Physics Syllabus

1. (a) Mechanics of Particles: Cartesian and Spherical polar co-ordinate systems;
area, volume, displacement, velocity and acceleration in these systems. Laws of
motion; conservation of energy and momentum, applications to rotating frames,
centripetal and Coriolis accelerations; Motion under a central force; Conservation
of angular momentum, Kepler’s laws; Fields and potentials; Gravitational field
and potential due to spherical bodies, Gauss and Poisson equations, gravitational
self-energy; Two-body problem; Reduced mass; Rutherford scattering; Centre of
mass and laboratory reference frames.

(b) Mechanics of Rigid Bodies: System of particles; Centre of mass, angular
momentum, e¢quations of motion; Conservation theorems for energy, momentum
and angular momentum; Elastic and inelastic collisions; Rigid body; Degrees of
freedom, Euler’s theorem, angular velocity, angular momentum, moments of
inertia, theorems of parallel and perpendicular axes, equation of motion for
rotation; Molecular rotations (as rigid bodies); Di and tri-atomic molecules;
Precessional motion; top, gyroscope.

() Mechanics of Continuous Media: Elasticity, Hooke’s law and elastic
constants of isotropic solids and their inter-relation; Streamline (Laminar) flow,
viscosity, Poiseuille’s equation, Bernoulli’s equation, Stokes’ law and
applications.

(d) Special Relativity: Michelson-Morley experiment and its implications;
Lorentz transformations-length contraction, time dilation, addition of relativistic
velocities, aberration and Doppler effect, mass-energy 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, Polarization, Lissajous figures—
superposition of many SHMSs, complex number notation and use of exponential
series. Damped motion of mechanical and electrical oscillator, heavy damping,
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critical damping. Damped single harmonic oscillator, amplitude decay, logarithmic
decrement, relaxation time, energy decay, Q value, rate of energy decay equal to
work rate of damping 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) displacement, (b) velocity,
Vibration Insulation — Power supplied to oscillator, Q-value as a measure of power
absorption

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

(b)Wave Motion: The wave equation, transverse waves on a string , the string as a
forced oscillator, characteristic impedance of a string, reflection and transmission
of transverse waves at a boundary , impedance matching, insertion of quarter wave
element, standing waves on a string of fixed length, normal modes and eigen
frequencies. Energy in a normal mode of oscillation, wave groups, group velocity,
dispersion, wave group of many components, bandwidth theorem, transverse
waves in a periodic structure (crystal). Doppler effect, sound waves in gases,
energy distribution in sound waves, intensity, specific acoustic impedance,
longitudinal waves in a solid, Young’s modulus, Poisson’s ratio, longitudinal
waves in a periodic structure, reflection and transmission 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 of two thin lenses, chromatic and spherical aberrations.

(d) Interference: Interference of light-Young’s experiment, Newton’s rings,
interference by thin films, Michelson interferometer; Multiple beam interference
and Fabry-Perot interferometer. Anti reflection coatings.

(¢) Diffraction: Fraunhofer diffraction-single slit, double slit, diffraction grating,
resolving power; Diffraction by a circular aperture and the Airy pattern; Fresnel
diffraction: half-period zones and zone plates, circular aperture.
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(f) Polarization and Modern Optics:Production and detection of linearly and
circularly polarized light; Double refraction, quarter wave plate; Optical activity;
Principles of fibre optics, attenuation; Pulse dispersion in step index and parabolic
index fibres; Material dispersion, 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 beams; Three-level scheme for laser
operation; Holography and simple applications.

(g) Laser: Spontaneous and stimulated emission, population inversion, resonator,
Helium-Neon laser, fluorescence and phosphorescence.

