; Amplifiers and oscillators; Op-amps; FET, JFET and

MOSFET; Digital electronics-Boolean identities, De Morgan's laws, logic gates

and truth tables; Simple logic circuits; Thermistors, solar cells; Fundamentals of
microprocessors and digital computers.'
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Zoology

Unit I Diversity in living World

o Biology - it's meaning of relevance to mankind.
o Taxonomy - Concept of species and taxonomical hierarchy.
o Kingdom Animalia - Salient features ( ln the reference to habitat, habits morphology and

economic importance )and classification of non chordates up to phylum level.

Salient features ( In the reference to habitat, habits, morphelogy and economic
importance) classification of chordates up to class level.

Unit ll Structural organization in Animals

Tissue in animals

- Morphology, anatomy and function of different systems (digestive, circulatory
respiratory nervous and reproductive) of earthworm, frog arid an insect ( Cockroach)

Unit lll Animal Physiology

Human Physiology

Digestion and absorption - Alimentary canal and digestive glands, role of digestive
enzymes and gastrointestinal hormones, digestion, absorptbn and assimilation of
proteins carbohydrates and fats, egestion, nutrition and digestive disorders.
Breathing and respiration - Respiratory organs in human beings, Mechanism of Breathrrrg
and it's regulation in human, Transport of respiratory gases, Respiratory volumes.
Respiratory disorders.

Circulation

Composition of Blood, Blood groups, coagulation of blood, composition of lymph and its
functions, structure of human heart and blood vessels, cardiac cycle, cardiac output, Ecc,
double circulation. Disorders of circulatory systems.
Excretion - Modes of excretion, structure and function of excretory system, Urine
formation, osmoregulation, Regulation of kidney function, Renin- angiotensin, role of
other organs in excretion, Disorders of excretory svstem.

. Locomotion and Movement - Types of movement, skeletal muscle- contractile protein5
and muscle contraction, skeletal system and its function, joints. Disorders of muscular and
skeletalsystem.

. Neural control and coordination - Neuron and nerves; Nervous system in humans- central
nervous system, peripheral nervous system and visceral nervous system; Generation and
conductton of nerve impulse; Reflex action; Sense organs; Efementary structure and
function of eve and eat.

. chemical coordination and regulation - endocrine glands qnd hormones; Human
endocrine system- Hypothalamus, pituitary, pineal, Thyroid, parathyroid, Adrenal,
Pancreas, Gonads; Mechanism of hormone action ( Erementary idea); Rore of hormones as
messengers and regulaiors, Hypo-and hyperactivity and rerated disorders ( common
d isorders e'g Dwarfism)
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Unit lV Reproduction

Human Reproduction- Male and female reproductive systems; Microscopic anatomy of

testis and ovary; Ga metogenesis-spermatogenesis and oogenesis; Menstrual cycle;

fertilistion, embryo development up to blastocyst formation, implantation; Pregnancy and

placenta formation ( Elementary idea); Parturition ( Elementary idea); Lactation

(Elementary idea).

Reproductive health- Need for reproductive health and prevention of sexually transmitted
diseases (STD); Birth control-Ned and Methods, Contraception and MedicalTermination of
Pregnancy (MTP); amniocentesis; Infertility and assisted reproductive technologies- IVF,

ZIFT, GIFT (Elementary idea for general awareness).

Unit V Cell biology, genetics and Evolution

Structure and function of bio rnolecules : Carbohydrates, lipids protein$, and nucleic acid.
Finzr mes-tr pcs.pr-opcnies.llnctions and enzymes action
Ccll-physicochern ical nature of plasrra nrembrane. cell wall.
i Iltra structurc of cell organelles with brief

1. lindoplasn icreticu lunr. golgibodics, lysosonrc. vacuoles. nlitochondria. ribosonres.
plastids, cilia, flagella, centrioles nucleolus.

2. Cell division : cell cycle, mitosis, meiosis and their signiticance.
llercdity and variatiotr: Mendelian Inheritance; Deviations tiom Mendelism-lncomplete donrinarruc.
Co-dominance, Multiple alleles and Inheritance of blood groups, Pleiotropy; Elementary idea of
polygenic inheritance; Chromosome theory of inheritance; Chfornosomes and genes: Ser
dctcrn'lination-ln hunrans, birds. honey bee: l,inkage and crossing ovcr: Sex linkcd inhcritance-
llaemophilia. Colour blindness; Mendelian disorders in humans-Thala:isemia; Chromosornal disordcrs
in humans: Down's syndrome, Turner's and Klinefelter's syndronres.

