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B.Sc. ( Hons.) Physics 

s·tHEME OF EXAMINATION . 

Part I RNamination : 1990 

., 
'Paper I : Mnthe,nntkn~ ' Physi~s I 
Paper II : Mccha!1ics 
·Paper III: Elect. & Mag. 
Paper IV: Practicals 

Part II Examination : 199!· 
Paper V : Mathematical Physics II 

Paper - VI : Thermal Physics ·I 

Paper VII : Vibrations and Wave Optics 

Paper VIII : Practicals 

Part Ill Examiriation : 1992 
Paper IX : :Mathem.atical Physics III 
Paper X t Thermal ,.Physi~s· II 

. . 
Paper XI : Electromagnetic Theory · 

Paper XII : Electronics 
Paper XIII : Atoniic Physics and Quantum 

Mechanics 

P.aper ·XIV : · · Physi<::s of Materia ls 

Paper XV : Practicals• 

Paper XVI : Practicals 

Duration 
Hours 

3 
3 
3 

4 

3 
3 
3 
3 

3 

3 
5 
5 

Maximum 
Marks 

50 
50 

50 
75 

50 
50 
50 
75 

50 
50 
.50 
50 

' 

50 . 

50 

75 
75 

Note : One fourth of the marks for the practical pape 
shall be reserved for the Laboratory record 1 

the candidates, · 

The Hon<;> urs . Examjn~tion ~or the degree . of B~cl1el<~f ·of Scienc 

shall include : . 
I. A qualifying test in English at . the •end of the fi.r11t year. 

(i) ·Students who have not r.ead EngJist1 beyond class X in 
school will study the·first year 'English B course. · 



!_ '· 

2 

(ii) Students who have not , reatl 
schooJ wi11 study the· above 

English even upto class X in 
mentioned course but thev 

. ' ' 
may, i.f s~ , ?yised, ~l~o ff~e the.,Rc~rdial Eng:ish Course 
in addition. ., 

., (!ii) · S~udents who read core English in classes XI and XII ~ill 
;ttiqy ·the first year £nglis_h 'A' course. · · 

2. 

> 
(iv) SWfents who have read Efoc,tive, Engli~h in clruises XI a11d 

XII will study the first year Elective English Course. . 
• , • - • J 

Note .-,;_composition exercises, wher(! set ,will in,elutje topics of 
; · -interest to students.in Sci~nce and. V<>.cational -Courses. 

, • t )- I • , 

A qualifying te~t in one of the followtng subjects ~t the. ·end of 
the second year-One Paper 100 Mark:i. 

. - • . ; . ·i ' \ 

(a) Physical Sciences consisting of Physics or · Chem}stry/ 
l · i 1, 

Mathematical Science including Statistics.· 
' . !' ,• ' . , . . _' '· c . ' : , j , I I • ' 

(b) Life ,S'Ciences consisting of Botany/Zoology and ,Anthro-
' • , '. I ,- • ., 

pology . . •· ,. ,. , 
• _ , • • I • • !) , , • 1 ,;,.,,., , , '•., ,, ' ' 

(c) Earth .Sciences comprising. basi~all)' of Geological' Science. 
( • . ' • f •'• I r . •' ' .: ' 

(d) Matheniatic~l Sciei1ces in~ludi~g Statistic~ and Operationtl 
r -~ : I ' • • I ' .J · _ '• • l • r : • ,' ,. . . • ,~ 

Research. . , ... · . . ·. · '< . · · · 

(e) B~hc\vioural Sciend~s. 

, (f) History of Sdence-·_an,4 Scient~fi~ _fyfethod. . 
' • > • ',.' ! '·• .'!'!:'f ,.:!., . , , \ •' I :

1 

I 

1

1 

Sub.; idiary Subjects : .Two. Examinations in . each of two . subsi--:,. 
di~iy • subjects~ . :(Fi:11s.t ,, ·,Examination .:_._at _ 
the encl, of fir.st ye~r- ~nd1 · ~cqnd exami-

, na!ion at _the e'!d o~ seco~d Y•l'-'l· , ; ';r 
. (a) Chemistry; and 1 

- ' . : l; ,· . . I 

. ': (b) Mathem~tid1 
I• 

Detailed Cour1es- of R~adinp 
, ' . 