3. Electricity and Magnetism:

(a)Calculus of Vectors : Introduction 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
distributions, 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 energy for a point and continuous charge distribution.
Conductors in the electrostatic field, Capacitors, Current and current density, drift
velocity, expression for current density vector, equation of continuity. Ohm’s Law
and expression for electrical conductivity, limitations of Ohm’s law. Equipotential
surface method of electrical images.. Energy 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;
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Magnetic fields, magnetic forces, magnetic force on a current 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 electrostatics. Magnetic vector potential and its
expression. Surface current density and Change in magnetic field at a current sheet.
Hall Effect .Magnetic shell, uniformly magnetized sphere; Ferromagnetic
materials, hysteresis, energy loss.

(¢) Current Electricity: Kirchhoff’s laws and their applications; Biot-Savart law,
Ampere’s law, Faraday’s law, Lenz’ law; Self-and mutual-inductances; Mean and r
m s values in AC circuits; DC and AC circuits with R, L and C components;
Series and parallel resonances; Quality factor; Transformers,AC generator,DC
generator,AC moter,DC moter,

(d) Electromagnetic Waves and Blackbody Radiation: Displacement current
and Maxwell’s equations; Wave equations in vacuum, Poynting theorem; Vector
and scalar potentials; Electromagnetic field tensor, covariance of Maxwell’s
equations; Wave equations in isotropic dielectrics, reflection and refraction at the
boundary of two dielectrics; Fresnel’s relations; Total internal 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 irreversible
processes, entropy; 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, Einstein, 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
thermodynamic probability; principle of equal a priori probabilities, probability
distribution, its narrowing with increasing n, 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)-1, probability and entropy, Boltzmann’s entropy relation,
statistical interpretation of second law of thermodynamics. Maxwell-Boltzmann
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 of three types of statistics

5. Quantum Mechanics: Wave-particle dualitiy; Schroedinger equation and
expectation values; Uncertainty principle; Solutions of the one-dimensional
Schroedinger equation for a free particle (Gaussian wave-packet), particle in a box,
particle in a finite well, linear harmonic oscillator; Reflection and transmission by
a step potential and by a rectangular 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: Stern-Gerlach experiment, electron spin, fine
structure of hydrogen atom; L-S coupling, J-J coupling; Spectroscopic notation of
atomic states; Zeeman effect; Frank- Condon principle and applications;
Elementary theory of rotational, vibratonal and electronic spectra of diatomic
molecules; Raman effect and molecular structure; Laser Raman spectroscopy;
Importance of neutral hydrogen atom, molecular hydrogen and molecular
hydrogen ion in astronomy; Fluorescence and Phosphorescence; Elementary theory
and applications of NMR and EPR; Elementary ideas about Lamb shift and its
significance.
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7. Nuclear and Particle Physics: Basic nuclear properties-size, binding energy,
angular momentum, parity, magnetic moment; Semi-empirical mass formula and
applications, mass parabolas; Ground state of deuteron, magnetic moment and non-
central forces; Meson theory of nuclear forces; Salient features of nuclear forces;

Shell model of the nucleus - successes and limitations; Violation of parity in beta
decay; Gamma decay and internal conversion; 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 of hadrons; Field quanta of
electroweak and strong interactions; Elementary ideas about unification of forces;
Physics of neutrinos.

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 diffraction, scanning and transmission
electron microscopies; Band theory of solids - conductors, insulators and
semiconductors; Thermal 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 temperature superconductivity. Intrinsic and extrinsic 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.



Basic principles of chemistry:- importance of chemistry, Nature of Matter, Properties of
Mattar and thelr mmm Uncertainty In mmmms, Laws of chemical

mmmm smmmudwmm

Atomic structurs:- mmx#mammmmﬁmmm
Bohr's model of atom, Bohy's Model for hydrogen atom, towirds Quantum Mechenical
model of the Atom, Quantum mechanical model of Atom, Nature of slectromagaetic
mmm&«mmmwsmmmwmm-
Broghe’s relationship, Heisnberg uncertsintly principle, warious quantum numbers
Ma@hmﬂmwmﬂmmammmwmm
shapis of s,p and d ~odsitals, electron spin quantum number, Mesforfﬂngemuﬂs
in orbitals-aufbau principle , Paulii's excusion printiple end Hund's ryle, eleetronic
cmmmaMMmmwwmmmmm

