
Lesson Plan 

Name of the Assistant/ Associate Professor:- Pooja Garg (1st Sem) Shafali (2nd Sem) 

Class and Section:- B.Sc first year  

Subject:- Inorganic Chemistry  

Session:- 2019-2020 

Month Week Topics 

July 

1 1st Semester   

2   

3   

4   

August 

1   

2   

3   

4 De- broglie equation, Heisenberg uncertainty principle. 

September 

1 Atomic quantum numbers, Redial and angular wave function.  

2 Probability distribution curve. Shape of orbitals.  

3 Aufbau principle,  pauli exclusion Principal and hund's rule.  

4 
Classification of periodic table. Atomic and ionic radii. Ionization energy, 
Electron affinity and electronegativity. 

October 

1 Electronectivity scale, Sendarsen electron density ratio. 

2 VBT and it's limitations.  

   3.     Characteristics of covalent bond and hybridization.  

4 Shapes of Inorganic molecules and ions.  

November 

1 Vesper theory  

2 MOT of homonuclear molecules  

3 MOT of hertronuclear molecules  

4 MOT of ions  

December 

1 Bond energy,  bond angle,  bond length,  and dipole moment.   

2  %ionic characteristics and electronegativity difference.  

3   

4   

January 

1   

2   

3   

4 2nd  Semester    

February 

1   

2   

3 Hydrogen bonding.   

4 Vander waal's force. Metallic bond  

March 
1 Semiconductors  

2 S-block elements: anamalous behavior and diagonal relationship.  



3 Chemistry of Nobel gases. 

4 P-block elements 

April 

1 Boron family: preparation, property and structure.  

2 Chemical property and structure of borazine. 

3 Trihalids of boron and aluminium chloride. 

4 Carbon family, nitrogen family.  

May 

1 Oxygen family, halogen family. 

2   

3 
 

4   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:- Shafali (1st Sem), Nitika (2nd Sem) 

Class and Section:- B.Sc first year 

Subject:- Organic Chemistry 

Session:- 2019-2020 

Month Week Topics 

July 

1 1st Semester   

2   

3   

4 Structure and bonding.   

August 

1 Isomerism, optical isomerism, chiarlity   

2 Diastereomers, R and S nomenclature. 

3 Geometric isomerism. 

4 
Conformational isomerism. difference between configuration and 
conformation. 

September 1 Newman projection and sawhorse formula.  

October 

1 
Conformation analysis of ethane, n-butane, conformational of 
Cyclohexane. IUPAC nomenclature of branched and unbranded 
alkane. 

2 Classification and isomerism in alkane. 

3 Preparations of alkanes, Name reactions. 

4 Decarboxylation of carboxylic acid, physical property.   

November 

1 Free radical mechanism of halogenation,  

2 Reactivity and selectivity, photochemical cycloaddition.  

3 Pyrolysis, bayer's strain theory  

4 
Arrow notation, Electron moment with arrow, homolytic and homolytic 
cleavage.  

December 

1 Types of reagents, types of organic reaction,   

2  Intermediate.   

3   

4   

January 

1   

2   

3   

4 2nd Semester    

February 

1   

2   

3   

4 
Nomenclature of alkene, Dehydration and the dehalogenation of 
alcohol,saytzeff and Hoffman rule. 

March 
1 Chemical reaction of alkene. 

2  Aromaticity  



3   Aromatic substitution reactions. 

4  Dienes and alkynes 

April 

1  Chemical property.   

2  Alkyl and aryl halide. 

3 Method of formation and reactions of aryl halide.  

4   

May 

1   

2   

3   

4   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:- Pooja Garg (1st Sem). Nitika  (2nd Sem)  

Class and Section:- B.Sc 2nd year 

Subject:- Inorganic Chemistry 

Session:- 2019-2020  

Month Week Topics 

July 

1 1st Semester   

2   

3   

4   

August 

1   

2   

3 
D-block element: position, general characteristics, comparison of properties of 
3d, 4d and 5d.  

4 
Stabilities of oxidation state, structure and properties of transitionelement 
compounds.  

September 

1 Co-ordination compounds introduction.  

2 Isomerism  

3 VBT and it's limitations. 

4 Colour, magnetic property and shape 

October 

1 IUPAC nomenclature.  

2 CFT 

3 Non - aqueous solvents introduction  

4 Physical property and types. 

November 

1 General characteristics  

2 Non- aqueous solvents with reference to NH3 and liquid SO2.  

3   

4   

December 

1   

2   

3   

4   

January 

1   

2   

3   

4 2nd Semester   

February 

1   

2   

3 F-block elements: lanthanides 

4 Separation of lanthanide,  lanthanide compounds  

March 1 Actanide  



2 Acid based radicals, I identification of acid radicals and base radicals. 

3 Common ion effect and solutions product. 

4 Precipitation reactions and it's type. 

April 

1 Purification of precipitates. 

2 Test for presece of acid radicals. 

3 Test for presence basic radicals   

4 Miscellaneous test. 

May 

1   

2   

3   

4   

   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor :-  Shafali (1st Sem) Pooja Garg (2nd Sem) 

Class and Section:- B.Sc 2nd year 

Subject:- Physical Chemistry 

Session:- 2019-2020 

Month Week Topics 

July 

1 1st Semester   
2   

3   

4   

August 

1   

2   

3   

4 Thermodynamics introduction   

September 

1 Thermodynamics process and Thermodynamics equilibrium   

2 Concept of heat and work. First law of Thermodynamics   

3 Various types of heat capacity and relation between them.   

4 Reversible and irreversible reactions. 

October 

1 Adiabatic and isotherm reversible reaction, Joule Thomson experiment. 

2 Equilibrium constant and free energy, Concept of chemical. Potential,  

3 Thermodynamic derivation of law of chemical equilibrium.  

4 
Temperature dependence of equilibrium constant. Clausius-Clapeyron 
equation and its applications 

November 

1 Nernst distribution law its thermodynamic derivation. 

2 
Applications of distribution law: Determination of degree of hydrolysisand 
hydrolysis constant of aniline hydrochloride. 