.. , ' , . , . ' ' . I. I ". • , •·: , i· ' :-.'I; ·• ' ! .- : ,''· . 
PAPER-I : MATHEMATICAL "'.PHYSICS-I i 

:i fe 

Vec{or A,lge,bra .: ~~~l~.r -· and vec;t (i) r ,products; polar and . Axial 
v.ect~rs a·nd their exaµJp.J.es 'rfom-Physi_~s. · .Jriple ai;i<;l q4~i~~l,1,1pule p_rod,ucts 
Vector equation of a ,st.taight line, pla11e and sph~re, .. . 1 · 

, I , , I ; • • • • • • , _, , 1 ·•, 
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l 

7. 

Series Solution of Linear second order diffe t' l . . . . - . . ren ia equations and special functio.nJ : 

Smgular points of second order diffi t· l . . . - . eren ia equations and th . 
importance. Series method (F hen· ) 8 . eir r4:> ms . olut1on of Harmonic Os 'l 
lator. Legendre, Bessel Hermite and Lag ' d'ffi CI • G Be ' uerre t ercntial equations, 

amma, ta, functions and Riemann Zeta function. 

Orthogona! ·Polynomfols : 

Legendre Polynomials, Rodrigue's formula. Ge . r. . • R . ' neratmg ,unction 
ecurrencc relations, Orthog,malitv As.,ociat d L d . ' H · d L ' · e egen re funcbons, 
errmtc an . agµerrc polynomials; their generating functions Rodrigue's 

formulas, Recurrence relations and Orthoaonali"ty Bessel 1· , · ;-o , unctions. 

Bessel Functions : 
·Bessel functions of first and second •kind , Generating function, Recu• 

rrence fOl:mulas, z~ros of Bcsseffunctions, Orthogonality and Asymptotic 
formulas. Series ~xpansion .o~ a function in terms of a complct, set of 
othogonaI functions Fraunhoffer. Diffraction i~teg~al, Hankel function 
aDd CylindriCal travelling waves. Mcdificd Bessel functl.,;,s and Fresnel 
in1grals. · · · 

Partial Differential Equations" ·_. 
Wave equation in 3-dimentiQn. Tra~ verse vibration of stret-chcd, 

strif,g •D' Alembert's iol ution. . Oscillation of hanging chain. _Vibrations 
of, rectangular and ci_rq1lar membrane. 1 Heat conduction and Diffusion• 
equations. Derivation of the equatioo of heat conduction Linear •flow,-
Two and three dimensional heat conduction. Temperature inside-circular 
plate. Laplace equation in cartcsian, cylindrical and spherical eoordi, 
nate systems. Problems of steady flow of heat in an infinite and semi 
Infinite tod·, ii,ctangular-'and circUlar 'plak Potentia

1 
of a riflg. Potential 

about a spherical surface. Circular and spherical harmoni~. 
,' 

PAPER-VI : THE~MAL PUYSICS-1 . 
17,e,modyrvimics- c()IIG,pti and Applications : Conccj>ts : zer<iih aiid. 

First taw of thennodynamics. Reversible and Irreversible procesSCI• 
Conversion of heat into·work. Garno\ theorem. · S~cond law of tbcrDlo• 
d ynamics. 0 ·ThermO<lynam_ic t_emperature. Claus.ills inequality. ~ntroPY· 
Enl19PY chang~ in revcrsi hie pl'Occss<S. Temperature.•. Entropy d,ag,:~lllll• 

The principal of increase of Entropy• · · ' · 



Applioations • : 
. . Ideal g~scs : , Equation o!- sta~~' inter~al ene~y, . Spcci,fic heats 
entropy. Isot~_~r:mal and ~d1abat1~ 

1 
froccsscs. Compressibility and 

expansion coefficient. Adia~~tiG lapse rate_. 

Real gases : Deviations from the ideal ga~ equation. The virial equation 
Andrew's experiments on CO2 gas, continuity of liquid. and , g.asC\'.>.us state. 
Vander Waal's . cquat~on. Critical constants and law of corresponding 
states. Free·expansion, Joule-Thompson effect. . . 

M~gnetism : Magdctic· work M~gn~tic · cooling by adiabatic dcmag-· 
neti~atiom Appr.oa:eb to: ·absolute zerdt · 

V . 

