
Course Learning Outcomes 

 

Non-Conventional Energy Sources 

गैर परम्परागत ऊर्ाा स्रोत 

 
At the end of the course student will be able to achieve.  

 A good understanding of various non-conventional energy sources. 

 Knowledge about non-conventional energy harvesting Technology. 

 The knowledge about the availability of non-conventional energy resources 

in India. 

 A good understanding of the solar energy and the appliances based on solar 

energy. 

 A non-conventional energy harvesting technical skill that will be helpful for 

employment. 

ikB~;Øe ds v/;;u dh ifjyfC/k;k¡ 

इस पाठ्यक्रम के अंत में विद्यार्थी प्राप्त करेगा: 

 विभिन्न गैर परम्परागत ऊर्ाा संसाधनों के बारे में अच्छी समझ| 
 गैरपरम्परागत ऊर्ाा के संचयन प्रौद्यो गगकी का ज्ञान। 
 िारत में गैर परम्परागत ऊर्ाा संसाधनों की उपलब्धता का ज्ञान| 

 सौर ऊर्ाा एिं सौर ऊर्ाा पर आधाररत उपयोग की अच्छी समझ। 
 गैरपरम्परागत ऊर्ाा संचयन की तकनीकक कुशलता प्राप्त करेगा र्ो उसे 

रोर्गार में सहायक होगी। 

 

 

 

 

 

 

 

 

 

 



 

SAROJINI NAIDU GOVT. GIRL’S P. G. (AUTONOMOUS) COLLEGE,  

SHIVAJI NAGAR,BHOPAL 

AS RECOMMENDED BY THE BOARD OF STUDIES 
SESSION: 2021-22 

THEORY 

 

 PROGRAM /कार्यक्रम : CERTIFICATE /प्रमाणपत्र 

 CLASS/ d{kk : BSC-I YEAR /ch- ,llh-&izFke o"kZ 

 SUBJECT/ fo"k;% PHYSICS@HkkSfrd foKku 

 COURSE CODE/ ikB~;Øe dk dksM 

 COURSE TITLE/ ikB~;Øe dk 'kh"kZd% 

NON CONVENTIONAL ENERGY SOURCES 

गैर परम्परागत ऊर्ाय स्रोत 

 COURSE TYPE /ikB~;Øe dk izdkj ELECTIVE/,sfPNd 

 CRADIT VALUE /ØsfMV eku% 4 

 MAXIMUM MARKS/vf/kdre~ vad % 25 + 75 

 MINIMUM PASSING MARKS/U;wure~ mRrh.kkZad % 33 

 PRE REQUISITE/iwokZis{kk% Open for All/lHkh ds fy, miyC/k 

Unit Syllabus Hours 

Unit-I English  

Introduction to non-conventional energy sources: 

1. Classification of energy resources, Consumption 

trend of primary energy resources Importance of 

non-conventional energy resources. 

2. Energy chain, Common form of energy, 

Limitations of non-conventional energy resources. 

3. Salient features of non-conventional energy 

resources, Environmental aspects of energy. 

4.  World energy status, Energy scenario in India 

Keywords/Tags: Energy resources Energy chain, Non-

conventional energy. 

 

  



 
¼fgUnh½ 

xSj ijEijkxr ÅtkZ lzksrks dk ifjp;  

1. ÅtkZ lalk/kuksa dk oxhZdj.k] çkFkfed 

ÅtkZ lalk/kuksa dh miHkksx ço`fÙk 

ijEijkxr ÅtkZ dk egRoA 

2. ÅtkZ J`a[kyk] ÅtkZ dk mHk;fu"B] xSj 

ijEijkxr ÅtkZ lalk/kuksa dh lhek,aA 

3. xSj ijEijkxr ÅtkZ lalk/kuksa dh çeq[k 

fc’ks"krk,a]ÅtkZ dk i;kZoj.kh; 

n`f"Vdks.kA  

4. fo'o esa ÅtkZ dh fLFkfr] Hkkjr esa ÅtkZ 

dk ifjn`’;A 

lkj fcanq ¼dh oMZ½ VSx%ÅtkZ lalk/ku] 

ÅtkZ J`a[kyk] xSj&ikjaifjd ÅtkZA 

 

Unit-II English  

Solar energy: 

1. The sun as a source of energy, Solar radiation at 

the Earth's surface. 

