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' Revised syllabus w.e.f. 20ll-12

B.Sc. Semcstcr - I
Optional Subject: Physics

PHY 1.1: Mcchanics and properties of rnatter

UNIT I:
Frarncs of Refercnccs:

liertial fi'trmes, Galilean transfonnation equations (derivation), Invariance

of lrleirrton's Laws under Galiiean Translbrnrations, InYaliance of laws of
conselvation of momentum and energy under Galilean transformations, Non-

iner.tial frarnes, fictitious fore, rotatin'$ frame of reference, concept of Coriolis

force.
04 Ilrs

Liucerr h{omentum: iio,.

Definition of Linear Momentum, i-arv of conservatiori:6f Jinear rnotletltum
for a syster,r of particles, Centre of mass of a system of pdrticles, Position

coorclinates of the Centre of }dass, Motion of center of mass, collision between

two particles rvhiclt stick together (inelastic collision) arrd do not stick.together
'(elasiic collision) in laboratory fraure of lefeience (Onc- Dirneiisional),

Conservation of linear mornentum in case of variabie mass: exampl{s. i) Single

s'ia,9c rooket (expression for velocity neglecting the weight) ii) Double-stage rocket '-

!
i
t
t

Problems

05 I-Irs
02 Ilrs

Lll.ii"l 2:
;\ngular molnentum

Definitign of angular momentum ancl its relatiou to angular vclooity.

Defi1itio1 of Torque and its relation to angular velocity, Reiation between angr-rlar

mornentum and Torquo, Law of u.rn.sre[\/ati.on of angular mometitutn, Work done

by a llorque, Central force,I(epler''s second larv of Platietary motion (derivation).
05 FIrs

Problems 01 I'Irs

Sirnplc llarmonic N{otion (SHN{) I '

Defilition of SHM, Expressions for clisplacement, r,elocity and acceleration

c,l a particle executing SHM, Differential eqrration oI linear SHM, 'liotal energy of'

a particle exccuting SHIr4 (Delivrition), Exptessioris for the period of oscillation oi'

fiit spiral spring (DeLivation), Conipositicn of two liuear SHM,s of equal periods

acting at right pnglcs to each othci, Lissajous ligules.
05 Hrs

Problems o1 Hrs
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UNIT 3: Moment of Inertia
Kinetic Energy lf l rotatilg b.dy, Definition of M.I. and radius of gyrati.n,Perpendic,lar a,d paraller axis rh;;;l, (crerivationr),-M.i of rectangular lamina,Annular ring and circular crisc, (clerivuiiorg, Halrow ana ioiicr cylinders (mentio,of expressions), M. I. of Frywheer lirreory and Experimentar determinatio,).
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Problems

Problems

Problems

Probieins

07 Hrs
02 Hrs

Acceleration due to Gravity
Theory of co,rpouncl pendulu,1.. Interchangeability of centres ofsuspension and osciliation-, Four points collinear wittr irre c.G. about which thetime period is same, conditions for Maxim; ;;^iliri-,,r, time periocls, BarPendulum, Experi,rental determination g{,,.g,, using Bar pend,ru,r, BifilarSuspension with parallel threads. 

r..

05 Hrs
01 I{rs

stress, Strain, Elastic limit, I-Iook,s iaw, Modulii of elasticity for isotr.opicmaterials' Relation betu'een elastic constants (Derivation), Definition of poisson,srtatio, work done for unit volur,e i, strerching a wire, gencring of Beams_Ne,trai surface, Neutrar axis, plane 
"rn.rJr,rg;il;'ilorqeht, Expression forbr:,ding moment (Derivatioir;, u,ritto.m beniing (;.;;;;;,formuia), Trreory ofiight cantilever (Derivation) un,t t-r..tion girderlquurirrrii*;, Torsion expressioufol the couple per unit twist, Torsional pendulllm, E.(perimentai cletermination of"\"'by bending.

07 Hrs
02 tirs

[]NIT 5:
Surlace I'ension.

Molecura, forces, Molecur.ar l.ililge, Surrace eilergy, pressure differenoeacross a cu^'ed riquid surface. Excess piessure ins.icre a sihericat iiquict crrop, (oran air bubble inside a liquid), E*..r, p*rrure inside a soap Bubbre, Difference ofpressure across a curved surface, Angle of Contact, R.ise-of liquid in a capillarytube. Determination of surface t.,,ri"* tr-*rui;r'}il.",r,,rrhod and Jeager,smethod with relevant theory.
it

06 Hrs
01 FIrs

Viscosify
viscosity' of a tiquid, streamline anci urbuleni motion, lriewion,s lar.v of visco.rsflo*'. Sroke's lau,of viscosity., dete,riirr;irr^;i;;-;;-;,;iof iscosit). of riq,idb1' stoke's rnethocl with theory, Derivatio, of .Doiseuiii.l, .l.,utrnr.

0-l Hls
01 }{rs

Problems



Reference books: ,

1. Mechanics (vl-Edition) - J.c.Upadhyay -Ramprasad & so,s,Agra, 2005.2. Mechanics (XX-Editio*) - D.S.Matrrur- S. cha,d & company Ltd., New_Derhi,
2007.

3. Mechanics & Electrodynamics (XVII_EcIition, Course- t &.2)_Brijlai,
Subrananyam & Jivan Seshan, s. cha,cr & cornpa,y Ltd., New-Derhi,200g.4' Properties of Matter (XIII-Edition) - Brijlal & Subramanyam, Eurasia publishino
I-Iouse Pvt. [,1d., New-Delhi, 2C0].

5. Elements of Properties of Matter (,{xvrII-Edition), D.S.Mathur - S. Chand &
Cornpany Ltd., New-Delhi, 2005.::: ,

6. Physics, Vol. No.I ( r"iEditionF Rdslick, Halliday &
Sous Inc., New-york, Singapore, 2005.

S*.-John Wiley &

LT2 graphs.

