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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav lnstiturtc of Sciencc

Choice Basecl Credit System (CBCS) in the light c'f NEP-2020

M.Sc. PhYsics
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Legends: L-Lecture; T-Tutorial/TeaclierGuicledStuclentActivity:P-Practical;c-credit;
*.[.eacher Assessment shall be based tbllorving components: Qui/Assigtrtrent/ Project/f'articipation

in class, given that no col-l-lpol-)ent shallexceed rnore than l0 rrrarl<s.

COUIISE OBJECTIVES:

The student r,vil I have ab ilitl' to:

1. Develop a tltorough understanding of the firndamelrtal concepts. prirrciples. and

mathernatical fbrrnLr lation of q uanturn mechan ics'

2. Apply, the Schrodinger eqLration to analyze and solvc ciltantlttr ntechatrical problcms

involving one-dimensional and central potential systems.

3. Understand the tbrrrralism of qLlantLrm meclranics. incltlcling opcrators. observables'

cornmutation relatior-ts. Dirac rrotzrtion. arrd Inatrix rept'esetttations.

4. Analyze t5e quantLrnr behavior of atornic systctxs. artgLtlar ll-lolrletltLlln. identical particles.

and the hydrogen atom using appropriate theoretical rlethocls.

5. Apply approximatiorr techrriques such as pertlrrbatiorr artd variational n'iethods to obtairt

approxirnate solutions for quantum Systems that cannot be solved exactly'

couRSE ALIGNMENT WI'ilI tiNSDG: The course aims to fLrlflll tlre tjnited Nations

Sustainable Development Coals. SDG I (Quality Ilclucation).
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Legends: L- Lecture, T -Tr-rtorial/TeacherGLricied student Activity': P P'actical' C - Credit;

*,[.eacher Assessmenr slrall be based lbllorii,r;;;,;;"r"nts: QLri/Asiignmerrt/ Project/Participation

in Class. giverr that no colrlpollelit shall exceecl t'nore than l0 nlarks'

C OTTRS E O LI'I'C ON{L,S :

After conrp'rletion of the collrse" the student 
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Teaching PedagogY:
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Legends: L - l.ecturel'l' - Tr-rtorial/Teaclrer CLridecl Stuclent Activityl P - Practical; C Credit;

*Teacher Assessmcnt shall be baseci tbllorvirr g compolrelrts: QLriz/Assigtrment/ Proiect/l)articipatiorr

ln ven that lto colll nt shall erceed tlore than l0 rrarlis

Additional llesou rccs

A. Value acltlitinn to course content/ Skill enhartcement content:

Ref-er relevant online turtorial/ coLlrse available otl "srvayatn portal"'

B. Remedial classes for slow learners

As per the AUMP SOP for slorv and fast learners
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Shri Vaishnav Vidyapeeth Vishrvavidyalaya, Indore

Shri Vaishnav Institute of Science

choice tlasecl credit Sl,stem (cBCS) in the lighr of NFrP-2020

M.Sc. l)ltr ste s
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[,egen4s: [. - [.ectur.e: T - TLrtorial/leacher GLridecl StLtciertl Activitl: I' Practical: C - Crct]itl

*.l.eacher Assessmcnt shall be based fblloiving components: Quriz/Assignrnent/ Project/l'articipation

in Class, given that n0 compoltent shall exceed nlore tlrarl l0 rrarl<s.

Suggested Re:rdings:

Referelrce Books:

l.J. J. Sirkuriri ancl Jinr Napolitanrt. l.[oclern Quunlunt Alcchttnit'.s.2nd Edition. Caml"rridse

LJniversity Press. Carribridge ^ 2011 .

2.L.l.Schiff. Qttuntutrt lvlecltctnic's.3rcl Erlition, McCrarv-[]ill Bool< Cotlpany. Nelr' York.

I 968.

3. Claude Cohen-'Iannouclji, Bernarcl Diu, ancl l'ranck l,itlo0, Qttunluttt illccltunic,s'. Volume

I, Reprint Iltlition, Witey-VCFI, Weinheim, 2006'

4. Satya Pral<as5, Srvati Saluja, anct'I. S. K" Saxena.Qtrtrnltrttt l,lachttnic,s',22nd llevisecl

Uclition. Kedar Nath Rarr Natli PLrblishcrs. Meerut.

5. V. K.'l'hankappan^ Qtrultutn )lat'httnic'.r.2nrl Eclition. Ne*'Agc Interrtettiotrltl (P) L'td'. Nelv

Dellr i. 20 I 5.

6.Nouredine Zettili, Quctn/um l,lechcrrtic'.s; ('onceytts und Applit'utittrt,s^ 2nd lidition. Johrr Wile;''

& Sons,2009.

Suggested e- resou rces (Websites/e-boolis):
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav Institr-rte of Scierlce

choice Based creclit S),srenr (cBCls) in the Iight o1'NLP-2020

M.Sc" Ph3'sics

SEMESTER-t

Legenels: L - Lecture; T - Tr-rtor"ial/Teacher Guiclecl Stuclent Activityl l'- Practical: C - Credit:
*'l-e:rcher Assessrnent shall be basecl fbllorving components: QLri/Assignntent/ Projectz'l'articipation

in Class, given that no coutponept shallexceed more than l0 trarlis"

COURSE OBJ!.C1'IVES:
The stLrdent u,ill have abilitl'to:

l. Deyelolt a comprelterrsive uncjerstanding ol Neutortian itttcl anall,tica, nlecltlttlics itsitig

generalized coordinates. constraipts. altd variational principIes.