3 Others applications of distribution law. 

4 Etermination of equilibrium constant of potassium tri-iodide complex and  

December 

1 
Determination of Process of extraction. More stress on numerical 
problems.    

2   

3   

4   

January 

1   

2   

3   

4 2nd Semester   

February 

1   

2   

3   

4 Second law of thermodynamics,  Carnot's cycles  Carnot's theorm,   

March 

1 Thermodynamicsscaleoftemperature, Entropy . 

2 
Entropy change in physical change, entropy as a criteria of spontaneity and 
equilibrium. 



3 Third law of thermodynamics  

4 Residual entropy,Gibbs function, Helmholtz function. 

April 

1 Electrolytic and Galvanic cells. reversible & irreversible cells. 

2 Type of electrodes, Electrode reactions,  Nernst equations.  

3 Hydrogenelectrode,referenceelectrodes,standardelectrodepotential, 

4 
Concentrationcellswithandwithouttransference,liquidjunctionpotentialanditsm
easurement 

May 

1 
Applications of EMF measurement in solubility product and potentiometric 
titrations using glass electrode. 

2 Transport number.  

3   

4   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:- Nitika  (1st Sem) , Shafali (2nd  Sem) 

Class and Section:- B.Sc 2nd Year  

Subject:- Organic Chemistry 

Session:- 2019-20 

Month Week Topics 

July 

1  1st Semester  

2   

3   

4   

August 

1   

2   

3   

4 
Monohydric alcohols nomenclature, methods of formation by reduction of 
aldehydes, ketones, carboxylic acids and esters. 
 

September 

1 Hydrogenbonding.Acidicnature.Reactionsofalcohols,. 

2 
Dihydric alcohols nomenclature, Methods of formation, chemical reactions of 
vicinal glycols,  

3 Oxidativecleavage[Pb(OAc),andHIO]andpinacol-pinacolonerearrangement.  

4 Phenols:Nomenclature, structure and bonding.   

October 

1 
Preparationofphenols,physicalpropertiesandacidiccharacter.Comparativeacidi
cstrengthsofalcoholsandphenols. 

2 
Reactionsofphenolselectrophilicaromaticsubstitution.MechanismsofFriesrearr
angement. ions. 

3 
Claisenrearrangement,Reimer-
Tiemannreaction,Kolbe'sreactionandSchottenandBaumannreact 

4 
Epoxides: Synthesis of epoxides. Acid and base-catalyzed ring opening of 
epoxides, orientation of epoxide ring opening, 

November 

1 
Absorption laws (Beer-Lambert law), molar absorptivity.   
 

2 
Conceptofchromophoreandauxochrome.Bathochromic,hypsochromic,hyperch
romicandhypochromicshifts. 

3 
UVspectraofconjugated.enesandenones,ApplicationsofUVSpectroscorganicco
mpounds. 

4 Carboxylic Acids & Acid Derivatives. 

December 

1 NomenclatureofCarboxylicacids,structureandbonding,physical 

2 Properties,acidityofcarboxylicacids,effectsofsubstituentson  

3   

4   

January 1   



2   

3   

4 2nd Semester  

February 

1   

2   

3 
Molecular vibrations, Hooke's law, selection rules, intensity and position of IR 
bands. 

4 
Applications of IR spectroscopy in structure elucidation of simple organic 
compounds 

March 

1 
Amines: physical properties. Separation of a mixture of primary, secondary 
and tertiary amines. 

2 
Reduction of nitro compounds, nitriles, reductive amination of aldehydic and 
ketonic compounds.  

3 Name reactions   

4 
Diazonium Salts: Mechanism of diazotisation, structure of benzene diazonium 
chloride. 

April 

1 
Aldehydes and Ketones:Nomenclature andSynthesis of aldehydes and 
ketones . 

2 
Properties, Comparison of reactivities of aldehydes and ketones. Mechanism 
of nucleophilic additions reactions. 

3 
Condensationwithammoniaanditsderivatives.Wittigreaction.Mannichreaction.O
xidationofaldehydes,Baeyer-Villigeroxidationofketones, 

4 Name reactions.  

May 

1   

2 
 

3   

4   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:- Pooja Garg (1st Sem). Nitika (2nd Sem) 

Class and Section:- B.sc 3rd Year 

Subject:-   Inorganic Chemistry  

Session:- 2019-2020  

Month Week Topics 

July 

1  1st Semester  

2   

3   

4   

August 

1   

2   

3   

4 Metal- Ligand Bonding in Transition Metal complexes Limitations of VBT. 

September 

1  CFT in octahedral, Tetrahedral and Square planer. 

2 Thermodynamics and Kinetic Aspects of metal complexes  

3 Thermodynamicstabilityofmetalcomplexesandfactorsaffectingthestability, 

4 
IrvingWilliamSeries, Substitutionreactionsofsquareplaner compounds 
Transeffect.  

October 

1 Magnetic properties of Transition metal complexes 

2 Magneticsusceptibility, Methodofdeterminingmagneticsusceptibility, 

3 Orbitalcontributiontomagneticmoments, 

4 Correlationofµ,andeffvalues, Orbitalcontributiontomagneticmoments. 

November 

1 Applicationofmagneticmomentdatafor3dmetalcomplexes. 

2 
Selectionrulesford-dtransition, Spectroscopicgroundstates, 
Spectrochemicalseries  

3 Electronicspectraof Transitionmetalcomplexes,d-dtransition. 

4 Orgelenergyleveldiagramford'anddstates.  

December 

1 Spin Only formula and L-S coupling.  

2 Discussionofelectronicion.spectrum of [Ti(H2O)6]complex 

3 
 

4   

January 

1   

2   

3   

4 2nd Semester   

February 

1   

2   

3 Acids and Bases:Arrhenius, Bronsted-lowry, Lux-flood, Solvent system  

4 Lewisconceptofacidsandbases,relativestrengthofacidsandbases, 

March 1 
Levellingsolvents, Hardandsoftacidsandbases(HSAB),Applications of 
HSABprinciple. 



2 
Classification and nomenclature of organometallic compounds, 
preparation,     

3 
PropertiesandbondingofalkylsofLi,Al,HgandSn, 
Conceptofhapticityoforganicligand,  

4 Structureandbondinginmetal-ethyleniccomplexes, Ferrocene  

April 

1 metalcarbonyls, Preparation, properties and bonding. 

2 
Bio inorganic chemistry: haemoglobin and myoglobin. Biological role of 
Na, K, Ca, Mg, Fe+ ions, Cooperative effect, Bohr effect. 

