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CHEMISTRY
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Physicalchemistry
General topics: Concept of atoms and molecules; Dalton’s atomic theory; Mole
concept;Chemicalformulae;Balancedchemicalequations;Calculations(basedon
mole concept) involving common oxidationͲreduction, neutralisation, and
displacement reactions; Concentration in terms of mole fraction, molarity,
molalityandnormality.
Gaseous and liquid states: Absolute scale of temperature, ideal gas equation;
Deviationfromideality,vanderWaalsequation;Kinetictheoryofgases,average,
root mean square and most probable velocities and their relation with
temperature;Lawofpartialpressures;Vapourpressure;Diffusionofgases.
Atomicstructureandchemicalbonding:Bohrmodel,spectrumofhydrogenatom,
quantum numbers; WaveͲparticle duality, de Broglie hypothesis; Uncertainty
principle;Qualitativequantummechanicalpictureofhydrogenatom,shapesofs,
panddorbitals;Electronicconfigurationsofelements(uptoatomicnumber36);
Aufbau principle; Pauli’s exclusion principle and Hund’s rule; Orbital overlap and
covalent bond; Hybridisation involving s, p and d orbitals only; Orbital energy
diagrams for homonuclear diatomic species;  Hydrogen bond; Polarity in
molecules,dipolemoment(qualitativeaspectsonly);VSEPRmodelandshapesof
molecules(linear,angular,triangular,squareplanar,pyramidal,squarepyramidal,
trigonalbipyramidal,tetrahedralandoctahedral).
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Energetics:Firstlawofthermodynamics;Internalenergy,workandheat,pressureͲ
volume work; Enthalpy, Hess’s law; Heat of reaction, fusion and vapourization;
Secondlawofthermodynamics;Entropy;Freeenergy;Criterionofspontaneity.
Chemical equilibrium: Law of mass action; Equilibrium constant, Le Chatelier’s
principle (effect of concentration, temperature and pressure); Significance of ȴG
and ȴG0 in chemical equilibrium; Solubility product, common ion effect, pH and
buffer solutions;  Acids and bases (Bronsted and Lewis concepts); Hydrolysis of
salts.
Electrochemistry: Electrochemical cells and cell reactions; Standard electrode
potentials;NernstequationanditsrelationtoȴG;Electrochemicalseries,emfof
galvanic cells; Faraday’s laws of electrolysis; Electrolytic conductance, specific,
equivalentandmolarconductivity,Kohlrausch’slaw;Concentrationcells.
Chemicalkinetics:Ratesofchemicalreactions;Orderofreactions;Rateconstant;
First order reactions; Temperature dependence of rate constant (Arrhenius
equation).
Solid state: Classification of solids, crystalline state, seven crystal systems (cell
parametersa,b,c,ɲ,ɴ,Ȗ),closepackedstructureofsolids(cubic),packinginfcc,
bcc and hcp lattices; Nearest neighbours, ionic radii, simple ionic compounds,
pointdefects.
Solutions:Raoult’slaw;Molecularweightdeterminationfromloweringofvapour
pressure,elevationofboilingpointanddepressionoffreezingpoint.
Surface chemistry:  Elementary concepts of adsorption (excluding adsorption
isotherms); Colloids: types, methods of preparation and general properties;
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Elementary ideas of emulsions, surfactants and micelles (only definitions and
examples).
Nuclear chemistry:  Radioactivity: isotopes and isobars; Properties of ɲ, ɴ and Ȗ
rays;Kineticsofradioactivedecay(decayseriesexcluded),carbondating;Stability
of nuclei with respect to protonͲneutron ratio; Brief discussion on fission and
fusionreactions.

Inorganicchemistry

Isolation/preparation and properties of the following nonͲmetals: Boron, silicon,
nitrogen, phosphorus, oxygen, sulphur and halogens; Properties of allotropes of
carbon(onlydiamondandgraphite),phosphorusandsulphur.
