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HkkSfrd “kkL= 

;wfuV 1% “kq)xfrdh 

funsZ”k ra=A ,d ljy js[kk esa xfrA leku rFkk vleku xfr] lkeku :i ls Rofjr 
xfr] xfr&le;] fLFkfr&le; xzkQ] ,d leku Rofjr xfr ds fy, laca/kA 
xfr dk o.kZu djus ds fy, vodyu vkSj lekdyu dh izkFkfed vo/kkj.k] vfn”k 
vkSj lfn”k jkf”k;k¡] 
fLFkfr vkSj foLFkkiu lfn”k] lkekU; lfn”k vkSj ladsrA lfn”k dh lekurk bdkbZ 
lfn”k] ,d lery&vk;rkdkj ?kVdksa esa lfn”k dk foHksnu] lery esa xfr] ,d 
leku osx vkSj ,dleku Roj.k&iz{ksih xfr] ,d leku òÙkh; xfrA 
 

;wfuV 2% xfr ds fu;e 

cy dh vo/kkj.kk] tMRo] tM+rk] U;wVu dk xfr dk igyk fu;e] U;wVu dk xfr dk 
nwljk fu;e] vkosx] U;wVu dk xfr dk rhljk fu;e] jSf[kd laosx laj{k.k dk fu;e 
vkSj blds vuqiz;ksx] fLFkfrt vkSj xfrt ?k’kZ.k] ?k’kZ.k ds fu;e] jksfyax ?k’kZ.k] ,d 
leku o`Ùkkdkj xfr dh xfrdh] vfHkdsUnzh; cy vkSj blds mnkgj.kA 
 

;wfuV 3% fLFkj oS|qfrdh 

oS|qr vkos”k] dwykWe dk fu;e] oS|qr {ks=] ,d fcanq vkos”k ds dkj.k fo|qr {ks=] vkos”k 
forj.k rFkk f}/kzqo] ,d leku oS|qr {ks= ds dkj.k f}/kzqo ij vk?kw.kZ] oS|qr ¶yDl] 
xkml dk izes; vkSj mlds vuqiz;ksx] oS|qr foHko] foHkokUrj] oS|qr foHko ds 
_.kkRed xzsfM,.V ds :Ik esa oS|qr {ks=] ,d fcUnq vkos”k ds dkj.k oS|qr foHko] f}/kzqo] 
vkos”k forj.k vkSj vkos”kksa ds fudk;] lefoHko lrg] nks fcUnq vkos”kksa ds fudk; dh 
vkSj fLFkj oS|qr {ks= esa j[ksa oS/kqrf}/kzqo dh oS/kqr fLFkfrt mtkZA  
pkyd vkSj dqpkyd] ijkoS|qrkad vkSj oS|qr /kzqohdj.k] la/kkfj= vkSj /kkfjrk] ,d 
lekukarj IysV la/kkfj= ds fy, IysVl ds chp esa ijkoS/kqr ds lkFk vkSj fcuk ijkoS|qr 
ds /kkfjrk] ,d la/kkfj= esa tek ÅtkZ] oSu Mh&xzkQ tsujsVjA 
 

;wfuV 4% oS|qr pkyu 

oS|qr /kkjk] fdlh /kkfRod pkyd esa vkos”k dk izokg] viokg osx] xfr”khyrk rFkk 
budk /kkjk ls lEcU/k] oS|qr pkyu dk yksjsUt&Mª;wM fl)kUr] foMkeSu&ÝSat dk 
fu;e] vkse dk fu;e] oS|qr ÅtkZ vkSj “kfDr] oS|qr izfrjks/kdrk rFkk pkydrk] dkcZu 
izfrjks/kd] dkcZu izfrjks/kksadksa ds fy, jax dksM] izfrjks/k dh rki ij fuHkZjrk] fdjpkWQ 
ds fu;e vkSj muds vuqiz;ksxA 
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;wfuV 5% /kkjk ds pqEcdh; izHkko rFkk pqEcdRo 