3 
SiliconesandPhosphazenesNomenclature,classification,preprationand 
usesofsilicones, 

4 
Elastomers,polysiloxanecopolymers,polyphosphazenesandbondingintripho
sphazene 

May 

1   

2   

3   

4   

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:- Shafali (1st Sem), Pooja Garg (2nd Sem) 

Class and Section:- B.sc 3rd year 

Subject:- Physical Chemistry  

Session:- 2019-2020  

Month Week Topics 

July 

1   

2   

3   

4   

August 

1   

2   

3   

4 
Black-body radiation. Plank's radiation law, photoelectric effect. 
Postulates.   

September 

1 
Quantummechanicaloperators,commutationrelations,Hamiltonianoperator
,  

2 
Hermitianoperator,averagevalueofsquareofHermitianasapositivequantity,
Roleofoperators  

3 
Toshowquantummechanicallythatpositionandmomentumcannotbepredicat
edsimultaneously.  

4 Determinationofwavefunction&energyofaparticleinonedimensionalbox.  

October 

1 Optical activity, polarization, dipoles in an electric field,  

2 Dipolemoment,induceddipolemoment,measurementofdipole. 

3 Refractivitymethod,dipolemomentandstructureofmolecules, 

4 Magneticpermeability,magneticsusceptibilityanditsdetermination. 

November 

1 
Applicationofmagneticsusceptibility,magneticproperties 
Paramagnetism,diamagnetismandferromagnetism. 

2 
Electromagnetic radiation, regions of spectrum,  statement 
approximation, Degrees of freedom.. of Born-oppenheimer 

3 
Rigid rotator , rotational spectra of diatomic molecules, spectral intensity 
distribution.  

4 
Maxwell-
Boltzmanndistributiondeterminationofbondlengthandisotopiceffect.  

December 

1 Harmonic oscillator, pure vibrational spectrum of diatomic molecules.  

2 
Determinationofforceconstant 
,ideaofvibrationalfrequenciesofdifferentfunctionalgroups. 

3 Raman Spectrum 

4   

January 

1   

2   

3   



4   

February 

1   

2   

3 
Statistical thermodynamics, thermodynamic probability, Maxwell 
Boltzmann distribution. 

4 
Bornoppenheimerapproximation,partitionfunctionFactorizationofpartitionfu
nction. 

March 

1 Photochemistry: thermal and photochemical processes.  

2 
Lawsofphotochemistry:Grotthus-Drapperlaw,Stark-
Einstein,Jablonskidiagram 

3 
Qualitativedescriptionoffluorescence,phosphorescence,non-
radiativeprocesses 

4 Quantum  yield, photosensitized reactions-energy transfer processes.  

April 

1 
Ideal and non-ideal solutions, methods of expressing concentrations of 
solutions, Dilute solutions, Raoult's law.  

2 Colligativeproperties 

3 
Thermodynamicderivationofrelationbetweenamountofsoluteandelevationi
nboilingpointanddepressioninfreezingpoint. 

4 
Applicationsincalculatingmolarmassesofnormal,dissociatedandassociated
solutesinsolution. 

May 

1 
Phase, component and degree of freedom, thermodynamic derivation of 
Gibbs phase rule,  

2 Phaseequilibriaofonecomponent system-Examplewatersystem  

3 
Phaseequilibriaoftwocomponentsystemssolid-
liquidequilibria,simpleeutecticExamplePb-Agsystem,desilverisationoflead. 

4   

   

   

  
Signature 

 



Lesson Plan 

Name of the Assistant/ Associate Professor:- Shafali (1st Sem), Nitika (2nd Sem) 

Class and Section:- B.Sc 3rd year 

Subject:- Organic Chemistry  

Session:- 2019-2020  

Month Week Topics 

July 

1 1st Semester   

2   

3   

4   

August 

1   

2   

3   

4 Organic Synthesis via Enolates 

September 

1 
Synthesisofethylacetoacetate:theClaisencondensation.Keto-
enoltautomerism. 

2 
Molecular orbital picture and aromatic characteristics. of pyrrole, furan, 
thiophene and pyridine.  

,  

3 
Methodsofsynthesisandchemicalreactionswithparticularemphasisonthemech
anismofelectrophilicsubstitution. 

4 
Mechanismofnucleophilicsubstitutionreactionsinpyridinederivatives.Compari
sonofbasicityofpyridine,piperidineandpyrrole 

October 

1 Fiveandsix-memberedheterocycles.Preprationandreactionsofindole, 

2 
SkraupsynthesisandBischler-
Napieralskisynthesis.Mechanismofelectrophilicsubstitutionreactionsof,quinoli
neandisoquinoline.  

3 
Classification, of amino acids. Acid-base behavior, isoelectric point and 
electrophoresis. 

4 Structureandnomenclatureofpeptidesandproteins.Classification.ofproteins.  

November 

1 
Peptidestructuredetermination,endgroupanalysis,selectivehydrolysisofpeptid
es  

2 
Classicalpeptidesynthesis,solid-
phasepeptidesynthesis.Structuresofpeptidesandproteins. 

3 
Synthetic polymer introduction  
 

4 
Freeradicalvinylpolymerization,ionicvinylpolymerizationandvinylpolymers.pol
ymerization,Ziegler-Natta  

December 

1 
Additionorchain-growthpolymerization. 
Condensationorstepgrowthpolymerization.  

2 
Polyesters,polyamides,phenolformaldehyderesins.Naturalandsyntheticrubbe
rs.  

3   



4   

January 

1   

2   

3   

4 2nd  Semester    

February 

1   

2   

3   

4   

March 

1   

2   

3 
NMR Spectroscopy Principle of nuclear magnetic spectrum,number of 
signals,  

4 
Peakresonance,thePMRareas,equivalentandnonequivalentprotonspositions
ofsignalsandchemicalshift,  

April 

1 
Shieldinganddeshieldingofprotons,protoncounting,splittingofsignalsandcoupl
ingconstants, 

2 
Magneticequivalenceofprotons.DiscussionofPMRspectraofthemolecules:eth
ylbromide,n-propylbromide etc. 

3 PMRspectroscopyforstructuredeterminationoforganiccompounds.  

4 
Carbohydrates: Classification and nomenclature, osazone formation, 
conversions. 

May 

1 Configurationofmonosaccharides.Erythroandthreodiastereomers. 

2 
Disaccharides(maltose,sucroseandlactose)andpolysaccharides(starchandce
llulose). 

3 
Organomagnesium compounds: the Grignard reagents-formation, structure 
and chemical reactions. 

4 
 

   

    



Lesson Plan 

Name of the Assistant/ Associate Professor:-Nitika (1st Sem), Pooja Garg (2nd Sem)  