Preparation and properties of the following compounds: Oxides, peroxides,
hydroxides, carbonates, bicarbonates, chlorides and sulphates of sodium,
potassium, magnesium and calcium; Boron: diborane, boric acid and borax;
Aluminium: alumina, aluminium chloride and alums; Carbon: oxides and oxyacid
(carbonic acid); Silicon: silicones, silicates and silicon carbide;  Nitrogen: oxides,
oxyacids and ammonia; Phosphorus: oxides, oxyacids (phosphorus acid,
phosphoricacid)andphosphine;Oxygen:ozoneandhydrogenperoxide;Sulphur:
hydrogen sulphide, oxides, sulphurous acid, sulphuric acid and sodium
thiosulphate; Halogens: hydrohalic acids, oxides and oxyacids of chlorine,
bleachingpowder;Xenonfluorides.
Transitionelements(3dseries):Definition,generalcharacteristics,oxidationstates
and their stabilities, colour (excluding the details of electronic transitions) and
calculation of spinͲonly magnetic moment; Coordination compounds:




41









̹ ȋ ȌʹͲͳȂ  


nomenclature of mononuclear coordination compounds, cisͲtrans and ionisation
isomerisms, hybridization and geometries of mononuclear coordination
compounds(linear,tetrahedral,squareplanarandoctahedral).
Preparation and properties of the following compounds: Oxides and chlorides of
tin and lead; Oxides, chlorides and sulphates of Fe2+, Cu2+ and Zn2+; Potassium
permanganate, potassium dichromate, silver oxide, silver nitrate, silver
thiosulphate.
Ores and minerals: Commonly occurring ores and minerals of iron, copper, tin,
lead,magnesium,aluminium,zincandsilver.
Extractive metallurgy: Chemical principles and reactions only (industrial details
excluded);Carbonreductionmethod(ironandtin);Selfreductionmethod(copper
and lead); Electrolytic reduction method (magnesium and aluminium); Cyanide
process(silverandgold).
Principlesofqualitativeanalysis:GroupsItoV(onlyAg+,Hg2+,Cu2+,Pb2+,Bi3+,Fe3+,
Cr3+,  Al3+, Ca2+, Ba2+, Zn2+, Mn2+ and Mg2+); Nitrate, halides (excluding fluoride),
sulphateandsulphide.
Organicchemistry
Concepts: Hybridisation of carbon; ı and ʌͲbonds; Shapes of simple organic
molecules; Structural and geometrical isomerism;  Optical isomerism of
compoundscontaininguptotwoasymmetriccentres,(R,SandE,Znomenclature
excluded);IUPACnomenclatureofsimpleorganiccompounds(onlyhydrocarbons,
monoͲfunctional and biͲfunctional compounds); Conformations of ethane and
butane (Newman projections); Resonance and hyperconjugation; KetoͲ
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enoltautomerism; Determination of empirical and molecular formulae of simple
compounds (only combustion method); Hydrogen bonds: definition and their
effects on physical properties of alcohols and carboxylic acids; Inductive and
resonanceeffectsonacidityandbasicityoforganicacidsandbases;Polarityand
inductive effects in alkyl halides; Reactive intermediates produced during
homolytic and heterolytic bond cleavage;  Formation, structure and stability of
carbocations,carbanionsandfreeradicals. 
Preparation, properties and reactions of alkanes: Homologous series, physical
propertiesofalkanes(meltingpoints,boilingpointsanddensity);Combustionand
halogenation of alkanes; Preparation of alkanes by Wurtz reaction and
decarboxylationreactions.
Preparation,propertiesandreactionsofalkenesandalkynes:Physicalproperties
of alkenes and alkynes (boiling points, density and dipole moments); Acidity of
alkynes; Acid catalysed hydration of alkenes and alkynes (excluding the
stereochemistry of addition and elimination); Reactions of alkenes with KMnO4
andozone;Reductionofalkenesandalkynes;Preparationofalkenesandalkynes
by elimination reactions; Electrophilic addition reactions of alkenes with X2, HX,
HOXandH2O(X=halogen);Additionreactionsofalkynes;Metalacetylides.
Reactions of benzene: Structure and aromaticity; Electrophilic substitution
reactions: halogenation, nitration, sulphonation, FriedelͲCrafts alkylation and
acylation;EffectofoͲ,mͲandpͲdirectinggroupsinmonosubstitutedbenzenes.
