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SYLLABUS FOR ENGINEERING ENTRANCE EXAMINATION

UNIT 1 : MATRICES AND DETERMINANTS

Determinants and matnices of order two and three, propertics of determunants, Evaluation of
determmants. Rank of a matrix. Addstion and makizplication of matnces, adpoint and mverse of matnx
Test of consistency and solution of smmultanecus linear equations using deterrminants and matnces

UNIT 2 : TRIGONOMETRY

Trigonometnical ientitics and equations. [nverse irnigonometric functions and their propenies
Properties of triangles, mcluding centrosd, mcenire, circum- centre and orihocentre. solubon of
triangles. Heighits and Dhstances

UNIT 3 : VECTOR ALGEBRA

Vectors and Scalars, addition of vectors, components of a vector m two dimengions and
three dimensional space. scalar and vector producis, scalar and vecvor triple product. Applicagson of
veciors o plane geometry

UNIT 4 : COMPLEX NUMBERS

Complex numbers n the form a+ib and ther representahon in a plave. Argand diagram
Algebra of complex nurmbers, Modulus and Argument (or amplitude) of a complex number, square
rood of a complex number Cube rools of unay, inangle medgualiny

UNIT 5 : TWO DIMENSIONAL GEOMETRY

Recall of Cartesian system of rectangular co-ordmates in o plane, distance forrmubs, ares of o
riangle, condition for the collmearnity of three poinis and sectson formuba, centrnd and in-centre of
a traangle. locus and is equation, translation of axes, slope of a line, paraliel and perpendicular lines,
invtercepts of a line on the coordinate axes



UNIT 6 : STRAIGHT LINE

M'mfmmufqunﬁuﬂnrahu.mmuﬁmufhn.mﬂuhumwnhu.mﬂm
for concurrence of three lines. distance of a pomt from a hine 'Equ:li-nmﬂlim:rrntmdmlmnl
hisectors of angles bewween two hines, coordinates of cemtroid. onthocentre and cwcumcentre of a
uwh.mmhmufhnb'ufhﬂwiglhmughtm;lﬂiufiunmﬁmquHrrt.hm“mﬂ
equation of second degree i x and v, angle between pair of hses through the origm, combined
equation of the bisectors of the angles between a pair of lines, condition for the general second
degree equation 10 represent 3 pair of lines, puﬂn[numnﬂmmdmﬂhﬁm1w limes-

Uait 7 : CONIC SECTIONS

™ Gections of cones. equations of consc sections | parabola, elfipse. hyperbola and reciangular
hyperbola) in grandard forms, chnrd.:.mup:ms&mrnuh.mnﬁmn fior y = o + © 10 be a tangent
and poantis) of langency Prarametric representalion, ayTmpiotes.

UNIT & : MFFERENTIAL CALCULUS

Polynormals. rational, trgonometne, kogarithmic and exponential functions. Inverse functions
Graphs of smple funciions Limats, Contmuany. differentintson of the sum. difference, product and
guateent of two functions cdifferentiation of trigonometric, myverse ErgOROmeEtnic, logarithrmc,
exponential, composite and imphcit functions, derivatives of order upto Two Applications of
dermvatives: Rate of change of quantities. onOLonic - increasing and decreasing functions, Maxima
and mimima of functions of one vanable, tangents and normals. Rolle's and Lagrange's Mean Walue
Theorems Partial differentintwn

UNIT @ ; INTEGRAL CALCULUS

Integral as an anti-derivative Fundamental mtegrals imvolvng algebraic, INgoNOMELIc,
exponential and logarithmac functions. Integration by substiution, by parts and by partial fractions
I erason WS tRgonametnc ident e Inegral as himet of a sum. Propernies of definne mtegrals
Evaluation of definite megrals, Determining arexs of the regrons bounded by simple curves, length
of arc of & curve. surface and vohme of revolution.

UNIT 10 : DIFFERENTIAL EQUATIONS

Ordmary diffevenmal equalxms. thewr order and degree. Formation af differential equationd
Sohution of differential equations by the method of separation of varables Sobution of first order
homogeneous and finear differential equations, second arder homogeneous with comstant coefficents.
Greometncal application mvalving shope, tangent normal etc . Simple appheations ivolving VT
of a particle, Radwactive decay, Heat conduction, Eleciric circuits
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UNIT 11 : MEASURES OF CENTRAL TENDENCY AND DISPERSION

Calculation of Mean, median and mode of grouped and ungrouped data. Calculation of
standard deviation. vasiance and mean deviation for groeped and ungrowped data