Class and Section:- B.Sc first year 

Subject:- Physical Chemistry  

Session:- 2019-2020 

Month Week Topics 

July 

1  1st Semester  

2   

3   

4   

August 

1   

2   

3   

4 
Gaseous state: Kinetic Molecular theory of gases,  Maxwell's distribution 
of velocities and energies. 

September 

1 Collision diameter,  Collision no. Collision flug, mean free path. 

2 
Deviation  of real gas from ideality and derivation of Vander waal's 
equation.  

3 Vander waal's equation application in calculation of boyel's temperature.  

4 
Critical temp., Critical pressure, critical volume and their derivation, pv 
isotherm.  

October 

1 Relationship between critical constant and Vander waal's constant  

2 Critical compressibility factor, law of corresponding state. 

3 State of liquid, surface tension  refractive index ,viscosity.  

4 Optical rotation, classification of solid ,interfacial angle . 

November 

1 Miller indices,  crystal system, bravais  lattice.  

2 X-ray diffraction,  Bragg's law. 

3 Laue method, Rotating crystal method, 

4 Powder methods  

December 

1 Elementary idea of cemetery symmetrical elements.  

2 Low of rotational indices, miller indices  

3 
Issuterms of wonderful equation? Relationship between critical constant 
and wonderful constant.  

4   

January 

1   

2   

3   

4  2nd Semester  

February 

1   

2   

3   

4 Rate of reaction, rate equation and it's type,  



March 

1 Order of reaction, rate expression for zero order. 

2 Expression of first order reaction and second oder reaction. 

3 
Half life period of reaction, Effect of temperature on rate- Arrhenius 
equation.  

4 Collision theory and transition state theory. 

April 

1 Electrolytic conduction   

2 
Specific conductance molar conductance and equivalent conductance and 
relation between them. 

3 Arrhenius theory and ostwald's dilution law. 

4 Debbye huckel onsagar's equation, kholraush law. 

May 

1 
Degree of the dissociation. solubility products , Conductometric titration,  
Buffer solution   

2 Henderson- hazel equation,  concept of pH. 

3 Application of conductivity measurement. 

4   

   

   

    



LLeessssoonn PPllaann
NNaammee ooff tthhee AAssssiissttaanntt// AAssssoocciiaattee PPrrooffeessssoorr :: KKaajjaall

CCllaassss aanndd SSeeccttiioonn:: BB..SScc 11sstt ((NNoonn MMeeddiiccaall))
SSuubbjjeecctt:: PPhhyyssiiccss ((PPaappeerr 22 )) ((11)).. CCllaassssiiccaall MMeecchhaanniiccss..

((22)).. MMeecchhaanniiccss aanndd KKiinneettiicc TThheeoorryy ooff ggaasseess..
SSeessssiioonn:: 22001199 -- 22002200

MMoonntthh WWeeeekk TTooppiiccss

JJuullyy

11   
22   
33
44   

AAuugguusstt

11   

22 SSeemmeesstteerr -- 11sstt  
33   

44
UUnniitt 11:: BBaassiicc ccoonncceeppttss ooff CCllaassssiiccaall mmeecchhaanniiccss ::-- IInnttrroodduuccttiioonn,,
MMeecchhaanniiccss ooff ssiinnggllee aanndd ssyysstteemm ooff ppaarrttiicclleess  

SSeepptteemmbbeerr

11
CCoonnvveerrssiioonn llaaww ooff lliinneeaarr mmoommeennttuumm,, AAnngguullaarr mmoommeennttuumm
aanndd mmeecchhaanniiccaall eenneerrggyy ffoorr aa ppaarrttiiccllee aanndd aa ssyysstteemm ooff
ppaarrttiicclleess,,  

22 CCeennttrree ooff MMaassss aanndd eeqquuaattiioonn ooff mmoottiioonn,, CCoonnssttrraaiinneedd MMoottiioonn..

33 NNuummeerriiccaall pprroobblleemm   UUnniitt22:: GGeenneerraalliizzeedd NNoottaattiioonnss::--
IInnttrroodduuccttiioonn

44 DDeeggrreeeess ooff ffrreeeeddoomm aanndd GGeenneerraalliizzeedd ccoooorrddiinnaatteess,,
TTrraannssffoorrmmaattiioonn eeqquuaattiioonnss,,   

OOccttoobbeerr

11 GGeenneerraalliizzeedd DDiissppllaacceemmeenntt,, VVeelloocciittyy,, AAcccceelleerraattiioonn,,
MMoommeennttuumm FFoorrccee aanndd PPootteennttiiaall,,  

22 HHaammiillttoonn''ss vvaarriiaattiioonnaall pprriinncciippllee,, LLaaggrraannggee''ss eeqquuaattiioonn ooff
mmoottiioonn ffrroomm HHaammiillttoonn''ss pprriinncciippllee,,   

33 LLiinneeaarr HHaarrmmoonniicc oosscciillllaattoorr,, SSiimmppllee ppeenndduulluumm,, AAttwwoooodd''ss
mmaacchhiinnee..

44
UUnniitt 33:: TThheeoorryy ooff rreellaattiivviittyy ::-- IInnttrroodduuccttiioonn FFrraammee ooff rreeffeerreennccee,,
lliimmiittaattiioonn ooff NNeewwttoonn''ss llaaww ooff mmoottiioonn,, IInneerrttiiaall ffrraammee ooff
rreeffeerreennccee,,

NNoovveemmbbeerr 11 GGaalliilleeaann ttrraannssffoorrmmaattiioonn,, FFrraammee ooff rreeffeerreennccee wwiitthh lliinneeaarr
aacccceelleerraattiioonn,, CCllaassssiiccaall rreellaattiivviittyy-- GGaalliilleeaann iinnvvaarriiaannccee,,

22

TTrraannssffoorrmmaattiioonn eeqquuaattiioonn ffoorr aa ffrraammee ooff rreeffeerreennccee-- iinncclliinneedd ttoo
aann iinneerrttiiaall ffrraammee aanndd RRoottaattiinngg ffrraammee ooff rreeffeerreennccee,, NNoonn--
iinneerrttiiaall ffrraammeess--TThhee aacccceelleerraatteedd ffrraammee ooff rreeffeerreennccee aanndd
rroottaattiinngg ffrraammee  ooff rreeffeerreennccee..

33
EEffffeecctt ooff cceennttrriiffuuggaall aanndd ccoorriioolliiss ffoorrcceess dduuee ttoo EEaarrtthh''ss
rroottaattiioonn,, FFuunnddaammeennttaall ffrraammee ooff rreeffeerreennccee,, MMiicchheellssoonn--
MMoorrlleeyy''ss eexxppeerriimmeenntt..



44
ccoonncceepptt ooff EEiinnsstteeiinn''ss rreellaattiivviittyy.. UUnniitt 44:: AApppplliiccaattiioonnss ooff tthheeoorryy
ooff rreellaattiivviittyy  ::-- IInnttrroodduuccttiioonn ,,SSppeecciiaall tthheeoorryy ooff rreellaattiivviittyy,, LLoorreennttzz
ccoo--oorrddiinnaattee aanndd pphhyyssiiccaall ssiiggnniiffiiccaannccee ooff LLoorreennttzz iinnvvaarriiaannccee,,

DDeecceemmbbeerr

11
LLeennggtthh CCoonnttrraaccttiioonn,, TTiimmee DDiillaattiioonn,, TTwwiinn PPaarraaddooxx,, VVeelloocciittyy
aaddddiittiioonn tthheeoorreemm,, VVaarriiaattiioonn ooff mmaassss wwiitthh vveelloocciittyy,, MMaassss
eenneerrggyy eeqquuiivvaalleennccee,,

22

PPhhyyssiiccaall ssiiggnniiffiiccaannccee ooff LLoorreennttzz iinnvvaarriiaannccee,, LLeennggtthh
CCoonnttrraaccttiioonn,, TTiimmee DDiillaattiioonn,, TTwwiinn PPaarraaddooxx,, VVeelloocciittyy aaddddiittiioonn
tthheeoorreemm,, VVaarriiaattiioonn ooff mmaassss wwiitthh vveelloocciittyy,, MMaassss eenneerrggyy
eeqquuiivvaalleennccee..  