2. Photo thermal applications: Solar collectors, 

Solar drying Solar cooker (box type), Solar 

distillation, Solar water heating system Solar 

thermo-mechanical System. 

3. Photovoltaic system: Photovoltaic principle, 

Basic photovoltaic system for power generation, 

Solar cells, types of solar cells, Concentrator 

cells, Sun-tracking systems, Limitations and 

environmental aspect of solar cells. 

4. Photovoltaic applications: Solar Cell Panels, 

Solar light, Solar pump, solar power plants, Solar 

cell in transportation, solar refrigeration and air 

conditioning. 

Keywords Tags: Solar radiation, Photo thermal, 

Photovoltaic, Solar cells. 

 

  



 
¼fgUnh½ 

lkSj ÅtkZ 

1. lw;Z ,d ÅtkZ ds :i esa] i`Foh dh lrg ij lksyj 

fofdj.kA 

2. QksVks rkih; vuqç;ksx% lkSj laxzkgd]lkSj 

'kks"kd]lkSj dwdj ¼ckDl çdkj½] lkSj vklou] 

lkSj ty&rkiu fudk;] lkSj rkih;&;kaf=d fudk;A 

3. QksVksoksfYVd fudk;% QksVks 

cksYVkbd fl)kar]'kfä mRiknu fy, ewyHkwr 

QksVksoksfYVd fudk;] lkSj lsy] lkSj lsy ds 

çdkj] lkanzd lsy] lw;Z vuqlj.k fudk;] lkSj lsy 

dh lhek,a ,oa i;kZoj.kh; –f"Vdks.kA 

4. QksVksoksfYVd vuqç;ksx% lkSj lsy 

ifV~Vdk] lkSj ykbV] lkSj iEi] lkSj 'kfä l;a=] 

ifjogu esa lkSj lsy] lkSj ç'khru ,oa 

ok;vuqdwyuA 

lkj fcanq ¼dh oMZ½ VSx%lkSj fofdj.k] 

QksVksFkeZy] QksVksokfYVd] lkSj lsyA 

 

Unit-III 

English  

Biomas Energy 

1. Biomass resource, biomass conversion 

technology, Biogas generation. 

2. Let of factors affecting bio-digestion, Working of 

biogas plant (with block diagram), biogas from 

plant waste. 

3. Methods of obtaining energy from Biomass, 

Thermal gasification of biomass. 

4. Biomass energy programme in India, Biodiesel 

production from non-edible all seeds. 

Keywords Tags: Biomass, Thermal Gasification, Bio 

digestion. 

 

¼fgUnh½ 

tSo bZ/ku mtkZ 

1. tSo bZ/ku lalk/ku] tSo bZ/ku :ikUrj.k 

izk|kSfxdh] tSo xSl mRiknuA 

 



2. tSfod ikpu dks izHkkfor djus okys 

dkjdksa dh lwph] tSo xSl l;a= ¼[kaM 

vkjs[k½  tSo ikf/k; vif’k"V ls tSo xSlA 

3. tSo bZa/ku ls mtkZ izkIr djuk] tSo 

bZ/ku dk rkih; nzohdj.kA  

4. Hkkjr esa tSo bZ/ku mtkZ izksxzke] 

v[kk| frygu ls tSfod Mht+y dk mRiknuA  

lkj fcanq ¼dh oMZ½ VSx%ck;ksxSl ] 

ok;ksekl] FkeZy xlhdj.k] tSfod ikpuA  

Unit-IV 

English  

Wind energy: 

1. Concept of Wind, Origin of winds, Wind climate, 

Wind profile. Limitation of extracted power from a 

wind turbine. 