UNIT 12 PROBABILITY AND DISTRIBUTIONS

Probability of an event. additson and multiplication theorems of probability and their
applcatons. Probabdity distribution of & random variate, Bmormial. Poisson and Normal distribugions
and thesr properties. Mathematical Expectations

UNTT T3 : SETS, RELATIONS AND FUNCTIONS

Sets and thew Represemations, Union, imersection and complernents of sets. and ther alpebraic
propertics. Relatons. equivalence relations, mappings, one-one. into and onto mappings, composition
of mappegs

Unit 14 : ALGEBRAIC STRUCTURES
Groups, Rngs, Integral Domains and ficlds — definition and examples



PHYSICS
UNIT - I ELECTROSTATICS

Frictional ebectricity, charges and their conservation. Coulomb's law - forces between two
pomt electric charges  Forces between muliple eleciric charges —superposition principle, Eleciric
field - Ebectric field duse 10 a point charge, electric field lines. Electric dipole - behavior of dapole in
a uniform electric fiekl —application of electric dipole im microwave oven. Electric potential — potential
differcnice — ebectric potential due 1o a point charge and due dipole  Equipotential surfaces —Elecirical
potential energy of a syitem oftwo point charges. Electne flux —Giauss's thearem and its apphcations
tofind field duc 1od 1) infinitely long straght wire, {2 juniformly charged infinite plane sheet {3jtwo
parallél sheets . Electrostatic induction ~capacitor and capacitance - paraliel plate capacitor with and
without dielectric medium  Applications  of capacitor —energy stored in a capacitor Capacaors in
series and in parallel - action of poims — Lightning arrester — Vande Cirafl generator

UNIT - 2. CURRENT ELECTRICITY

Electric current — flow of charges i a metallic conductor Dnift velocity and mobilsty and
their relation with electric current. Ohm's kaw, electrical resistance. V' - characteristic. Elecirical
resistivity and conductivity Classification of materials in terms of conductivity. Superconductivaty
(ehementary sdea), Carbon resistors— colour code for carbon resistors. Combmation of resstances -
series and parallel, Temperature dependence of Resistance, mternal resistance of a celi- Potential
difference and emfof a cell Krichofs kaw —illustration by simple corcunts. Wheatstone’s Bridge and
its application for temperature coefficient of resistance measurement, Metre bridge -Special case of
wheasstone bridge. Potentiometer — principe -application to measure potential difference and for
comparng the emf of two cells. Electric power. Chemical effect of current, Electro chermical cells
Primary i Voltisc, Lechlanche. Dansel)

UNIT - 3, EFFECTS OF ELECTRIC CURRENT

Heating effect  Joule’s law —Expersmental verification. Thermoelectric effects - Seebeck
effect - Pelter effiect — Thomson effect - Thermocouple, therma emf neutral and inversion lemperature
Measurement of thermo emf using potentiometer - Thermopile. Magnetic effect of electnc current -
Concept of magnetic field. Oersted's experiment. Biot-Savaa law Magnetic field due 1o an mfinitely
long current carrying stradght wire and circular coil  Tangent galvanometer —Construction and
working. Bar magnet as an equivalent sobenoid -magnetic field lines. Ampere’s circunal law and-is
application to straight Force on a moving charge in uniform magnetic field and Ebectne field  Force
on current carmymg conductor m a uniform magnetic field, force berween two, paralle] currents—
Carmving conductors ~definition of ampere  Torque experienced by a current loop in a uniform
magnetic field-moving coil galvanometer, Conversion o ammeter and voltmeter Current boop as a
magnet dipobe and its magnenc dipole moment. Magnetic dipole moment ol are revalving elecron
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UNIT - 4. ELECTROMAGNETIC INDUCTION AND ALTERNATING CURRENT

Electromagnetic mduction - Faraday's laws — induced emf and current - Lenz's law  Self
mductsn ~ Muteal induction — Self mductance of a long solencid - mutual inductance of two long
solenods. Methods of Inducing emf - (1) by changing magnetic induction (2) by changing area
enclosed by the coil and (3) by changng the orientation of the eoil [Gquaminative treatment onby)
AC gencrator commercial generator (Single phase, three phase) Eddy curent —Apphicatons -
Tramsformer Long distance transmission. Allernating current —measurement of AC . LOR seres
cireut ~Resonance and Q- factor: power in AC eircaits - LC oscillations ~choke coil -Advanages
and disadvantages of A.C. over DC