33   
44   

JJaannuuaarryy

11   
22   
33
44   

FFeebbrruuaarryy

11 SSeemmeesstteerr -- 22nndd   
22   

33

UUnniitt II:: MMoommeenntt ooff iinneerrttiiaa::-- RRoottaattiioonn ooff rriiggiidd bbooddyy,, MMoommeenntt ooff
iinneerrttiiaall,, TToorrqquuee,, aanngguullaarr mmoommeennttuumm,, KKiinneettiicc EEnneerrggyy ooff
rroottaattiioonn.. TThheeoorreemm ooff ppeerrppeennddiiccuullaarr aanndd ppaarraalllleell aaxxeess ((wwiitthh
pprrooooff))..

44
MMoommeenntt ooff iinneerrttiiaa ooff ssoolliidd sspphheerree,, hhoollllooww sspphheerree,, sspphheerriiccaall

sshheellll,, ssoolliidd ccyylliinnddeerr,, hhoollllooww ccyylliinnddeerr aanndd ssoolliidd bbaarr ooff
rreeccttaanngguullaarr ccrroossss--sseeccttiioonn..

MMaarrcchh

11
FFllyy wwhheeeell,, MMoommeenntt ooff iinneerrttiiaa ooff aann iirrrreegguullaarr bbooddyy,,
AAcccceelleerraattiioonn ooff aa bbooddyy rroolllliinngg ddoowwnn oonn aann iinncclliinneedd ppllaannee..

22
UUnniitt 22:: EEllaassttiicciittyy ::--EEllaassttiicciittyy,, SSttrreessss aanndd SSttrraaiinn,, HHooookk''ss llaaww,,
EEllaassttiicc ccoonnssttaanntt aanndd tthheeiirr rreellaattiioonnss,, PPooiissssoonn''ss rraattiioo,, TToorrssiioonn
ooff ccyylliinnddeerr aanndd ttwwiissttiinngg ccoouuppllee..

33
DDeetteerrmmiinnaattiioonn ooff ccooeeffffiicciieenntt ooff mmoodduulluuss ooff rriiggiiddiittyy ffoorr tthhee
mmaatteerriiaall ooff wwiirree bbyy MMaaxxwweellll''ss nneeeeddllee,, BBeennddiinngg ooff bbeeaamm
((BBeennddiinngg mmoommeenntt aanndd iittss mmaaggnniittuuddee))..  

44
CCaannttiilleevveerr aanndd CCeennttrraallllyy llooaaddeedd bbeeaamm,, DDeetteerrmmiinnaattiioonn ooff
YYoouunngg''ss mmoodduulluuss ffoorr tthhee mmaatteerriiaall ooff tthhee bbeeaamm aanndd EEllaassttiicc
ccoonnssttaannttss ffoorr tthhee mmaatteerriiaall ooff tthhee wwiirree bbyy SSeeaarrllee''ss mmeetthhoodd..  

AApprriill

11
UUnniitt 33:: KKiinneettiicc tthheeoorryy ooff ggaasseess--II::-- AAssssuummppttiioonn ooff KKiinneettiicc
tthheeoorryy ooff ggaasseess,, pprreessssuurree ooff aann iiddeeaall ggaass ((wwiitthh ddeerriivvaattiioonn)),,
KKiinneettiicc iinntteerrpprreettaattiioonn ooff TTeemmppeerraattuurree,, IIddeeaall GGaass eeqquuaattiioonn..

22   DDeeggrreeee ooff ffrreeeeddoomm,, LLaaww ooff eeqquuiippaarrttiittiioonn ooff eenneerrggyy aanndd iittss
aapppplliiccaattiioonn ffoorr ssppeecciiffiicc hheeaatt ooff ggaasseess,, RReeaall ggaasseess..



33
VVaannddeerr wwaallll''ss eeqquuaattiioonn,, BBrroowwnniiaann mmoottiioonn((QQuuaalliittaattiivvee)) .. VV
UUnniitt 44:: KKiinneettiicc tthheeoorryy ooff ggaasseess--IIII::--MMaaxxwweellll''ss ddiissttrriibbuuttiioonn ooff
ssppeeeedd aanndd vveelloocciittiieess ((ddeerriivvaattiioonn rreeqquuiirreedd))..

44 EExxppeerriimmeennttaall vveerriiffiiccaattiioonn ooff MMaaxxwweellll''ss llaaww ooff ssppeeeedd
ddiissttrriibbuuttiioonn:: mmoosstt pprroobbaabbllee ssppeeeedd,, aavveerraaggee aanndd rr..mm..ss..   

MMaayy

11   MMeeaann ffrreeee ppaatthh,, TTrraannssppoorrtt ooff eenneerrggyy aanndd mmoommeennttuumm,,
DDiiffffuussiioonn ooff ggaasseess..

22   
33   
44   



Lesson Plan
Name of the Assistant/ Associate Professor:- Nisha

Class and Section:- B.sc 1st year (Non Medical) ( 1st and 2nd Semester )
Subject:- Physics (Paper 2). (1) Electricity, Magnetism and Electromagnetic theory……

(2) Semiconductor Devices
Session: 2019-2020

Month Week Topics

July

1  
2  
3

4 Semester-1st 

August

1  
2  

3

4
Unit 1: Vector background and Electric field :-Gradient of a scalar and
its physical significance, Line, Surface and Volume integrals of a
vector and their physical significance.

September

1 Flux of a vector field, Divergence and curl of a vector and their
physical significance, Gauss's divergence theorem, Stoke's theorem .

2 Derivation of electric field E from potential as gradient, Derivation of
Laplace and Poisson equations, Electric flux.

3 Derivation of electric field E from potential as gradient, Derivation of
Laplace and Poisson equations, Electric flux, Numerical problem .

4
Numerical problem Unit 2: Magnetism:-Magnetic induction, Magnetic
flux, Solenoidal nature of vector field of induction, properties of B.

October

1 Electronic theory of dia and paramagnetism, Domain theory of
ferromagnetism (Langevin's theory). 

2
Cycle of magnetization- hystresis loop (Energy dissipation, Hystresis

loss and importance of Hystresis Curve .

3 Numerical problem ,Unit 3: Electromagnetism:-Maxwell equations and
their derivations

4 Displacement current, Vector and Scalar potentials, Boundary
conditions at interface between two different media 

November

1 Numerical Problem ,Unit 4: A. C. Analysis:-A.C. circuit analysis using
complex variable with (a) Capacitance

2
A.C. circuit analysis using complex variable with (b) Resistance and
Inductance (LR) (c) Capacitance and Inductance (LC).