2. Wind resource map and site identification, Land 

requirement. 

3. Wind turbine setting, Wind turbine aerodynamics 

wind turbine type: Upwind and downwind 

turbines, Blade count, Constant and variable speed 

wind turbine onshore and offshore wind turbines. 

4. Wind turbine rotor, working of wind turbine, Drag 

principle, Lift principle. 

5. Effect of wind turbine on environment. Wind 

energy storage, Wind energy program in India. 

Keyword/Tag: Wind climate, Wind energy, Wind 

turbine  

 

¼fgUnh½ 

iou mtkZ 

1- iou dh vfHk/kkj.kk] iou dh mRifRr] iou 
tyok;q] iou izkys[k] iou Vjckbu ls 'kfDr 
izkIr djus dh lheka,aA 

2- iou lalk/ku ekufp=  vkSj vfHkfu/kkZj.k 

Hkw- vko’;drkA 

 



3- iou VjckbZu lek;kstu] iou VjckbZu ok;q 

xfrdh] iou VjckbZu ds izdkj] vifoM vkSj 

MkmufoM VjckbZu] CysM fxurh] fLFkj 

,oa ifjorhZ iou xfr VjckbZu] rVorhZ ,oa 

leqnzxkeh VjckbZuA 

4- iou VjckbZu jksVj] iou VjckbZu dh 

dk;Zfof/k] d"kZ.k fl)kar] fyQ~V fl)karA 

5- iou VjckbZu dk i;kZoj.k ij izHkko] iou 

mtkZ laxzg.k] Hkkjr esa iou mtkZ 

dk;ZØeA 

lkj fcanq ¼dh oMZ½ VSx% iou tyok;q] iou 

mtkZ ] iou VjckbZuA  

Unit-V 

English  

Geothermal and Oran energy 

1. Geothermal energy origin and distribution of 

geothermal energy types of geothermal 

resources, Analysis of geothermal resources. 

2. Exploration and development of geothermal 

energy.  

3. Advantages and disadvantages of geothermal 

energy, Possibilities and limitations 

4. Ocean energy Tidal energy Origin and nature of 

tidal energy, Environmental impact, Energy and 

power in waves, advantages and disadvantages 

of wave energy.  

5. Ocean Thermal Energy, Ocean Thermal 

conservation Technology (OTEC). 

Environmental impact. 

Keyword / Tags: Geothermal energy ,Ocean energy, 

Tidal energy, OTEC 

 

¼fgUnh½ 
Hkw&rkih; ,oa lkeqfnzd ÅtkZ 

1- Hkw&rkih; ÅtkZ]Hkw&rkih; ÅtkZ dk ewy 

 



,oa forj.k] Hkw&rkih; lalk/kuksa ds 

izdkj] Hkw&rkih; lalk/kuksa dk 

fo’ys"k.kA 

2- Hkw&rkih; ÅtkZ dk vUos"k.k ,oa fodklA 

3- Hkw&rkih; ÅtkZ ds ykHk ,oa gkfu] 

laHkkouk;sa ,oa lhek,aA 

4- Lkkekqfnzd ÅtkZ % Tokjh; ÅtkZ  dk 

ewy ,oa izd`fr] i;kZoj.kh; izHkko] rjax 

esa ÅtkZ ,oa 'kfDr] rjax ÅtkZ ds ykHk 

,oa gkfuA  

5- Lkkeqfnzd rkih; ÅtkZ] lkeqfnzd rkih; 

laj{k.k izk|kSfxdh ¼vksVhbZlh½ 

i;kZoj.kh; izHkkoA 

lkj fcanq ¼dh oMZ½ VSx%Hkw&rkih; 

ÅtkZ] egklkxjh; ÅtkZ] Tokjh; ÅtkZ] 

vksVhbZlhA  

 

Learning Resources: (Text Books, Reference Books, Other Resources) 

vuq'kaflr v/;;u lalk/ku% ¼ikB~; iqLrdsa] lanHkZZ iqLrdsa] vU; lalk/ku½ 

1.  Rai G. D. "Non-conventional energy sources, Khanna Publishers, 4th edition.  

2. Sukhatme S. P. and Nayak J. K., "Solar Energy: Principles of thermal collection and storage", Tata 

McGraw Hill Ltd, Second Edition. 