States of Matter:-intermpiecular ; Enargy, Intermolecuiar forces vs
wmmmmmasmmmmmmm
w@hrm«mmamwm
mwmmwmm:rmwm =~ Lewis approach to chemical bond
forimation, memofmcmmmmzmmm Fonmtionuflomc
Covalent Bonding, Concept of emmmgauﬁy, Fajar's rule, dipole moment, vme
Shell Hectron Pair Repulsion{VSEPR) theory snd shapes of simple moleciles, Cusntum

e mraawwmmm metbwy its important -

. features, convept of hybiridization involving 5.,p and d orbitals, Resonance, Molecular

" Orbital Theory ACAOS, types of molecular orbitals (bonding, antibonding), sigma and pi-
- bonds, molecular orbitals electranic configurations of homaniclear diatomic molecules,

concept of bond order, bondwsgthxndbandeww Eﬁmtﬁwﬁeanfmeﬁlﬁc

bonding, Hydrogen bonding and itsapplications. E
! mmmmmwmw mmmmf #lectronic,

Rarnan, ESR, NMR

Thermodyratics:- Fmdxmm:dof 1y it sysmandmﬂuunﬁms,
emmﬁveawimmmmmumwﬁ!mmnmkwof
mmamm,mmufwmhmm&mmmhm ~heat capacity,
molar hest capadity, Hess's faw of constant heat summation -, Enthaipies of band

- dissociation, combustion formation, atomizationsublimation , phase transhtion,
" hydration, ionizstionand -solution. Second fsw of mm«, Spontanaity . of
| procasses,; AS of the universe and AG of the ¢ systém as criteria for spontaneity, AG®

. (standard Gibbs energy change) and squilibriim constant.

Equilibrium:- Mesning: of equilibrium, concept of dynaric equmm Equitiiria
- invelving physical processes: Solid - Hhquid, liquid - gas and solid - gas equilibria, Henry's
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law, penerai dsmm:s Qfequﬁ&mm involving physical provesses. Equilibria inyowing
chemical protess; Law of chemical equﬁlbﬁum, equilbeium constants (Kp and ¥c) and
their significance, significance of 5G and AG” in: chemica! . equilibria, factors affecting
equilibrim concentration, preisure, tempersture, efféct of cotalyst; Le Chatelier's
principle. lonic equilibrivm: Weak and strong efectroiytes, lonization of electrolytes,
various concepts of acids and basas {Asthenius Eronsted - Lowry and Lewis) and their
ionization, -scid « base squilibria thdmagmwmmwwlom
canstants, ionization water, pH scale, comman {oh effect, hydrolysis of salts and pH of
m:mm;ﬂmmmmmm m
solutions,

Kohirmd;si&waml iugpp%ﬂom smmm mwmmsm
ﬁs&& different WW of glec : ! ‘
mmmmmm«nmlmm energy
changs, Dry cell and lead acoumulator; Fust cells.

cnmanam ﬂateefadwmkai remm:mmrmafm
concentration, e, pressure and tatalyst; elementary and complex reactions,
order and molacuhtity of reactmns rate law, cobstant and iRs units, differential and
integral forms of zero and first order reactions, their characteristics and half-lives, effect
of temperature on rate of reactions - Arhenius theory, activation energy and its
calcuation, wﬁ:mmdﬂm&@wmmm(no derivation}.

Concepts: nfmmss; Homwsnd heteromepusma@s&,

13..  Solutions:- Types of Solutions; mmmmamm Solublility, Vamur
pressure of liquid sohunions, ideat and Non-ideal sslutions, Colfigative Properties and
D&mmsﬁm of Mgrtar Mass, Abriormal Miglar Masses

1. Chemical pariodicity: Modem periadic law and present forms of the periaric tables, s,
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dmﬁfwdm,wmkmdemmwwuﬁ
ionization -enthalpy, electron galn enthaipy, m«,mm;:msmmu
reactivity.