7. Berkely Physics, vol. No.I - ABC pubrications, Bangarore & New-Derhi.
8' University Physics ( XI-Eclition)- Young & Freedman * pearson Eclucation. 20021.

PHY 1.2: Physics Lab-l
In:futExglmentr:

l. Bar Pendulum L vs. T and L2 Vs.
2. M.I. olthc Fly-Wheel
3. verification of parallel axes theorem of Moment of Inertia rsir-,g Bu,.

Pendulurn.
4. Verification of perpeudicular axes theorem of Mornent of Inertia using

Tortional Pendultul.
Bifilar Suspension.5.

6.

7.
aU.

9.

10.

11.

12.

13.

Yotmg's Modulus of the material of a wire using Searrs, Apparatus.
Y- by Uniform bending- Load riepression Graph.'forsion Pendulum * Rigidity of Modulus.
Co-e{licient of viscosity of liquicl by Stoke,s method.
Surlhce Tension by Jeager,s Methocl r e,;incke,s nlethocl.
Radius of Capillary tr_rbe by mercury p.il.t meihocl.
Use of cRo - Measurement of AC r,,ultug. a,d frequency for. sine and

Lise of mr-rltirneter (clemonstration)

Note: '

1 . Experiments of iour- hours cltration.
2. Minimum of Eight experiments to be per{bnned.

I



Revised syllabus ry.e.f. 20ll-lz
B.Sc. Semester _ II

, Optional Subject: physics

PHY 2.r : Ifinetic theory of gasses, Thermodynamics, Radiation, Energ.r,
Sources and Sound,

UNIT 1: Kinetic theory of gases
Maxrveli's law of distributioriof velociiies (riualitative) & its experir,ental verification.Average' r'm's' & most probable vetociry'(clerivationl..nor"-girrtei, & Fermi-Diracdistribution (qualitative) Mean free path, mention of clausius-Maxwell,s expressions fbrmean free path, Brownian motion, 

'Einri"i,-,,. 
.rp."r.i*"iJerivationl, determinaii.on ofAvogadro's nutnber; Transport phenomena -- viscosity. thermal conductivity, diffusion,expression for q & rc (derivations)problems _-__-_.",, l0 hrs

02 hrs

UNIT 2: Thermodynamics
r{eat enE;ines: otto engine, otto cycre, expression for efficiency, Dieser ergine, Dieselcycle, expression for efficiency & Carnot,s theor.em
Entropy: concept of.entropy, change in entropy in r.eversible & i,eversible processes,entropy-temperature diagrarn, second lau, of ibe;moayru,ri.r.-
Maxwell's relations-clerirration of Maxwellls rel{i;il aiiticatiorls to - 1) claLrsius-clapeyron's equation, 2) crausiLrs equations (specific rr.ut olruiu,.atecr vapours) r0 hrsproblerns I \-r'--'-ry rrvsr vr Jor 

02 hrs

tiNIT 3: Low temperature and pressrlrc
Nleasurement of low tetnperature, exhaust pump & its characteristics, exhaust pressure,degree of vacuum attainable, .p""; "i;;;;p,l) Diffusion purnp-principle, consirr.iio, & rvorking

^ 2) Ionisation gauge-principle,constnrction & rvorkin!.
Production of Iolv tenlperatut'e - Joule Thr-rmson effeci porous prug experime,t witlrtheory, Thernrodynamical analysis of JoLrle 

.l.homson effect l0 hrsProblems 
o2 hrs

tiNl't 4: Radiation
Itadiatiorr pl'essul€, (qtralitative), Stefan's lau,& its derivation using radiatio, pressure.Laboratory nlethod lbr cleterntination of Steftrn's constant. \\/ein s clisplaceme,t [au, withderivation, Rayleigh-Jeans's law lqualitarive), Planck's law oiradiation & its clerivation.Ferry's total radiation pyrometer.proble,rs l0 hrs

02 hrs

UNI't 5:
llncrgy Sourccs
lnirodttction.to ctlerg,v Sources: Energy soLirces and their ayailabilit).: conreutioral auclnon-corlventional ei",ergv sources, Rene*,able enel.g-v ,uu,"au; uavurtug", ancl prospects.soiar energy: Solar cortstant, sclar raciation at lartir's surface, aitenuaticn of- bear,rat.liatiorr.

t
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I
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Solar cell ancl its characteristics.

Sound
Free' forced and sustainecl vibrations, resorance with exarnpres. Anaryticar treatment ofdamped an d rorced 

"i 
u.utiorr. 

-i;;;;; 
;#t"m," r,, ;;;;;[,."';ndition ror amp ritude orresonance, phase of forced vibration, J"-.::-"1*d:;;r;'itlu.._or 

forced vibration,effect of darnping o, phase. I'";;;;;;;;;r", 
"ru 

irs appriiatio,is io pru"k"d srrings.

06 HrsProblems. 
, 

O2lfrs

Reference books:

1' 
[';;:'" 

T'eorv of Gases( r-Edition) - v.N.Kerkar - Idear Book Service, pune,

2' 
fffi:t}lfiorGases( 

Ii-Edition) - i{.s.Bhoosnurmath - rBH prakasrrana,

i ' Ireat & r'rrermodvrrarnics and Statisticar physics( xvlli_Edition) _ Singhar,Agarwar & Satyaprakash .- pragati p.utu.tra,r, Meerut, 2006.+' I-Ieat & 'rhermody,a,rics 
ancl'statisticar?hysics( I_Ecrition) _ Brijrar ,Subramanyanr & Hemne _ S. Chand & Company Ltd., i\ew-i)elhi, 200g.' #:::il"'l,X'iiTll"arnics 
(I-Ecri1i";i D s'Mathur - S. cr,and & cornpany Ltcr.,

6. A Treatise on Heat- Shaha arrd Srivatsava. {l. A text book of heat _ J.B.Rajanr.,
S Encrgl Sources _ G.D.Rai
e 

I::lg1;;rd 
(I-Ectition) - Brijrar & Subramarvarn - Vikas pubrishing house,

10' Texr of souncr (I-Edition) - Khanna & BecJi - A,naram & Sons., Derhi, igg5.I I . l-ext of souncl (Ill_Eclition) _ iV.Cf,ori, _19g9. 
Luruuilir_ wr.Lrlrosh _ S. Chand & Cornpanl.l,tcl., New_I)elhi,

PHY 2.2 :.physics Lab _ II
iUlof eUfer.iments:

l. \/olunte l{esonlt,or.