Molecular basis of Inheritance: Search for genetic material and DNA as genetic materiall Structure ol'
I)NA and RNA: DNA packagingl DNA replication: ccntral dognrf: Transcriptiorr. qenclic code-
translation: Cene exprcssiort and lcgulatiorr-Lac Operol: (icnonrc'and hurnan gcronrc pro-jcct: I)NA
tinger printing.

livolution: Origin of life; Biological evolution and evidences for biological evolution fronl
Paleontology. conrparative anatomy, crnbryology and nrolecular evidencc): lanrarcks tlrcor\ o1'

evolution Danvin's contribution, Modern Synthetic theory of Evolution; Mechanisrn of evolution-
Variation (Mutation and Recombination) and Natural Selection rvith examples, types of natLrral
selectior: cerre florv and genetic driftl Hardy-weinberg's principle: daptive Radiation: llLrnran
evolution.

UNIT Vl Biology and Human Welfare
Hcalth and Disease: Pathogens; parasites causing human diseases (Malaria, Filariasis, Ascariasrs.
'l'yphoid. Pneumonia. common cold. arnoebiasis, ring worrn): Basic colccpts ol' imnunolegr -
vaccines: C'anccr. lllV and AIDSI Adolescence, drug and alcohol abuse.

lnlprovelnent in ftxld product iorr: Plant brecding. tissue culture. single iell protein. B iol'ortilicat ion I

n piculturc and Animal husbanclr.r.

Microbes in huntan rvelfare: In hoLrsehold food processing. industrial production. sewagc treatntcnt.
energy generation and as biocontrol agents and biofertilizers.
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UNIT Vll Biotechnology and lts Applications
-Principles and process of Biotechnology: Genetic engineering (Recombinant DNA technology).

-Application of Biotechnology in health and agriculture: HLrman insulin and vaccine production.gene

thc.rapl: Ccnctically rnodificd organisnrs-Bt crops: Transgcnic Aninr;ils: Biosafety issues-[] iop iral
and patcnts.

UNIT Vlll Ecology and environment
-Organisms and environment: Habitat and niche: Population and ecofogical adaptations; Population

inleractions-mutualism, competition, predation, parasitisrn; Population attributes-growth, birth ratc

and deatlr rate, age distribution.

-Ecosystem: Pattems, corrponents: productivity and decompositionl ['lnergl' florv: Py'rantids o1'

nunrlrcr,biomass. encrgl; Nutrient cycling (carbon and phospho;ous): Ecological succcssror'r:

I---cological Services-Carbon fixation, pollination, oxygen release.Biogebchemical cycle

-lliodiversity and its conservation: Concept of Biodiversity: Pattenrs of Biodiversity; lmportance oi'

Biodiversity; Loss of Biodiversity; Biodiversity conservatior; Ilotspots- erdangered organisnrs.

crtinction"Red [)ata Book. bitlsphcre reserves. National parks and sancfLrarics.

-[:rrr ironnrcntal issues: Air pollution and its control: Water pollLrtion pnd its control; Agroclrcnicals
and thcir etfccts: Solid \\astc nlalragclnelt: Radioactive \\'aste nranagcrnerrtl Glcenhouse cllect antl

Blobal warning: Ozone depletion; Deforestationl Any three case studids as success stories addressing

env ironmental issues.

Free Hand

Free Hand
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Botany

Unit I Diversity in Living World

r Biology - it's meaning of relevance to mankind.
o Taxonomy - Concept of species and taxonomical hierarchy.
. Systematic - Introduction to plant Systematic, its aims, objectives and importance,

classification, brief history, introduction, various systems of classification of living

organism (Two kingdom system, five kingdom system) Brief introduction to nomenclature
and binomial system of nomenclature,

c Salient features and classification of kingdom Monera - ( Including Archaebacteria and
cyno bacteria) General structure, occurrence, reproduction 4nd economic importance.

. Kingdom protista - General structure, occurrence, reproduqtion and economic
rmporta nce.