ck;ks&lSoVZ dk fu;e vkSj mlds vuqiz;ksx] ,Eih;j dk fu;e vkSj mlds vuqiz;ksx] 
,d leku pqEcdh; vkSj oS|qr {ks= esa xfreku vkos”k ij cy] lkbDyksVªksu] ,d leku 
pqEcdh; {ks= esa j[ks /kkjkokgh pkyd ij cy] nks lekUkkarj /kkjkokgh pkydksa ds chp 
cy] py dq.My xSYosuksehVj vkSj mldk vehVj vkSj oksYVehVj esa :ikarj.k] /kkjk 
ywi&,d pqEcdh; f}/kzqo ds :i esa rFkk bldk pqEcdh; f}/kzqo vk?kw.kZ] ifjHkze.k djrs 
bysDVªku dk pqEcdh; f}/kzqo vk?kw.kZ] fdlh pqEcdh; f}/kzqo ds dkj.k mldh /kqjh ds 
v{k ds vuqfn”k rFkk /kqjh ds v{k ds vfHkyEor pqEcdh; {ks= dh rhozrk] ,d leku 
pqEcdh; {ks= esa pqEcdh; f}/kzqo ds dkj.k cy&vk/kw.kZ] pqEcdh; {ks= js[kk,sa] 
vuqpqEcdh; izfrpqEcdh; rFkk yksg&pqEcdh; inkFkZ vkSj buds mnkgj.k] fo|qr pqEcd 
vkSj mldh “kfDr;ksa dks izHkkfor djus okys dkjdA 
 

;wfuV 6% oS|qr pqEcdh; izsj.k vkSj izR;korhZ /kkjk,sa 

fo|qr pqEcdh; izzsj.k] QSjkMs dk fu;e] izsfjr fo|qr okgd cy vkSj /kkjk] ysUt dk 
fu;e] Hkaoj /kkjk,sa] Lo vkSj vU;ksU; izsj.k] izR;korhZ /kkjk,sa] izR;korhZ /kkjk rFkk foHko 
dk f”k[kj vkSj oxZek/; ewy eku] izfrfØ;k vkSj izfrck/kk] ,y lh vkj Js.kh Øe vkSj 
lkekukUrj Øe ifjiFk] vuqukn] izR;korhZ /kkjk ifjiFkksa esa “kfDr] okVghu /kkjk] 
izR;korhZ /kkjk tfu= vkSj ifjorZdA 
 

;wfuV 7% dk;Z] ÅtkZ vkSj “kfDr 

dk;Z] xfrt ÅtkZ] dk;Z&ÅtkZ izes;] “kfDr] fdlh fLiazx dh fLFkfrt ÅtkZ] lajf{kr 
cy] ;kaf=d ÅtkZ dk laj{k.k] xSj&lajf{kr cy] ,d vkSj nks vk;keksa esa izR;kLFk vkSj 
vizR;kLFk VDdjA 
 

;wfuV 8% xq:Rokd’kZ.k 

dsiyj ds xzgksaas dh xfr ds fu;e] xq:Rokd’kZ.k dk fu;e] xq#Roh; Roj.k rFkk bldk 
lh/kh Å¡pkbZ rFkk xgjkbZ ds lkFk ifjorZu] xq#Roh; fLFkfrt ÅtkZ] xq#Roh; foHko] 
iyk;u osx] mixzg dk d{kh; osx] HkwfLFkj mixzgA 
 