2. Apply Lagrangian and Hanriltonian fbrmulations to derive eqrratiotrs o1'motion and solve

advanced problems irr classicaI mechanics.

3. Explain the role of symrnetry prirrciples. conservation laws. and caltot-tital trarrslirrtratiotrs

in the forrnulation of physical systems.

4. Analyzethe dynamics of particles in inertial and non-ittertial fi'anles. central fbrce motion'

planetary motior-r, satel I ite clynam ics. and scatterin g phenomerrzr.

5. Develop problem-solving arrcl analytical sliills throLrgh the study ol'Hanrilttln.lacobi

theory, Poisson bracl<ets, aud thc theor'-v- of srlalloscillatitllts attcl tlornlal nlodcs.

COURSE ALIGNMEN'l'WI'IlI LJNSDG: The CoLr|se airlls tr.r tirlf rll the Llnitecl Nati0ns SLrstainable

Developrnent Coals. SDG ,l (Quality Iltlucation)'
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Sl-rri Vaishnav lnstitute of Science

Choice Basecl Credit System (CBCS) in the light of NEP-2020

M.Sc" PhYsics

SEMESTEI{-I

1r
4

1'tiACI IINC & h\',\t.1,,\'l'l0N
SCIII'ME

Legends: L - Lecture: 'f - Tutorial/Teacher Guided Student Activity; I' - Practical; C - credit;

*Teacher Assessment shall be based following components: Quriy'Assigrrnrent/ Pro.lect/Participation

in class. given that no coulponent shall exceed more thatr l0 trarks.

COUIISE OU'TCON'IES:

\1icr conr1,'letiotr ot'thc ctlLtt'se" the strtcletrt n'ill be ablc to:

L Forsrullte apd solye rlecfapical problems usittg Neu'tolt's lalvs. D'Alembert's prirlciple, and

Lagrange's eqtlations ol rnotiott'

2. Apply conservatiol larvs. symlnetry principles. and generalized coordinates to analyze the

dl narrics o1'phy sical s) sterrs.

3. Evaluate t6e motion of particles in rotating frames ancl solve problems irrvolving cetrtral lorce

motion, Kepleriarr orbits, artificial satellites, and RLrtherfbrd scatlering.

4. Derive and appty Flarr,ilton's equations, Hamilton-Jacobi eqrration, canonical transfbrrrations.

and Poissott brackets ilr analytical nTechanics'

5. Analyze coLrpled oscillatory,' systems using norrlal coorclinulcs ancl tttlrtttltl tlltltlcs. lttlil

demonstrate advanced analytical and mathematical sl<ills tirr solving classical nlcchanics

problems.
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Shri Vaishnav Vidyapeeth Vishu'avid1'ala)'i't, Inclore

Shri Vaishnav lnstitute of Science

Choice Basecl Credit System (CBCS) in the tight of NEP-2020

M.Sc. PhYsics

SEMEST'ER-I

Legends: L-LecturetT-Tutorial/TeacherGLridedStudentActivity:P-'Practical; 
c-credit;

*.l,eacher Assessment shall be basecl fbllolving components: Quiz/Assignment/ I'roject/Participation

inClass,giventl-ratnoColxponerrtslrallexceedrloretlranl0nrarks.

Te:rching Peclagogr':
ite board). Poiler Point Presetltltt ions" Interactive lectLrres. Inc1Lrirl-'l'1 C lassroom teach in g (w'h

based teaching
'l'l ABL activities. Assignrnents. F I i p C lass/ Scttriilars. (JLr izzes. C)r al Vi va-r'()cc c.\alll lllatloll

Assesstneltt 'Iools
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Shri vaishnav vidyapeeth vishwavidyalaya, Indore

Sirri Vaishnav lr-rstitr-rte o1- Sciencc

C-.hoice Llased Clredit Svstetl (('U('S) in the Iight olNfrl']-2020

h,l.Sc. Ph1'sics

SEN4ESTER.I

t

l,egencls: L - Lectr'tre; 'l' - Tr'rtorial/'Teacher G

*Teacher Assessment sllall be based fbllorving

ln if .rr. giverr that no componer-rt shall exceed m

uided Student Activit)': P - Practical; C - Credit;

;;,;;";;;*, : Qui lAsii gumetrt/ Proj ect/Parti ci pation

ore than l0 nrarl<s'

Prerequisites: Urldergraduate level knorvledge of Mechatlics
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Shri v ai shnav v idyap eeth v i shwav rdy alay a, Indore

Sliri Vaishnav lnstitr-rte of Science

Choice Based Credit System (CBCS) in the light of NEP-2020

M.Sc. PhY'sics

SBMBS I L,li-l

TEACIIINC & EVALUATION
SCIIEME

T
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H
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Legends: L - Lecturel 
.f . Trrtorial/.Ieaclrer Grridecl Stuclent Activitl,: I,.. Pra;tical; C - Creclrt;

*.r.errchcr Assessmenr shall be based tbllor;i,r;;;,;;";eLrts: e'iz-/Asiigrrrnc,t/ 
pr.lecti Participatiorr

irrClass.giverrthatnoCol-llponentshallexceecltllorethanl0nlarl<s'

