
  m0iz0 f”k{kk lsok p;u vk;ksx] iz;kxjktA 
Syllabus 

Lecturer (PGT) -  PHYSICS  
(Subject Code- 01) 

1. Mechanics 
Vector algebra, product of vectors and scalars, vector identities, background of vector calculus, 

concept of line, surface and volume integrals, physical significance of gradient, divergence and curl, 
Gauss and Stokes theorems. 

Centre of mass, rotating frame of reference, Coriolis force, motion of rigid body, moment of 
inertia, theorems of parallel and perpendicular axes, moment of inertia of sphere, ring, cylinder and 
disc, angular momentum, torque, central force, Kepler's laws, motion of satellite (including 
geostationary satellite), Galilean transformation equations, variation of mass and length with velocity, 
time- dilation, addition of velocities and mass-energy equivalence relation. 

Streamlined and turbulent flow, Reynolds number, Stokes law, Poiseuille's formula, flow of 
liquid in capillary tube, Bernoulli's theorem and applications, surface tension. 

Relation between stress and strain, Hooke's law, elastic moduli, Poisson's ratio, elastic energy. 
Physical world and measurement, kinematics, laws of motion, work, energy and power, gravitation. 

2. Thermal Physics 
Concept of heat and zeroth law, first law of thermodynamics and internal energy, isothermal 

and adiabatic processes. Second law of thermodynamics, entropy, Carnot cycle and Carnot engine, 
Maxwell's thermodynamic relations, Clausius-Clapeyron equation, porous plug experiment and Joule-
Thomson effect. 

Behavior of ideal gas and kinetic theory of gases, Maxwell's law of kinetic distribution. 
Calculation of average velocity, root mean square velocity and most probable velocity. Degrees of 
freedom, law of equipartition of energy, specific heat of gases, mean free path, transport phenomena. 

Black body radiation, Stefan's law and Newton's law of cooling, Wien's law, Rayleigh-Jeans 
law, Planck's law, solar constant, production of low temperature by adiabatic demagnetization. 

3. Waves and Oscillations 
Oscillations, simple harmonic motion, progressive and stationary waves, damped harmonic 

motion, forced oscillations and resonance, sharpness of resonance, wave motion, plane and spherical 
waves, superposition of waves, Fourier analysis of periodic waves - square and triangular waves, phase 
velocity and group velocity, beats. 

4. Optics 
Cardinal points of coaxial system, simple questions based on combination of thin lenses, 

eyepieces - Ramsden and Huygens. 

Huygens' principle, conditions for sustained interference, Young's double slit experiment. 



Division of amplitude and wavefront, Fresnel's biprism, Newton's rings, Michelson's 
interferometer. 

Diffraction by straight edge, single, double, multiple slits, Rayleigh criterion, resolving power 
of grating and optical instruments. 

Polarization, production and detection of polarized light (linear, circular and elliptical), 
Brewster's law, Huygens' law of double refraction, optical rotation, polarimeter. 

Lasers - temporal and spatial coherence, spontaneous and stimulated emission, general concept 
of laser emission, Ruby and Helium-Neon lasers. 

5. Electricity and Magnetism 
Gauss's law and applications, electric potential, capacitors and capacitance, Kirchhoff's laws 

and applications, Wheatstone bridge, Biot-Savart law and its applications, Ampere's circuital law and 
applications, magnetic induction and field intensity, magnetic field on the axis of a circular coil, 
electromagnetic induction, Faraday's and Lenz's laws, self and mutual inductance, alternating current, 
L-C-R circuit, series and parallel resonance circuits, Quality factor (Q-factor), AC bridges, Maxwell's 
equations and electromagnetic waves, transverse nature of electromagnetic waves, Poynting vector, dia-
, para-, ferro-, antiferro- and ferrimagnetism (qualitative), hysteresis. 

6. Modern Physics 
Bohr's theory of hydrogen atom, electron spin, Pauli's exclusion principle, optical and X-ray 

spectra, X-ray diffraction, Bragg's law, spatial quantization, Stern-Gerlach experiment, vector atom 
model, spectral terms, fine structure of spectral lines, j-j and L-S coupling, Zeeman, Raman, 
photoelectric and Compton effects, de Broglie waves, wave-particle duality, uncertainty principle, 
concepts of quantum mechanics, Schrödinger wave equation and its applications to (1) particle in a box, 
(2) motion in a step potential and (3) one-dimensional linear harmonic oscillator, eigenvalues, lattice, 
specific heat, energy bands, Kronig-Penney model (one dimensional), energy gap, difference between 
metals, semiconductors and insulators, variation of Fermi level with temperature, effective mass. 

