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(A) Botony

. Multicellularity in plants (Structure and Functions)

% Plant tissues and its functions : Structure, types and functions of meri stematic,
simple and permanent tissues.

* Modifications and anatomy of root, stem and leaf monocot and dicot plants.
% Secondary growth in plants.

Study of Important Plant Growth :

Distinguished features of algae, fungi, bryophyta, pteridophyta, gymnosperms and
angiosperms (with exp) '

Study of the families of angiospermic plants based on Banthem and Hookers system of
classification- Leguminoceae, Cruciferaec Solanaceae, Compositae, Liliaceae and
Poaceae.

Plants Physiology

(a) Plant Water-Relations : Absorption and conduction of water, Root pressure.
Transpiration : Definition, types and mechanism, factors affecting rate of
transpiration, Importance of transpiration, gullation, ascent of sap.

(b) Mineral Nutrition in plants.

(c) Photosynthesis : Definition, mechanism — Calvin Cycle, Hatch and slack cycle,
Crassulation acid metabolism photorespiration, factor affecting rate of
photosynthesis, Blackmans Law of limiting factors.

(d) Respiration : Defination, Mechanism — Glycolysis, Krebs Cycle, Factors affecting
rate of respiration, R.Q.

. Plant Growth and Hormone — Auxin, Gibberelin, Cytokinin — general account and
practical application.

. Genetics :

(a) Mendal and his experiment, law of heredity, technical terminology used in genetics,
Incomplete dominance and lethality.

(b) Mitosis and Meiosis.

(c) DNA — structure, types, replication and functions.

(d) Gene Regulation — mechanism and regulation (Operon Model)

(e) Genetic Code and Protein synthesis. Transcription and Translation
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Zoo_logy

. Circulatory System:- Structure of human Heart and its working, Blood Pressure, Cycle

of Heart, ECG, Blood clotting, lymphatic system, Disorders — High blood pressure,
Angina, Coronary artery disease, Blood groups, Blood donation, mechanism and
precautions.

. Nervous System and receptor organs:- Neurons and Nerves, Central, Peripheral and

Autonomous nervous system, Reflex action, Sensory organs — eye and ear structure and
function, Nerve Conduction.

. Endocrine glands:- Hypothalamus, Pitutory, Thyroid, Pancreas, gonads, Adrenal glands
structure and hormone secreted, Hypo and Hyper secretion disorders, (Diabetes, Hypo
and Hyper Thyrodism)

. Biochemistry:- Carbohydrate, Protein and lipid structure and metabolism (glycolysis,
Krebs cycle, glycogensis, glycogenolysis, cori cycly, beta oxidation of fat,
Deamination, transamination, ornithin cycle.

. Genetics and Disorders:- Hemophilia, Color Blindness, heredity. Thalasamia, Sickle

Cell anemia, chromosomal disorders — Down syndrome, Turner syndrome, Kline felter

syndrome, multiple allelism, Incomplete dominance, codominance, Heredity of Blood
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Chemistry

1. Chemistry of transition series elements: Transition elements — Position in periodic
table, electronic configuration, General characteristics, viz, atomic and ionic radii, variable
oxidation states, ability to form complexes, formation of colored ions, magnetic moment
ks (spin only) and pesrand catalytic behavior, General comparative treatment of 44 and 5d
elements with their 34 analogues with respect to ionic radii, oxidation states and magnetic
properties.

Chemistry of lanthanides and actinides: Electronic structure, oxidation states and ionic
radii and lanthanide and actinide contraction, complex formation. Chemistry of separation
of Np, Pu, and Am from Uranium. Later actinides and later lanthanides.

2. Concepts of acids and bases: Arrhenius theories, Bronsted-Lowry concepts, conjugate
acids and bases, relative strength of acids and bases, Lewis concepts of acids and bases,

Hard and soft acids and base (HSAB) : Classification of acids and bases as hard and
soft. Pearson’s HSAB concept, acid-base strength, hardness and softness. Symbiosis,
Applications of HSAB principle, Non-aqueous solvents; Physical properties of a solvents,
types of solvents and their general characteristics, reaction in non-aqueous solvents with
reference to liquid ammonia, liquid sulpher dioxide, sulphuric acid, liquid HF, ionic
liquids.

3. Chemistry of water analysis: Water quality parameters and its determination — Acidity
and alkalinity of water, total dissolved solid (TDS), Hardness of water, Chloride,
Phosphate, Fluoride, Dissolved Oxygen, Chemical oxygen demand, Biological oxygen
demand.

Coal analysis: Classification of coal, Proximate and Ultimate analysis of coal,
Carbonization, coal, Coal gas-composition and uses.

4. Organic compounds of nitrogen: Preparation of nitroalkanes and nitroarenes. Chemical
reactions of nitroalkanes. Mechanism of nucleophilic substitution in nitroarenes and their
reduction in acidic, Neutral and alkaline medium. Reactivity, structure and nomenclature
of amines, physical properties. Separation of mixture of primary, secondary and tertiary
amines. Structural features affecting basicity of amines. Preparation of alkyl and aryl
amines (reduction of nitro compounds and nitriles), reductive amination of aldehydic and
ketonic compounds. Gabriel-Phthalimide reaction. Hofmann-Bromamide reaction.
Reactions of amines, electrophilic aromatic substitution of aryl amines, Reaction of amines
with nitrous acid, Synthetic transformations of aryl diazonium salts. Azo coupling.