Phenols: Acidity, electrophilic substitution reactions (halogenation, nitration and
sulphonation);ReimerͲTiemanreaction,Kolbereaction.
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Characteristicreactionsofthefollowing(includingthosementionedabove):Alkyl
halides: rearrangement reactions of alkyl carbocation, Grignard reactions,
nucleophilic substitution reactions;  Alcohols: esterification, dehydration and
oxidation, reaction with sodium, phosphorus halides, ZnCl2/concentrated HCl,
conversion of alcohols into aldehydes and ketones; Ethers: Preparation by
Williamson’sSynthesis;AldehydesandKetones:oxidation,reduction,oximeand
hydrazone formation; aldol condensation, Perkin reaction; Cannizzaro reaction;
haloform reaction and nucleophilic addition reactions (Grignard addition);
Carboxylicacids:formationofesters,acidchloridesandamides,esterhydrolysis;
Amines: basicity of substituted anilines and aliphatic amines, preparation from
nitro compounds, reaction with nitrous acid, azo coupling reaction of diazonium
salts of aromatic amines, Sandmeyer and related reactions of diazonium salts;
carbylamine reaction; Haloarenes: nucleophilic aromatic substitution in
haloarenes and substituted haloarenes (excluding Benzyne mechanism and Cine
substitution).
Carbohydrates: Classification; monoͲ and diͲsaccharides (glucose and sucrose);
Oxidation,reduction,glycosideformationandhydrolysisofsucrose.
Aminoacidsandpeptides:Generalstructure(onlyprimarystructureforpeptides)
andphysicalproperties.
Propertiesandusesofsomeimportantpolymers:Naturalrubber,cellulose,nylon,
teflonandPVC.
Practicalorganicchemistry:Detectionofelements(N,S,halogens);Detectionand
identificationofthefollowingfunctionalgroups:hydroxyl(alcoholicandphenolic),
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carbonyl(aldehydeandketone),carboxyl,aminoandnitro;Chemicalmethodsof
separationofmonoͲfunctionalorganiccompoundsfrombinarymixtures.
MATHEMATICS
Algebra
Algebra of complex numbers, addition, multiplication, conjugation, polar
representation,propertiesofmodulusandprincipalargument,triangleinequality,
cuberootsofunity,geometricinterpretations.
Quadratic equations with real coefficients, relations between roots and
coefficients, formation of quadratic equations with given roots, symmetric
functionsofroots.
Arithmetic, geometric and harmonic progressions, arithmetic, geometric  and
harmonic means, sums of finite arithmetic and geometric progressions, infinite
geometricseries,sumsofsquaresandcubesofthefirstnnaturalnumbers.
Logarithmsandtheirproperties.
Permutations and combinations, binomial theorem for a positive integral index,
propertiesofbinomialcoefficients.
Matrices as a rectangular array of real numbers, equality of matrices, addition,
multiplication by a scalar and product of matrices, transpose of a matrix,
determinantofasquarematrixoforderuptothree,inverseofasquarematrixof
orderuptothree,propertiesofthesematrixoperations,diagonal,symmetricand
skewͲsymmetric matrices and their properties, solutions of simultaneous linear
equationsintwoorthreevariables.
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Addition and multiplication rules of probability, conditional probability, Bayes
Theorem, independence of events, computation of probability of events using
permutationsandcombinations.
Trigonometry
Trigonometric functions, their periodicity and graphs, addition and subtraction
formulae,formulaeinvolvingmultipleandsubͲmultipleangles,generalsolutionof
trigonometricequations.
Relationsbetweensidesandanglesofatriangle,sinerule,cosinerule,halfͲangle
formulaandtheareaofatriangle,inversetrigonometricfunctions(principalvalue
only).
Analyticalgeometry
Two dimensions: Cartesian coordinates, distance between two points, section
formulae,shiftoforigin.
Equationofastraightlineinvariousforms,anglebetweentwolines,distanceofa
point from a line; Lines through the point of intersection of two given lines,
equation of the bisector of the angle between two lines, concurrency of lines;
Centroid,orthocentre,incentreandcircumcentreofatriangle.