Thermo'dyriamic Potentials : Enthalpy, Cibb's Helmhdltz functions, 
· M~~clls' rela~ions , a~d .. their appljc~tions. l'-ds equations.. Gibb's 
~1~~~ltz eqµatien . . ~MF of a ,r~-y,~sible,c;~IL 

1' Eqµilib;ia _o/P~ysic~-~fre,~icdl sys·te'm ·:. r Change ·of phase, Equilibrium 
~iiwccn Hquid' and its _va&r, Clausi,us-Ciapeyron equa~i~n. The triple 
point; .Second ·order {>hase trans'itions. Chemical potentials . . phase , 
equilibrium. The Gibb's phase rule and its application. 

. . 

Kinetic Theory of Gases : · Deri~ation of Maxwell's law of di~tri-
lluti6n·, of veloci1tieshand1 its · expe,imental -verifica tidn. · M~an-frec- path. 
;R~rt,phenomena ... v~iscooi,ty, C@nduetien and; d<i.ffusion. One dimen-
simal'. Random walk. B-rownian m0tion. La:i:tgevin_ and '. Emstein's theories 
andi cxp.erhnental -determinat>ion of · Avogadro's 'number. · Examples of· 
B~nian, m0~on1in•physits- Ga·lvanu-meter mirror. Sedimen~ation and 

· JdBJ1s0n ingisc-; 
l / J , ,, ' . . . 

PAPER~ VI[ : .V-lBR~TlONS• ANO WAVE Qi'flCS 
' . ' 

Vibrations . :· 'Free· oscillatfons -widi one· degree: . of freedom. Linearity 
and superposition prin~iple. ,Sys~f . wit~ t~o d~gre~s . of freedom 
(coupled oscillAtors). 'Normal ·coordinates and nor.qial modes. Energy 
transfer. ~ornfal µiodes of .N ~9.upleq ?scillaf9rs phicked, and. struck 

• • • .> .,,. . ' - -

strmg. · 

Wabes ·: 1 Wave!' equatfon:. , Travcll'ing waves. Plane and spherical 
wa\lt8~ Huygen's'. pri_n~iple. Law df' reff~etion. Superpe~ition of two 
h:alm:onft wa-ves1• Silp~rp()'sltibn of N hatm01.1it w·aves. ; Pulses and wave 
packets. . + · 
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Wave Optics . : Light waves. · El~tromaw11etic :natuffl of'tlirkt ·wava; 

Two-beam interference : Division of amplitude~ Division ·of wave 
front. Young,'s double slit .. · Fresrt~lJs•'lli,prisillr Mfoli-elson?r interfertt• 
meter. Circular and straig!lt•:f.ring.cs. Visihilily CUf!VC: Stan~nlizati81l 

of metre. 
. • ..J. • -~ 

Multiple Beam Interference : Interference in thin films. Haidinger 
and,Brews:ter,· fr.inges . _ t.oe-aHzed fringes·. NcWttJrr's· ltin~: 'Pahry-Perot 
inter-ferometer. Ai'ry.1s~fo~mula:.for · intensity.' Ra.olvmg pewcr-· afld· 
Fabry-P~rot. etalon; · Method 9f e_~ac~ fr~ctions. Channdled 1p,ectra. 

' • • • ' l • f 

Interferei1ce between two ,imlepe11de11:t~:sour~!. Time- ·e1( coltcrenf.el 
(Q_ualitatiive disoussi-ons~·.' _Spatial . and Tempo-rail Coherence ¥~ 
coherence. Hologt.a-pby. : 
• ' • ·, , I• I •• . ;t, . t 

1 
Fra~nho.ffet,Piffracti~n _: D~ra?ti~i:i .~, s~gle sl.i~,, q~cular ~pcr-ture 

and· at two paralld slits. -~lane .diffract~on:j ,J;"ati_ng. -~esoJyilJi power of 
telescope and micr~cope. Numerical · aperture. Resolving power and 
d.iipors,ive. J_}OWC-f of ,a J)l~nerdHfraction grating. '. . I." 

Fresnel's 1Dijfractio~ ·: Divi~ion 'of wav~f~ont into ,·half=- period zones 
Rectilinear propagation. Z6n~ Plate. Fresn~l'i: 'int;grals. ·comu's spiral 
applicati~ns of Cornu's spiral , t~· thf? ·au~iysis of d~~rattion at a -straioght 
edge, a · slit, a win::; ·an-cpapue strip '~ici ~· circular aperture .. 