General principles & procass of isolution of inetsis:- memm&mm
nature, minerals, ores; Steps i:wdve&ﬁm ﬂmMmof metals » concentration,
reduction {chemical and & ethods) and refining with special reference to the
ma&mmmmmmcmmmwmm
mmmwm E

Hydrogen:- m&mﬁmmw. mmmmmmw
mawwwmwmﬁmmmm smmune
WWW@WMW&aM

ﬁiepemdrmddmthe
group; ummmammminmmwmm,mm
& uses of boran Wﬁ%&&m,ﬁ%ﬁf”ﬁcmm Boron tiffiride,
T aluminium chioride and afuens, Allotropes:of carbon, catenation; Structure & properties
5 ;ﬁ-m.andzm.mm«mwwmmhmm

o formns, stnmreméumafamm,mmwmﬁm mormuof

phosphorus. Preparation, properties, structures am uses. of- mm; Aliggropic fwms of

mmm m&mmmw@&mwﬁm«cw
elements, genersl properties of the transition. slements {d-Bloek), some, important
; reparatt wmmm;suofxzmmmm .

m?mw mcmw_ Wmmm Cages
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- mﬂuﬂm mmmm&m,mof
mhwﬁmdmmmmmm; ior polstants such as,
mmmmmmwm&mmwrwmuﬁmm
prevention. Soil pollution - Major pollutants such as: Pesticides {ihsecticides, herliiddes
andfungkfdies),theirhrmfuidﬁemandmnﬁm Wmm
environmertal pollytion.

Nuciesr Chemistry:- uudwmmﬁﬁmmmmwm
aaﬁldkﬁﬂmmm

Analytical  chemistry:- qua_mim technigies,
themmm&,
ammmmmm Wen
mmmmmmm e _ :
Physical characterization of inorganic compounds by IR, Raman m w
wwmmmmmmmm ‘

dectro ,amd

mmmmmmﬁmm m&mmﬂ )
halogens. Quantitaive analysis~ Estimation of carbon, hydrogen, n '

sulphur, phosphorus. mmofmﬂmlfamﬂaeandmdemfmm
mzmemmmkqmm |
mmmdmmrm@ﬁm ~ Shapes of senple
molecules - hybridization (s and.p); Classification of organic compoynds based on

© functional groups €= € - , “Carbion Carbon triple Hiond and those containing halogens,

oxygen, hitrogen and. sulphur, Hnmow:smes; “somerism  -structuraland

stereolaomerism. Nomenciature (Trivil and JUPAC) Covslent bond ~ Homoiti and

! mﬁmmmmmm
- methads of preparation, propertics and reactions, Alksnies — Cofformations : Sawharse
mmm&mm&mﬁmm.m—
mmmmm,mmummw aﬁﬁuﬁhwmgen
- halogans, watet hydragen halides (Marko i Daor

' Organic mmﬁomds eﬂnﬂim Halogens:- General methods of preparation,
properties and reactions: Nature of € -X bond; M@cﬁm&m of substitirion resctions;
 Uses; Emirenmmmamcrssofthi&dm&bdﬁom
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Organk compounds ~ contalning Oxygen:~ Geners) methiods-of preparation, properties,
reactions and uses. Alcohols, Phenols and Ethers Alcohols: identification of primary,
secordary and tertiary alcoholos; mechanism of dehydration. Phenols: Adidic nature,
electrophillic substitution:reactions : halogenations, nitration.and sulphonation, Reimer
group; Nudieophilic addition to >CeO group, relative- reactivities .of aldehydes and
ketones: Important fesctions such as ~ Nucleophilic sddition reactions {sddition of HCN,
NH3 and its derivatives), Grignard reagent; cxidation; reduction (Wollf Kishner and
Clemmensen); acidity of hydrogen, aldol condensation; Cannizéare reaction, Haloform

reaction; Chemical tests to distinguish betwees:. aidehydes and Ketones, Methods of

it
Ovgaalc compounds. - containing Nitrogen:- Genersl meihods bf _preparations
character amildeimﬁ:aﬁm -of primary, secondary and tertiary amines ML' EMME’“ basic

preparation’ properties, reactions and uses of carborylic acids, acidic strength and

Chemistry i mﬁqm Chemicat “in medicines - ﬁm $ tranquil
antiseptics, disinfectants, _aritimicrobials, antifertity. drugs, antiblétics, mwi:’
antihistaming - thair meaning and common examples. Cheeical in food - Preservatives,
atificial sweetening. agents: ~ common exsmples. Cleansing. agents — Soaps and
Comenan reagents (organic, inorganic and anganometadlic in organic syrthesis.