Equationofacircleinvariousforms,equationsoftangent,normalandchord.
Parametric equations of a circle, intersection of a circle with a straight line or a
circle,equationofacirclethroughthepointsofintersectionoftwocirclesand
thoseofacircleandastraightline.
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Equations of a parabola, ellipse and hyperbola in standard form, their foci,
directrices and eccentricity, parametric equations, equations of tangent and
normal.
Locusproblems.
Three dimensions: Direction cosines and direction ratios, equation of a straight
lineinspace,equationofaplane,distanceofapointfromaplane.
Differentialcalculus
Realvaluedfunctionsofarealvariable,into,ontoandoneͲtoͲonefunctions,sum,
difference,productandquotientoftwofunctions,compositefunctions,absolute
value,polynomial,rational,trigonometric,exponentialandlogarithmicfunctions.
Limit and continuity of a function, limit and continuity of the sum, difference,
product and quotient of two functions, L’Hospital rule of evaluation of limits of
functions.
Evenandoddfunctions,inverseofafunction,continuityofcompositefunctions,
intermediatevaluepropertyofcontinuousfunctions.
Derivativeofafunction,derivativeofthesum,difference,productandquotientof
two functions, chain rule, derivatives of polynomial, rational, trigonometric,
inversetrigonometric,exponentialandlogarithmicfunctions.
Derivatives of implicit functions, derivatives up to order two, geometrical
interpretationofthederivative,tangentsandnormals,increasinganddecreasing
functions, maximum and minimum values of a function, Rolle’s theorem and
Lagrange’smeanvaluetheorem.
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Integration as the inverse process of differentiation, indefinite integrals of
standard functions, definite integrals and their properties, fundamental theorem
ofintegralcalculus.
Integration by parts, integration by the methods of substitution and partial
fractions,applicationofdefiniteintegralstothedeterminationofareasinvolving
simplecurves.
Formationofordinarydifferentialequations,solutionofhomogeneousdifferential
equations,separationofvariablesmethod,linearfirstorderdifferentialequations.
Vectors
Addition of vectors, scalar multiplication, dot and cross products, scalar triple
productsandtheirgeometricalinterpretations.

PHYSICS
General
Units and dimensions, dimensional analysis; least count, significant figures;
Methodsofmeasurementanderroranalysisforphysicalquantitiespertainingto
thefollowingexperiments:ExperimentsbasedonusingVerniercalipersandscrew
gauge(micrometer),Determinationofgusingsimplependulum,Young’smodulus
by Searle’s method, Specific heat of a liquid using calorimeter, focal length of a
concave mirror and a convex lens using uͲv method, Speed of sound using
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resonance column, Verification of Ohm’s law using voltmeter and ammeter, and
specificresistanceofthematerialofawireusingmeterbridgeandpostofficebox.
Mechanics
Kinematics in one and two dimensions (Cartesian coordinates only), projectiles;
Uniformcircularmotion;Relativevelocity.
Newton’slawsofmotion;Inertialanduniformlyacceleratedframesofreference;
Static and dynamic friction; Kinetic and potential energy; Work and power;
Conservationoflinearmomentumandmechanicalenergy.
Systemsofparticles;Centreofmassanditsmotion;Impulse;Elasticandinelastic
collisions.
Law of gravitation; Gravitational potential and field; Acceleration due to gravity;
Motionofplanetsandsatellitesincircularorbits;Escapevelocity.
Rigidbody,momentofinertia,parallelandperpendicularaxestheorems,moment
ofinertiaofuniformbodieswithsimplegeometricalshapes;Angularmomentum;
Torque;Conservationofangularmomentum;Dynamicsofrigidbodieswithfixed
axis of rotation; Rolling without slipping of rings, cylinders and spheres;
Equilibriumofrigidbodies;Collisionofpointmasseswithrigidbodies.
Linearandangularsimpleharmonicmotions.
Hooke’slaw,Young’smodulus.
Pressure in a fluid; Pascal’s law; Buoyancy; Surface energy and surface tension,
capillary rise; Viscosity (Poiseuille’s equation excluded), Stoke’s law; Terminal
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velocity, Streamline flow, equation of continuity, Bernoulli’s theorem and its
applications.