\r

Additional Resources

A.Valueadditiontocoursecontent/Skillenhancementcontent:
Refer relevant online tutorial/ course available on ..Swayam portal,,

lrlt ps:i l.!1i'i]\ l'iil.i tr]/*\rtJ.{ )\'
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ShriVaishnavVidyapeethVishwavidvalaya,Indore
Shri Vaishnav Institutc of Science

choice tfased creclit System (cucs) in the Iight o1'NIIP-2020

M.Sc" PlrYsics

SilN4E.S'lirR-l

,(

l,egends: I, . Lecture; 
.l' - Tt-ttorial/Teacher Guided Student 

'Activity: 
P - Practical: C - ,

,r.1.e3ch1,r Assessnrent shall be bascd lbllorr-ing- aor-,ro,rcrtls: QLriz-/Asiigntrle rrtr' Pr,]ecli 
'articr

in Class. qiven tlial 
'tti-""'''lpontrtr 

shall crccecl tlore thalt l0 rtliti'Ls'

B. Remedinl cl:rsses for slorv learners:

As per the AUMP SOP fbr slorv atrd fast learners'

Creciit;
ipat iorr

\

Suggested Reatlings:

ltT";-,t::':]-,, E. N4. r-itsh irt-^.\rct,rturics (crur.sa,f 't'lta.rclir',11 lfiv"''it's' I'ttltrr,c 1r' lrcl

F.d ition. B utterrvorth- I'l e i Iletrlatln' I 976'

2. Herbert Gordstein. charles p" poore. arcr Joh'r L" Safr<o. ('rct,;,sit'ur Mecr'tunit:';.3r'd L'dition'

Pearson Edr.rcation. 2002. (Can ulso l'te tt'secl as a re.ferertce text fbr uclvant'ed loltics')

3.V'l,Arnold.Mathentoticctl14ethtlcl,stl./.C,los,yicctlJl\echctnit,.s,.2rldE,dititln"Springer.l989.
4.J'C.Upadhyaya,Classicctllt,tlechttnics.2ndEdition.Ilirnalayal,LrblishingHouse.Mirrnbai.
2017.

5. N. c. r{ana ir,d rr. S. Joag. cret.s.rit,ur r,/ac.rtunic.s., rst [:critio, (r{eprint r:ditiory' lata i\lcciratr-

Hill Education, New Dellri, 1991 (reprirrted in subsequent years)'

Suggested e- resources (Websites/e-books):
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Shri Vaishnav Vidyapeeth Vishwavidyalaya' lndore

Shri Vaishnav lnstitr-rte ol Scierlce

ChoiceBasedCreditSystern(Ct]CS)irrtlrelighttlfNEP-202()
M.Sc. Ph.l'sics

SEMUS-[L.li-[

(

Legends:L-Lecturel'l'-Tutorial/TeacherGuidedStr-rdentActivity:l'}-Prrctical:c-Creclit;
*Te:rcher Assessmenr shall be based tbllor;i,r;;";;;";ents: Quiz/Asiig,rnent/ Proiect/Pirrticipation

in Cliiss. given thar lro colllponerrt shallexccecl trlore thatt l0 marlis'

Course Articulation Nllatrix (N'lapping ol COs rvith POs)
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav Institute of Science
Choice Based Credit System (CBCS) in the light of NEP-2020

MSc Physics

SEME,STER-I

l,cgcnels: L-Lecture] 'I-Tutorial/TeacherGLridedStudentActivity; P-Practical; C-Credit;
*'l'eacher Assessment shall be based fbllolving components: QLriz/Assignrnenti Proiect/Participatiorl

in CIass. given that no colnponent shall exceed more than I0 marks.

COURSE OBJIiC'[IVI]S:
The stuclent r.r,ill have abilitv to

I Lrnderstirncl tlre prirrciples o1'analog network theory, transielrt analysis, resonance

phenonrena. and netn,ork theorems for analyzing electrical circr"rits.

L Develop a contprehensive understanding of advanced semiconductor physics.

including carrier transport, recornbination mechanisms. semiconductor statistics, and

transport Dh encllnena"
3. Analyze the operation, characteristics, and applications o1'semiconductor devices

such as B.lTs. FETs, CMOS devices, and optoelectronic dcvices.

4. Design ancl evaluate arralog electronic circuits involving amplif rers, f.eedbacl<

networl<s. oscillators, and power arnplifiers fbr signal processing applications.
5. Apply operational amplifiers and analog integrated circuits irr scientific

instrumentation. sensor interfacing. and modern electronic measllretrlent systems.

COUI{SE At.IGNN,IENI'WI'l'll UNSDG: The Cor,rrse airns to firlf-ill the tJnited Natiotts Sr-rstainable

Del'elopmerrt Coals. SDG .1 (Quality llducation).
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Slrri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav lnstitr-rtc o1- Scicncc
Choice Based Credit System (CBCS) in the liglrt of'NEP-2020

h4Sc Physics

SEI'v{ESTE,lt-l6q* w.e'y',ifrifi

v
Legends: L-Lecture; 'I'-Tutorial/TeacherGLridedStudentActivity; P-Pracrical; C-Credit;
f''l'eacher Assessrncnt shall be basecl lbllorving cor.npotrents: Qr"rilAssigtrrnent/ Prtlject/Participation

in Class. gir"en that no cornponent shall e.rceed trore than l0 marl<s.

COURSE OUTCOMES:
After completion of the course. the student will be able to

r:'-:.". l: \(- irii\\trrks. Iransient responses. resot-lance cllaracteristics, and apply

irit\\ r-,iii l:.r L-rll.cnrs to solr e iillalog ci|ctrit problerls.

2. Explain carrier traltsport rnechanisms, semicondLtctor stzttistics, attd physical

processes goverrring tlre operation of semiconductor nraterials and devrces.

3. E,valLrate the characteristics and pelfbrmance of BJTs, FE"l's, CMOS tecltnology. and

specializeti serliconductor devices tbr analog electronic applications.

4. Design and analyze arnplifier circuits, f'eedbacl< systems. oscillators, and power

arlpliliels rvlrile assessing their I'requency response and pelfbrntattce.