Selective organic transformations = chemoselectivity, regioselectivity, steroselectivity,
Physlcal characterization of atganic.compounds by R, UV, MS and NMA,

Principies related to Practical Chemistry, :


Free Hand

Free Hand

Free Hand


-6 —
Zoology

Unit | Diversity in Living World

s Biology - it’s meaning of relevance to mankind.

* Taxonomy — Concept of species and taxonomical hierarchy.

* Kingdom Animalia - Salient features ( In 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, morphalogy and economic
importance} classification of chordates up to class level.

Unit I Structural organization in Animals

- Tissue in animals
- Morphelogy, anatomy and function of different systems (d'lgestive, circulatory
respiratory nervous and reproductive) of earthworm, frog and an insect ( Cockroach)

Unit il Animal Physiology
Human Physiology

Digestion and absorption - Alimentary canal and digestive glands, role of digestive
enzymes and gastrointestinal hormones , digestion, absorptin and assimilation of
proteins carbohydrates and fats, egestion, nutrition and digestive disorders.

Breathing and respiration — Respiratory organs in human beings, Mechanism of Breathing
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, ECG,
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 system.

* lLocomotion and Movement - Types of movement, skeletal muscle- contractile proteins
and muscle contraction, skeletal system and its function, joints. Disorders of muscular and
skeletal system.

* Neural control and coordination — Neuron and nerves; Nervous system in humans- central
nervous system, peripheral nervous system and visceral nervous system; Generation and
conduction of nerve impulse; Reflex action : Sense organs; Elementary structure and
function of eye and ear. '

*  Chemical coordination and regulation ~ endocrine glands and hormanes; Human
endocrine system- Hypothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Adrenal,
Pancreas, Gonads; Mechanism of hormone action ( Elementary idea); Role of harmones as
messengers and regulators , Hypo-and hyperactivity and related disorders { Common
disorders e’g Dwarfism)
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Unit IV Reproduction

Human Reproduction- Male and female reproductive systems; Microscopic anatomy of
testis and ovary; Gametogenesis-spermatogenesis and cogenesis; 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 preyention of sexually transmitted
diseases [STD); Birth control-Ned and Methods, Contraception and Medical Termination 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 molecules : Carbohydrates, lipids proteinT',‘and nucleic acid.
Enzymes-types,properties.functions and enzymes action

Cell-physico-chemical nature of plasma membrane. cell wall.

Ultra structure of cell organelles with brief |

1. Endoplasmicreticulum, golgibodies, lysosome. vacuoles, mitochondria, ribosomes.
plastids, cilia, flagella, centrioles nucleolus.
2. Cell division : cell cycle, mitosis , meiosis and their significance.
Heredity and variation: Mendelian Inheritance; Deviations from Mendelism-Incomplete dominance.

Co-dominance, Multiple alleles and Inheritance of blood groups, Pleiotropy; Elementary idea of
polygenic inheritance; Chromosome theory of inheritance; Chromosomes and genes: Sex
determinatton-in humans, birds. honey bee: Linkage and crossing iover: Sex linked inheritance-
Haemophilia, Colour blindness; Mendelian disorders in humans-Thalagsemia; Chromosomal disorders
in humans; Down’s syndrome, Turner’s and Klinefelter’s syndromes. T

Molecular basis of Inheritance: Search for genetic material and DNA as genetic material: Structure of
DNA and RNA: DNA packaging: DNA replication: Central dogm#: Transeription. genetic code.
translation: Gene expression and regulation-Lac Operon: Genome and human genome project: [INA
finger printing.