UNIT - 5. ELECTROMAGNETIC WAVES AND WAVE OPTICS

s, Electromagnetic waves and their characterstics Electramagnetic spectrum Radio
macroWaves. Infrared. optical, wliravioler - x - rays, gamma rays Erszion and Absorpiion spectrum
- Line, Band and continuous spectra  Theories of light ~Corpuscular, Wave, Electromagnetic and
Quantum theories. Scattering of light- Rayleigh's scattermg - Tyndal scallermg ~ Raman effect -
Raman spectrum. Blue colour of the sky and reddish appearance of the sun - sun rise and sun set
Wave fromt and Huygen's principle — Reflection, Total internal reflection and refraction of plane
wave at a plane surface using wave froms. Imerference - Young's double slit experiment and expression
for finge width —coberent source meerference of ight. Formation of colours m thin films — analyncal
treatment - Newton's rings Diffraction —Differences between imterference and diffraction of light
Daffractson grating. Polarization of light waves. Polarization by reflection —Brewster's law -double
refraction Micol prism. Uses of plane polarized light and polaroids — Rotatory polarzamen -
polanmeter.

UNIT - 6. ATOMIC PHYSICS

Atomic structure ~ Discovery of the electron . (Millikan's ol drop method) snd charge the
electron. Alpha — scattering - Rutherford’s atom model Bohe's model Energy quantization
energy and wave number expression — Hydrogen spectrum — energy level diagrams — sodium and
METCUry Spectra - excitation and ionzaton potentials. Sommerficld's atom model - Fine structure
of the spectral ne Magnetc moment - space quantization - Siern and Gerlach experiment — fine
structure of sodm D fine - wave mechanical concept of the atom. x -rays production properics,
detection, absorption, diffrection of x - rays — Lave's expenment Bragg's law, Bragg's x-ray
SPECLIOMICLET — X-Fay Spectra - contmuous and characterissic x - rays spectrum — Moseley’s law and
atoms: number, MASERS and LASERS spontaneous and stemulated emission — Mol population
and population inversson - MASER, RUBY Laser. He—Ne Laser —propertics and apphcations of
laser fght- holography

UNIT - 7. DUAL NATURE OF RADIATION AND MATTER AND RELATIVITY

Photo-electric effect. Light waves and photons - Einstein’s photo —electric squation- Laws
of photo ~ elecmic emission - Particle nature of energy. Experimental verification of Einstein -
photcelectnc equation. Work function, Photo cells and their application - Matter waves - wave
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nature of particles. - De- Broghe relation -~ De—Broglie wave length of an electron - Concept of
space, time and Mass Frame of reference, Newtonian relativity. Special theory of relativity. Lorentz
transformations - Relativity of length - Relativaty of time

UNIT - 8. NUCLEAR FHYSICS

Muclear properties - Muclear rade, masses, binding encrgy, density, charge, sotopes. isobars
and isotones. Muclesr mass defect — inding enevgy. Stability of nuche-Bain bridge mass spectrometer,
Mowre of Muclear forces.  MNeutron —diseovery — properises = Artificial transmutation — particle
sceelerator Radicactivity — alpha, beta and Gammma richations and ther properties | alpha decay -
beta decay and- Gamma decay Radioactive decay law — half life ~ Mean life. Artificial radioactiviey
- Radio = lsotopes - effects and uses. Geager =Muller counter and cloud chamber. Radio carbon
fating Biological Radiation hazards, Muclear fission —chain reaction — Atom bomb — nuclear reactor
- Fhuchear fusion — Hydrogen bomb -~ cosmic rays = Elementary particles.

UNIT - 9. SEMICONDUCTOR DEVICES AND THEIR AFPLICATIONS

semiconductor theory. Energy bands in solid — Dhfference between metals, msulators and
semicomaductors based on band theory Sermconductor doging — Intrinsic amd Exirinsic  senm
conductors. Formation of P-N Junction - Barmer potential and depletion layer. P-N Junction diode
- Forward and reverse biss charactenistics. Diode a3 a rectifier, fener diode.  Zener dicde a5 5
vohiage regulator. LED, Seven segmeni display — Solar cells — photo dsede. Junction - transstors -
chamcterstics - transistor as a swich. Transistor as an amplifier — Transsior biasmg - RC, LC
coupled and transformer couplng m amplifier: Feed back amplifier — positive and negative feed back
sdvantages of negative feedback amplifier. Oscillator - condition for oscillator = Colpit oscillabor
Logic gares DR, AND, NOT using discrete componems — NAKD and NOR  gates a5 universal
gates Unipolar transistors. FET — Charactenistics — Imegrated circuits — medium, small and very
large scale imegration —Fabrication and applications — TTL and CMOS 1C%. Laws and theorerms of
Bookan's algebra. Operational amplifier - parameters — pin out configuration - Basic applications.
Inverimg amplifiers. Mon-mverting ammphifiers - summing amplifiers. Messurmg Instruments = Cathode
Ray uscllocope - Prnciple - Functional units - uses, Multimeter = construchion and uses

UNIT - 10, COMMUNICATION SYSTEMS

SModes of propaganon, ground wave — sky wave propagation.