;wfuV 09% oS|qr pqEcdh; rjaxs 

foLFkkiu /kkjk] oS|qr pqEcdh; rjaxsa vkSj mudh vfHky{k.krk;saa] oS|qr pqqEcdh; rjaxksa 
dh vuqizLFk izd`fr] oS|qr pqEcdh; o.kZØe] eqDr vkdk”k vkSj jsf[k; lenSf”kd ek/;e 
esa eSDlosy dsss lehdj.k] vUrjQyd ij {ks= ds fy, ifjlhek izfrca/k] 
lfn”k vkSj vfn”k foHko] izekih fu”pjrk] eqDr vkdk”k esa oS|qr pqEcdh; rjaxsa] 
IokbfUVax lfn”k] IokbfUVax izes;] oS|qr pqEcdh; rjaxksa dh ÅtkZ vkSj laosxA 
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;wfuV 10% izdk”khdh 

izdk”k dk ijkorZu] xksykdkj niZ.k] niZ.k lw=] izdk”k dk viorZu] iw.kZ vkarfjd 
ijkorZu vkSj mlds vuqqiz;ksx] izdk”kh; Qkbcj] xksykdkj lrgksa ls viorZu] ysal 
irys ysal dk lw=] ysUlesdlZ dk lw=] vko/kZu {kerk] ysal dh “kfDr] lEidZ esa j[ks 
irys ysalksa dk la;kstu] fizTe }kjk izdk”k dk viorZu vkSj ifj{ksi.k] izdk”k dk 
izdh.kZu&vkdk”k dk uhyk jax vkSj lw;ksZn; vkSj lw;kZLr esa lwjt dh yky izrhfr 
¼fn[kkoV½A 
 izdk”kh; ;a=] ekuo vk¡[k] Nfo fuekZ.k vkSj leatu] ysalks ds }kjk vk[kksa ds 
nks’kksa esa lq/kkj] lw{en”khZ vkSj [kxksyh; nwjchu vkSj mudh vko/kZd “kfDr;k¡A 
rjax izdk”khdh% rjaxkxz vkSj gkbxsUl dk fl)kUr] fdlh lery rjax ds lery i`’B 
ls rjaxkxz dk mi;ksx djrs gq, ijkorZu vkSj viorZu] gkbxsUl ds fl)kUr dk 
mi;ksx dj ijkorZu vkSj viorZu ds fu;eksa dks fl) djuk] O;frdj.k] ;ax dk 
f}LyhV iz;ksx vkSj fÝat dh pkSM+kbZ dk lw=] dyklac) lzksr vkSj izdk”k dk 
izfrikfyr O;frdj.k] ,dy fLyV ds }kjk foorZu] dsUnzh; egRre dh pkSM+kbZ] 
lw{en”khZ vkSj [kxksyh; nwjchuksa dh foHksnu {kerk] /kzqohdj.k] lery /kzqfor izdk”k] 
czsoLVj dk fu;e] lery /kzqfor izdk”k ds mi;ksx vkSj iksyksjkbM~lA 
 

;wfuV 11% inkFkZ vkSj fofdj.k dh }Sr izd`fr 

fofdj.k dh }Sr izd`fr] izdk”k&oS|qr izHkko] gRlZ vkSj fyukMZ dh fVIif.k;kW] vkbaLVhu 
dk izdk”k oS|qr izHkko dk lehdj.k] izdk”k dh d.k izd`fr] inkFkZ rjaxs] d.kksa dh 
rjax izd`fr] n czksXyh lEcU/k] Msfolu&tjej dk iz;ksx] rjax vkSj d.k dh }Sr 
izd`fr] rjax Qyuksa dk funsZ”kkad vkSj laosx fu:i.k] Øefofued vkSj gkbtsucxZ dk 
vfuf”prrk dk fl)kUr] fLFkfr osDVj ds fy, fMjkd dh vadu ¼uksVs”ku½] Jkmnhaxj 
lehdj.k ¼le; fuHkZj vkSj le; vfuHkZjrk½] vfHky{kf.kd eku iz”u ¼ckDl esa d.k] 
izlaoknh nksyu bR;kfn½] fdlh izfrck/kk ls VufyaxA 
 