Radioactivity, alpha, beta and gamma radiation, elementary theory of alpha decay, nuclear 
binding energy, semi-empirical mass formula, nuclear fission and fusion, elementary reactor physics, 
elementary particles, particle accelerators, cyclotron, linear accelerator, elementary concept of 
superconductivity. 
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 m0iz0 f”k{kk lsok p;u vk;ksx] iz;kxjktA 
ikB~;Øe 

izoDrk ¼PGT½ & HkkSfrd foKku  
¼fo’k; dksM&01½ 

1& ;kaf=dh% lfn'k chtxf.kr] lfn'k ,oa vfn'k dk xq.kuQy] lfn'kksa dh loZlfedk] lfn'k 
dSydqyl dh ì"BHkwfe] js[kk] ì"B ,oa vk;ru dSydqyl dh voèkkj.kk] ço.krk] MkbotZsUl vkSj 
dyZ dk HkkSfrd vFkZ] xkSl ,oa LVksd dk çes;A 

æO;eku dsUæ] ?kw.kÊ funZs'k ra=] dkfjvkfyl cy] –<+ fi.M dh xfr] tM+Ro vk?kw.kZ] lekUrj ,oa 
yEcor v{kh; çes;] xksyk] fjax] csyu ,oa pfØdk dk tM+Ro vk?kw.kZ] dks.kh; laosx] cy&vk?kw.kZ] 
dsUæh; cy] dsiyj ds fu;e] mixzg dh xfr ¼HkwLFkSfrdh mixzg lfgr½ xSyhfy;u :ikUrj.k 
lehdj.k] æO;eku ,oa yEckbZ dk osx ds lkFk ifjorZu] dky&òf)] osxksa dk ;ksx vkSj 
æO;eku&ÅtkZ lerqY;rk dk lEcUèkA 

èkkjkjs[kh; ,oa fo{kksHk çokg] jsukYM la[;k] LVksDl dk fu;e] ikbtqyh dk lw=] ds'kuyh esa æo 
dk çokg] cjukSyh dk lw= ,oa vuqç;ksx] i`"B rukoA 

çfrcy ,oa fo—fr dk lEcUèk& gqd dk fu;e] çR;kLFkrk xq.kkad] ik;lka&fu'ifÙk çR;kLFk 
ÅtkZA HkkSfrd txr ,oa ekiu] 'kq) xkfrdh] xfr ds fu;e] dk;Z] ÅtkZ ,oa 'kfä] xq#Rok"kZ.k 

2& rkih; HkkSfrdh% rki dh ladYiuk ,oa 'kwU;rk fu;e] Å"ek xfrdh dk çFke fu;e ,oa 
vkUrfjd ÅtkZ] lerkih; ,oa :)ks"e ifjorZuA Å"ek xfrdh dk f}rh; fu;e] ,UVªkih dkukZs 
pØ ,oa dkukZsbaftu] eSDlosy ds m"ekxfrdh lEcUèk] Dykfl;l Dysijku lehdj.k] iksjl Iyx 
ç;ksx ,oa twy Fkkelu çHkkoA 

vkn'kZ xSl dk O;ogkj rFkk xSlksa dk v.kqxfr fl)kUr] eSDlosy ds v.kqxfr forj.k dk fu;eA 
vkSlr osx] oxZ ekè; ewy osx ,oa lokZfèkd çkf;drk okys osx dh x.kukA Lora=rk dksfV] ÅtkZ 
dk lefoHkktu dk fu;e] xSlksa dh fof'k"V Å"ek ekè; eqä iFk] ifjogu ?kVuk,aA 

—f".kdk fofdj.k] LVhQu dk fu;e ,oa U;wVu dk 'khryu fu;e] ohu dk fu;e] jsys thu dk 
fu;e] Iykad dk fu;e] lkSj fLFkjkad] :)ks"e fopqEcdu }kjk fuEu rki dk mRiknuA 

3& rjax ,oa nksyu%&  

nksyu] ljy vkorZ xfr] çxkeh ,oa vçxkeh rjaxsa] voeafnr vkorZxfr] ç.kksfnr nksyu rFkk 
vuqukn] vuqukn dh rh{.krk] rjax xfr] leryh; ,oa xksyh; rjaxsa] rjaxksa dk vè;kjksi.k] 



vkorÊ rjaxksa dk Qqfj;s fo'ys"k.k & oxÊ; rFkk f=Hkqtu&drkZ rjaxsa] dykosx ,oa lewg osx] 
foLiUn 

4& çdkf'kdh& lev{kh; fudk; ds çèkku foUnq,] irys yslksa ds la;kstu ij vkèkkfjr ljy 
ç'u] usf=dk&jsElMu o gkbxsUlA 

gkbxsUl dk fl)kUr] O;frdj.k ds fu:i.k dh 'krZs] ;ax dk nks ifê;ksa dk ç;ksxA 

vk;ke ,oa rjaxkxz dk foHkktu] Qsusy dk f}d fçTe] U;wVu & cy;] ekbdYlu dk 
O;frdj.kekih 

lhèkh dksj ¼Straight edge½] ,dy] f}d] cgq f>jh }kjk foorZu] jSys fud"k ¼dlkSVh½] xzsfVax o 
çdk'kh; ;a=ksa dh foHksnu {kerkA 