5. .Design and irnplernent operatiorral amplifier-based analog circuits for signal

corrditioning. seltsor intertacing, arrd scientific instrumentation relevant to

crpcrirrrcrrlll pltr sics.
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choice Based creciit S,vsterr (cBCS) in the light oiNEP-2020
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Shri vaishnav vidvapeeth vishwavidytrlaYa, Indore

Shl i Vaishnav institutc of Science

choice Basecl credit S,vstem (cBcs) in the light ot'NEP-2020

MSc PhYsics

SEI\,,1ESTE,R-I

prerequisites:HsCStandardknorvledgeofclassicalandModernPhysics

\l,,,itlle Desc riptors/'I'oPics

\ et\,vork TheorY: AC c ircLrit analYsis' ComPl ex itnpedatrce, Ph

igebra. RC Netn'orks: First-order sYstems. Time constan

ntegrator. Differentiator. Pulse response RL Netr'vorl<s: Transi

alysis, Tin-re collstant, Srvitchirrg resPon se. RLC Networl<s

iff'ere ntial equation of RLC circuit. Natttr'al respt'rt-tse. Fo

sp()nsc" Re sonatlce" Re stltllttlt ll'ec1 Lle ncy. Batrclrr'idth. QLrali

or. Selectivity, [:recluency response' Netrvorl< tlreorems (bri

ie* ): SttPcrPos ition l'heoretn, Thevell in's Theot'etn. Norton'

eore Maximum Powe r Transfer Theorem
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Legencls:L-L-ccturc:'f-TLttorial/l-eachelGLridedStudetrtActivitl':l'Practical:C-credit;
*.l.cacher Ass.srnr.nt shall be baseci fbllori,li,-,f 
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Shri Vaishnav trnstitr-lte of Science

Choice Baseci Credit Systern (CBCS) in the light of NEI']-2020

MSc Physics

SE\,'ltS llrl{-l
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Legenrls: L - l-celLrre:'l'- TLrtorial/Teacher Guided Str-rdent Activity; ['-- Practicall C - Credit;
,r'l'encher Assessnrent shall be basecl ibllo* ing components: Quiz/Assigntnent/ Prt,]ecti Pal'ticipatiorr

in CIass. r e n tlrlt ir.-, a onent shall c\ceerl tuore than l0 ntarks

BiI E-ber'.-'rloll rlodei. Earii effect. FIigir-freqLrency response

H,,5rii-r nrodei. Sri'itcitins chat'actet'istics: FET Devices

iil i rrri' >i:. \lOSFET pltl'sics. Short-channel efl-ects. CMO
lccirn.rloul: Special Devices: Gunn diode, IMPATT diode, PI

J ic,.le. \r alanche plrotodiode, Phototransistor
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AT3
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IV

V

RC coLrpled arnplifier, Transformer coupled amp

coLrlrled arrplilicr. Irrecluencv response. Cairr-banclr'r iclth concept;

MLrltistage amplifiers: Feedbacl<, Positive f-eecibacl<, Negative

f-eeclbacl<; Oscillators: 13arl<hausen criterion, lLC PIlase shift
oscillator, Wien bridge oscillator, Hartley oscillator: Por'ver

ampli{ier: Class A. Class B, Class AB, Class C. Ef}iciency
calcLr lations^

Operational Arrplillcr: lnternal arclritectLtrc^ Ol'l.sct i'oltllse. Rias

cLrrrcnl. Sleu, rate, CMI{l{. PSItR. Frecluerrcl' cotnpcttsatioll.
Stability; OP-AMP Applications: Inverting arnplifier, Non-
inverting amplifier, Voltage fbllorver, Summing arnplifier,
InLegrator, Dif}'erentiator, Comparator, Signal conditiotlirrg,
TernperatLrre measurement, Light detection, Sensor interllcing
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Shri vaishnav vidyapeeth vishr,vavidyalaya, Indore

Shri Vaishnav Institr-rte of Science

ChcriceBasedCreditSysterl(CBCS)irltlreliglrto].NEP-2020
\.,{Se Physics

SEN,,IESl-ER.I
"I-T.-A(]I I ING & I.,VAI,T]A 1'ION

SCTIEI\,IE

COURSE NAMB

t,egencls: [, - L.ectlrre: 1'- TUtorial/Teacher Guicled Student Activit}'; P --Practical; C - Credit:

*.l.ercher ,\ssessrrrert shall be basecl tbllou ing cornporrents: Qr-riz/Assignnlent/ Prtl.iect/Participatiorl

iI Cllr:.. r,ircn tlrrri n(r e (rtlrllorlellt shellerceecl tllore thatl l0 marlis'

,\tlrl itir-r rr al I{esott rces

\, \ rrluc trclclition to eourse content/ skill enhancement content:

R:::r.r...J..rlpt oplirre tgtorial/ coLl;se avaiIable cllt "swa,vatrl portal"

lJ. Itenrcdial classcs for slolv learners:

As per the ALJMP SOP for slolv and fast learners'

Suggestecl Rearlings:

lleference lloolis:
L Microelectronic CircLrits, 8th lldition, Oxfbrd University Press'

2. Electronic t)evices and Circr-rit Tlreory. I lth Edition, Pearson Edr"rcation'

-r. Solid State [lectrorric Devices. 7th Edition, Pearson Edircatiolr.

.1. Sernic0rrcluclur I)evice FunclanrentaIs. Pearson Educatitln.