;wfuV 12% ijek.kq vkSj ukfHkd 

vYQk d.k izdh.kZu dk iz;ksx] jnjQksMZ dk ijek.kq ekWMy] cksgj ekWMy] ÅtkZ Lrj] 
gkbMªkstu LisDVªe] ukfHkd dh lajpuk vkSj vkdkj] ijek.kq nzO;eku] leLFkkfud] 
lenkch vkSj vkblksVksUl] jsfM;ks/kfeZrk] vYQk] chVk vkSj xkek d.k vkSj muds xq.k] 
jsfM;ks/kehZ {k; fu;e] nzO;eku&ÅtkZ lEcU/k] nzO;eku {kfr] cU/ku ÅtkZ izfr 
U;wfDy;kWu vkSj nzO;eku la[;k ds lkFk bldh ifjorZu”khyrk] ijek.kq fo[k.Mu] 
ijek.kq fj,DVj] ijek.kq lay;uA 
 

;wfuV 13% bysDVªkWfud midj.k 

v)Zpkyd] v)Zpkyd Mk;ksM] Mk;ksM jsxqysVj dh rjg] izdk”k mRlZtd Mk;ksM] QksVks 
Mk;ksM] lkSj lsy vkSj tsuj Mk;ksM] tsuj Mk;ksM ,d foHko jsxqysVj dh rjg] laf/k 
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VªkaftLVj] VªkftLVj fØ;k] VªkaftLVj dh vfHkYkk{k.krka;sa] VªkaftLVj ,d izoZ/kd vkSj 
nksfy= dh rjg] la[;k iz.kkyh% f}vk/kkjh] vkDVy] gsDlkMsfley] chlhMh dksM] xsz 
dksM] f} vadh chtxf.kr] Mh&ekWxZu dk fu;e] rdZ ifjiFk% OR&}kj] AND&}kj] 
NOT&}kj] NAND&}kj] NOR&}kj] vkSj XOR&}kj] vadh; rduhdksa vkSj vuqiz;ksxksa 
¼jftLVjksa] dkmVaj] rqyfuu vkSj leku ifjiFk½] ifjpkyukRed izo/kZd vkSj muds 
vuqiz;ksxA 
 

;wfuV 14% lapkj iz.kkyh 

lapkj iz.kkyh ds rRo] ladsrksa dh cS.M pkSM+kbZ] lapkj ek/;e dh cS.M pkSM+kbZ] 
ok;qe.My esa oS|qr pqEcdh; rjaxksa dk izlkj] vkdk”k vkSj vrafj{k rjax izlkj] ekWMqyu 
dh vko”;drk] vk;ke laxzkgd rajx dk mRiknu vkSj izkIr djuk] lax.kd vkSj 
lapkj] lapkj usVodZ dh vko”;drk] bUVjusV] cYMZ okbM osc] lapkj izksVksdkWy] 
yksdy ,fj;k usVodZA 
 

;wfuV 15% ijek.kq vkSj vk.kfod HkkSfrdh 

fdlh ijek.kq esa bysDVªku dh DokaVe fLFkfr] bysDVªkWu fLiu] gqaM dk fu;e] ik¡yh dk 
cfg’dkj fl)kUr] LVuZ&xsykZp dk iz;ksx] theku izHkko] ik’psu&cSQ izHkko vkSj LVkdZ 
izHkko] ,Dl&js LisDVªksLdksih] ystj] lgt vkSj mRrsftr mRltZu] vkbaLVhu ds , vkSj 
ch xq.kkad] izdkf”kd iaiu] tula[;k O;qRØe.k] nj lehdj.k] vuquknksa ds izdkj vkSj 
lac)rk yEckbZA 
 