Evolution: Origin of life; Biological evolution and evidences for biological evolution from
Paleontology. comparative anatomy, embryology and molecular evidence): lamarcks theory of
evolution Darwin’s contribution, Modern Synthetic theory of Evolution; Mechanism of evolution-
Variation (Mutation and Recombination) and Natural Selection with examples, types of natural
selection; Gene flow and genetic drift. Hardy-Weinberg's principle; daptive Radiation: Iluman
evolution,

UNIT Vi Biology and Human Welfare
Health and Disease; Pathogens; parasites causing human diseases (Malaria, Filariasis, Ascariasis.
Typhoid, Pneumonia. common cold. amoebiasis, ring worm):. Basic concepts of immunology-
vaccines: Cancer. HIV and AIDS: Adolescence, drug and alcohol abuse.

|
Improvement in food production:Plant breeding. tissue culture, single cell protein, Biolortification:
Apiculture and Animal husbandry.

Microbes in human welfare: In household food processing. industrial production. sewage treatment.
energy generation and as biocontrol agents and biofertilizers.
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UNIT Vil Biotechnology and Its Applications
-Principles and process of Biotechnology: Genetic engineering (Recombinant DNA technology).

-Application of Biotechnology in health and agriculture: Human insulin and vaccine production.gene
therapy: Genetically modified organisms-Bt crops: Transgenic Animals: Biosafety issues-Biopiracy
and patents.

UNIT VIl Ecology and environment

-Organisms and environment: Habitat'and niche: Population and ecological adaptations; Population
interactions-mutualism, competition, predation, parasitism; Population attributes-growth, birth ratc
and death rate, age distribution.

-Feosystem: Patterns, components: productivity and decomposition: Energy flow: Pyramids of
number.biomass. energy, Nutrient cycling (carbon and phosphorous). Ecological succession:
Ecological Services-Carbon fixation, poliination, oxygen release.Biogeochemical cycle

-Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity; Importance of
Biodiversity; Loss of Biodiversity; Biodiversity conservation; Hotspots. endangered organisms.
extinction.Red Data Book. biosphere reserves. National parks and sanc}uarics.

-Environmental issues: Air poliution and its control: Water pollution gnd its control; Agrochemicals
and their effects: Solid waste management; Radioactive waste management; Greenhouse cffect and
global warning; Ozone depletion; Deforestation; Any three case studies as success stories addressing
environmental issues.


Free Hand

Free Hand


Unit |

Unit |

_— le —
Botany
Diversity in Living World

* Biology ~ it’s meaning of relevance to mankind.

* Taxonomy — Concept of species and taxonomical hierarchy. T

* 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} Briefiintroduction to nomenclature
and binomial system of nomenclature.

¢ Salient features and classification of kingdom Monera — ( Including Archaebacteria and
cyno bacteria) General structure, occurrence, reproduction and economic importance.

* Kingdom protista - General structure, occurrence, reproduqiion and economic
importance. :

s Kingdom Fungi ~ General structure, occurrence, reproducti in and economic impertance,
disgases of economically important crop plant, rusts, smutsj
damping off.

/[downy and powdery mildew

* Kingdom Plantae — Salient features and classification of plants into major groups
Algae - General account, structure, life cycle and economic importance of liverworts and
mosses.

* Pteridophytes — General account, structure, classification, life cycle and economic
importance.

* Gymnosperms — General account, structure, classification, life cycle and economic
importance.

* Angiosperms — Classification up to class, General account, structure, life cycle and
economic importance.

Viruses — General structure, types and reproduction of viruses.
Lichens — General account, structure and life history. l

I Structural organization in plants

* Tissue, Tissue system in plants
* Morphology, faction and modification of root, stem and leaf.
¢ Anatomy of roots, stem and leaf, primary and secondary growth in dicot stem.

* Inflorescence, Types of Inflorescence, flower (including postion and arrangement of
different whorls ) placentation , fruit. types of fruit, seed.