' ' . , .,. ,t. ' 

PAPElt-VIII : PRACTICALS 
I I '~ ' I .J~ I • ,. \ ' • \ , f t I f 0\ ' < 

I.. , -ujr~0ni~ gr,ating-dotcrrnimtdo11:t>fl ifrequtsnc~.- :_. 
2. Dfameter;of 'a \Vire'·hy dittr,ttion methbd~'. ~avelength of light· ~y 

. 4, , 

. 5;' 
6. 
7. 

r : 8. 
M ' 

~r 
10. 

Bipri_sm. 
Refr.activ:e: index·, by Total:, :Inter.nai refle~tion· ·us~ &al.llllian, eye 
. p~~ce. , ,,. 

Miphelson~ l riter-feromet'er . 
'DiWrad:ton g-r~rtiWg: ( -wa v~ l~11g:th r'and resol~hig-'.Jiowt:r) . 

Ne'f,ton'·s rings.i -: · , 
Spe.ctrometer-Cauchy's constants, Resol~n-g ' power au~- Dia~ 

po~er of the pris~. . , 
• j • • I I ' • , • 

St~dy 0£
1
B,G. . . . 

Theiµial .~onductivity <>LBa~· coaciuetors by LAtcs:~ ;metaod; 

M. by B.G. anm L/-M Miwellrst Bndge- m-od. l 

j 



10 

ll\ V~ty of~\ It' (A.nd.vson111 lll~thod) , 
li, Heh R~iu.mco. by lealmga. , 
:, I 11 

l~ .. Didtett,fo c.onstMt by tile ~•do .of units, 
l~ . tflcnetic'tield mw\u-oment by ·senrch OoiJ. 

\ .. P~PER-,.JX ,: M4THIMATIOAL PHYSJGS JU 

• , ~Vtctw ~s , ,., Mtitri«s ,,• Vector Space nnd Line"r , d . • . d' . . . .. 111 cpeu-· d,~\~&s1s and UftellSlons. I.mem1· t:J·nn~formations. 

• Non-8_ingular n:ausformations. Mut'd~ reprciitmtation of linear 
~abon. 1'•latr1x algebra. :Special mRtrlces. Hermitian and 
Sh-whct·mi~an niaurices. Sin~ular And non-singular mntrices. Inverse of 
• matrix. Change of basis. Similarity trnnsformation. Eigen vector.

11 
---..~ ~en valu.e.s. Diagonaliz~tiorh • Re~uction of coupled linear diffc-
~~i) eqnnti~n of eigcn \ialue prol)'Jcm, Tn,cc of n matrix. Inner pro-
ducts•'of vectors. Unitary and orthogonal matrices. 

't. ' 

. _C41Wia TtJUOrs : Tr~nsformation·of coordinates. ·Tensorial Charac-
ter of the physi~l quantities, Symmetric . and antisy.mµietric tensors. 

., ' ~ ' I . • iJ • • 

Contraction ~cl d1ffcr~tiation. Pseudotensors. Kronecker and alter-
... . ' • . I , I ' . 

n'~ti'ng t~nsors. Moment of Intet(J~ . tensqr and . Euler.'s equation of 
• • 11;~ • • ' ... ' J •• 1.' ' 1 ' 

motion. Stress and strain tensor Elastic constant. Polarization tensor. 
. ,!.· 

I,mgral Transform : Fourier Inte2:r~l Theorem. Fourier Integral ,,. it. . : ' . j ., }} '~ , q , ' ' , t ' . ' 
transform. Sine and cosine. transfor~ . tjf?ll voluHon theorem. Laplace 
traniorm o! elemcntary,Jun~tiqn;-Qf 4t:riva~iy,es,~:inttg1ta.l,s and Uljt step-
f~c~Qn and of pe~i~dif ~un~ti<;>n~, Tr:~n~l,aticvi _~:ub~ti_t:ution and convolu-
tion theorem. Laplace inverse transform. 

,. •':A/p1icationi of laplat,'fl:rw1s}or;,, :, 'Sofut·loh of first 'and s(icond · order 
o~nary differential ·equations with constant c.oefficients and simultaneous 
first order ordinary differential equat:ons. ·, .. Solution . of one . •dimensional 
diffusion and waye ~quNi~p:-Jie.at fi~w)~ . .ian iµ,6nit1~;and rnmi:inµaj.te rod. 