;wfuV 16% la?kfur inkFkZ HkkSfrdh 

czsosl tkyd] O;qRØe tkyd] foorZu vkSj lajpuk dk dkjd] Bksl inkFkksZa esa cU/ku] 
izR;kLFk xq.k/keZ] Qksuksu] tkyd fof”k’V Å’ek] eqDr bysDVªkWu fl)kUr vkSj bysDVªkWu 
fof”k’V Å’ek] vuqfØ;k vkSj Jkafr dh ?kVuk,] rkih; pkydrk dk MksM ekMy] Bkslksa 
dk cU/ku fl)kUr% pkyd] v)Zpkyd vkSj dqpkyd] vfr pkydrkA 
 

;wfuV 17% UkkHkdh; vkSj d.k HkkSfrdh 

ekSfyd ijek.kq xq.k % vkdkj] vkd`fr vkSj vkos”k forj.k] fLiu vkSj lerk] cU/ku 
ÅtkZ] lsfe&vkuqHkkfod lagfr lw=] nzo cwan ekMy] ukfHkdh; cy dh izd`fr] ijek.kq 
Rojd vkSj fMVsDVj] ekSfyd d.kksa dk oxhZdj.k] ewy bUVsjSD”kUl] izkFkfed d.k vkSj 
mudh DokaVe la[;k,sa] leferrk vkSj laj{k.k fu;e] ysIVku vkSj csfj;ku la[;k,sa] 
tsyeku&fuf”kthek lw=] DokdZ ekWMyA 
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;wfuV 18% HkkSfrdh ds xf.krh; rjhds 

Lkfn”k chtxf.kr vkSj lfn”k dyu] xkSl] LVksDl vkSj xzhu ds izes;] vkO;wg% ykafcd] 
,dkRed vkSj gsfeZfV;u vkO;wg] vkO;wg ds vfHky{kf.kd eku vkSj vfHky{kf.kd lfn”k] 
fof”k’V Qyu ¼yhtsaMªs] cslsy] gfeZV vkSj ysxzsjs Qyu½] izfn”k% lgifjorhZ] izfrifjorZ 
vkSj fefJr izfn”k] ,filykWu] fdzLVksQsy vkSj fjph izfn”kA 
 

;wfuV 19% Dyklhdy ;kaf=dh 

Mh&vysEcVZ dk fl)kUr] dsUnzh; cy xfr] dsIyj ds lehdj.k rFkk fu;e] d`f=e 
mixzg] ySxzst vkSj ikWft;u dks’Bd] fofgr :ikUrj.k] gSfeYVu&tSdksch lehdj.k] 
dks.k fdz;kpj] ySxzsaft;u vkSj gSfeYVfu;u oSf/kdrk vkSj xfr ds lehdj.k] lkis{krk 
dk fof”k’V fl)kUr&yksjsUVªt :ikUrj.k] lkisf{kr “kq)xfrdh vkSj nzO;eku&ÅtkZ 
rqY;rkA 
 

;wfuV 20% Å’ekxfrdh 

Å’ekxfrdh dk “kwU; fu;e] Å’ek] dk;Z vkSj vkUrfjd ÅtkZ] Å’ekxfrdh dk igyk o 
nwljk fu;e] izfrorhZ vkSj vifjorhZuh; izfdz;k,aa] rki batu vkSj jsfQztjsVj] 
Å’ekxfrd dk rhljk fu;eA 
 

;wfuV 21% ijQsDV xSl dk O;ogkj vkSj xfrd fl)kUr  

,d ijQsDV xSl dh fLFkfr dk lehdj.k] xSlksa dk xfrd fl)kUr&ekU;rk,sa] nkc dh 
vo/kkj.kk] xfrt ÅtkZ vkSj rkieku] xSl v.kqvksa dh vkj-,e-,l- xfr] LorU=rk dh 
dksfV] ÅtkZ ds lefoHkktu dk fu;e] xSlksa dh fof”k’V Å’ek ds fy, blds vuqiz;ksx] 
e/;eku eqDr iFk vkSj vkoksxknzks la[;kA 
 