èkqzohdj.k] èkqfor çdk'k ¼j[kh;] o`Ùkh; o nh?kZo`Ùkh;½ dk mRiUu djuk rFkk lalwpu] cqLVj dk 
fu;e] gkbxsUl dh f}d viorZu dk fu;e] çdk'kh; ?kw.kZu] èkqzo.kekih]  

yslj&dkfyd rFkk LFkkfud lEc)rk] Lor% o çsfjr mRltZu] yslj mRlZtu ds ckjs esa lkekU; 
vfHkèkkj.kk&:ch rFkk ghfy;e&fu;‚u ysljA 

5&fo|qr rFkk pqEcdRo%& x‚l&fu;e rFkk vuqç;ksx] fo|qr foHko] la/kkfj= rFkk /kkfjrk] 
fdjp‚Q dk fu;e rFkk vuqç;ksx] ghVLVksu lsrq] ck;ks&lsoVZ fu;e rFkk bldk vuqç;ksx] 
,fEi;j dk ifjiFkh; fu;e ,oa vuqç;ksx] pqEcdh; çsj.k rFkk {ks= rhozrk òÙkh;] dq.Myh ds v{k 
ij pqEcdh; {ks=] fo|qr pqEcdh; çsj.k] QSjkMs rFkk ysat dk fu;e] Lo rFkk vU;ksU; çsjdRo 
çR;korÊèkkjk] ,yålhåvkjå ifjiFk] Js.kh ,oa lekUrj vuqukn ifjiFk] DokfyVh ¼xq.koÙkk 
xq.kkad½] çR;korÊ lsrq] eSDlosy ds lehdj.k rFkk fo|qr pqEcdh; rjaxsa] fo|qr pqEcdh; rjaxksa 
dh vuqçLFk ç—fr] IokbafVax lfn'k] çfr vuq] ykSg] çfrykSg& rFkk Qsjh& pqEcdRo ¼xq.kkRed½] 
'kSfFkY;A  

6&vkèkqfud HkkSfrdh%& gkbMªkstu ijek.kq dk cksj dk fl)kUr] bysDVªku pØ.k] ikmyh dk 
viotZu fl)kUr] çdk'kh; rFkk ,Dl&fdj.k LisDVªk] ,Dl&js foorZu] czSx dk fu;e]fnf'kd 
D;kUVehdj.k] LVuZ xSjy‚d dk ç;ksx] ijek.kq dk lfn'k e‚My] LisDVªy in] LisDVªy js[kkvksa 
dk lw{e laj{k.k] tsåtså rFkk ,y&,l ;qXed the‚u] jkeu] çdk'k&fo|qr ,oa dkEiVu&çHkko] 
n czkXyh rjaxsa] rjax d.k }Sr] vfuf'prrk dk fl)kUr] DokaVe ;kaf=dh dh voèkkj.kk;sa] JksfMtj 
rjax lehdj.k rFkk ¼1½ ckDl esa d.k] ¼2½ lksiku&foHko esa xfr ,oa ¼3½ ,dy foeh; js[kh; 
vkorÊ yksyd esa mi;ksx] vkbxu&eku] tkyd] fof'k"V Å"ek] ÅtkZ cS.M] d‚uh&isuh ekMy 
¼,dy foeh;½] ÅtkZ xSi] èkkrqvksa] vèkZpkydksa ,oa dqpkydksa esa vUrj] rki ds lkFk QeÊ Lrj dk 
ifjorZu] çHkkoh æO;ekuA 



jsfM;ksèkfeZrk] vYQk] chVk rFkk xkek fofdj.k] vYQk gkl dk çkjfEHkd fl)kUr] ukfedh; cUèku 
ÅtkZ] vèkZewykuqikfrd æO;eku lw=] ukfHkdh; fo[k.Mu rFkk lay;u] çkjfEHkd fj;DVj HkkSfrdh] 
ewy d.k] d.k Rojd] lkbDyksVªku] js[kh; Rojd] vfrpkydrk dh çkjfEHkd èkkj.kkA 

7&bysDVªkfud& fut rFkk cká v)Z pkyd] ih,u lfUèk] ¼P-N Junction½ Å"ek çfrjksèkd] 
tsuj Mk;ksM] vkSj vfHkyk{kf.kd oØ] f}èkzQoh; ,oa ,d èkqzoh; VªkaftLVj] lkSj lsy] Mk;ksM ,oa 
VªkaftLVj dk fn"Vhdj.k çoèkZu]& |ksyd] e‚MqysVj rFkk lalwpd ds :i esa mi;ksx] 
jsfM;ks&vko`fÙk rjaxksa dk lalwpu] ykftd xsV rFkk mldh lR; & rkfydk rFkk vuqç;ksxA 

***** 