? Frequency of AC usirrg Sononrcter
j Vetocir,v of sounclthroirgh *i;;-;;;rg sonorneter
1 Use of CRo - stucty 

"f ;;;rrj;;,;;;:;,5' Lee's rnethod of dete,nination o{'trie-rriar conductivity of rubber

05 hrs



6.

7.

8.

9.

10.

11.

12.

Note
I.
2.

Tllermal conductivitr
Specific hea, u, 

"r"il,,tltpoor 
conclttctor" (perspex)

verrtlcation of Stefan.s Law.
J]iiii11,,rt;on of Srefan,s cons rarr r

: i: ;i ::",','#;31,,'Xj;*-,.u ai ut':o n co*e ct i o n bv graph i car m erh o cr
veroclty of sound usilrg Kuncit.s rube

'Experiments 
are of for.rr hours, hLrrationMin i rn Lr nr o f ei gh t 

"*p".;,r.,, t, l"' i.,i.r"rrr"O
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B.Sc. Semester-Ill
(w.e.f.20t2_13)

Optional Subiect: physics

PHY 3.1 : Geometrical Optics and Electricity
UNII 1:
Fermat's r.rr"rl1".:^:-,atenrert & expranation, deri'ation of laws of reflectio, & Sne*slaw. Sign conventiou, refraction at 

..a spherical ,,i,.fi*L. .Abbe,s sign conventionfii::lill;,ffi111:'" rn* a"ni*no,,, .;il;,"io"1iu,ion). Apranaric points &
cardinar o'',*:.:.1rg,irrar points of oprical systems. Equivarent focar rength 

"aJ:Hi,
letrses separatecl by a distarrie & location of carclinaip;;;;;" thick Iens (-derivation).Problems 

B; fi:

,f;::1,;,tlH'.tl,H','# fr:I?,'trl]I,aberrations. 
Merrrods ro reduce sprrericar abe*ations

by aclista,Je.vvrrllrLruri 
rur acnromatrsnt of hvo tltin lenses (l) i,-, .orrru"i, iij'r"0"**,

occulars : Ramsdett & Httl'gen's eye piece (rvith cliscussio, of their. cardi,al poirr:i. 
h^ 

"

probrems 
o2 rrrs
0l hr

UNIT 2: Electrostatics
Electric polarization' catlss law i, dielec.trics and erectric. displacernent, BoLrndaq,cortditions at a srtrface ttpu.ori,,g tt,. ri"o.ti"t..r,il lJi"i'*itn a..irutiori). Derivarionof relation berween elecrril ;ilr;;;;";,i .o,, 

erectric irelJ:E; & poru. izatior,p,. D & r)
in tenns of E. Atorni" p:ri;!:;;ii,rr,'"r..,ri: ,rr""prf iii,y]reration between diere*ric;:riffi*,flT,,H: suscebtibiritv' ni.rii,,n or.-'p..r.io; i;; rb.." between t*o 

"i,urg",surr.ace 
"r "ri".s.;:';,r{:tT:riJriil;i,i:r,:,::,.;.:Tfl:?UtiltT;[l#**,;l

i';!lif'#61-U,lh $lT ih:lF,:l*l1, :-auc,,,., or.,.",i", 
"rconducting plane & a sphere 

'- "-'rrr'lLruris' Dlectrlcal iltlages, use to eart6eclprobre,rs 
og hrs
02 hrs

I]NIT 3:
Curreut Elcctricitv
Statcmerrt of Biot_iavart, law, clerive rlteco,ilu*or gr.,yi;;;,rrrent, rne,tio, trre,Ji#""rrJ,;l fr: ;:-;:H X,lfrril.r:j:.:f,X
1!]|jffiil!l i,ff:i::.:'Hm'*:'"''l+"r''r'or" e"i',,",,"t".,,.in.ipre, const*,ctio,r
magttetic riera ariio-solenoicl& Toroid, 

neni' proof & its applications io ,i*i"" irr"Problems -' -- ^vr!"u'l 
8iil:

.1,fii:1:ffi;Hr""orv of growth & decav of currcnnhrougrr RL circ,it. rrieo' or

fi:ti*:fi ii :ilH:ff ,::;i:ffi [i i::::nt *i;,i":i:lJlx; ffil; ;; ;i, ,, 

;;^
02 hrs



IINIT 4: Alternating current:
Operator j, Argand diagram. LCR series cirui
14i.," r,.i;; i;;;*;":' ;:,ffi j: LTlff#'h;for
L\Th,^lllllY 

ra:tol & 
lh " 

t' ." t uti orl q,lii"ri, o

Expression for current . impedence &
resonance, resonant frequencl, Band

(usin_e j-
06 hrs
02 hrs

ol-31,::::;l;::,13t:::.,,",- r"'"ffi# & condition ror resonan ;.operator method). Comparison between seriies & paralleI resonant circuits.Problems

Problems

RefereBpe books:

UNIT 5: Elcctrical instruments & measurenrents 
:Ballistic galvanometer: co,dition fo. mouing coil galr.anometer to be balljsri; s :..adbeat' Theory of BG. crrarge u,-,4 

"r.."ni ,"nritirit1,'ura,rr.ir..rrri"nshir. ;..::;.: : i.rdamping' Measureme,t o' capacitan"e ll .,"qrir";-r;i;; go u. a:,.,- -:= ::;.,:d.Determi,ation of serf inducta,r." rij li i.ayreigh,s ,r.,rr"i Jri ,rr,.. :_::,_,: bvdirectmethodwithneceSSarytheory.ri,.u,yofearthinductor.rlcte-..--.
and O. 