* Diagnostics featurcs, economic importance and distribution pattern of Angiospermic
tamilies
A) Family Brassicaceae
B} Family Fabaceae
C} Family SOinaceae
D} Family Liliaceae
E}) Family Poaceae
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Unit 1ll Plant Physiology

* Transport in Plants- Movement of water { including diffusion, osmosis, plasmolysis and
water relation of cell and nutrients, long distant of water — absorption, apoplast, symplast,
transpiration pull, root pressure and guttation, transpiration ofening and closing of stomata,
uptake and translocation of mineral nutrients — Transport of food, phloem transport, mass
flow hypothesis.

s 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, photochemical and biosynthetic phases of
Photosynthesis , photophosphorylation : cycle and non cyclic of photophosphorylation |
chemiosmotic hypothesis, photorespiration, factors affecting Pihotosynthesis.

¢ Respiration — Aerobic respiration : Glycolysis; Kerb's cycle Electron transport chain and
oxidative phosphoryation Anaerobic respiration, respiratory substance and respiratory
quotient.

¢ 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 IV 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 gémmuie, 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 of seed and formation of fruit; special modes-
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-chemical nature of plasma membrane, cell wall.
Ultra structure of cell organelles with brief

1. Endoplasmicreticulum. golgibodies. lysosome, vacuoles. mitochondria. ribosomes.

plastids, cilia. Nagella, centrioles nucleolus.

2. Cell division : cell cyele. mitosis . meiosis and their significance.
Heredity and variation: Mendelian Inheritance: Deviations rom Mendelism-lncomplete dominance.
Co-dominance, Multiple alleles, Pleiotropy; Elementary idea of polygenic inheritance; Chromosome
theory of inheritance; Chromosomes and genes.
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Molecular basis of Inheritance: Search for genetic material and DNA as genetic material; Structure of
DNA and RNA: DNA packaging. DNA replication; Central dogma: Transcription, genetic code.
translation; Gene expression and regulation.

Evolution: QOrigin of life; Biological evolution and evidences for biological evolution trom
Paleontology. comparative anatomy. cmbryology and molecular evidence): lamarcks theory of
evolution Darwin’s contribution. Modern Synthetic theory of Evolution: Mechanism of evolution-
Variation {Mutation and Recombination) and Natural Selection with examples, types of natural
selection: Gene flow and genetic drift; Hardy-Weinberg's principle: Adaptive Radiation; Human
evolution. |

UNIT VI Biology and Human Welfare

Improvement in food production; Plant breeding, tissue culture, single cell protein, Biofortitication:
Apiculture and Animal husbandry.

UNIT VH Biotechnology and Its Applications
-Principles and process of Biotechnology: Genetic engineering (Rccorﬂbmam DNA technology).

-Application of Biotechnology in health and agricuiture: Human insulin and vaccine production.genc
therapy: Genetically modified organisms-Bt crops; Transgenic Animals; Biosafety issues-Biopiracy
and patents.

UNIT VIII Ecology and environment |

-Organisms and environment: Habitat and niche; Population and ecdlogical adaptations: Population
interactions-mutualism, competition, predation, parasitism; Population attributes-growth, birth rate
and death rate, age distribution.

-Ticosystem: Patterns, components; productivity and decompositiop; Energy [llow; Pyramids of
number, biomass, energy; Nutrient cycling (carbon and phosphorous), Ecological succession:
Ecological Services-Carbon fixation, pollination, oxygen release. Biogeochemical cycle

-Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity: Importance of
Biodiversity: Loss of Biodiversity: Biodiversity conservation: Hotspots. endangered organisms.
extinction, Red Data Book. biosphere reserves, National parks and sanctuaries.

-Environmental issues: Air pollution and its control: Water pollution and its control: Agrochemicals
and their eftects; Solid waste management, Radioactive waste management. Greenhouse eftect and

global warning; Ozone depletion; Deforestation; Any three case studies as success stories addressing
environmental issues.
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