5. l,te gratecl Electrolics: Altalog and Digital Circuits and S1'stetrs' McGrarv-Hill I-'dLrcation

6. Lllectronic Principles. McCralrv-HiII Education'

Suggesterl e- resources (Websites/e-books):
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shri vaishnav vidyapeeth vishwavidyalaya, Indore

Shri Vaishnav lnstitr-rtc o1' Scicnce

Choice Basecl Creclit Sy'stem (CBCS) in the light o1'NEP-2020

MSc Physics

SE,MESTER-I
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Legends: L - Lecture: 'l' - Tutorial/Teacher Gr-riclecl Student Activity; I' - Practical; C - Credit;
*f'etrcher Asscssnrcnt shall be based tbllou,ing cor-r-rponents: Quiz/Assignment/ Project/Participatiorl

ir Class. 'iierr that rro cotrtponent sitall exceed more than l0 marks.
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Shri Vaishnav Vidl,apeeth Vishwavidyalaya, lndore
Shri Vaishnav Institurte of Science

Choice Based Credit Systeni (CBCS) in the light oiNEp-2020
M.Sc. Fhysics
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Legends: L - [-ectttre:'l'- Tutorial/Teacher Cuided Student Activity; p - practical; C - Credit:*'l'eaclter Assesstttenl shali be based fbllowing components: QLriz/Asiignment/ pro-ject/participation
in class. given that no conlponent shallexceeti more than l0 rrraiks.
C0 tJ llsfi O tt.l Ir,(11' I VES :

l ire stLrdent u ill have ability to:

l. Develop a strong fbLrndation irr vector spaces, matrix algebra. Iinear transfbrmations.

and eigc-rr'alLre problenrs recluired fbr advanced stLrdies in physics.

2. Utrderstatrd arrcl apply ordinarv difl-erential equations apcl spccial flnctiors to solve

ntathernatical problerns ar.ising in physical sciences.

3. Acquire proficierrcy in cornplex variable theory. contoLrr integratiorr. arrcj resiclLre

czrlculus tbr solving problems in tlreoretical physics.

4. Appll'[-aplace and Fourier transfbrms to analyze and solve differential equati6ns and

tirre-clcpenclent physical svstenrs.

5' 'Develop analytical ancl matlrematical skills to moclel arrci solve problerns in quanturn

mechanics. electrodynamics, and other branches of phvsics using advanced

matlremalical techn iq ues.
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shri vaishnav vidyapeeth vishwavidyalaya, lndore

Shri Vaishnav Institute of Science

ChoiceBaseclCreditS.vsterl(CBCS)irrtheIiglrtofNEP-2020
M.Sc. PhYsics
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l.ege,ntls: L - l.ccture; 'I'- l-utorial/Teacher Guidecl Str-rclerrt Actil'it)': P- Practrcal; C - credit:

i..l.errclrer Asscssrnrnt shall be basccl rbllou,ir.rg con.rponents: QLriz/Assignrttent/ Prolecl/Participatiorr

in Class" giverl that llo colrponent shall exceed urore thatl l0 marks'

COTIRSII OIITCOMES:

Al.re r.^0rnpleri0n o1'the cclurse. the student rvill be able to:

l. Applr \ ector space concepts, t-natrix metlrocls, and e igenvallte techniqLres to solve

nratitetttarical problems etlcountered in physics'

2. Solve orclinarl,differerrtial eqLrations using series metl'rods and ernploy special fitnctions

,such as Legerrdre. Bessel. I-lerrnite. and Laguerre polynomials in physical applications'

3. Anallze complex firnctions and evaluate contour integrals using OaLrchy's theorems'

Laltrettt series. and residlte calcrtlrts'

-1. L:nrplor t.aplacc arrd FoLrricr trarrsfbrms to solve initial value probletns alrd allall'ze

perioclic and non-periodic physical phenomena'

5" Apply, aclvancecl rnathetl-ratical methods to solve problenls in qltantum mechanics'

harmopic gscillators. hydrogep atotn. atrd gther areas of tlreoretical phvsics'

'l'eaching PedagogY:

---f
F+thL_

Cha irpel'son

-q"-'-
Clra irpdrsorr

_-_=t__
-Ji^

Corr t rtillc r t,Ch++rsr in:r tiorr

Shri Yaishrrar VidllPtctlt
Yishn avidl'ala1'4, I ntlort

ril r

Shri \ aishrtar \ idraltttth
V ish wav itlva lat' it, I n d o rt'liri:trtl ril \ltrilitr, Sltri \ airhrrlr

i idr;tpctth \ irhrilrirlrrllrit. Irttlore
lrn(ult\ ol studics. Sltri \ rtishnav

\ id\apcelh Yishralidlrrlarl, Irldore

TEACI{ING & EVALU,4.TION
SCIIBN{I1

PRAC'l'l(-r\
L

.I'HEORY

P

a
F

ri
U

L T
Z r-:
ti -
Y- l,

z6r-r >

p

Aac3Auc)
ia

-)<

.at y,
?a

2 r-:

V;C

Z6r-l >

p

x
E]

ti

F

aCOURSII NAMBfrl
F

2

U
rda

203020 2A60Max
0 3J 0

L4 91624Min
Mathernatical

Physics

Core
(-ou

rse-4

MSPIICI
04

Interactive lectures. InqLriry-

based

Porver Po i nt P resetltiltiol'ls.Classrootl teaching ( white board).T1

Flip VOCCViva- examinationOralSCIassi i nars.em IZZCS.,QuIV tiLAB act S, Assignrnents.'t2



"r,. 
rl'I I Ir, 

, /.