3 Numerical problem .

4 A.C. circuit analysis using complex variable with (d) Capacitance,
Inductance anSeries and parallel resonance circuit,  

December 1 Quality factor (sharpness of resonance).  Numerical Problem.



2  

3  

4

January

1  
2  

3 Semester-2nd
4  

February

1  
2  

3
Unit 1: Semiconductors:-Energy bands in solids, Intrinsic and
extrinsicsemiconductors, carrier mobility and electrical resistivity
ofsemiconductors, Hall effect .

4 p-n junction diode and their characteristics, Zener and Avalanche
breakdown, Zener diode and their characteristics.

March

1 Zener and Avalanche breakdown, Zener diode, Zener diode as a
voltage regulator Light emitting diodes (LED).

2
Photoconduction in semiconductors, Photodiode, Solar Cell, p-n
junction as a rectifier, half wave and full wave rectifiers (with
derivation).

3
Filters (series inductor, shunt capacitance, L-section or choke, n and
R.C. filter circuits).Unit 2: Transistors :- Junction transistors, Working
of NPN and PNP transistors.

4
Three configurations of transistor (C-B, C-E, C-C modes), Common
base, common emitter and common collector characteristics of
transistor .

April

1
Constants of a transistor and their relation, Advantages and
disadvantages of C-E configuration. D.C. load line Transistor biasing.
various methods of transistor biasing and stabilization. 

2 Unit 3: Transistor Amplifiers :-Amplifiers, Classification of amplifiers,
common base and common emitter amplifiers, coupling of amplifiers.

3
Variious methods of coupling, Resistance- Capacitance (RC) coupled
amplifier (two stage, concept of band width, no derivation), Feedback
in amplifiers.

4
Unit 4: Oscillators:-Oscillators, Principle of oscillation, classification of
oscillators, Condition for self sustained oscillation.

May

1 Tuned collector common emitter oscillator, Hartley oscillator, C.R.O.
(Principle and Working).

2 Numerical Problem.
3  
4  





Lesson Plan
Name of the Assistant/ Associate Professor : Mahima

Class and Section: B.Sc 2nd (Non Medical)

Subject: Physics (Paper 2). (1). Wave and Optics
Sessions: 2019 - 2020

Month Week Topics

July

1  
2  
3  
4  

August

1  
2 Semester - 3rd
3  

4
Unit-1: Interference 1:-Interference by Division of Wave front. Young's
double slit experiment, Coherence, Conditions of interference.

September

1 Fresnel's biprism and its applications to determine the wavelength of
sodium light and thickness of a mica sheet .

2 Lloyd's mirror, Difference between Bi-prism and Llyod mirror fringes. 

3
Phase change on reflection.Numerical Problem . Unit 2:
Interference II :-Interference by Division of Amplitude: 

4 Plane parallel thin film, production of colors in thin films, classification of
fringes in films, Interference due to transmitted light and reflected light.

October

1 Wedge shaped film, Newton's rings, Michelson's interferometer and its
applications to (i) Standardization of a meter.

2
Michelson's interferometer and its applications to (i) Standardization of a

meter (ii) determination of wavelength. 

3
Unit-3: Diffraction I :-Fresnel's diffraction: Fresnel's assumptions and half
period zones.

4 Diffraction at a straight edge, rectangular slit and circular aperture. 

November

1 Diffraction due to a narrow slit and wire. Numerical Problem Chapter 2
and Chapter 3.

2 Unit -4: Diffraction II:- Fraunhoffer diffraction: single-slit diffraction, double
-slit diffraction.

3 N-slit diffraction, plane transmission granting spectrum, dispersive power
of grating, limit of resolution.

4 Rayleigh's criterion, resolving power of telescope and a grating
Differences between. 

December

1 Prism and grating spectra ,Numerical Problem.
2
3  
4  



January

1  
2  
3
4  

February

1 Semester - 4th 
2  

3 Unit-1: Polarization :-Polarization: Polarisation by reflection, refraction and
scattering,Malus Law .

4 Phenomenon of double refraction, Huygen's wave theory of double
refraction (Normal and oblique incidence), Analysis of polarized Light.

March

1 Polarized Light. Nicol prism,Quarter wave plate and half wave plate,
production and detection of (1) Plane polarized light. 

2
Production and detection of (1) Plane polarized light (ii) Circularly
polarized light and (iii) Elliptically polarized light. Optical activity, Fresnel's
theory of optical rotation.

3 Fresnel's theory of optical rotation, Specific rotation, Polarimeters (half
shade and Biquartz) .

4
Unit-II: Fourier analysis:-Fourier theorem and Fourier series, evaluation of
Fourier coefficient, importance and limitations of Fourier theorem, even
and odd functions.

April

1

Fourier series of functions f(x) between (i) 0 to 2pi, (ii) pi to pi, (iii) 0 to pi,
(iv) -L to L, complex form of Fourier series, Application of Fourier theorem
for analysis of complex waves: solution of triangular and rectangular
waves.

2
Half and full wave rectifier outputs, Parseval identity for Fourier Series,
Fourier integrals.Unit III: Fourier transforms:-Fourier transforms and its
properties. 

3

Application of Fourier transform (1) for evaluation of integrals, (ii) for
solution of ordinary differential equations, (iii) to the following functions.1.
f(x)=e-x2/2.

2. f(x) =0

4
Geometrical Optics I:- Matrix methods in paraxial optics, effects of
translation and refraction, derivation of thin lens and thick lens formulae,
unit plane, nodal planes, system of thin lenses. 

May

1
Unit-IV: Geometrical Optics II :-Chromatic, spherical, coma, astigmatism
and distortion aberrations and their remedies.
Fiber Optics :-Optical fiber, Critical angle of propagation, Mode 

2
Fractional refractive index change, Numerical aperture, Types of opties
fiber, Normalize frequency, Pulse dispersion, Attenuation, Applications,
Fiber optie Communication Advantages. 

3  
4  





Lesson Plan
Name of the Assistant/ Associate Professor : Kajal

Class and Section: B.sc 2nd year ( Non Medical )
Subject: physics ( paper 1). (1) Computer Programming and Thermodynamics and

(2) Statistical Physics
Session: 2019 - 2020

Month Week Topics

July

1  
2  
3  
4  

August

1  

2 Semester -3rd 
3  

4 Introduction of Computer organisation, Binary Representation,
Algorithm Development, Flow charts theter interpretation .

September

1 Fortran Preliminaries,Integer & Floating Point Arithmetic Expressions ,
Built in functions, Executable & Non Executable Statements .