;wfuV 22% nksyu rFkk rjax 

vkof/kd xfr] vkof/kd Qyu] ljy vkorZ xfr vkSj blds lehdj.k] voLFkk¼Qst½] 
fLizax dk nksyu% cgky”kfDr vkSj cy fu;rkad] ljy vkorZ xfr esa ÅtkZ% xfrt vkSj 
fLFkfrt ÅtkZ,aas] ljy yksyd% yksyd ds le; vof/k ds fy, vfHkO;fDr lw=] eqDr] 
izfrizHkkfor ¼cykr~½ vkSj voeafnr nksyu] vuqukn] rjax xfr] vuqnS/;Z vkSj vuqizLFk 
rjaxsa] rjax dh xfr] ,d izxfr”khy rjax ds fy, foLFkkiu laca/k] rjaxksa dk v/;kjksi.k 
fl)kUr] rjaxks dk ijkorZu] fLVªax rFkk vkxZu ikbiksa esa [kM+h rjaxsa] ekSfyd eksM vkSj 
gkeksZfuDl] foLiUnu] MkIyj izHkkoA 
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Physics 

Unit I: Kinematics 
Frame of reference, Motion in a straight line, Uniform and non - uniform motion, Uniformly 

accelerated motion, velocity-time, position-time graphs, relations for uniformly accelerated motion, 

Elementary concepts of differentiation and integration for describing motion, Scalar and vector 

quantities: Position and displacement vectors, general vectors and notation, equality of vectors, 

Relative velocity, Unit vector, Resolution of a vector in a plane – rectangular components, Motion 

in a plane, Cases of uniform velocity and uniform acceleration-projectile motion, Uniform circular 

motion. 

 

Unit II: Laws of Motion 
Concept of force, Inertia, Newton’s first law of motion, Newton’s second law of motion, 

impulse, Newton’s third law of motion, Law of conservation of linear momentum and its 

applications, Static and kinetic friction, laws of friction, rolling friction, Dynamics of uniform 

circular motion, Centripetal force and its examples. 

 

Unit III: Electrostatics 
Electric Charges; Coulomb’s law, Electric field, electric field due to a point charge, charge 

distribution and dipole, torque on a dipole in uniform electric field, Electric flux, Gauss’s theorem 

and its applications. Electric potential, potential difference, Electric field as a negative gradient of 

electric potential, electric potential due to a point charge, a dipole, charge distribution and system 

of charges, equipotential surfaces, electrical potential energy of a system of two point charges and 

electric dipole in an electrostatic field. 

Conductors and insulators, Dielectrics and electric polarisation, capacitors and capacitance, 

capacitance of a parallel plate capacitor with and without dielectric medium between the plates, 

energy stored in a capacitor. Van de Graaff generator. 

 

Unit IV: Electric Conduction  
Electric current, flow of electric charges in a metallic conductor, drift velocity, mobility and 

their relation with electric current, Lorentz – Drude theory of electrical conduction, Wiedmann – 

Franz’s law, Ohm’s law, electrical energy and power, electrical resistivity and conductivity. Carbon 

resistors, colour code for carbon resistors, temperature dependence of resistance, Kirchhoff’s laws 

and its applications.  

 

Unit V: Magnetic Effects of Current and Magnetism 
Biot – Savart law and its application, Ampere’s law and its applications, Force on a moving 

charge in uniform magnetic and electric fields, Cyclotron, Force on a current-carrying conductor in 

a uniform magnetic field. Force between two parallel current-carrying conductors, moving coil 

galvanometer and conversion to ammeter and voltmeter. 

Current loop as a magnetic dipole and its magnetic dipole moment. Magnetic dipole 

moment of a revolving electron, Magnetic field intensity due to a magnetic dipole along its axis and 

perpendicular to its axis, Torque on a magnetic dipole in a uniform magnetic field; magnetic field 

lines; Para-, dia- and ferro – magnetic substances with examples, Electromagnets and factors 

affecting their strengths.  
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Unit VI: Electromagnetic Induction and Alternating Currents 
Electromagnetic induction, Faraday’s law, induced emf and current, Lenz’s Law, Eddy 

currents, Self and mutual inductance, Alternating currents, peak and rms value of alternating 

current and voltage, reactance and impedance, LCR series and parallel circuit, resonance, power in 

AC circuits, wattless current, AC generator and transformer. 