Dirac Delta function. Green functions and their use ir.i solution of 
onc;,id~c~onal diffc.-:ent;i~l cq:ul;lti()Pt. . · . • . • ,; 

Calculus of Variation : Maxima ancl mil)im~· ~f a' f~n~tio~ of several 
variables. Constrained . maxim~ and . minima. Methci~ .. .of Lagrange 
undctermined-111ttltiplier~: V ai'iatoion.al, princip'le . . ~,Euler.'s equation and 
its application to geodc.,ips .an4.;ntinimuril.~~uifacc. "rea. 
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/ttuld Mutio~ 1 '1 'f eohtbi11kt '"tu1d01, ( . .,., w , 
l~t1,11utiu1• of ,m,ttcm ~, ,1 + 'it • O ) 

(-i ,p C L\ F .. J 4J! -L\ , )~ 1,1o ... 11omoulli•, 
'.!'heottOH 01r,~1datkm, v,wur1' ttue,, V~Ju• ttlow•Vo~illt'• rormula. 
l(nynold uwril;~,, i I/low r,~i#f, • <Jtrm.Jf~r ,iylindtt, 

PAHR~ X 'tHIIMAL l'JIYIICI JI 

Olttulu11t ,9tt11l11ir11 : 1"ntn,py and thirmodynamk probability. 
Mn.1ew1H 1Jottimnufl (tilltrU,udt,u, 1if ,.ernu,dytt~mic ftrndion• of a ,y•~ 
h1Wfog 1.1 /ln1f @ ,ittu11Jir of e11~tff Jevtl•; ntgadve temr,mrature. 
,tywunfo fmicflotui 11(' ittt idt~I ga• Ot.ittt entropy exprc•u,n, Gibb'• 
V,rMkJ,c;, Tiaw ,,f @{11dparfitwn "r imrgy and h• appli'catfon to specific 
hrnt~, HP4'dffo lu}at of' hydrogtm, ()rtho and para 1,ydr'"'""· 

tJto.ultJt1t 1r11ory uf lladtation : .Pr<1pertiet and thernW,dyuamid of 
tJ~fUtil r11,!l1tl,.m, KJrch1wff'1 faw. Stefan'• law, Wien11 di,pJaument 
law, '1'r.rn•pi,ratur" '11' Stellar atrtiotphere, 

(Jpantum 'l'ftclll'} of radiation : Planck'• law--Derivati(Jfl and experi• 
. a ' , m~1, ud verl,foatitm, , · 

Quan,um s,ati1tic1 : Bme .. Ein,tein "nd Ferrni-1:>irac dittribution 
lttWA, Calcula1ion of the thermodynamic functi,ms nf an ideal weekly 
d.r.generate ga•. 

I 

Strong DegAn1raJiun : , ' 

Galcul1.uk,n of thermodynamic functions of au ideal Hose gas. Bose 
' ' ; " 

1UnM1:eln e1mder,1ation, Properties ,,r Jiq~id 'He. (quahtative description), 

lladiation a, a 1a1 of photons and BMe'• derivation of Plank'• Jaw 
l"lux of radiaut energy. Radiation pressure, 'Thermal equilibrium of 
11&dtadcrn, ·it.n1tcln'1 A and B cocff1cicnt1. W orkinl principle of La,aen. 

li'c,rml ,nergy. Therrnodyn~inic functkmt of an ideal Fermi gaa, 
Iteladvi1tic Pcrmi 1~a1. White dwarf stars. Chandrashekhar man limit, 
Saha~, ionization formula, Third Ji,w of thermodynamic•. Abaolute 
doflnftion of entl'OflY· Conaequenc~• of third law, ~nattainabillty of 

1b~olu1·e zero. 
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PAPll"•XI I ILICIIIOMAINl~fltl THIIOAY 
MtotW\\ll'M ,u111MIOHM, Uhphu!tHHf!BI: oun~ut Veutt11' t1.tat1 ~1Jr.lar 

IIO~ntl"II, n@m\d&I'}• f Hflhlom ft I' lntf!l'i~eieN l-ie
1
&W~tm ctlffereut tttf!dh1, 

wave t('tl\ltlon, f'liHt' Wl\Vft8111 dltdth3tl'i,o modlt1, .Pc1yntb,g tlt"Ot1
f!ttl tmtl 