2 Input ,Output and Format Statements, Doubt's Related to Fortran
Preliminaries IF, Do and GOTO Statements .

3 Dimension & Arrays, Statements functicent Function Subprogram 

4
Applications of fortran programming - To Print all natural numbers
between given limit, Range of set of given numbers, Ascending &
Desending order .

October

1 Mean and Standard deviation, Least Square fitting of curve,Product
of two matrices .

2 Roots of quadratic Equationsl, Trapezoidal Rule, Simpson's 1/3 Rule.

3
Introduction of Thermodynamics Laws & their significance
Carnot Engine & Carnot Theorem, Absolute Scale of Temperature and
Absolute zero.

4 Joule's free Expansion , Joule Thomson Effect and Joule Thomson
Experiment, Analytical treatment of joule - Thomson effect. 

November

1 Problems Related to Joule- Thomson effect, Introduction of Entrop ,
Entropy of Revessible and Irreversible Process .

2 Entropy  of perfect Gas, Nernest Heat law, Liquefaction of gases,
solidification of helium 4K, Cooling adiabatic demagnetization.

3
Derivation of clausius Clapeyron latent heat equation and their
significance, specific heat of saturated vapours, phase diagram and
triple point of a substance.

4
Development of Maxwell thermodynamical relations, thermodynamical
function: internal energy, Helmholtz function, Enthalpy,Gibbs function
and relation between them.

December
1 Derivation of Maxwell thermodynamical relation from

thermodynamical functions, derivation of Clausius -Clapeyron and



Clausius equation ,variation of instrinsic energy with volume for
(1)perfect gas (2)vanderwall gas ( 3) solid and liquid 

2 Derivation of Stefan's law, adiabatic compressions and expension of
gas and deduction of theory of Joule- Thomson effect .

3  
4  

January

1  
2  
3  
4  

February

1 Semester - 4th 
2  

3
Unit -I: Statistical Physics I :-Microscopic and Macroscopic systems,
events-mutually exclusive, dependent and independent. Probability,
statistical probability.

4
A priori Probability and relation between them, probability theorems,
some probability considerations, combinations possessing maximum
probability, combination possessing minimum probability. 

March

1

Thermodynamical probability, Constraints and Accessible states,
Statistical fluctuations, general distribution of distinguishable particles
in compartments of different sizes, Condition of equilibrium between
two systems in thermal contact- B parameter. 

2
Unit-II: Statistical Physics II :- Postulates of statistical physics, Phase
space, Division of Phase space into cells, three kinds of statistics,
basic approach in three statistics.  

3
M. B. statistics applied to an ideal gas in equilibrium- energy
distribution law (including evaluation of o and ẞ), speed distribution
law & velocity distribution law. Expression for average speed, 

4

R.m.s. speed, average velocity, r. m. s. velocity, most probable energy
and mean energy for Maxwellian distribution.
Unit-III (Quantum Statistics) :-Need for Quantum Statistics: Bose-
Einstein energy distribution law .

April

1

Application of B.E. statistics to Planck's radiation law B.E. gas,
Degeneracy and B.E. Condensation, Fermi- Dirac energy distribution
law, F.D. gas and Degeneracy, Fermi energy and Fermi temperature,
Fermi Dirac energy distribution law for electron gas in matel.

2

Zero point energy, Zero point pressure and average speed (at 0 K) of
electron gas, Specific heat anomaly of metals and its solution. M.B.
distribution as a limiting case of B.E. and F.D. distributions,
Comparison of three statistics.

 

3
Unit-IV: (Theory of Specific Heat of Solids ):-Dulong and Petit law.
Derivation of Dulong and Petit law from classical physics. Specific
heat at low temperature 



4 Einstein theory of specific heat, Criticism of Einstein theory, Debye
model of specific heat of solids,  

May

1

Success and shortcomings of debate theory , Tossing of 2,3 and any
number of Coins, Permutations and combinations, distributions of N
(for N 2,3,4) distinguishable and indistinguishable particles in two
boxes of equal size.

2 Micro and Macro states,  Numerical problem.
3  
4  



Lesson Plan
Name of the Assistant/ Associate Professor: Nisha

Class and Section:B.Sc Final (Non Medical )
Subject:( Physics Paper -2). 1 Nuclear PhysicsAtomic

2 Atomic and Molecular spectroscopy
Session: 2019-2020

Month Week Topics

July

1  
2  
3
4  

August

1 Semester - 5th 
2  
3  

4
Unit I: Nuclear Structure and Properties of Nuclei:- Nuclear composition (p-
e and p-n hypotheses), Nuclear properties, Nuclear size, spin, parity,
statistics, magnetic dipole moment.

September

1
Quadruple moment (shape concept),Determination of mass by Bain-
Bridge, Bain-Bridge and Jordan mass spectrograph. Determination of
charge by Mosley Law.

2 Determination of size of nuclei by Rutherford Back Scattering, mass and
binding energy, Numerical Problem.

3
Systematic of nuclear binding energy, nuclear stability,
Unit II: Nuclear Radiation decay Processes:-Alpha-disintegration and its
theory. Energetics of alpha-decay.

4

Origin of continuous beta spectrum (neutrino hypothesis), types of beta-
decay and energetics of beta-decay. Nature of gamma rays, Energetics of
gamma rays.Radiation Interaction of heavy charged particles (Alpha
particles).

October

1

Energy loss of heavy charged particle (idea of Bethe formula, no
derivation), Range and straggling of alpha particles. Geiger-Nuttal law.
Interaction of light charged particle (Beta-particle), Energy loss of beta-
particles (ionization), Range of electrons.

2
Absorption of beta-particles. Interaction of Gamma Ray, Passage of
Gamma radiations through matter (Photoelectric, Compton and pair
production effect) electron-positron annihilation.

3
Absorption of Gamma rays (Mass attenuation coefficient) and its
application.Unit III: Nuclear Accelerators:-Linear accelerators.

4 Tendem accelerator, Cyclotron and Betatron accelerators. 
November

1
Nuclear Radiation Detectors,Gas filled counters, Ionization chamber,
proportional counter, G.M. Counter (detailed study), Scintillation counter
and semiconductor detector



2
Unit IV: Nuclear reactions.:-Nuclear reactions, Elastic scattering, Inelastic
scattering.

3 Nuclear disintegration Photonuclear reaction, Radiative capture, Direct
reaction, Heavy ion reactions ar spallation Reactions.  

4 Conservation laws, Q-value and reaction threshold,Nuclear Reactors,
Nuclear Reactors, General aspects of Reactor Design.

December

1 Nuclear fission and fusion reactors, (Principle, construction, working and
use),Numerical Problem.

2  
3  
4  

January

1
2
3  

4 Semester - 6th

February

1  

2  

3

Unit-1: Historical background of atomic spectroscopy:-Introduction of
early observations, emission and absorption spectra, atomic spectra,
wave number, spectrum of Hydrogen atom in Balmer series, Bohr atomic
model (Bohr's postulates). spectra of Hydrogen atom.