J _.._".r uLrc.. .:. J .Br

'r hrs
r.rl hrs

1' Principles of optics (I-Edition)-B.K.Mathur-\er 
Gopar pr.:. -- .-:",, :,il2' Fundamentals of optics ( v-Edition) - Khanna & Bedi _ R. ;,..'., i.',"" . _;-Delhi, l97l .

3' A'Iext book of Optics ( I-Ectition) - Brijlal & S,brarna,ram - S L.-.":.: :.Cornpany Ltd.. Nerv-Delhi, 2006.
4. Optics (iV-Edition) -Ajay Ghatdk _ Tata Mc Gran_Hil.l. \eu_D;l:r. _ _5. I--undarnenrals of.Optics 1ilt_Edition)_ .lenkirrs &-\\1;;; _ ia' .:, _ : 

_
6' Geometricar optics (I-Edition)-D.p.Acharya- oxford & rBH F : . . =, -Delhi, 1970.

7' optics& Spectroscopy(vl-Edition)-Murugeshan. Kiruti:":. > :_- i:-.- \Chand & Company Ltcl., New_Delhi,2006.
8. Geometrical Optics_A. Verstraeten.
9. Fundamentals of Flectricity and Magnetisnr _ Basuder Gh,-_5]1_ .' ,, ! i :, . ;lNew Central Book Agency, Calcutta, 2009.
I0' Electricity and magnetism- D.N. vasudev- S.chand pr-rlrri;a:i;-, r.. ,,, 1,--1 1' Electricity and Magnetism- g.s.agor;ul- S.chand publicat::: ., 

" 
, 1,. ,I2. Electricity and magnetisnr_ er1 laiAsubramasnyarn.

13. Fturdamentals of optics- Khanna ancl Gulati.
14' Electricity and magnetisnr and Atomic physics vor-I - John \ :i-,\.,--:l5' Electricity and magnetism - A.N.Matveer-Mir pubrisher.\rcscc,,i ,!:,
I 15. Ihtrodrction to erectrody,amics- b.J.G;il;i;5;;rr..i,,.; 

".i :: r:;ia.\ervDehli.
I 7. Vector Analysis-HagLre
I8. Electriciry and Magnetism_ D.Chattopadhya & Itakshit.
I9, Electricity- and rnagnetisnl_ K.K.Tiwari
20. Funclamentals of electricity and magnetism_ D.N.Vasudev.
21. Electricitl, ancl Magnetism_ Segal arld Chopra

L



PHY 3.2 : Physics Lab - III
List of experiments:

1. Calibration of spectromenter
2. Dispersive curve and dispersive power
3. Goniometer
4. Turn table
5. Total internal reflection , .

6. Determination of magnetic field arong the axis of a coil
7. Helmholtz galvanometer
8. Determination of the constants of B.G.
9. Determination of high resistance by Ieakage metl.rod

10. Measurement of capacity by method of mixtures
I 1 . Measurement of capacity by absolute method.
12. R-C time constant

Note
i. Experiments are of four hours' duration
2. Minimum of eight experime.nts to be perfonned



B.Sc. Semester-IV
(w.e.f. 2012-13\

, 0ptional Sutrject: physics

PHY 4.1 : Physical Clptics, Thermoelectricity and
Electromagnetic theory

Unit -1 i Interference : ,

Interference due to division of wave front: Fresnel's biprism. Deteminat::,r of
wavelength of monochromatic liglrt & thickness of a thin lihn using biprism.
Interference due to division of ampritucle: Stokes, treatment oi ref e;:.:: &
transmission at an interface.
Thin films - conditions for maxima & rninima case of reflected irs:: _:r.:r rr),
Multiple reflections. Mention of conditions for maxima & minima in case _ - .:.: ..:- .:ed
light. Exhibition of colours by thi, films. eualitative discussion of * ei:; : -:::: ,l,niwith mention of expression for path clifference. Theory of \er.r-:.. . 

-l l-. e
deterrnination of wavelength of tnonochromatic light usi,rg Ner.ton's 1:.:. :.1 - 

ll- s.,n
interferometer. Formation of circular & straight fringes (q"Lralitatirer L==- l-: ..-of
wavelength of monochromatic light.using Michelson interierometer, :::..:.,-: _:. r of
meter.
Problems ': i^r'-'nrs

l'resnel class:Fresnel theory of half period zones co,sidering plane u,.1...: -:_-..rc31.
propagalion of light. Zone plate, constr,uction . theory, 

"*p..r:rion 
rir- l-:" :-:.jr aild

comparison with convex lens.problems vA rsrrr. it{ hrs
Ul hr

Frounhoffer class : composition of "n" numbers of SHlvl's of sa,r- -- <. ^-,.;od
and lraving their phases increasing in arithmetic progression. Diftt.-, _ . . -.Lll.i;
al a double slit (qualitative ). plane transmissior., gruiing & its the::. i.::- ..ir.u a
dispersive power of grating.
Resolving power: R.P. of prism & grating.
Problems

U9 hrs
L)2 hrs

Unit -3 : Polarisation:
Malus law, Huygen's theory of doublr: difir.actioil. posirir e s -;: j:.1. ; cn stals.
Production of circularly & elliptically polarized light. Retardation p.",;. --. . r.*.irrlou.
plate, (ii) half wave plate. Analysis of porarizecl iights: optical a;:....:.. i:;.rel.s theory
of rotatory polarization (qualitative) -0; 

i;,
Unit -4 : Thermoelectricity:
Seebec|.. effect & .its explanation. Yariation of e.m.f. uith terrDerarure. neutral
tc*perature 8r. temperature of inversion. Ther,roelectric series. La*s r-ri ther.moelectric
eff-ect. Peltier effect- explanation, Peltier coefficient & thellodynamics of peltier effect.
Thomson coefficient - explanatiou, Thornson coefficient. Derivation erl the relations n :
T cieidT and 0,,-o.6= T dre/dTr. Thermoelectric (Tait) cliagrani, its application to determine
1) total emf, 2) Peltier emf, 3) Thomson emf , 4) neutraitemperatuie. and 5) temperature
of inversion.P,";i.;- 3; I[