. Kingdom Fungi* General structure, occurrence, reproductidn and economic importance,
disgases of economically important crop plant, rusts, smuts, downy and powdery mildew
damping off.

r Kingdom Plantae - Salient features and classification of pladts into major groups

Algae - General account, structure, life cycle and economic importance of liverworts and

mosses.

. Pteridophytes - General account, structure, classification, life cvcle and economic
tm portance.

. Gymnosperms - General account, structure, classification, life cycle and economlc
rm po rta n ce.

. Angiosperms - Classification up to class, General account, structure, life cvcle and
economic im portance.

Viruses - General structure, types and reproduction of vrruses.

Lichens - General account, structure and life histoN.

Unit ll Structural organization in plants

. Tissue, Tissue system in plants

o Morphology, faction and modification of root, stem and leaf.
. Anatomy of roots, stem and leaf, primary and secondary growth in dicot stem.
. Inflorescence, Iypes of lnllorescence, flower(including postion and arraDgement of

different whorls ) placentation , fruit. rypes offruit, seed.

' I)iagnostics featurcs, ccononric importancc arrd distribution paltcrn of' Angiospcr.nr ic
l'a nr i lies

A) Family Brassicaceae

B) Family Fa baceae

C) Family SOlnaceae

D) Familv Liliaceae

E) Family Poaceae
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Unit lll Plant Physiology

Transport in Plants- Movement of water ( including diffusion, osmosis, plasmolysis and

water relation of cell and nutrients, long distant of water - apsorption, apoplast, symplast,

transpiration pull, root pressure and guttation, transpiration oPening and closing of stomata,

uptake and translocation of mineral nutrients - Transport of food, phloem transport, mass

flow hypothesis.

Mineral Nutrition- Essential minerals, macro and micro nutrients and their role, deficiency

symptons, Mineral toxicity, Elementary idea of hydroponics as a method to study mineral

nutrition.

Nitrogen Metabolism - Biological nitrogen fixation, Nitrogen cycle.

Photosynthesis - Photosynthesis as means of autotrophic nutrition, pigments involved in

Photosynthesis, absorption and action spectra, photochemicfl and biosynthetic phases of
Photosynthesis , photophosphorylation : cycle and non cycfic of photophosphorylation ,

chemiosmotic hypothesis, photorespiration, factors affecting fhotosynthesis.
Respiration - Aerobic respiration : Glycolysis; Kerb's cycle Electron transport chain and

oxidative phosphoryation Anaerobic respiration, respiratory substance and respiratory
q uotje nt.

Plant Growth and development - Phases of plant growth and plant rate, condition of growth

, Differentiation and dedifferentiation, Dedifferentiation Growth regulators - Role of auxins,
gibberdlin, cytokinen, ethylene, abscissic acid photoperiodism, role of phytochrome and
hormones in photoperiodism, Dormancy, methods of breaking seed dormancy, verbalization,
Plant movements - Tropic movements, phototropism, gravitropism and their mechanism,

Nastic movements.

Unit lV Reproduction

Reproduction in organisms - Reproduction, a characteristic feature of all organism for
continuation of species; Modes of reproduction - Asexual arhd sexual; Asexual
reproduction; Modes-Binary fission, speculation, budding gemmule, fragmentation;
vegetative propagation in plants.

Sexual reproduction in flowering plants- Flower structure; development of male and
female gametophytes; Pollination-types, agencies and examples; Out breeding devices;
Pollen-Pistil interaction; Double fertilization; Post fertilization events-Development of
endosperm and embryo, Development ofseed and formation offruit; specialmodes-

. apomixis, parthenocarpy polyembryony; Significance of seed and fruit formation.

Unit V Cell biology, genetics and evolution

Structure and function of bio molecules: Carbohydrates,lipids proteins, and nucleic acid.
Enzymes-types,properties,functions and enzymes action
Cell-physico-chern ical nature of plasma membrane. cell wall.
t.lltra structure ofcell organellcs with brief

1 lindoplasnricrcticulurn. golgibodies. lysosome. vacLroles. rnitochonclria. ribos6nrcs.
plastids. cil ia. llagella. centrioles nucleolus.