:Pl\}'l\lh'f,\11'(1lot'. l~llMl~~ttfon ol'n,m, Wt•''f!, DnNut'11ultm t,f,Hueit', olr• 
Q\lh\\' i\\\ll ~111,,1*, \lOll\l'llltiHH1 

lltdlflOtl@n "ntl l't\~'ttotlon 111' t\ 111"1,o wnve M tt phtttfl Jntnrl'ttce 
betwttn dt1\1att1lo", l~,,~me\ 1h11lllllh\c, 11·,cl th~h1 vet•IJfoMltm, 'l'c:,t.il 
lnttN\ll NHootlm~, Wt:\V<18 1,, t1otldUotlng mutll1:1, Met1llle reflec::tlon 
(nt)fm1l illqltltmnt,) iklu tlt:1J)th, l\\l

1
trn,en1Ar

1
y theot'Y or the t1ptle1I cmutnnt• 

ti. m1t1ll tmd tlud,, tltittwmlnl\tl,m, lt~GttU\ll1,1ln1' tmd t1ylJ11drie"I c:~v1tle1, 
' ' 'f'•va 1ultfo~, Mudoa ln " 111·M~t~,,~M'~,h\t' ~•we ~~llde, BHtlrgy now llml 

~\tlU\lMlon h, wtwtt l!(lll~~•, lt~Mon~nt 01wltlttN, Powo~• loNN lu u, cavity. 
Q. of I t,t\vhy, 111-oduollou ol' 1)olu1·l~nq Hyht IJy Nl)eeuliw 1·ollectlon 
(llrowatti''~ tm1la) l>y oontrol ot' ttmlM~ion, by Molootlve ab1tH•ptlt,n, 

Pl't)lll:\ptlon ol' o,rn: WI\ voM 'hi tn,l~otroplo :rnadlu ·11·reHnel'8 formu In.. 
l..faltt propt\lfatlon· ln unt,ucll\l 1or~t&l. Doublt'l ' rt1t'rn0tlon, 'Nicol Ro0Ho11 an• Wolll'latt1n 11,·im,. Produedon of clret\1«1•1'y and ellli,tlcally 11olarbed 
llcht, Babinct oomptm8l\tOt'. Arnllyds of polarlzod light. 

I,. I -' , I .. I I 

Maxwell'a equMlous in mloroacoi'lic 11\edla (Plt\urU\} Chtuactcrilt:lc 
plasm& t'reeiuano)', Rofrt\ctive index, Rdlcotlon of mlcrowovl 8 in iouos• 
ph•, . 

I I 1 , l , i 

Loremc•Lol'euti lormuln, Elcnnentt\r)' theory of nornml and 
ano1nalou1 dispersion, C1rnchy and Scllmier18 1·olatlo11, Wood experiment.' 

P.PER- XII : ELECTRONICS 
.. \ ,, . \ 

. . Lin,,, Network : Mnlti1l'1eah Netwo .. ~s .. - Loop end Junction Analy1i1 
Superposition theore~: Ft~equenc'y spect·1:um n~ethod. PhMor diAgrnrm. 

Ntff-li,a,nr tdtmtHl,t and ¥h1ir 1lin1ar Jquiua/,nt.r : Diode, 'Friodc, 
Pe~• aind• thelr ch,a1ructeria«os1 <Drystali diodes uud Transistm,. 
TRwalatot aonfi1uratiom, 411-terminnl c,uiwtlent cir,eurt representation of 
'friode and Transi:itors Hybrid model of Trmnsistcfrs. Elementary idea of 
Field eff'cct Trtl\hsiato'l' and Tunne'l' Diode. ' 1 

... , "'~ '. 

,Li..., Circuits i«J;th Activ, El,m,nts : 
I 

Tube and Tranristor.AmpUfler: Bn,ie- p~inciple, untuned amplifier«, 
its claaalficatiom, a11d frequency response, R-0, coupled and Trnnsformcr.-
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p,uplcn amplifi~. .Feed baek in amplifiers_ and its .advatlltage~. Ampli-
·fier distortion,. · Tuned voltage amplifier. . 

Oscillators : Barkhausen criterion .fer 1self-sustaincd o!Mi,illabQnl, 
Tuned plate oscillator. Crystal oscillator. R-C Oscillators. Sawtooth 

generators. Multivibrator. 