Unit -5 : Electromagnetic theorY :

Mathematical backgi'ound - gradient of scalar. divergence and curl of a vector, their

physical significance, Gauss', Stoke's atrd Green's theorems (rvithout proof).

iirtax."ell'sEquaticns : derivation of Maxu'e1l's equations in differential forms, mention of
iltegral fonns & their physical significance. Derivation of general plane rvave equations

in free space. Transverie natttre of radiation. Poynting theorem (derivation) 08 hrs

Reference books: Sem-4:

@(I-Edition)_B.K.Mathur*NewGopalPrirrtingPress,1962.
2. Fundamentals of optics ( v-Eclition) - Khanna & Bedi - R. chand & co., New-

Delhi, 1971.

3. A Text book of optics ( I-Edition) * Brijlal & Subramanyam - S. Chand &

Company Ltd., New-Delhi, 2006:

4. Optics (IV-Edition) - Ajay Ghatak -Tata Mc Graw-Hill, New-Delhi, 2006

5. Fundamentals of Optics (lll-Edition) - Jenkins & White - Mc Graw-Hill, 1957.

6. Geometrical optics (I-Edition) - D.P.Acharya - oxford & IBH Pub. Co., New-

Delhi,1970.
j . Optics & Spectroscopy (VI-Eclition) - Murugeshan, Kirutiga & Shivaprasath - S.

Chand & Cor.npany Ltd., New-Delhi,2006'

8. Geometrical Optics - A. Verstraeten.
g. Fundamentals of Electricity and Magnetism - Basudev Ghosli - Books & Allied

New Central Book Agency, Calctltta, 2009'

i0. Electriciry'and magnetism- D.N, Vasudev- S.Chand Publication, Ner'v Dehli'

1 l. Electricity and Magnetism- B.S.Agarwal- S.Chand Publication,Nerv Dehli.

12'Electriciryandmagnetism-Brijla1&Subramasnyam.
13. Fundamentals of optics- Klranna and Gulati'

14. E,lectricity and magnetism and Atomic physics vol-I - John Yarwood.

I5. Electricity and magnetism - A.N:Matveer-lr{ir publisher,Moscow 1986.

16. Introduction to electrodynamics- D.J.Griffith(3'd ed)Prentice Hall of India,New

Dehli.

17. Vector AnalYsis- I{ague

18. Electrici{ and Magnetism- D.Chattopadhya & Rakshit'

19. Electricily and magnetism- K'I(.Tirvari

20. Fundarnentals of electricity and magnetisnr- D'N'Vasudev'

21. Electricity and Magnetism-Segai ancl Chopra

22. University Physics ( XI-Edition)- Young & Freedman - Pearson Education, 2004.

23. Heat& Thelnodynamics and Statistical Physics( XVIIl-Edition) - Singhal,

Agarrval & Satyaprakash - Piagati Prakashan, Meerut, 2006'

24. Physics , Vol. No.II( Vl-Edition)- Resnick, Flalliday & Krane - John Wiley &

Sous Inc., New-York, Singapore, 2005.

List of experiments:

1. Newtcn's rings

PHY 4.2 :,Physics Lah - IV

€



Bipri sm-Determination of wavelength of monochromatic light.
R.P. of a prisrn
I{.P of telescope
R.P. of grating
Diffraction at a wire or apefture using laser
Polarimeter
Series/ Parallel Resonance (LCR Circuit)
Capacit_v by De Sautl's method (AC)
Determination of L & C by equal voltage method
Determination of dielectric constant of liquid
Measuretnent of emf of a therrnocouple at various temperatures and r erification of
any one law of thermoeleciric effect

Note
1. Experiments are of four hoLrrs' ciuration
2. Minirnum of eight experiments to be performed

Books recommended for Practicals (lbr Phvsics Lab-III and Phy'sics Lab-I\J:

1. Advanced Practical Physics
2. Practical Physics
3. Practical Physics
4. Practical Phl,sics
5. PracticalPhysics
6. Practical Physics
'1. Practical Physics
8. Advanced course in PracticalPhvsii;s

- Worsnop and Flint
- Rajopadhl e and Purohit
- Hipparagi \'1.A
- Arora I
- Harnam Singh
- Indukumar
- Chowharl and singh
- D. Ctratopadyay Lt P.C.Rakshit & B.Shaha

2.

J.
4.

5.

6.

7.

8.

9.

10.

11.

12.



B.Sc. Semester-V
(w.e.f.2013-14)

Optional Subject: Physics

PHY 5.1 : Classical mechanics' Quantum mechanics
and Atomic spectra

Unit -1 : Classical Mechanics
Constraints- Epes, Holonomic, Nonholonomic, Scaleronomic, Rheonomic with

exampies. Oegrlis of freedom, space point and configuration space, principle of virtual

displacement and virlualwork.
Generalized co-ordittates, D'Alemberts'

sirnple application to find equatiotl of moiion given

& Harmonic Oscillator)
Problems:

Unit-2: Quantum Mechanics:
Introducti,on to Quantum theory, Compton scattering, expression for Compton shift(with

Uncertainty principle: Statement, illustration by Gamrna ray microscope and diffraction

of electronsat a single slit. 02 hrs

Wave Mechanical Model of the Atom: Setting up of Schrodinger''s equation (tinre

independent only). Physical interprelation of rvave fltnction, Eigen function and Eigen

valges. Particle in ole-dirnensional box (with derivation of expression for energy).