Amplhiude modulation, merits and demerits — applications - frequency modulation -
ndvaniages and applicanons - phase modulaton

Antennas and dwectivaty

Rache transmmssion and reception — AM and FM - superheterodyne recerver

TV transmussion and reception — scannng and synchronising,

Vidscon | camera tube) and picture tube — bock diagram of a monochrome TV transmitter
and receiver circuits.

Radar — principle — applications

[rgital communication — data trunsmission and reception — prnciples of fax, modem. satellne
commumication — wire, cable and Fibre — optical communication.
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ATOMIC STRUCTURE

Dual properties of electrons - de-Broglie relaton - Hesenberg’s uncertainity principle
wave nature of an clectron — Schrodinger wave equation (only equation, no dervation) - Exgen
varlues and Eigen function significant only — molecular orbital method - Applicatson 10 bomo diatomuc
amd hevero distomic molecules — Metallic Bond -Hybridization of atomic arbitals - Types of forces
between molecules

FE.{QDI{' CLASSIFICATION

Perindic properties — Caleulation of atomic radii — Calealstion of some radi-Method of
determmation of lomsation potential — Factors affectmg wnization potential - Effect of nuclear
charge, stomec radi and screenmg effect upon wonsation energy - Method 1o determine the ebectron
affinity — Factors affecting EA - Varous scales on electro negativity values

IMPORTANT ELEMENTS

p-BLIMK ELEMENTS - 11

Ciroup - 13 - CGeneral trends —Potash alum - Preparation, Properties uses - Group 14 - General
trends - Sihicates - Types and structure - Silicones - Structure and uses - Extraction of lead - Group
— 15 -General wrends - Phosphorous - Allotropes and extraction - Compounds of phosphorous -
Group - 16 - General trends - H.S0, - Manufacture and propertses - Group - 17 - General
characteristics. Physical and Chemical properties - Isolation of fluorine and its properties -
Interhalogen compounds - Group-18 Inent gases - Isolstion, propemies and uses

d-BLOCK ELEMENTS

Lieneral characterstics of d-block elemems - First transstion senies the extraction of chromium,
copper and zine. Occurrence and prnciples of extraction - chramum, copper and zme - Alloys -
Second transition seres - Occurrence and principles of extraction of silver- Third transition series -
General methods of extraction of gold from gold bearing rocks - Compounds - K Cr.0, CuS0, 5H.O,
Aghk(d He CL., ZnC0O Purple of cassius. Methods of preparation, properties and uses

I - block elements

General charactenistics of Fblock clements and extraction. Comparison of  Lanthanides

and Actimades Lises of lanthanides and actinides
B



An miroduction - Explanation of simple salts, double sals and complex salts. Termmology
i coardination chemastry- IUPAC nomenclature of mononuclear coordination compounds -
Isomensm n coordmation compounds.  Structural isomerism Geometrical isomerism in 4 -
coordinate, b - coordmate complexes: Theones on coordination compounds. Werner s theory (beief)
- Wolence Bond theory — Crystal field theory - Uses of coordinaton compounds Bescoordmatwn
Compounds Hacmoghobin and chlorophyll

MUCLEAR CHEMISTRY

_ Muckear Chemsiry — nuclear energy, nuclear fission and fusion - Radio carbon datng -
Stuclear reaction in sun - uses of radioactive sotopes

SOLID STATE

Types of packing in crysals. bec, foc amangements - X-Ray crystal structure. Bragg's
equationno dervation) - types of wnic crystals - Imperfecuions in solids Schotky, Frenkel defects -
clementary iden.  Properiies of crystallne solids - Elementary idea about conducting and super
condicting properties. Amorphous solid

THERMODYNAMICS

Firs1 baw of thermodynarmcs, Relation between Intermal energy and Enthalpy. apphication of
first baw of thermodynarmcs, Second law of thermodynamics - Entropy, Gibbs energy, Spontaneity
of @ chemacil reaction. (abbs energy change and chemical equilibrium, Gibhs enevgy available for
useful work

CHEMICAL EQUILIBRIUM

Applicanions of law of mass action — Le Chatlier's principle. Applicatons of Le Chatler's
principhe 10 Haber's process. contact process and Birkeland- Evde process