1{on:Linear Parametric Networks : Amplitude modulation-tmall 
sign"'\ (square law), modulators . . D, modulatioll-plate itetection and 
Diode detection. Elementary ideas of'FrequencY modulation and phase 

· "'o®lation. Non, ,Lin ear effects in Amplifiers· Power ','\mplifier (push pull 

cype) . . 
Rectifiers .and .Po:Oer S~pplies: Semicond}lctor Diode as hal(wavc 

and fulf wave rectifers; their eflidencY and ripi,ie fac\ors. · Bridfie recli-
liers. Harmonic generation in re~tilier circuits. 'series inductance filter 
shunt capacita~ce- filters. 1L~~cti0n · -aq.<). _ pi-s,cetion filters, Regula_tion 

characteristics and ripple factors . 
• 
,Jnstrumerit·s : Basic principles of Radio and C Television recei~ers ·and 

Transmitters, Oscilloscope, and V.T:V.M .. · 

PAPER-Xlll: .ATOMIC P:tJYSiqS & .Q,UANTUM PIIYSIOS . , : ' . , 

· · Atomic Structure; En,rgy levels · and Spectra : Alpha-particle '"iaticr-
ing. Bohr-Sornri,.erleld theory of hydrogen aiciffi; correspondence principle, 
_stalioDa,Y states. Quantu:rn nunflbers .J. Q.. M. and rhei< cktail•d diaeussi-
sil!Di,, energy levels de~Cr.acy sped t:ll lines an.d selection. rules. .Exampll! 
of hydrogen and hydrogen like. atoms. • ElectrQn ,,spin. Sedi:um ,D :llil.e!I. 
Spin-orbit coupling and firie structure effects. Romoval of degeneracy. 
:ilecman effect. Bohr rti,,gnet<>n •anti ,Stern-Gerlacl> -ellperi'.mellt . . \Vector 
model-of the atom. ' •Many;electron-1atoms. Paulit~t Prineiple~ Periedic 

table,. · , . • I . . 
Quantum Mechanics : Wave J?ar,tioJe .DU:aH$m for light and 'Matt« 

Photo eteetric effect. .Einstein's equation. Determination of Planck's 
.ti:onstant. l nwrse· Pa0toelect:ric 1~ffec_t (X-ray_pr.oduction and d.et-ermina-
·•a on- of h). Wave nature ,ofM"Her : Electron diffraction. (Dav;_,.. 
.Germ.er Expt.) De B,agile Waves •Packets. ID"neertainly p1ineir,Te-
lllurt,ation of-wiwe..partidll: t11ii>lisin :· Compton scattering: ·Simple-ideaa 

, of
1
Pak cre~ti()n and -anninitatioin ·and 1lrem~strah!W1g. 
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Two slit experiment su~sition pr.inciple. Need for probability 
amplitude. Wave function". Schrodingcr. equation. One, dimensional 
banier and rectangular well problems. Particle 1n a b d 1· · ox an inear 
hanno~c oscillator. Rigid Rotator. 

~nlary .,V,u;/IM Physics : S~ze, mas.s and charge c;>f the nucleus 
binding energy. Nudear force. Semi-empirical mass formula. Liquid 
drop, Nuclear fission. Elem~tary ideas of shaJI model. Nuclear reactions 
:and Radioactivi_ty. . Laws _of decay and growth. a-decay (Gamow's 
-~~)_,. /j decay (neutrino hypo~hesis) and y decay; · 

Det«tion •ntl . Acceleration of Elementary Particks : Motion of 
charged particles in electric and megnetic fields. Focussing electrons in 
dectric and megnet-jc fields. Electron microscope, Principle of linear 
~ei:ator, cyclotro~ an~ Aston mass spectr<;>graph. Working principle 
of G.M. Counter~ cloud chamber and bubble chamber. ' 

·_ PAPER XIV: ·PHYSICS OF MATERIALS 
•' ,,t I 

Crystal Structure :_ Ele~cntary ideas of Crystal structure : ' lattice 
translation vecton. . Lattice ·wit1;i ?- ba,sis, : Unit Cdl, recipr9cal lattice. 
Type1 of lattices. Crystal Diffraction ; .B~~gg's law,, Di:ffi-action of X-rays. 

Elementary Lattice Dy,zamics _: Lattice vibrations_~linear . mono-
~ ~• f;, _,, - ~..,- - .,,. J -,<, .· ........ ,. !S•,· •. '<' :,fl•·. . 

atomic· ancf'diato.mic chains. ,. Aco.ustic~l anti optical phonons. Qualita-
tive description of the phonon spectrum in solid, BriJioajn zon~s, Einstein 
and Dcbyc theories of specific heat of solids. The T 3 law. 

'I' , .. t •, . 

