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Afler the Conrpletion oflhe cource, th; Student should be able to:
l. Develop an unde[tanding ofvarious aspects ofharmonic oscillations and waves specially

superposition of collinear and perpendicular harmonic oscillations.
2. Explain several phenomena ofdaily liie that can be explained as wave phenomena.
3. Understand va ous optical phenomena, principles, working and applications.
4. Use the principle ofwave motion and superyosition to explain the physics ofpolarization,

interference and diffi?ction.
Particular /fi{{ul

l. Superposilior of Two Collinear Hamonic oscillations; Linearity and Superposiriofi
Principle: (l)Oscillation having equal fl€quencies and (2) Osciltations havirig riitferenr
tiequcfcies (Beals)

:. Superposition of Two Perpendicular Hannonic Oscillations: Craphical and Anal)1ical
Methods; Lissajous FigUres (t:l) and (l:2) and their uses.

3. Wave Motion: Transverse waves oD strelched string; Tmvelling and standing waves;
Nonnal Modes of a string; Phase velocity; Group velocity; plane and Sphericil waves;
Wave inlensity

Keywords / Tags: Harnronic Oscillation, Srperposition principle, Wave Motion.
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Sound and Light Wave:
l. Soundr Simple harmonic molion; Forced vibrations and resonance; Fourier,s Theoremi

Applicalion to saw tooth wave and square wave; Intensity and loudness ofsoundt Decibels.
lntensily levels; Musical notes; Musical scale

2. Acoustics ofbuildings: Reverberation and tinte ofreverberationi Absorption coetllcienl;
Sabine s fbl]nula; Measuremenl ofreverberation time; Acoustic aspectj ofhalls and auditoria

3. W3ve oplics: Eleclromagnelic natLrrc oflight; Wave fiont; Huygens p nciple.
,1. Eleciro-opIic, Mangneto-optic and acousto-optic effects (elementary idea)

Keywords / Tngs: Sound, Musical not€s, Acouslics of buildings, Wnvc optics.
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2. qc{ qm: qftqB ot{ nfdtqF 6r qErq, 3rq{ts!r rtnn6, rl.nF{ qr; qfitqF ffTq
Ft rE: fre oi-r +rr,n, n {,lFrd qHq Ir .rq cmFrol: ryp .6 qS- gq+aq rffr; i.]lu. Errt+ fuEri I

4. {frr<t- iiriffi. t fd rnEd, lit{ q{Wi -34F+ s{q (qlEFis fuaR) |ffi{fis - qtr. {i'fln +d€. "ff{ t4Frfr1. rq eorRrd I

Interference of Lightl
l. Interlirencet Interference by Division of amplitude and division of wavefront; young,s

- Double Sl,l expeimentj Lloyd,s Mirror and Frisnel,s Biprisrr_
2. Intefercnce in Thin Films: Stokes Law; lnterference in parallel and wedtse-shaped filmsl

Fringes oi equar.inLlindlion rHdidinger lringes): tringes of 
"qrrt 

tni-"1..r'r 1l,r"nurrlnges)l Apptrcanon ofrjrin fllnrs inrerferencet Antireflection coaling; Dielectric Mirrors;
lnterference filrer

3. Newton's Ring: Measuremenl ofwavelenglh and refiactive index
4. Michelson's lnteferometer: (l) fouarion offi.inge; (2) Determination ofwavelength, (3)
_, Wavelength dif]'erence, (4) Refractive index, (5) Visibiliry offiinges.
Keywords /Tags: [nterference, Thin Films Intertcrence, Michels-on,s Interferometer.
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Difl!:rction:
l. lntloducliollt Distinction between iDterference and diffraction; Types of diffractton;

Dislinction between Fresnel and Fraunhofer diflraction.2 Fresnel's d;ffi?ction: Fresnel s Assumprions; Huygens-Fresnel,s Theory; Halfperiod zone;( onstrLrclion and rheory of Zone plate; DifTraction at straight edge; Difiiaction at a circular
aperture.

J. Fraunhofer diffiaction: Diflaction due to single, double and N slits; plane diffraction
grating.

4. Resolving and dispersive power: Rayleigh,s c reion; Limit of.resolution of the cye;

.. Resol\ ing po\,!er ofCrating and lele\cope. L.).prcssion for dispersi\e power ot prism.
J<e)T vords / Tags: Diffrflction, Zore plate, plane diffraction grating, icsolving power.
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Polnrisation:
l. Intrcduction: l,olnrized Iight and ils representalion; DifTerence jn polarized and unpolarized

light; Types of Polarisariont Application ofpolaizalion; Sunglasses; Three dinrensional
movies; Pholography.

2. Production of pola zed lighl: Production of polarized light by reflection, refracrion.
scattering and seleclive absorption; Brewster's Law; polaroid sheets; polarizer and
analyzer; Malus Law.

l. Anisotropic Crystals: Doubly refracting crystals (Uniaxial), Extra-ordinary rays and
Ordinary mys; Polarization by double relraction and Huygens theory; Nicol prism;
Retardation plates; Qual.ter wave plate and Half- wave plate.