Expression for energy in three climeusions, degeneracy; Linear Harmonic oscillator

derivation). de Broglie hypothesis, Davison and Germer's experiment.

Problems:

(withont derivation for energy); Concept of zero point energy'

Problems:
Statistical Physics
Statistics ol' iclentical particles - Ittlaxrvell-Boltzttrann; Bose-.Einstein and

stetistics. Degenerate Fermi gas.

Principle, Lagrange's equation,
a lagrangian,(For simple pendulurn

07 hrs.
02 hrs.

03hrs
01 hrs.

07 hts
01 hrs.

Fermi-Dirac
04 hrs

07hrs
Normal and Anomalous Zeeman

Expression for Zeeman shift(using
D tines in a weak magnetic field.'

04 hrs
01 hrs.

Unit-3: Atomic spectra:
Vector-model of Atom, Spin orbit interaction, Coupling schemes (LS and jj), The Pauli

exclusion principle. Eleciron configuration of single valence electron atoms (r\lkali

metals) and two-valence electron atoms and theil spectra (Principal, Sharp, diffuse and

fundamerrtal series). , magnetic moment due to orbital and spin motion. Stern-Gerlach

Experiment

Magnetic fieltl elTect on light: Larmor precessiotl,

effect, Experimental method to study- Zeeman effect
qLlantrun theory). Energy level cliagratn for sodium

Problents:

Reference hooks:
I

f . ilassical Mechanics(X Ed)- 'fakwale and Puranik-Tata.l\4iGraw

Hill,Neu'dehli,1989



2. Classical Mechanics(XlV ed)- Gupta,I(umar & Sharma_
3. Classical Mechanics(XVII ed)- Goldstein-Narosa Publishing Newdehli.199g
4. Quantum Mechanics vol 1 and vol 2(I ed)- Shrivatsav-pragati prakashan.

Meerat,l977
5' Quantum Mechanics- Gupta,Kumar & Sharma- Jayprakashnath &Co.lVIeerat.2004
6. Quantum Mechanics(I ed)- Pciwoll-Oxford& IBH

Publ i shi n g,Newf)eh li,Bombay,Culka tta,1 9 6 l
7. Quantum Mechanics - Pauling& Wilson
8. Heat & Therrnodynamics and Statisticar physics( xvlll-Edition) - Singhal.

Aganval & Satyaprakasli - Pragati prahashan, Meerut. 2006.
9: Modern physics- R. Murugeshan:- s.chand publication:New Dehli.
10. Modern physics(I ed)-Duggal and chopra- Shobhanlal Nagin chand &Co.l9g9
I 1. Introduction tc modenr physics- Ritchmeyer,I(ennerd & Lauritser-T\ll{

Publishing NewDehli
12. Perspective of modern physics(Vl ed)- A.Baiser- Tata McGra*

IIill,Newdehli.2002
13. Modern physics- J.B.Rajani
14. Introduction to atomic spectra(IV ed)- H.E.White- \'lcGraw Hrll.Nen dehli.l004

PHY 5.2 : Molecular spectra, Lasers, Relativity hnd Electronics

IJnit -1 : iVlolecular spectra:
i\'Iolecular Motions: different types motions in a molecule (electronic, vibration, rotation),
molecular energy distribution in the electromagnetic spectrum, General features of band
spectra compared to atomic spectra. The diatomic ntolecule as a rigid l.otator, pon rigid
rotatot, the rotational energy levels and their spectrum. Information about the rnomeniof
inertia and inter nuclear distances from the pure rotational spectrum. 05 hrs.
Lasers: Einsteins theory of spontaneous emission, stintulated emission and stirnulateci
absorption, conclitions for laser action, types of lasers : Gas lasers(He-Ne), Diode laser,.
Applications of Lasers. 04 hrs
Ilaman efl'ect: The Rayleigh's Scattering, tlre Raman Scattering. Quantuur theory of
Raman effect and Ratnan spectrum. Applications ol' Raman effect: Laser Raman
Spectroscopy, SERS (Surface Enhancecl Rarnan Spectroscopy), Comparision of IR and
Ranran Spectra. 05 hrs
Problems: 01 hrs.

Unit 2: Relativity
L'iichelson-Morley experiment, Significance of negative result. Postulates of special
theor-'- of relativity. The Loreutz translorrnation -Rciativity of length and time. Law of
addition of vc-iocities, t,ariatior.r of mass rvith velocity ancl rnass-energy relatior-r. 08 hrs
Problcnis: 0l hrs.

Unit -3 : iiiectrcnics-I
Ncln'orh tltcrems: Current and voltage soLtrces, Thevenin and lriorton's Theorems.

03 hrs



Porver supplies; Power S,.rpplies rvith filters (C, L, LC and n-section), Qualitative idea of
Peak inverse voltage, efficiency, Ripple factor, Zener diode: characteristics and its use in

voltage regulation 04hrs
'fransistors : DC h-pararneters and their determination, performance of transistor as an

amplifier (CE mode only) and its frequency resporlse, Brief explanation of positive and

negative feedback. Transistor as an oscillator, llartley and Phase shift oscillators
(Qualitative only); FET: Types, characteristics and parameters. FET as an amplifier (CS

mode, qualitative). LDR characteristics.

Problems

08 hrs
02 hrs

Reference bool{g!

l. Modern physics- R. Murugeshan-- S.Chand Publication,Nerv Dehli.