· ·,· Dielectric properties of materials : Polarization . . Local elcct_ric field 
·at a~-atom. Depolarization field. Lorentz field' of dipoles inside, a cavity, 
Field in dielectric between capacitor 'Plates. · ., .. · 

,.· Diele&tri, Constant .4n1J. Polatizability. : Electri.c,, &·µ$ceptibjlity pQla~i-
,..bility, Cla.~i~-· Mo~oti Eqµation CJas$,ic~l •: Theory · of, electronic 
polarizahµity. Oricntational polarizab~lity and i.angevin-Debye equation. 
Conducting and dielectric sp4ere fo a Uniform field. Qualitative discus-
sion ·or ferroel~tric propertie.1 of ma teria1s. · . · 

· L Meg,uJic Properties -of Malter : Resp<>ns~ of,:~µ:J:>stanc~ to Jnegnetic 
_.eld. Dia, pa~ .and ferri and ferioµieg~etjq ;: .matef~Is; . Absence af . 
,negnetic charge, . electric current'! in. ~to~,. :·~lectron spin am:l.~m~etic 
~ment. Mea,ur-ements of th~ ~usceptio,ijity,,of .par~magnetic ,sub~tan~fA~ 
Larmor procession and, gyromogµetic rati9.,. J ~angcvm's thc<>.ry of dll\Jand 



paramegnedsm: Cmie's law, Weiss' 1theo~y of1 fcrromogncti'sm. Ferro-
megnetic domains. B-H Curve and energy loss·•in hysteresis. 

· Elementary Band Theory : Kronig. Penny model. Band gaps. Con-' . 
d~ctors. Semic~nductors a~d Insulators. 

I 

Free electron gas model for metals. Specific heat . of metals. 
Richardson's equation. Wiedemann-Franz law. Thermoelectric effects. 

' 1 I ' ·• 1' 

PAPER-_ XV AND XVI : PRACTICALS . ' . ,_ ,( . ' ' . ': 

1. R-C Coupled (two stage) Am'plifiet. 
2. Tuned plate Oscillator. -, ,,,. •, 
3. Study of simple power i1ttpply. ·' . 

4. Transistor Amplifier 
5. Transistor o~cillator. 

. ' 6. 
7. 

B-H Curve. 
, • . • : : / ' I ~• ., • ! 

Magnetic Susceptibility. 

-8. e/m bar magnet ·Magnetron Magnetic focussing. 

' l • I 

• I 
' !~~ . . l ; 

I . ·• 

9. Use of oscilloscope !ltudy of pulse wave form using _ a neon tube 
circum. 

Half life of radioactive decay (G-~ Counter), 
' 

Study of elliptically polarized~ light. ' ,., -~, ' ,, 
Polarimeter. 

Corn u's method -for elastic consta,nts, -

IO. 

11. 

12. 
13. 
14 . 

. . 

15. 

9onstant deviation spectrometer~Mercury Spectrometer. 

To measure low voltage accurate upto I microvolt. 

16. Stefan's constant 

17. Jamin's interferom.eter: refractive !ndex. 

18. 'e' by Millikan's method . . 

In additions to the above ex.periments, a student will be required to 
take up a project of }J.is choil.'e with the prior perm~ssion of the teacher .. 
in-charge. A sugge3tive list of projects is given below. Projects of 

similar· nature may be added :-

1, To construct and study a 

range. 

regulated power supply of a given 
. o ·: , · ., ·.'\ '-;, · . .. , . .......... :~,#. ,;~ _..~ "" "" 
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2. l),-jp, .9f .a -R:-C .. :co~ led iampJifier , and to study ·var;iation ,of 
phast -W·~&h frcqµency. 

3. To copstruct and calibrate a v~lve volta_µieter of given range. 
·, 

4. To construct a D.C. dynamo. 

5. To asaemble,a Transistor receiver. 

\ ,.l!l,m :-.2,5:% ma_rks .for tlie project. 
25% marks_ for the note books and 

,• ~56-0/o ·mar'ks for two cxperiincnts s pread over two days 
5 hours ea.ch,.day. 

I Year 

II Year 

III Year 

Theory 12 periods per week · 
Pr~cticals : 6 p~11io,d. per we~k.. , 

Theory : 2 periods per w~k. 
Practicals : 9 periods per week. 
Theo~y : 18 periods per week. 
Practicals : 18 pcr~ods per week._ 

, , 
• 1 ,I' • 

,, . 

lj 

D.U.P. 7$,-U~Q9-500 +50. 
. . 

I , 
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