CHEMICAL KINETICS

Raie of reaction. Instantaneous rate of reaction and order of reaction. Faciors affecting rates
af reactsons - factors affecting rave of collisions encountered berareen the reactam molecules, effect
of temperature on the reaction rate, concepl of activalion energy, catalyst. Rate baw expressson
Chrder of a reacteon {with suiishle exarmplesy, Uniis of rates and specific rate consignis Order of
reaction and effect of concentration (study will be confined to first order only) Temperatare

[ependence of Rae Constant
8



SURFACE CHEMISTRY

Surfaces chemstry  Adsorption - Physical and chemical adsorption, adsorption sotherms -
Colloids - Preparation and gencral properties, Erulsions Catalvsis Homogenaois and heterogeneous,
strcture of catalyst, Enzymes

ELECTROCHEMISTRY

Conductors, msulators and sermi conductors — Theory of electrical conductance - Theory of
strong electrodvies - Faraday's laws of electrolysis Staterment of laws and their significance -
Duuﬂl:l(w calculations on Faraday's laws Specific resistance. Specific conductance. equivakent
and conductance Variation of conductance with dilution - Kohlrausih's law - Statement and
sagnificance — lomic product of water, pH and pOH - Buffer solutions — Use of pH values — pH scale
- Cells - Electrobytic and Electrochemical cells - Electrodes and elecirode potentials - Comstruction
of celf and EMF — Construction of  Daniel cell - corrosien and #s preventions - Electrochemical
Cofmosion and mwmmﬂmmmhﬂhm-mwﬂhhmm
Secondary mchuding fuel cells

SOME BASIC PRINCIFLES

Classificatson of Organic Compounds. Teravalency of Carbon. Homologus senes. Functional
poups - € =C-, -C = C-. and groups comaining halogen, oxygen, Classification of
Organx: Compounds  Tetravalency of Carbon Homologous series. nitrogen and sulphur Generul
miraduction 1o naming organic compounds - Commean names and IUPAC nomenclature of alphagic,
aromats: and eyelic compounds — Ilestration with examples of compounds having mot more than
three same or different functional groups/stoms. Isomerism — Structural and stereosomerism
{geometncal and optical) Chirality - Isomensm m compounds having one and two chirsh centres -
enantiomers. dissterecisomers, racermc forms, racemisation & resobhution  Covalent bond Fssion
Homulyic and heterolync - free radicals carbocations and carbanions Statwhity of carbocations and
free-radicals - Electrophales and nucheophiles - Electron displacernent m s covalent bond - mductive
effect, electromenic effect, resonance effect —Common types of organic reactions - Substitution,
addiven. ehrmination and rearmangement reasctions. [ustrations with examples

HYDROCARBONS

Classification — Sources of hydrocarbons: Alkanes - General methods of preparation | from
unsaturated hydrocarbons, alkylhalides. aldehyvdes, ketones and carboxylic acids). Physscal properties
and reactions | Substitution, oxsdation and miscellaneous) Conformations of alkanes| ethane, popane,
butane and cyclohexane). Sawhorse and Newman projections) - mechanism of halogaration of alkanes
Alkares and Alkynes - General methods of preparation physical properties. Chemical reactions -
Mechanzim of electrophilic sddition reactsons in alkenes — Markowni Kol™s Rule. peroxide effect
Acshic character of alkymes. Polymenisation ﬂfnll:?mu = Aromatc hydrocarbons - Bemzene and its



homologues - Isomersm — Chemical reactions of benzene. Structure of bonzene, resonance — Direct
influence of substituents

ORGANIC COMPOUNDS CONTAINING OXYGEN

Ceenieral methods of preparation. correlation of physical propemies with their sinsciures,
chemical properties and uses of alchols. polyhydnic alcobols, ethers. aldehydes. ketones. carboxylic
acyds and thewr dervatives. phenol. benzaklehyde and benzoic acid - their mportant methods of
preparation and reactions - Acsdity of carboxyhc acids and phenal effect of substituents on the
acadity of corboxylc ackls
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ORGANIC COMPOUNDS CONTAINING NITROGEN

(Cyamedes. socyanides. nitrocompounds and amines) Nomenclarure and classification of
wmines, cyanides. wocvanides, nitvocongounds and ther methods of preparation, comrelation of
thew physscal properties with structure, chemical reactions and uses — Basicity of amines

BIOMOLECULES

Carbohydrates - Classificatson of carbohydrates - structural elucidation of ghecose and fructose
- Disaccharides and polysaccharides Proteins — Sources and their basic chermcal units — Amino
achls - Peptade lmkage and  formatson of dipeptide — structure of profeins — Nucheic acids — RNA
and DikA