2. Modern physics(I ed)-Duggaland Chopra- ShobhanlalNagin chand &Co,1989

3. Introduction to modenl Ph)'sics- Ritchmeyer,I(ennerd & Lauritser-TMH

Publishing NewDehli

4. Perspective of moderu physics(Vl ed)- A.Baiser- Tata McGraw

I{ill,Nervdehli.2002
5. Modern physics- J.B.Itajam

6. Introduction to atomic spectra(lV ed)- Fl.E.White-

7. LASERs and Non linear Optics- B.B.Laud

8. Introduction to Relativity- R.Resnik.

9. Relativistic Mechanics- Gupta attd Kumar.

McGraw Hill,Newdehli,2004

10. Basic electronics and solid state pliysics- B.L. flteraja-

Dehli
11 . Basic Electronics- B.I-.Theraja- S.Chand Ptrblication,Nerv Dehli

1 2. Integrated E lectroniics- Mi l lmans An s Hall< ias-MoGraw H il l,Newdeh li

13. Electronic devices and circuits- Allan Mott,,'rsed-.McGraw Hill,Nervdehli

1 4. Bas ic Electrt"ruics l inear circu its,T' fTI- Bhargav&etal-Bharat Book Prakashan

Dhanvad

PHY 5.3 : Physics Lab -V

List of cxpcriments:

1. ]rraurrhofer lines and determination of Rydberg constant

2. Ionisation potential of )(enoniMercur,v
3. 'lhevenin ancl Notlon's theorenis using ladder circuits
4. Lorv pass filter
5. Characteristics of Zenerdiode
6. Voltage regulator using Zener diode

1 . Battery charger
8. Battery eliminator
9. CE- amplifier
10. Hybrid parauteters

5-ru1 Publicqtion,New

.-



1 l. FET characteristics

Note:
1. Experiments are of four hours' duration
2. Minimum of seven experiments to be performed

PHY 5.4 : I'hysics Lab -Vl
List of experiments:

1. Analysis of molecnlar spectra ( Rotational spectra)
2. Study of hydrogen spectrum - deteltnination of Rydberg constant
3. Planck's constant using Photo cell
4. Thevenin and Norton's theorems using Wheatstone's net

5. High pass filter
6. Constructiou of multi range voltmeter
7. Full wave bridge rectifier with n-section filter
8. Harlely Oscillator
9. Colpits Oscillator.
I0. FET Aniplifier
11. Photoconductive oell (LDR)

Notc:
L Experiments are of four hours' duration
2. Minimr.rrl of seven experiments to be perlonned



PHY 6.1: Solid state physir:s, Nuclear physics'

and Nanoscience

EH:;1,,ff1.ff*:f.l-r,:::L-ice translational vectors, basis of crystar structure, rvpes

of unit cells, Co-ordination numbers, 
. 
e.u,ui. lattices, Seven crystal Systems, Miller

indices, expression for inter-planu, ,pu"irrg,*.rvttui tt.r"tote of Nacl and cscl' 
03 hrs

Problems: 
01hrs'

Crystaldiffraction:X.rayspectrum(Continuous&Characteristic),,**';;1x,
Bragg's X;raY sPectrometer'

l;::r?TI"at of sorids: Experimentar facts; crassicar theory, Einstein's *t 
?::il*t

theory of lattice specific heats'

$'ffJ'"fl:lXll"ilffiTr';Hh:crassicart':::'"":11".:^:ili]:.ifi?:::T:i,H',T:,:'ff '
ffi :fj nTilffi:f, il,T ffi.;ffi _ F;;;, i"*, r,ir,.e o r clas s ic ar rre e er e ctro* t rre o rv.

02 hrs

Seniconductors :Expression for elcctrical conductivity in case

semiconducrorr, "tot'i'.Ir-t"'''"J 
deienni"ation of energy gap' Hall eI-fect' '

Hall co-efficieut and applications'

fl,i"li;" materials : classification' classical^:,:'*.:::*,tff"Jt of diamagnetistn at*l

oaramasuetisrn, determinatic.,[ of pararrr;;;;;""r;sceptibility by Gcuy's rnethod'

i-.rr.t,.,trg,,"rir,',',. nonluin u"a l'ystresls' : " " "", " ^0.,,.o,. 
03 hrs

s*perconclnctivity , e*f"rin,"ntal survey , occurretloe of supet'couductivity' destruction

cf supercoriductivity ;, ffi;.;i:?;il, Ni.i;,r;; Lffect, isotope effect and uoo""ut';ltnr.

litnoscience:
lntrocluction , size effect, correlatiott r,,,.ith quantutrr mechanical 

.particle in a box,

proble,r: qriantum structrires: cluantum r""'itr, *lr"s and dots; nanomaterials; s'vnthesis'

characterization- p'opili"' 
""a "ppf 

ications (qualitative)' 05 hrs

Unit- 3 : Nuclear Physics: :^^t.- tion ancl
fi-rays: Theory of u-decay' Range' ionization' specific ioniza

rclaticu,
I'roblettts:

Kl:[:,:il:,jJlll"i]rr'J'3-lffi:"J,'"i'-- "*prunoiic,,,or ::'il ll'p"'icar 
rnass,tbrtttttra'

explanation or nu.tlu,. firrio,., on the i;ffi-;i iiquicl-drop model' Shell mocii:l

(qualitative), Ivlagic numbers' . \,,raenn ..rerrrv of * 
02 hrs

Nuclear forces: rrropJ,r"l". of'nuclear forces, Meson 'fheory of nuclear fbrces' 01 ltr

Nuclear reaction: q-;"it" "'J 
r''p"' of nu"l"u' reactions' 01 hr

netectors and Accclerr.tors, dt* 
"u.rrt 

r, icintillatiot-l counter' lincar accelerators'

Cyclotron' 
03 hrs

-

' B.Sc.'semester-Vl
(w.e.f.2AL2-13)

Optional Subject: PhYsics

, of intriniic
expressions for' i o3 trrs

Geiger-Nuttal
03hrs.
01 hrs.
02 hrs

-a



Elementary particles: classification 0lhrs
Problems: 0l hrs.