 

 

Unit VII: Work, Energy and Power 
Work, kinetic energy, work-energy theorem, power, Potential energy of a spring, 

conservative forces, conservation of mechanical energy, non-conservative forces, elastic and 

inelastic collisions in one and two dimensions. 

 

Unit VIII: Gravitation 
Keplar’s laws of planetary motion, law of gravitation, Acceleration due to gravity and its 

variation with altitude and depth, Gravitational potential energy, gravitational potential, Escape 

velocity, Orbital velocity of a satellite, Geo-stationary satellites. 

 

Unit IX: Electromagnetic waves 
Displacement current, Electromagnetic waves and their characteristics, Transverse nature of 

electromagnetic waves, Electromagnetic spectrum, Maxwell's equations in free space and linear 

isotropic media, boundary conditions on the fields at interfaces, Scalar and vector potentials, gauge 

invariance, Electromagnetic waves in free space, Poynting vector, Poynting theorem, energy and 

momentum of electromagnetic waves. 

 

Unit X:  Optics 
Reflection of light, spherical mirrors, mirror formula, Refraction of light, total internal 

reflection and its applications, optical fibres, refraction at spherical surfaces, lenses, thin lens 

formula, lensmaker’s formula, Magnification, power of a lens, combination of thin lenses in 

contact, Refraction and dispersion of light through a prism, Scattering of light – blue colour of the 

sky and reddish appearance of the sun at sunrise and sunset. 

Optical instruments: Human eye, image formation and accommodation, correction of eye 

defects using lenses, Microscopes and astronomical telescopes and their magnifying powers. 

Wave optics: wave front and Huygens’ principle, reflection and refraction of plane wave at 

a plane surface using wave fronts, Proof of laws of reflection and refraction using Huygens’ 

principle. Interference, Young’s double slit experiment and expression for fringe width, coherent 

sources and sustained interference of light, Diffraction due to a single slit, width of central 

maximum, Resolving power of microscopes and astronomical telescopes, Polarisation, plane 

polarised light, Brewster’s law, uses of plane polarised light and Polaroids. 

 

Unit XI: Dual Nature of Matter and Radiation 
Dual nature of radiation, Photoelectric effect, Hertz and Lenard’s observations, Einstein’s 

equation of photoelectric effect, particle nature of light, Matter waves, wave nature of particles, de 

Broglie relation, Davisson - Germer experiment, Wave - particle duality, Wave functions in 

coordinate and momentum representations, Commutator and Heisenberg’s uncertainty principle, 

Dirac’s notation for state vectors, Schrödinger equation (time - dependent and time -independent), 

Eigen value problems (particle in a box, harmonic oscillator, etc.), Tunneling through a barrier. 
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Unit XII: Atoms and Nuclei 
Alpha-particle scattering experiment, Rutherford’s model of atom, Bohr model, energy 

levels, hydrogen spectrum, Composition and size of nucleus, atomic masses, isotopes, isobars, 

isotones. Radioactivity, alpha, beta and gamma particles and their properties, radioactive decay law, 

Mass-energy relation, mass defect, binding energy per nucleon and its variation with mass number, 

nuclear fission, nuclear reactor, nuclear fusion. 

Unit XIII: Electronic Devices 
Semiconductors; semiconductor diode, diode as a rectifier, LED, photodiode, solar cell and 

Zener diode, Zener diode as a voltage regulator, Junction transistor, transistor action, characteristics 

of a transistor, transistor as an amplifier and oscillator, Number system: binary, octal, hexadecimal, 

BCD code, Gray code. Boolean algebra, De Morgan’s law, Logic circuits: OR- gate, AND- gate, 

NOT- gate, NAND - gate, NOR - gate and XOR - gate, Digital techniques and applications 

(registers, counters, comparators and similar circuits), Operational amplifiers and their applications. 

