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Frame of leference. Motion in 1 st?ight line: Position-time graplr, speed and velocity.Elemertary concepts of
differentiation and integration for describing motion.Uniform ind non-uniforrn oloiion. ou", ug. speed and
instantaneous velocity- Uniforml)' accelerated motion- r.elocity fime and position-time 

. 
graphslRelations for

unifomrly accelerated moroll (graphical reascalar and vector quantities; Position and displaceient vectors, general
vecto$ and the? notatiotls; equalit, ofveclors, multiplicatiol of vecto$ by a real numbei; addition and s*rtBction
ofvectors. Relative velocity. Uuil vector; Resolution of a vector in a plane - rectangulai components. Scalar and
Vector product of vectors.Motion in a plane. cases of uniform velocitl' and unifonn a-cceleration-projectile motion.
Uniform circuiarlntuitive corcept of force. Inertia- Ne\a,ton's f[st lalv of notion: monrentum and Newton's
second law of notion; l'mpulse: Newton's third larv of motiou.Law of conservation of linear ruomesturn and its
applications.Eqlilibrium of corcurent forces. Static ard kinetic Siction, laws of friction. rolling
friction' lubrication.Dynamics ofuniform circular motion: Cer:tripetal force, examples of circular. motion (vehicle on
a level circrllar road, vehicle on bankeWor* done b-v a constant force and a variable force; kinedc eneigl', work-
enefgy theorem, power.Notion of potential eners/, potential energl of a spdng, conservative iorces: conservation
ofmechanical energy (kinetic ard potential energies): non-conseii'ative forces: motion ir a vertical circle; elastic
and helastic collisions in one aud Bvo dimensions.
Ceal e of lnass of a two-panicle syster! momenfum consefl.atjon and c€ntre of mass notion. Centre of mass of a
rigid body; centre of mass of a uniform lod.Moment of a force, torque, angular nlomentum, laws ofconseryation of
angular momentum arrd its applicatiom.EquilibriLrtn of rigid bodies, rigid body rotalion and equations of rotatioral
motion, comparison of linear and rotational motioDs.Mometrt of inerti4 radius of gy-ration.Values of noments of
inertia, for simple geometdcal objects (no derivation). Statemenr of paraliel and pJpendicular axes lheorems and
their applications.
Keplar's laws ofplaDetay notion.The universal larv of gravitation.Acceleration due ro gravitv and its variation v.ith
alfitud€ and deptir.Gravitational potential €nergy and gr.avirational potential. Escape ietociq,. O.Uital velocil. of
a satellite. Geo-stationary salelliElastic behaviour, Stress-strair relationship. Hooki's law- young's modulus. bulk
modulus' shear modulus ofrigidity. Poisson's ratio; elastic energyPressu:e due to a fluid column; p!5cal,s law and its
apllications (hydraulic lift and hydraulic brakes). Effect of g.ayity on fluicl pressure.
Viscosity, Stokes'law, terminal veloci$. streamline and turbulent flory, critical velocity.Beruoulli's theorem and its
applications Surface energy and surface tension. angle of coltact, excess of pressur.e across a cuved
su{ace. application of surlace tension ideas to drops. bubblis and capillary rise
Hez! tempemtue, thermal expansion; thermal expansion of soiids. liquids and gases, anomalous expansion of
water; specific heat cap4city; Cp, Cv - calorimetr,v; change of state - latent heat caplcity.Heat transfer-conduction,
convecfion and radiation, thermal conductivitv, Qualitativi ideas ofBlackbodv radiation, Wein's displacement Law,
Stefan's law, Gleer house effect.Thermal equilibrium and definition of temperature (ieroth law of
thermod)'narnics).Heat, rvotk acd internal energy. First law of themrodynanics. 

'Isothermai 
and adiabatic

processes.Second latl of thermodyramics: reversible and irreversible processes. Heat €ngine ard
refrigemtor.Equafion of state of a pedect gas, work done in compressing a gas.Kinetic theory oi gases -
assumptions, concept of pressure. Kinetic interpretation of ten:peratu-re; rurs ipeed of gas moieclles; degrees of
fieedom. law of equi-partitioll of energy 

_ 

(statement only) andapplicarion to- specific-heat capacities of gases:
concept ofmean free path. Avogadro's number
Periodic lnotion - time period, fiequency, displacernelt as a function of time. periodic firnctionsSimple harmonic
motion (S.H.M) and ifs equation; phase; oscillations of a spring-restoring fbrce and force constant, 

"n"rg1, 
io S.H.M.

Kiretic_ and--potential enelgies: simple pendulurn derivation ofexpression for its tinre period.Free]-forced and
damped oscillations (qualitative jdeas only), resonance.
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,t*,:svelse 
and longitudinal r.vaYes, speed of wave inotion. Displacenent rclation for a progi.esslve

wave. Pnncrpre ot supelposition of waves, r€flectior'r of rvaves, standing rvaves in shjngs and orgar plpes,
fundamental mode and hannonics, Beats. Doppler effecr.
Electric Charges; Conselvation ofcharge. Coulomb's larv-force between hyo point charges. forces behl€en muhiple
charges; superposition principle and continuous charee distribution.
Elechic field' electl'ic field due to a p-oint charge, elcnic field lines, electric dipole, electric field due 10 a dipole.
torque otr a dipole in unifor.m electric field.
Electric flu& siatement of Causs's theorem and its applications to find field due to infinitely long sn?ight wire,
unifornly charged infinite plane sheet and uniformly charged thin spherical shell (field inside and outiide).
Elechic pot€ntial, potential difference, electric potential due to a point charge. a dipole and sysrem of.h*g.r,
equipotential,surfaces, elecfical Potefiial energ)- of a s]-stem of trvo point Jharges and of electric dipole in an
electrostatic field.
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conductors and insulato$' liee charges and 
^bound 

charges inside a coDductor. Dieiectrics and electric polarisation,capacito$ and capacitance, combj'atior of capacitors" in .".r., una;"pr."rGr, 
"rp"iit""i-o? u pi*u"r prur"capacitor with ald rvilhout dielectric mediun between the plates, ener!;, stored in a capacjtor.concept of magnetic field' oersted's experimert.Biot - sl"".t i"r" -o its application to cuneft car.q/irg cucurarloop'Ampere's law and- its applications to, ilrtinit"ty tnnfrt;;;;*1]" shaighr and broiclal sorenoids, Forae on amo'ing charge in ruriform masnetic and erectric fieJd"s. cyitot on.ror". o',' u *.r",r,l""rv *g 