2. Cell division : ccllcyclc. rnitosis. nreiosis and their signilicance.
llereditl and variation: Mcndelian Inheritance: f)eviations l'rorn Mcndelism-lncornplctc rionrinancc.
co-dominance, Multiple alleles, Pleiotropy; Elementary idea of polygenic inheritance; chronrosonrc
theory of inheritarrce; Chromosomes and senes.
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Molecular basis of Inheritance: Search for genetic material and DNA as genetic material; Structure ol'

I)NA and RNAr DNA packaging; DNA replication; Central dogma; Transcription. genetic codc.

translation: Cene expression and regulation.

livolution: Origin of life; Biological evolution and evidences for biological evolution tronr

Paleontology. cornparative aDalonr\. embryology. and molecLrlar cvidence)l lamarcks thco} ol

crolution Daruin's coutribution. Modcrn Sy'nthetic theory ol l:volution: Mechanisrn of evolutron-

Variation (Muration and Recombination) and Natural Selection *ith exarnples. types of natural

selectiol: Gene tlow and genctic drift; llardy-Weinberg's principlc: Adaptive Radiation: Ilurlan

evolution.

UNIT VI Biology and Human Welfare

lnrprovement in food production; Plant breeding, tissue culture, single cell protein, li iofbrtificatiort.

Ap ic u ltLrre and Arrirnal husbandry.

LINIT VII Biotechnology and Its Applications

-Application oI I] iotechnology

therapr : (iencticalll nrodilied

and patents.

in health and agriculture: Hunran

organisns-Llt crops;'l'ransgenic

insulin and vaccine productirtrt.gctrc

Anirnals; Biosaf'ety issues-Biopiracr

-Principles and process of Biotechnology: Genctic engineering (Reconlbinant DNA tcchnolog)).

tJNIT VIII Ilcology and environment
-Organisms and environment: Habitat and niche; Population and ecllogical adaptatiorls: Population

intcractions-mutualism, competition. predation, parasitism; Population attributes-grorvth, birlh ratc

and death rate. ase distribution.

-Lcosystcrn: Pattems, componentsl productivity and decornpositiofr; Energy llowt Pyranrids ol

rrurnber, bionass, energy; Nutrient cycling (carbon and phosph$rous); Ecological successir)n:

Ecological Services-Carbon fixation, pollination, oxygen release. Biogpochemical cycle

-Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity; Imponancc ol'

lliodiversity: l,oss of Biodiversity: Biodiversity conservation: llotspots. entlitrrgcred orsarisrns.

c\tinction. Red l)ata []ook. biosphcrc reserlcs. National parks and sanctuaries.

-[invironnlental issues: Ail pollLrtion and its control: Water pollrrtion and its control: Aqlochemicals

and their ef'f'ects; Solid waste Inanagement; Radioactive wasle nlanagement: Creenhouse eft'ect and

global warning; Ozone depletion; Deforestation; Any three case studies as success stories addrcssing

env ironmerttal issues.

Free Hand



'. a'' ;- fiT,r"aBrusFon

hre l llrrr-r*

lklc6.*rr

blsvtl*k6
v&.!dr*t![

Free Hand

Free Hand



.l

Free Hand

Free Hand



1/

co*x - l, &r rll r. Stprd

Free Hand

Free Hand



&@

ftTqelqt 6!d-r. 0f '*s,-,.|q d!ffirtivirl qgrreo, Cb||! I!!.h;L,Tt.fiq
ru+rg- ioclon,pilithlruoa

of f$*oc- sE|ttq l|dlod of i&rdi,a ed ].lrwroo-Bdn ee6oa
Irgot rtlior or Brq d{Furic Gqrddss Uq Cerr3dnttaasddr${A{:rerrrdlddm

t' lb sld 
"Sil 

iSQdrdcr
E of oDlr q Hh4 ek3,

.i

ffi:'
!.hmc of dLparim: rroo(hn&ISAoffcgrydir

Free Hand

Free Hand

Free Hand



a{&" lwl.0lilsr dd.liosr, SftlD d e bv of
fu*saw ofr&e*4b.&68

r eqp[cgnx.$wrq.wheofltsr @omra &cq 6urr[
VE&Fd'rt ore gpnrn$rld

Anun[trsd
srr?lth 6d
euiry.u

ct&

*
lLfr:
dnr

-'s$,,

r:l

'.:

Free Hand

Free Hand

Free Hand