Reference books:

1. Solid State Physics- C.FLittel-Wishey Publishing

' 2. Sol id state physics(I ecl)- A.J.Dekkar-Mclr4illan,NervDel.rli.2003

3. solid state physics(I ed)- I(eer-New age international pvt. Limite d.2ooz
4. Solid state physics- I(umar And Gupta
5. Solid state physics- Kumar and Gupta ant'l Saxena

6. Nano: The Essentials- T.Pradeep(TMH,New Dehli,2007
7. Nanotechnology: Principles & practices- S.K.I(ulkarni
8. Introduction to Nanotecl-rnology- C.P.Poole&F.J.Owens
9. Nuclear Physics(XVIII ed)-I .Kaplan-Addison&Wesley publishing

Cornpany.l977
1 0. Nuclear Physics(IV ed)- D.C.Tayal-Flimalaya Publ i slr ing House, 1 9 82

1 1. Fundamentals of Nuclear Spectroscopy- Basswell- Tata McGraw
Hill,Newdel-ii,2004

12. Nuclear physics- I.Kaplan

l'}HY 6.2: Astrophysics, Computational physics,
Electronics and communicatibn

Unit -I : Astrophysics
Units of stellar distances: light year and parsec; luminosities of stars, apparent and
absolute magnitudes, examples; steilar spectra, H-R cliagram, binary stars, steliar masses,
steliar temperafures, equations of steilar structure, linear density model for siars,
formation and evolution of stars (qualitative); end stages of stars - white dwarfs, neutron
stars ancl black holes (qualitative).
Different types of telescopes and their characterislics.
Problems

Unit -2 : Computational Physics
C-Prograrnming: Introductiou; constants, variables anci data types, Operators and
expressions; I/O operations: scanf, printf; decision rnaking: if-else staternent, for ancl clo-
rvhile looping. Application to sirnple pcnclulum, 08 hrs
Solving physical problems using matrix method: r?"efractive index, electrical
conductivity and tr.urneling (u decay) 02 hrs

Unit -3 : Electrcnics-Il
iulsgl'atetl Circuits (ICs): types of ICs, operation ol'astable rnultivibrator usine 555-
rimer (clualitaLive); Op-anrp, characteristics. 03 hrs
U nit-4 Lr isital Iilectronics
Nttmbcr s),stells: Decimal, Binary, I-Iexadecirnal and their interconversion. IJoolean
alaebra, trutir tables. basic theorems, Basic and [Jniversal gates. DTI- gates; oR, AND,

10 hrs
01 hr

NOT, NAND and XOI{ gates.
Problcrns :, . ,

Electronics comnr unication

04 hrs
01 hr



law detector (qualitative). Super

Filters ;Low pass and high pass constant K-type filter , classificatiop of radio waves;Types of radio wave propagation, radio waves propagation through ionorptr"r.. c.iti*t
$Oy.l"{, criticai angle,_MUF, virtual hbight, .""urrt tI*. 05 hrsModulation and Demotlulation :Neecl of modulation, types of modulation, ,ignil".urr""of modulation index, rrequency spectrum of AM., eM moautator using B.IT.
Frequency Modulation (FM) : FM spectrum, FM trurr*i'ttl., apprications of FM,Comparison betrveen FM & AM.
Demodulatiou : Necessity, r\M detection, square
heterodyne receiver (Block diagram).

Problerns

-{

I

05 hrs.
01 hr

Refcrencc books:

1' Introduction to Astropl-rysics(XV ecl)- tsairlyanath Basu-prantice I{all of Inclia-
2006.

2' Astrophysics(Ill ed)- I(.D.Abhyankar-Uuiversities press India pvt. Ltd.2O0g.3' Introductiorl to Astrophysics anci,Astronorny- M. Zeilik,Gregory ar-rcl Srnith.
4. Basics of computer- Rajesh Hongal.
5. C Programming - E. Balguruswanry.
6. C programming- I(otur.
7. Modenr Physics- Murugeshan.
8. Moden Physics- Duggal and Chabra.
9' Basic electronics ancl solicl state physics- B.L.Theraja- S.Chand publicatiof;New

Dehli
I 0. Bas ic Electron ics- B.L.Thera.i a- S.cha*cl publ ication,New Dehli
i i. l,tegrated Electroniics- Millmans A,s Halkias-McGraw Hill,Newdehli
12. Electronic devices and circuits- Allan Mottersecl-.McGraw Hill,Newdehli
13. Basic Electronics litrear circuits, fTTI- Bhargav&etal-Bharat Book prakashan

Dltarlvad
1zl. Electronics cornmunicatiou system- Kennedy & L)avis.

r

l



b -vII
List of experiments:

] Analysis of x_ray diffiaction spectra

i. fli:;:Hird 
thernrar 

"rnauiu;,ylr.opp., io derermine Lorenz rrumber.
4' Determination of resistivity of a semiconductor by foLrr probe nrethod.1 Characteristics of GM .or',n,".." 

""""'

I GM tube (deacltirne).
7. Voltage lvlultinliers usirrg diodes arrd capacitors,

3 J,ff '#t'i"J:::;.J.#; ,};' ;'G,i, riting a iir"..nt co rors )

]9 Yr: of tC, 74u0 (basic gares)ll' solarcer characrerisricl (a) operr circuitrortage 1b; Shon circuit currenr,
Note: ,

1. Experiments are of four hours, dLrration2. Minimum of seven experiments to be performed

k

1i
PHY 6.4 : physics Lab _VI[

List of experiments: 
i

I. Thennistor.
2. BH curve
3. Verification of inverse square law using GM tube

ifit#'::Hif'd':i;l**n::':'"",1.;;;;,ora,uminium)
I H.R. diagram : rhysicat pr;;;;;;.;r..

i {lr=!n a::Ji#:ffi:;nit*' a uoin"ution orBoorear expressions)
9. Astabte Multivibrator lusii-g lsj ii[..).
10. Weins bridge osciuator r;;;; Op:#p.

" I,il::Xi:: 
c Programs ro' pirioa oii rimpr. pendurum anci range & rreight of a

Note:
I. Experiments are of four hours, duration2. Minimum of seven experiments to U"i..io.*.a

,r,r,\i.x***r.

i

.-*rr=+--::.-*,%

- --*

\'lit

p