 

Unit XIV: Communication Systems 
Elements of a communication system, bandwidth of signals, bandwidth of transmission 

medium, Propagation of electromagnetic waves in the atmosphere, sky and space wave 

propagation, Need for modulation, Production and detection of an amplitude-modulated wave, 

Computer and communications, Need for communication networks, Internet, World Wide Web, 

Communication protocols, Local Area Network.  

 

XV: Atomic and Molecular Physics  

Quantum states of an electron in an atom, Electron spin, Hund’s rule, Pauli exclusion 

principle, Stern - Gerlach experiment, Zeeman, Paschen - Back and Stark effect, X- ray 

spectroscopy, Lasers, spontaneous and stimulated emission, Einstein A and B coefficients, Optical 

pumping, population inversion, rate equation, Modes of resonators and coherence length.  

 

XVI: Condensed Matter Physics  

Bravais lattices. Reciprocal lattice, Diffraction and the structure factor, Bonding of solids, 

Elastic properties, phonons, lattice specific heat, Free electron theory and electronic specific heat, 

Response and relaxation phenomena, Drude model of thermal conductivity, band theory of solids: 

metals, insulators and semiconductors, Superconductivity. 

 

XVII: Nuclear and Particle Physics  

Basic nuclear properties: size, shape and charge distribution, spin and parity, Binding 

energy, semi - empirical mass formula, liquid drop model, Nature of the nuclear force,  Particle 

accelerators and detectors, Classification of elementary particles, Fundamental interactions, 

Elementary particles and their quantum numbers, symmetries and conservation laws, Lepton and 

Baryon numbers, Gellmann - Nishijima formula, Quark model. 

 

XVIII: Mathematical Methods of Physics  

Vector algebra and vector calculus, Gauss, Stokes and Green’s theorem, Matrices: 

orthogonal, unitary and Hermitian matrices, Eigen values and eigen vectors of matrics, Special 

functions (Legendre, Bessel, Hermite and Laguerre functions), Tensor: covariant, contravariant and 

mixed tensors, Epsilon, Christoffel and Ricci tensor.  
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XIX: Classical Mechanics  

D’ Alembert’s principle, Central force motions, Kepler’s laws and equations, Artificial 

Satellite, Lagrange and Possion bracket, Canonical transformations, Hamilton – Jacobi equation, 

Action angle variable, Lagrangian and Hamiltonian formalism and equations of motion, Special 

theory of relativity - Lorentz transformations, relativistic kinematics and mass–energy equivalence.  

 

Unit XX: Thermodynamics 
Zeroth law of thermodynamics, Heat, work and internal energy, First and Second law of 

thermodynamics, reversible and irreversible processes, Heat engines and refrigerators, Third law of 

thermodynamics. 

 

Unit XXI: Behaviour of Perfect Gas and Kinetic Theory 
Equation of state of a perfect gas, Kinetic theory of gases – assumptions, concept of 

pressure, Kinetic energy and temperature, rms speed of gas molecules, degrees of freedom, law of 

equipartition of energy and application to specific heats of gases, Mean free path, Avogadro’s 

number. 

 

Unit XXII: Oscillations and Waves 
Periodic motion, Periodic functions. Simple harmonic motion (S.H.M) and its equation, 

phase, oscillations of a spring-restoring force and force constant,energy in S.H.M.-kinetic and 

potential energies, simple pendulum-derivation of expression for its time period, free, forced and 

damped oscillations, resonance, Wave motion, Longitudinal and transverse waves, speed of wave 

motion, Displacement relation for a progressive wave, Principle of superposition of waves, 

reflection of waves, standing waves in strings and organ pipes, fundamental mode and harmonics, 

Beats, Doppler effect. 
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