-u''rutlt'|1a tr-'v'
J.t .A "*u-',
;t &e 'ii''-** e* a s *

"t{- ,d

nn* u <4fi'i"at

Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore

Shri Vaishnav Instittttc ol' Scicnce
Choice Based Credit S-vstern (CIICS) in the light o1'NE['}-2020

54"Sc. Physics

SEMESTER-I

Legends: L-l.cctLrre:'l--"lLrtorial/TeacherCuidedStr-rdentActivit,r';P-PnLctical; C-Creclit;
'r"l'eacher Assessment shall be based follorving components: QLri/Assignment/ Proj ect/Participation
in Cla-ss. given that no conrllonent shallerceed tnore than l0 marl<s.

.,\ssessnrent 'lbols

A1'1-9 ncltrstrial Visit Report

uisites: IISC Standard l<now of Classical and Modern Ph

\_

S

*--$,^_
('lr r i r'1le rJcr n

--q;
('hair'1rcr$on

.-(?--*
--{,

('onl loller' y'krirrrr i

lloarul ol'Stutlies. Shri \''aishnirr
Yirlr apti'th \ ishrr rtr idr':rlar a. I ntlorr

l'-acullr, ol Studics, Shri \/aishnav
Yith apreth Vishr uvidr alat :r, lntlorc

nation

Shri Ytishrrar Yith'apt'tth
\"ishr ar idr alaya, lntlore

r

Shri r Yitlr :t pctth
Vishrvavitlr rtllla. I ndolr

kl

U
ri(n

U

Irl
i

COURSE NAMT]

TI'ACIIING & EVAI,I..IATION
SCIIIiN,IIi

L T P

a
F

frl

U

a
t-

a

TI.IEORY
PtTACl'ICA

L

E

2. r-)

aC

Z9[! .a

3

E

I
frl

c.)

F

F

l.

QA
c3A
6l o)

-a,

=i4?- r-:
El -aC,
Z<ta.a

-x

l)a
d,a
dJ a.)

-a

MSPI-ICI
04

Corc
C-ou

rse-4

Mathernatical
Physics

Max 60 20 20 30 20
J 0 0 J

Min 24 16 L4 9

QuizAt'l-l
,\'l'l -2 1g1ir itr Basecl L-earrring

A.l'l-3 \liciterin Exarns

A,',t'l-1 F iip (-- iass

A't'l-5 Senr i ntrr Plesentation

A't'l-6 A ssign rnerrts

,\'l'l -7 Poster

A'r'1-8 Oral Viva-voce examination

I{ou rs Asse'ssntert I

tools
Module Descriptors/Topics

I
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ccor;cl -L)rcl er L i near Orcl i nary D i fferential Eq uat iotts ri'ith Variab l
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Relations.
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lactions. Solr-rtiorr ol lnitial ValLre Problems b), l,apl
ranslirrnr. F'ourier Series. F'ourier Series of Arbitrarr' ['criocl. Hal
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Clioice Basecl Creciit Systern (CBCS) in the light of NEP-2020
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in Class. given tllat no coll'lponent shallexceed tlore than l0 mat'l<s'

rl Atltlitiona I llcsou rces

A. value :rtlelition to course content/ Skill enhartcement content:

I{el'er relevatrt onlitle tutorial/ course available on "Srt'ayat't't portal"

https ://swayatn. gov. in/explorer?

Il. l{cmedial classes Ior slorv learners:

As per thc ALIMI'] SOP fbr slorv artcl f ast leat'ners

--q--
( 'lr:r i rpc rlo n

llorrrl ol stutlies. Sliri \irishlrrrl
Yirlvrrpctth \rish\t ?lvidval:t\':t' Irtdorc

F+
-\t--

,

Ch:r irpel'son

-:{;''.-
( orrlrullg' ol Lr:rlrrirrltiorr

Shri Yaishnrtr' \Iidlapeeth
\iishl lr idyll:rt'a, Intlort

r

liacult)' <tl'Strrdies, Shri \raishntv
Vitlr,ape cth Vishrt ayitlr'.tl:tvl, I ndore

Shri \/rishnav \''id) apccth
Yishrravitll ll:rla, Indttrc

TEACIIING & I'VAI.UAT'ION
SCHEMIi

PITAC'I'ICA
I,

.I'HEORY
U)
F

H

U

L 'r P

d?
,et Y.

-x

,a?
.Q l)

tr

:]E
E,la(.
7-ir-) >

=

E

:rE
a0
ZA

)

*ri
t<

F

t*

a

a

COURSE NAMIi
lji

F

2020 3060 20Max
J 0 0 J

9L41,6Min 24
Mathematical

Phi'sics

Core
{l,ou
rse-4

N{SPHCI
U+

\T I

AT2

ATJ

AT6

AT8

t0

fo Onrrt t 0ll()ShP L5.t1lo SnIICFuS a1' ys0C on S peIrt')
(ttLI or-1chrodS Eqlator ngerI1Flarmo ic OscllIe Slt onal

fb
nltoaterreciated Equto SOAsA LagLtll lTr.f ogeyd

I1 rIISfaT SnLIFoarrdi aceoSi1A cat (-) Laphan CS. pp

lme- I)e pcndcnt Phvsical Probletl-ts
V

s0'l'otal I'Iou r



-

.rllPIf r*J 
1. .