4

Un-quantized states and continuous spectra, spectral series in absorption
spectra, effect of nuclear motion on line spectra (correction of finite
nuclear mass), variation in Rydberg constant due to finite mass, short
comings of Bohr's theory, Wilson sommerfeld quantization rule.

March

1

De-Broglie interpretation of Bohr quantization law, Bohr's corresponding
principle, Sommerfeld's extension of Bohr's model, Sommerfeld relativistic
correction, Short comings of Bohr-Sommerfeld theory, Vector atom model;
space quantization, electron spin.

2

Coupling of orbital and spin angular momentum, spectroscopic terms and
their notation, quantum numbers associated with vector atom model,
transition probability and selection rules.
Unit-II: Vector Atom Model (single valance electron)
Orbital magnetic dipole moment (Bohr megnaton), behavior of magnetic
dipole in external magnetic filed .

3

Penetrating and Non-penetrating orbits, Penetrating orbits on the classical
model; Quantum defect, spin orbit interaction energy of the single valance
electron, spin orbit interaction for penetrating and non-penetrating orbits
quantum mechanical relativity correction, Hydrogen fine spectra.

4

Main features of Alkali Spectra and their theoretical interpretation, term
series and limits, Rydeburg-Ritze combination principle, Absorption
spectra of Alkali atoms, observed doublet fine structure in the spectra of
alkali metals and its Interpretation, Intensity rules for doublets 



April

1
Orbital magnetic dipole moment (Bohr megnaton), behavior of magnetic
dipole in external magnetic filed; Larmors precession and
theorem,comparison of Alkali spectra and Hydrogen spectrum.  

2

UNIT-III: Vector Atom model (two valance electrons)Essential features of
spectra of Alkaline-earth elements, Vector model for two valance electron
atom: application of spectra Coupling Schemes LS or Russell - Saunders
Coupling Scheme and JJ coupling scheme, Interaction energy in L-S
coupling (sp. pd configuration),

3
Lande interval rule, Pauli principal and periodic classification of the
elements. Interaction energy in JJ Coupling (sp. pd configuration),
equivalent and non-equivalent electrons.

4

Two valance electron system-spectral terms of non-equivalent and
equivalent electrons, comparison of spectral terms in L-S And J-J coupling
Hyperfine structure of spectral lines and its origin, isotope effect, nuclear
spin.

May

1

Zeeman Effect, Experimental set-up for studying Zeeman effect,
Explanation of anomalous Zeeman effect, Zeeman pattern of DI and D2
lines of Na- atom, Paschen-Back effect of a single valence electron
system. Weak field Stark effect of Hydrogen atom. 

2
Molecular Physics:General Considerations, Electronic States of Diatomic
Molecules, Rotational Spectra, Vibrational Spectra, Rotator Model of
Diatomic Molecule, Raman Effect, Electronic Spectra  

3
4  



Lesson Plan
Name of the Assistant/ Associate Professor: Mahima

Class and Section: B.Sc 3rd (Non Medical)
Subject: Physics ( Paper 1 ) 1. Quantum Mechanics and Laser

2. Solid State and Nanotechnology
Session: 2019 - 2020

Month Week Topics

July

1  
2  
3  
4  

August

1 Semester - 5th 
2  
3  

4 Boundary between Classical and Quantum ,
Photoelectric effect , Compton effect .

September

1 Frank Hertz experiment, De broglie Hypothesis , Davisson Germer
experiment ,G.P Thomson experiment .

2 Phase velocity, Group velocity, Heisenberg 's uncertainty Principle, Gamma
Ray Microscope, Electron diffraction from slit .

3 Derivation of Schrodinger Wave equation , Eigen value, Eigen function and
significance , Orthogonality of function .

4 Normalisation of function, Concept of observable and operator ,
Exceptation value of Dynamical Quantities .

October

1 Probability current Density , Numerical Problems .

2 Free Particle in one Dimensional box, Nodes and Antinodes, Zero point
energy, One dimensional step potential E >Vo.

3 ONE Dimensional Step Potential E<Vo, Tunneling effect,
Linear Harmonic oscillator .

4 Quantization of energy for oscillator, Zero point Energy, wave equation of
Harmonic oscillator .

November

1 Property of Laser (Intensity, Directionality)
Property of Laser (Conernce, Monochromaticity) .

2 Einstein's coefficients and possibility of amplification , Momentum
transfer , Life time of a level. 

3 Kinetic of optical absorption, population invesion, resonance cavity .

4 Laser pumping , threshold condition for laser action, line broadening
mechanism, Homogeneous line broadening

December

1 Inhomogeneous , line broadening, working of He- Ne and Ruby laser.
2 Construction and working of semiconductor laser , application of laser .
3  

4  
January 1  



2  
3  
4  

February

1 Semester - 6th 
2  

3
Unit I: Crystal Structure I :- Crystalline and glassy forms, liquid crystals ,
crystals structure, periodicity , lattice and basic crystal translational
vectors and axes .

4
Unit cell and primitive cell, winger seitz primitive cell .Unit cell and
Primitive Cell, Winger Seitz primitive Cell, symmetry operations for a two
dimensional crystal, Bravais lattices in two and three dimensions.

March

1
Crystal planes and Miller indices, Interplaner spacing, Crystal structures of
Zinc Sulphide, Sodium Chloride and Diamond. Unit II: Crystal Structure II :-
X-ray diffraction. 

2
X-ray diffraction, Bragg's Law and experimental X-ray diffraction methods.
K-space and Reciprocal lattice and its physical significance, Reciprocal
lattice vectors.

3
Reciprocal lattice to a simple cubic lattice, b.c.c. and f.c.c.

Unit III: Super conductivity
Historical introduction, Survey of superconductivity, 

4

Super conducting systems, High Tc Super conductors, Isotopic Effect,
Critical Magnetic Field, Meissner Effect, London Theory and Pippards'
equation, Classification of Superconductors (type I and Type II), BCS
Theory of Superconductivity,  

April

1
Flux quantization, Josephson Effect (AC and DC), Practical Applications of
superconductivity and their limitations, power application of
superconductors.

2 Numerical Problem ,Their limitations, Power application of
superconductors.

3 Unit IV: Introduction to Nano Physics
Definition, Length scale, Importance of Nano-scale and technology.

4
History of Nan- technology, Benefits and challenges in molecular
manufacturing. Molecular assembler concept, Understanding advanced
capabilities.

May

1 Vision and objective of Nano-technology, Nanotechnology in different
field, Automobile, Electronics.

2 Nano-biotechnology, Materials, Medicine , Numerical Problem.
3  
4  


