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Unit I: Mechanics and Properties of Matter (20 Questions)

Gravitation- Kepler's law- Gravitational constant and their determination variation of 'g' - Centre
of gravity - Centre of gravity of a solid hemisphere - Hollow hemisphere - Solid cone - Friction —
Lubricants - Laws of friction - Cone of friction - angle of friction - Torsional oscillations - Bending
of beams - Uniform and Non uniform bending - Elastic constants and their determinations -
Viscosity of liquids - Stoke’s and Searle’s method- Surface Tension - Capillary rise - Quincke's
Method - Laws of osmotic pressure and experimental determination of osmotic pressure- Fick’s
laws of diffusion - Determination of diffusivity — Applications

Unit Il: Sound (10 Questions)

Simple harmonic motion - Composition of two SHMs along a straight line and at right angles -
Lissajou’s figures - Laws of transverse vibrations - verification by sonometer and Melde's string -
Forced vibrations and resonance - Beats - Doppler effect - Velocity of sound in solids and gases
— Theory and experiment - Ultrasonics - production, properties and applications - Acoustics of
buildings

Unit lll: Optics and Spectrometry (25 Questions)

Interference - Colours of thin films - Newton's rings - Theory and experiment - diffraction —
Fresnel's and Fraunhofer types - Zone plate -Diffraction grating — Prism- Grating spectra -
dispersive and resolving power of a grating - Double refraction - Huygen's explanation — Nicol's
prism - Quarter and half wave plates - Production and detection of plane, circular and elliptically
polarized light - optical activity - Determination of specific rotatory power — Polarimeter

UV and IR Spectroscopy - Principle and application - Raman effect - Applications of Raman
effect - Optical fiber - Fiber optic sensors - Fiber optic communication systems and their
advantages - Lasers - Population inversion - Ruby and Helium Neon Lasers and applications

Unit IV: Electrical Circuits and Electronics (25 Questions)

Measurements of circuit parameters (R, L and C) — AC circuits — LCR Circuits - Energy band
theory of solid - Insulators - Conductors and Semiconductors - Intrinsic and extrinsic
semiconductors - Electrons and holes as charge carriers - P-type and N-type semiconductors -
Characteristics of a diode - Diode applications - Characteristic of transistors - Rectifier, Amplifier
and oscillator circuits - AM and FM transmission with block diagrams - Photo conductive cell -
Photo diode - Solar cell - LED and LCD - construction and working - T.V Camera - Vertical and
Horizontal scanning - T.V Transmission and reception with block diagrams - T.V Antenna (Yogi
type) - Colour TV - Three colour theory.

Logic circuits - AND, OR, NOT, NAND, NOR and EX-OR gates - Truth tables - Flip flop circuits
(RS and JK flip flops)

Unit V: Nuclear and Solid State Physics (20 Questions)

Properties of nucleus - size, charge, mass and spin - Binding energy - Packing fractions -
Nuclear forces - Nuclear models - Shell model and liquid drop model - Discovery, Production and
detection of neutron - Accelerators - Betatron - Proton Synchrotron - Particle Detectors -



lonization chamber - GM counter - Classification of crystals - Unit cell and crystal types - Bonding
- ionic, covalent, metallic and Vander wall's- X-rays - Bragg's law and absorption of X rays -
Mosley's law - Compton effect.

Unit VI: Physical Chemistry (20 Questions)

(@) Chemical Thermodynamics: (7 Questions)

Terminology — Systems and surroundings - First Law of thermodynamics - Cp and Cy relation -
Hess's law of constant heat summation - Kirchoff's equation - extensive and intensive properties
- second law of thermodynamics - entropy and entropy as a measure of probability - Free energy
and Chemical equilibria - variation of free energy with temperature and pressure - Gibb's and
Helmholtz equation — Heterogeneous equilibria and Le Chatlier principle.

(b) Chemical Kinetics: (6 Questions)

Rate laws - rate constant - order and molecularity of reactions - 1, Il, lll, and zero order reactions
— concept of Arrhenius theory - Collision theory and Transition state theory - catalysis.

(c) Electrochemistry: (7 Questions)

Conductance in electrolytic solution, specific and molar conductance - Ostwald's dilution law -
Kohlraush's law - Debye Huckel theory - Types of reversible electrodes - Nernst equation -
reference electrode and standard hydrogen electrode - computation of cell e.m.f. - calculations
of thermodynamic quantities of cell reactions (AG, AH, AS and K) - Determination of pH and pKa
of acids by potentiometric methods.

Unit VII: Analytical Chemistry (20 Questions)
(a) Analytical Chemistry: (10 Questions)

Principles of volumetric analysis - different types of titrations - Gravimetric analysis — Basic
principles - Separation and purification techniques.

(b)Instrumental methods of analysis: (10 Questions)

Principle, instrumentation and applications of UV- Visible, IR, Raman, NMR, Mass, GC-MS and
Atomic Absorption spectroscopy.

Unit VIII: Inorganic Chemistry (20 Questions)
(a) Periodic classification: (6 Questions)

Classification based on electronic configuration — periodic properties - atomic and ionic
radii, ionisation potential, electron affinity and electronegativity - various scales - Trends
along periods and groups.

(b) Co-ordination Chemistry: (7 Questions)

Nomenclature — theories of co-ordination compounds - Werner, valence bond, molecular
orbital theory - crystal field theories - Effective atomic number — isomerism.

(c) Nuclear Chemistry: (7 Questions)

Radio activity - detection and measurement — Half-life period - nuclear stability, - n/p ratio -
isotopes, isobars and isotones - nuclear reactions — spallation - nuclear fission and fusion -



stellar energy Uses of nuclear energy - nuclear power projects in India - Applications of
radioactive isotopes in industries, medicine and agriculture.

Unit IX: Organic Chemistry - 1 (20 Questions)
(@) Nature of Bonding: (8 Questions)

Nomenclature of organic compounds (alcohol, aldehyde, acids, amine and nitro compounds) -
Hybridisation (sp, sp? and sp®) and Geometry of molecules - cleavage of bonds - homolytic and
heterolytic fission of carbon—carbon bonds - Reaction intermediates - free radicals, carbocations
and carbanions - their stability.

(b) Types of reactions: (6 Questions)

Nucleophilic, electrophilic, free radicals, addition, elimination, substitution, oxidation and
reduction reactions.

(c) Electron displacement effects: (6 Questions)

Inductive, inductometric, electromeric, mesomeric, resonance, hyper conjugation and steric
effects.

Unit X: Organic Chemistry — Il (20 Questions)
(a) Stereochemistry: (12 Questions)

Optical isomerism and Geometrical isomerism - chirality - optical isomerism of lactic and tartaric
acid - Racemisation — Resolution-asymmetric synthesis - Walden inversion - cis and trans
isomerism of maleic and fumaric acids - R-S - Notations - conformational analysis of
cyclohexane.

(b) Carbohydrates: (8 Questions)

Classification, sources, preparation and reactions - Glucose, Fructose, Sucrose and lactose -
structure of glucose and fructose.
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