5. Phase equilibrium: Phase rule, phase, component and degree of freedom, derivation of
Gibbs phase rule, Clausius-Clayperon equation and its applications to solid- liquid, liquid-
vapor and solid-vapor, limitations of phase rule, applications of phase rule to one
components system: water system and sulphur system. Apphcatlon of phase rule to two
component system: Pb-Ag system, desilverization of lead, eutectic point. Zn-Mg system,
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ferric chloride-water system, sodium chloride-water system, congruent and incongruent
melting point and freezing mixture.

6. Electrochemistry: Ostwald dilution law and its limitations, Elementary ideas of Debye-
Huckel-Onsager’s theory for strong electrolytes, relaxation and electrophoretic effects-
Migration of ions. Transport number, Determination by Hittorf method and moving
boundary method. Electrochemical cell-reversible and irreversible cells, conventional V1
representation of electrochemical cells, Types of electrodes-metal-metal ion, metal-salt
ion, gas, amalgam, redox eclectrodes. Electrode potential, Standard Redox potential,
electrochemical series and its application, derivation of Nernst equation and expression of
Nernst equation for different electrodes. Calculation of AG, and equilibrium constant,
Conductometric, pH metric and potentiometric titration.

7. Liquid State Chemistry: Intermolecular forces, magnitude of intermolecular force,
structure of liquids. Properties of liquids, viscosity and surface tension.

Colloids and Surface Chemistry : Classification, Optical, Kinetic and Electrical Properties
of colloids. Coagulation, Hardy Schulze law, flocculation value. Protection, Gold number.
Emulsion, micelles and types. Gel Syneresis and thixotrophy. Application of colloids.
Physical adsorption, chemisorptions. Adsorption isotherms (Langmuir and Freundlich).
Nature of adsorbed state. Qualitative discussion of BET equation.

8. Chemical Kinetics: Rate of reaction. Factors influencing rate of reaction, rate law, rate
constant, Order and molecularity of reactions, rate determining step. Zero, First and
Second order reactions. Rate and Rate Law, methods of determining order of reaction,
Chain reactions.

Temperature dependence of reaction rate. Arrhenius theory. Physical significance of
Activation energy, collision theory, demerits of collision theory, non-mathematical
concept of transition state theory. .

Catalysis: Homogeneous and Heterogeneous Catalysis, types of catalyst, characteristic of
catalyst. Enzyme catatysed reactions. Micellar catalysed reactions. Industrial applications

of Catalysis. : 2
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Physics
1. Properties of Matter

Velocity, Acceleration, Gravity “g”, Motion of compound pendulum, Elastic
collision, Linear and angular momentum, Conservation of angular momentum,
Oscillation, Simple Harmonic Oscillation, Damping Oscillation, forced Oscillation, force
constant of spring, Series and parallel, Spring Motion and determination of force constant.

Moment of Inertia, Moment of Inertia of a body by a torsional Pendulum,
Theorem of parallel and perpendicular axes.

Elasticity, Types of Elasticity; Young’s modulus, Bulk modulus, Modulus of
rigidity, Cantilever, Bending of Beam, Poisson’s Ratio.

Surface Tension, Capillarity, Jaeger’s method, Angle of contact.

Viscosity, Coefficient of viscosity, Stokes’ Law, Poiseuille’s formula for rate of
flow of liquid.

2. Heat, Thermodynamics and Statistical Phvysics

Linear expansion, Coefficient of linear expansion of a rod, Critical temperature
and critical pressure of a gas.

Thermal conductivity of metal rod, Thermal conductivity of Metal rod by pearls
approaches. Lee’s disc method to determine thermal conductivity.

Specific Heat, Specific heat of a liquid by method of cooling, Adiabatic
expansion of a gas, Specific heat of a gas, Mechanical Equivalent of Heat (J).

Laws of probability distribution, Most probable, Average and RMS values.

3. Waves and Acoustics

Waves in vibrating string, Principle of Sonometer, Tuning fork, Velocity of
transverse wave in stretched string, Helmholtz resonator, Ultrasonic waves, Applications
of Ultrasonic waves.

4. Geometric Optics and Refraction

Radius of curvature of convex mirror, Focal length of convex lens (thin or
thick), Co-axial lens system (eye-piece), Refractive index of a liquid, Refractive index of
a glass prism, Dispersion power of glass prism, Resolving power of prism, spectrometer,
Traveling microscope, Telescope, Resolving power of telescope.

5. Interference / Diffraction / Polarization

Interference of Light, Constructive and destructive interference, Principle of
superposition of light, thin film, Wedge film, Newton’s Ring.
Diffraction of Light, Plane transmission grating. Monochromatic light source,
resolving power of grating, Diffraction at straight edge.

Polarization of Light, Polarization angle, Specific rotation of sugar solution,
Plane polarized light, elliptically polarized light. B



6. Electricity and Magnetism

Resistance of conductor, temperature dependence of resistance, Moving coil
galvanometer, Ammeter, Voltmeter, Multimeter, Potentiometer, Plane plate capacitor,
Series and parallel combination of capacitors.

Network Theorems:- Superposition Theorem, Thevenin’s Theorem, Norton’s Theorem.

Steady and vairing current, DC current, Horizontal Component H of Earth, bar
magnet, Magnetic moment of magnet, Magnetic flux, Intensity of magnetic field.

7. Electronics

Semiconductors: Types of Semiconductors - P and N type, Bipolar Junction
Transistor (BJT), Field Effect Transistor (FET), h-parameter of transistor, Metal Oxide
Semiconductor, Field Effect Transistor (MOSFET), Unijunction transistor (UJT).
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