"\+r'tla ry,''+',

s-su' ^L \r'L{\a &T* ;*Y

'r* iu * "-;/t- 
"v ;

rc+& u;dtfuiqq

ShriVaishnavVidyapeethVishwavidyalaya'Indore
Shri Vaishnav L-rstitr-rte o{' Scietrce

Choice Basecl Credit Systern (CBCS) in the light oiNE'P-2020

M.Sc. Pirl'sics

SE,ME,S"llrtt-l

rnacutNc & EVAL UATION
SCIIEME

I, .T

a
F

rn

U

trI

U
Elail
;l

U

/

Legends:L-Lecture;.[.-Tr-rtor.ial/TeaclrerCuidedStr-rc]entActivity;P-PrlrcticaI.C_(,redit;
*Teacher Assessment shall be basecl fbllo'ri,-,g-.o,rforerrts: er-riz/Assignrrent/ l)rojcctil)arlicipatiott
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Suggestecl [Leaclings

Relet'e nce Books:

N P'I'EI, |.:it11;",, 1: i-r! *I,i1 i, 1 1, c-1r 111";11"' ;' & l:t :ii irt:1itt

l. George B' Arl'ken,lli.rns.l. Weber, ancl FranlrIi. IIarris. ,\,lttlhamcttic'ctl llatlttltl's filr

Pht'sic.ist.s. .1 C',Orttltt'elterts'ire Gtritlc^7th Edition. Academic Press (Elsevie r)' 2013'

2. P. K. ChattopadhYal' . l,lcrtltcnttrliccrl Phvsicl 2ncl E'clition' Nerv Age International (P)

Ltd.. Neu' Delhi. 201 7'

3.B.D.Gupta.Mathenl.aricalPhv,;ics.4thRevisedEclition.Vil<asPublistring[-IoLtsePvt.
Ltd.. Nerv Delhi.2010

4.4.NlnryL.lJoas,l4atherttctlicctlA4ethorlsinlhePht'';ic'ulsc'icnce^s'3rdlidition"lohrr
Wilel' & Sons" 2006'

5. 5.K. F. Rile1,' M' P" ['Iobson. antl S. J. Bence. illcllhatttttlit,ttl .\lt,lhod.s'fin.Phr'sit,,; ttttc,l

Engitlcct.ing.3rtllltlititln.(.arl[rriclge['Jrriversitll)rcss.2()l)rl
6.A.W.Joshi.l1ulric'esandT't'nsttt'vittPh\''s'it''r'3rtlFltlition"NctvAgclntenlatiolral(l))

Ltd., New Delhi, 1995'
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cc()t.1t"sc s"nntr 1.

*--<-
-ft r^,-.

Cha irPe lson

Board ofstudies, Shri \':rishnav

\:idvrtpteth \/ishn'lrvidlltlrl)'a, Indort

*-<--
C hrr irlle rsorl

liircult) ol studics, Shri Vaishnav

Yidvxpetth Vishwar itll'alrr1 ir, I ndorc

*----tr*{"..--
Corrtrr-rllcr df Ir:tllrinrttion

Shri Vaishner Vidl'aPecth
\i isltn lvitlr rtl:tl'tl. I rtdort'

Shri Vltishnar Yidr aPcctlt

\ ishrvavidl alal t, I ntlort

t'

F
U

COURSE NAME a

a

TIIEORY
I'RAC'I'ICA

t,

P

a6'
7- e)r.r >

;f

rJ.]

L

F

F

-x

*r,u '!)

-n

E

Z, r-:

Ct L'

'l- 8H.a
c1 ',ua)
jq,

MSPI-IC1
04

Core
Cou
rse-4

Mathernatical
Physics

Max 60 20 20 30 20
0 0

Min 24 16 L4 9



."<t. 
nrlt rH l.,.

S*'s**tolu +*.%

td eq "*",
1** tk+ ***

"o.:
'Y

Shri vaishnav vidyapeeth vishwavidyalaya, Indore

Te+w6t*r.@.

Sl"rri Vaishnav Institute of Scier-rce

choice Basecl credit System (cBCS) in the light of NEP-2020

h4.:c. Phl,sics

SEMESTTIT-I

E

Legends: L - Lecture; 'l'- lr-rtorial/l-eacher GLrided Strrdent Activit-r': l) - P|actical: (l - ('rcdit:

*Teacher Assessment shall be based lblloii,ing cor.r-rponents: QLliy'Assigntrertt/ Pro.iect/Participation

in Class. given that no colnponent shall erceed trore than l0 nlltrks.

Course Articulation Matrix (Mapping of COs with POs)

i>

2

.-C
="-\tt'''-

I
Chairllerson

Iiacult)' ol' Studics. Sh ri Yaishnav
Vidrapeeth Yishrrar itlralara. Indorc

Controller ination rChnirperson

Iloard ol Stutlies, Shri Yitisltrlav
\ irlrrllttth Vishrrnritlralarrt. Intltlre

Shri Ylishrtar \ritl1'apccth
Yishr ar itlr alava. Indort'

Shri \:aishnur Yitll'apecth
Yishu avitllalat'4, I ndttrc

t,

U
rca
p
U

trl
F
U

COURSE NAME

]'EACI I IN(] & ti\,,\ I,[] A'I' ION
SCTIIiNIE

L

I

I

I

l

.T
P

U)
F

rd

U

a

r-a

TIIBORY
PR,\C'fICA

t,

rax
t -'a6,

Z6r-) >

p

Ir!