4. Oprical Activity: Optical rotation; Specific rotarion; Halfshade & Biquarrz polarimeter
Keywords//Tagsi Polarized light, Anisotropic Crystats, Opticnl Activity.
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Suggested Readings:
1. Bajaj N.K., "The Physics of Waves and Oscillation", Tata Mccraw Hill, 1998
2. Pain ll.J., "The Physics ofVibrations and Waves,,, John Wiley and Sons, 2013
3. Ghatak Ajoy. "Optics", Tata Mccraw Hill, 2008
4. I(u,nar A.. Culati il.R. and Khanna D.R., "Fundamental ofOptics,,, R. Chand publications.

5. Subrahmaniyam N. & et Al,',A Text Book ofoptics", S. Chand.

Suggcstc(l cquir alenl online co rses:
l. !!lt!14't,ulri.ltqqlllLllrstllli Waves and Oscillations by P.of. M.S. Santhanam, Department of

Plr) sics Ilsl- R Pune.
2. b!t!SlA!!!f!.bcL!!Vxl]nJYjI Video Demonstrations in Laser and Optics by professor Shaoul

Ezekiel MIT
ScIeme of M6rks: Suggesled Cootinuous [valuation Melhods:
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Section (A) l0 Msrks
(a) objective questions- 5
(b) Very Shod Answer t)pe question 5 (word limit 50 words)
S€ction (B) 24 Mn*s:
Shorl Answers Type Questions I question from each unit (word
limil - 250 words) 4lo be al(empred oul of7 gilen questions
Section (C) 36 IIn rks:
l-ons an$ver type q!esriorrs (word linrir 500 rvords) 4 lo be
altempted oul ol7 given quesrions
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l_
iE\rertral

As!cssnetrl: Ternr

Tlrere shall he 4 class tests of l0 marks each. out ofwhich rhe 3
besl scores arc lo be taken into a..ounl

l0 qtresliotr 0l m.rls eich - l0

4qtresliotr 06 marks esch -24

.l queslions 09 nrks each - 36
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After the Conrpletion ofthe couNe, the Studenl should beable to
l. Study waves and their superposition using cathode ray oscilloscope.
2. Explain various optical propenies like interfereDce, diflraction and polaization.
3. Use various oplical instruments like lelescope, grating, spectromeler, polarimeter etd. ln

daily lifa.

Particutar /ft-qyq
l. fo study Lissajous Figures wilh the help ofCRO.
2. Io determine the Frequency ofan Electrically Maintained Tuning Fork by Melde,s Experiment.L To detemrine the atlgle of minimum deviation using i - d curve by spectiometer..1. To delermine the Refl.active Index ofthe Material ofa given prism using Sodium Light.5. To delermine Dispemive Powerofthe Mate al of a given prisD using Mercury Light.6. To detemrine Cauchy constant for the malerial ofa prism using the sfectromeie,.. 

-
7. -Io 

delennine wavelength ofsodium lighl using Fresnel Biprism.
8. Determine the radius oacuNature ofa plano-convex lens by Newton's rings.9. To detemiine the refEctive index ola liquid using NeMon,s ring.
10. To delennine wavelength ofSodium light (D I and D2 lines) usi;g plane dimaction Graling.
I l. '[o detemine ihe Resolving Power ofa plane Diffraction Crating.ll. Deleminalion ofspecific rotation ofslrgar solulion by polarimeter.
lJ. Determination ofresolving power ofa telescope.
i4. To delemine diamete/thickness ofa thin wire bv diftiaction method_
I ). fo dereflnine rhe wavelenglh ofsodiUm source using Michel\on.s inlerleromerer.
16. Study ofdiffraction ar srraight edge.
17. Veriflcalion ofBrewsteas Iaw with lhe help ofspectrometer.
18. To.deternrinelhe wavelength oflaser light with the help ofplane transmission gratting.
lq. Calculalior olheight ofan objecr wirh the help ofsextant.
20. Calculalion oflo and !e olcalcite/qlrartz with the help ofspectrometer.

r. dpie fdq oqflfl +1 {r6rrf,r r} firnq errgftuf or 3lrm{ 6{tr I: Nt qdq d ,TErE-fl d t-qa ")ft-d rq+ ,ff +rq+ drd -F.{ 
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Suqgeslerl Retrlings:
l. Prakash L & Ramakrishna,.,A Text Book of practical phys ics,,, Kirab Mahal,20ll, i l/e2. Squires c.L., ',prctical physics", Canlbridge University press.20t5.4/e
l. . Flinl B.L. and Worsnop ll.T.,..Advancecl pracrrcal physics for studenls.., Asia p!blishing House, 197.4. chatlopadhyaya D.. Rakshit p.c. "An Advanced course in practicar physics,,, New cenlrar Book Agency.5. Challopadhyaya D., Rakshit P.C. and Saha 8., ,,An Advanced Course in practical physics,,, New Central

Book Agency pvr. Ltd.
6. Singh S.P.. "Advanced pracrical physics,,, pragari pmkashan.
7. Talal D.C., 'Unirel.5ity pmqical physics,,. l-timalaya publishing Ilouse8. Kunrar P_R. Sasi. ..practical physics.', pHI publication.
I. Srivasra"ir Anchal. Shukla R.K>,.,pracrical physics,,, Nerv Age lnternational publisherc.
10. Agar!\,nl D.C., ..Experimenlal 

electronics,,, Technical publishing House.ll. Srivastrva J.P., "Elenrents ofsolid Srate physics,,. pHI publication.
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