Wave motion (plane waves only), longitudinal and transverse waves,
superpositionofwaves;Progressiveandstationarywaves;Vibrationofstringsand
aircolumns;Resonance;Beats;Speedofsoundingases;Dopplereffect(insound).
Thermalphysics
Thermal expansion of solids, liquids and gases; Calorimetry, latent heat; Heat
conduction in one dimension; Elementary concepts of convection and radiation;
Newton’slawofcooling;Idealgaslaws;Specificheats(CvandCpformonoatomic
and diatomic gases); Isothermal and adiabatic processes, bulk modulus of gases;
Equivalence of heat and work; First law of thermodynamics and its applications
(only for ideal gases); Blackbody radiation: absorptive and emissive powers;
Kirchhoff’slaw;Wien’sdisplacementlaw,Stefan’slaw.
Electricityandmagnetism
Coulomb’slaw;Electricfieldandpotential;Electricalpotentialenergyofasystem
of point charges and of electrical dipoles in a uniform electrostatic field; Electric
field lines; Flux of electric field; Gauss’s law and its application in simple cases,
suchas,tofindfieldduetoinfinitelylongstraightwire,uniformlychargedinfinite
planesheetanduniformlychargedthinsphericalshell.
Capacitance; Parallel plate capacitor with and without dielectrics; Capacitors in
seriesandparallel;Energystoredinacapacitor.
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Electric current; Ohm’s law; Series and parallel arrangements of resistances and
cells;Kirchhoff’slawsandsimpleapplications;Heatingeffectofcurrent.
Biot–Savart’s law and Ampere’s law; Magnetic field near a currentͲcarrying
straight wire, along the axis of a circular coil and inside a long straight solenoid;
Force on a moving charge and on a currentͲcarrying wire in a uniform magnetic
field.
Magnetic moment of a current loop; Effect of a uniform magnetic field on a
current loop; Moving coil galvanometer, voltmeter, ammeter and their
conversions.
Electromagneticinduction:Faraday’slaw,Lenz’slaw;Selfandmutualinductance;
RC,LRandLCcircuitswithd.c.anda.c.sources.
Optics
Rectilinear propagation of light; Reflection and refraction at plane and spherical
surfaces; Total internal reflection; Deviation and dispersion of light by a prism;
Thinlenses;Combinationsofmirrorsandthinlenses;Magnification.
Wavenatureoflight:Huygen’sprinciple,interferencelimitedtoYoung’sdoubleͲ
slitexperiment.
Modernphysics
Atomicnucleus;ɲ,ɴandȖradiations;Lawofradioactivedecay;Decayconstant;
HalfͲlife and mean life; Binding energy and its calculation; Fission and fusion
processes;Energycalculationintheseprocesses.
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Photoelectric effect; Bohr’s theory of hydrogenͲlike atoms; Characteristic and
continuousXͲrays,Moseley’slaw;deBrogliewavelengthofmatterwaves.
ARCHITECTUREAPTITUDETEST
Freehanddrawing
Thiswouldcompriseofsimpledrawingdepictingthetotalobjectinitsrightform
and proportion, surface texture, relative location and details of its component
partsinappropriatescale.CommondomesticordayͲtoͲdaylifeusableobjectslike
furniture,equipment,etc.,frommemory.
Geometricaldrawing
Exercisesingeometricaldrawingcontaininglines,angles,triangles,quadrilaterals,
polygons,circles,etc.Studyofplan(topview),elevation(frontorsideviews)of
simple solid objects like prisms, cones, cylinders, cubes, splayed surface holders,
etc.
ThreeͲdimensionalperception
Understanding and appreciation of threeͲdimensional forms with building
elements, colour, volume and orientation. Visualization through structuring
objectsinmemory.
Imaginationandaestheticsensitivity
Composition exercise with given elements. Context mapping. Creativity check
throughinnovativeuncommontestwithfamiliarobjects.Senseofcolourgrouping
orapplication.
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Architecturalawareness

Generalinterestandawarenessoffamousarchitecturalcreations–bothnational
and international, places and personalities (architects, designers, etc.) in the
relateddomain.
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