"lniu"ro. 
,n uunilomr magnetic fierd' Folce berw-e::,-1": p"."]br-.yr:*tl"onGg 

".rauctors-definirion 
of ampere. .l.orque

:::,:,-""T:1^bi I :i.ent,loop in. ruifonn nrasretic fie]d: rnoving corl gatvanometer-irs cu e r sensitjvi' ardconversron ro amr]eter ard'ortmeter'.cunent roop a-s. a nragetic dilore un-o it, uru!"ii" aifi;on".'!i;.'i;;;;;dipole monlent of a revolvt'ng eledron Magnetic held inten-sif o* lo u rnogn"t" aipole (bar nragnet) along its axis
:ld^!:?.:ldl:uh,t a jts axis. Toque o' a ruaguetic dipole ftir rnagner) in a unifom magnetic fietd; bar magner asan equrvalent sorenoid, nagnetic fierd rjues Earth's mrgnetic fie]i and magretic 

"r*r"nt"-puru_, 
iiu]*a r",,o _n'agretlc substances. u'ith erampies. Ere$romagne-ts und factors afiecting their sflengths. pemanent

magnets.Electromagnetic jr.lducfion; Faraday's laws. inlduced .rnf unaiu.,=nr, Lenz,s Laiy, Eddy curents. Self andmutual induction'Basic idea of displacement current, erecFornag'eiic rvaves. thejr cSaracteristics, their. trans'ersenature (qualitative ideas only).Electromagaetic_spectrum (radio u,-zves, microwaves, ;,ra"*a, ,,lrjil'",',,rt auioter x-rays, gffxna lays) jncluding elernentarl- facts about their uses.
Ray o,ptics:: Reflection of ligjrt. spherical mirrors, nin or formula. Re&action oflight, total internal reflectror andits applicatjons, oplical fibres, retiaction at spheriical r,,.ru".r, 

-t"n."r, 
thh lens fonnula, lensmaker,s ibrmda.Magnification' power of a rens, combination of thhr t."r", i;;;;;';;mbination of a Iens and a mirror. Refraction

:l#:*:'r"J":j;tght 
tlrough a prism.scanering of right - oro. 
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"ppr*.",r* oiit . ..,n ut
optical instruments: Microscopes and a$rononical telescopes (reflecring and refracting) and their magnil-ving

H"Jj;j,1[il'rii#::X *1-."'s 
pri'ciple. reflectior and refiactiorr or prane wale at a ptalle surrace using

experimrnt and exp.",,ion ro,- a;ng;"ll:il f,l'f"'r"J::;l'::'"i;:li,,t1Hl,l.Tilii$i;J#:.fi,",:il ;:tr tji::,"",:Tsi'gie slit. width of centrar maxinirur. Resorving pr;;r;;;le, and ast ono,nicar klescopes. porarjsalion,plane polarised light Brelvster's lar'r'' uses of piane polarised ridi u"o polar.oids. Dual nature of i.adiation.Photoeledric efrect, Irertz and LeDard's oui"*utiiot; ii*teil;s pnotoetecaic equarioil-parricre natue orlight'Matter wa\€s-r?v€ nature ofpaxlicJes. de Broglie relau*. ouuli.ron-c".,oer experiment (experirnental detailsshould be o'itted: oriiv concrusion sho"ra ue "*pro'i,r"J!;iil;;; scane.ng experimenq Rutherford,s model
ll::T,,l9bt .o*1,..""".g{ levets, hydrogen specComposition ard size 

_of nucleus, atomic masses, rsoropes,lsobars; $otones RadioactivitvalDha, beta and garnma 
'particres/ra;s 

. 
ancl their p.";;";; ,"di;;ve decaylaw' Mass-energy relation, rnass o"e"t; uhainJ "i".gy;J;;;ffi?d its variation with mass number; nuclearfission' nuclear fusionEnersv bands in 

""""0r"i6.i .iJ""riictors ano insulators (qualitative ideasonly)semiconductor diode - I-V characterisdcs in forward and ,.u..r" 
-uiu., 

diode as a rectifier;Spicial purpose p-njunction diodes: LED, photodiode, solar cell and zener arooe anJ ir"i. 
"rr*u"toirtr.r,-r"*i"ii*i.^rl*; *rr"g"

Jr-riction transistor, transistor action, characteristics of a transistor and transistor as an amplifier (common emitterconfiguation), basic idea of analoe anddigital signals, L"gl" g"t., fOfi, awo, NOT, NAND and NOR).Elements of a communication ruit"'n 6tlo"t aiig.u,n *-rvl;'l-a\"ti,l of signals (speech, TV ana iigiat oata;;bandwidth oftransmission medium- propagation Jr 
"r""to'ti'ugnJ; 

riuu", in the atmosphere, slg, ald space wavepropagation, satellite communication. Needfor modulatior; uoipllnarrnoOotutloo.
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