C)

F

F

-).

a)q
>J x)
Ir,

2.,-'
Eal,
'7. ir-r >

-x

c,.uc)
-a

MSPHCl
04

Core
Cou
rse-4

Mather,Tatical
Pliysics

Max 60 20 20 30 20
J 0 0 J

Min z4 16 L4 9

Course
Outcomes

Correlation rvith POs Correlation with PSOs

P

o
I

P

o
2

P

O
a
J

P

o
4

P

C)

5

P

o
6

P

o
7

P

o
8

P

o
9

P

O
I

0

P

S

o
I

P

S

o
2

P

S

o
-)

co1 J 2 3 J I a
J )

c02 a
J

1
J

a
J

a
J 2 I J -) I

co3 a
J J J J 2 I a

J J 2

co4 J J .) -) 2 I 2 .) J 2

co5 a
J

a
J J J

a
-) I I 2 2 J

a
J



Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
Shri Vaishnav Institutc o1' Scicr"rcc

Choice Basec'l Creclit Syster-r.r (CBCS) in thc light of Nf:P-1010
It4.Se. Physics
SEMESTEIT-i

t!) !.i
-
t,

COT]RSE NAME

.I'EACFIING & EVALIJA'I'ION SCI-I EM E

t, 1' P

,J'

F

'r)

TI.IEORY PRACTICAL

>';r:
'z c*
*,.f

l-F

F

i'

AZ
=aey

=>t.irt'i, =a,ie
7_ c,'rrl

-x

cl.

vrsPt tt_ t 05
Latl

Physics l-ab-l Max 30 20

0 8 I

Min t4 9
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.,\ssessntent shall be based follolving contponents: Qiriz/Assignnrerrt/ Ploject/Participation in Class, girerr that no
corrrponent shallexceed more than I0 rnarks"

( ]OI ] RS Ii OBJECI'IVF]S :

\! 
-l he stLrdent rvill ltar.,e ability,to:

To provide hands-orr experience in designing, constmcting. testing, and analyzir-rg analog electronicr

circuits using transistors, I'-ETs. ancl operational ampliflers" nhile devclopiirg practical skills in

electronic instrumentation. circuit analysis, troubleshooting. and data interpretation.

( t0 t I t{s ti,\t,t(;N i\I I,.N't' wl't't I I j NSt)(J :
'Ihe ('ottrse ainrs to flltlll thc t]nited Nations SLrstainable Development Coals. SDG 4 (Quality l)tlucation).

COT]RSII OUTCOMES:
Alter corrrpletion of the coLlrse. the stuclent rvill be able to:

Denronstrate proficier-rcy in designir"rg. assembling, testing. and anall,zing analog electronic
circuits usitrg transistors. F-ETs. and operational amplifiers" and interpret experir-nental results
Lrsing appropriate electronic instrurnents and analytical techn ir; tre.s.

I
.I'I|ACI 

I ING PEDAGOGY:
'l'1 Classroont teaching (u,hite board). Po*'er Point Presentations. Internctive lectrrres^ IrrqLtirr,-lrased teaching
'l'2 AB[- activities. Assignrrrerrts. Irlip Class/ Seurinars. Qr-rizzes. Oral Vivii-voce cxurrrination
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A1'l,l QLriz

A1'1,2 Activity Llased Learning
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A1'L8
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PIfER.LlQlltSI'l'ES: . , - ,. ^r^- r^,,inn6 .n, its.
students shourd have a basic understanding of semiconductor devices analog electronlc clrcu

operational amplrfie's, transistor charactertstics' electronic measurlng instruments' and ctrcuit

analysis techniques

S\'LI-,\BI.- S:

!

ONAI, TI.ESOTJTTCI],S

V:rlue addition to course content/ Skill enhancement contcnt:

fttrps:i/rvr,vrv.yor-rtube.cotl/playtist?lisFPLUl4Lr3cNCP60-JNv2Mml(']rvkOtgsyvfQWY(N'l1'f 
OCW)

Remedi:rl cl:rsscs lbrslorv leitrncrs: As perthe AUMP SOP for slorv and f-ast leartlers'

-E-=
(-h l i rpe Jso n

Briltrd ol'Strrtlics. l'lcrrltl ol Strrdies.
shri \"rishn:rv Yidr atlttth

--:r
Cottl t'ollet' ol' hrr rrr inrrt ion

Shri Vaishrr:n Vitlr aPce tlt
\Iictrrr cr irlr rlrr a- I ndorc

Shri Yrrishntr' \'itll'rrltet'l lt

Vishrvavidl alal a. I ndort

-q_
Cha irpctson

r

ATEVA ME ESCIIONILiL&GCIIIN.[EA

PRACI'ICAI,Tl-lEoRY U.l
F

(,)

Pt, -t'
-x

,: -j

--,2ae
gq);(,lb;
'z c-
t., 2

l:

,!i

L-

_tI r,)

?

Z,*
gtiurba
-z -*
fri ;

L

Z.

COUR,SE NAME
Lil
!-

U

;L

,,
v,
f

2030Max 480
914Min

Physics l-ab-[
LatrN'ISPI I T,I 05

. R.C. collpled amplificr-tiequency response'

. Emitter fbllower.

. FET characteristics and calibration of FET Inpr-rt voltmeter

. R.C. phase shifis Oscillator'

. Meitsuretlletlt o1'l lybricl parameters o1- tratlsistor'

.hrverting and nollinverting amplifier using OPAN4I)

. Operational amplifier (OP A-p) as adder&srtbtractor

.operatior.ralanlplifier(oPAmp)asintegrator&clift-crenti.rtor

l0.lrerfonn mathematical operations using OPAM as Divider. N{ultiplicator

(T'ransistorized)Regr"rlateci Pou'er Suppl"v.
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l.egcrtds. [, [-cclLtlc."l'
'I urtorial/ l'cachct' Guided Studerrt Activitl': l' Pract

Assessntent shall be based fb I low i n g corrl polrel.lts : Qtr i/Assi gtl rnetrt/ Pro-i ect/Parti c i p

cdnlpotretrt shall exceed rlrore thatr 10 nlarks'
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