3. Rai G. D., "Solar energy utilization", Khanna Publishers, 5th edition. 

4. Khan B. H., "Non-conventional energy resources", McGraw Hill Publications. 

Suggestive digital platforms web links /vuq’kaflr fMftVy IysVQkWeZ csc fyad 

1. https:/mnre.gov.in Ministry of New and Renewable Energy. 

Suggested equivalent online course/ vuq’kaflr led{k vkWuykbu ikB~;Øe 

1. https://nptel.ac.in/course/121/106/121106014/ By Prof. Prathap Haridoss, IIT Madras. 
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Shivaji Nagar, Bhopal 

 

COURSE LEARNING OUTCOMES 

 

B.Sc. II Year 
 

Paper I : OPTICS  

 

 On successful completion of this course students will gain knowledge on 

various theories of light.  

 

 Acquire skills to identify and apply formulas of optics and wave physics.  

 understand phenomenon of Optics like- Interference in working of 

Interference, Diffraction, Polarisation and their application.  

 Application of interference in Working of Interferometer.  

 Application of diffraction will give concept of Resolving Power of  optical 

instruments.  

 learn basic mechanism of Laser action and understand how real world. 

LASER operates and their types and properties.  

 Gain knowledge in Holography optical fiber and application in 

communication.  

 Geometrical option provides basic tool in understanding optical system in 

image information, lens combination and aberration in optical instruments.  

 

 
 

 

 

 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2021-22 

 

Class: B.Sc. Second Year 

Max. Marks: 50 
 

Subject : Physics 

Paper  :   First 

Title of Paper :   Optics 
 

Unit-I  Geometrical Optics & Waves 

Lectures 
 

Fermat's Principle, Refraction at a spherical surface, Aplanatic points and its applications, Lens 

formula, Combination of thin lenses and equivalent focal length. Dispersion and dispersive 

power, chromatic aberration and achromatic combination, different types of aberration 

(qualitative) and their remedy. Need for multiple lenses in eyepieces, Ramsden and Huygens 

eye-piece, Simple Harmonic Motion, Dempend oscillations, forced oscillations and resonance, 

Beats, Stationary wave in a string; pulse and wave packets: Phase and group velocities, 

Refilaction and Refraction from Huygen's principle. 
 

bdkbZ&1 T;kferh; izdkf'kdh 

ijkorZu vkSj viorZu] QeZsV dk fl)kar] xksykdkj lrg ij viorZu] viysusfVd fcUnq 

,ao vuqiz;ksx] ySal lw=] irys ySalksa dk la;kstu o lerqY; Qksdl nwjh fo{ksi.k 

o fo{ksi.k {kerk] o.kZ foiFku o vo.kZd la;kstuA fofHkUu izdkj ds foiFku 

¼xq.kkRed½ ,oa mudk lek/kku] usf=dk es cgqy ySal fudk; dh vko';drkA 

jsElMu o gkbxu usf=dk,aA ljy vkoZr xfr] voeafnr nksyu] iz.kksfnr nksyu rFkk 

vuqukn] foLianuA ruh gqbZ Mksjh esa vizxkeh rjaxs] Lian rFkk rajx iSfdV] 

dyk ,oa lewg osx] gk;xu fl)kr }kjk ijkorZu ,oa viorZuA 
 

Unit-II Interference of light 

The principle of superposition, two slit interference, coherence requirement for the sources, 

optical path retardations, Lateral shift of fringes, Localised, fringes, thin films, interference by a 

film with two non-parallel reflecting surfaces, Newton's rings. Haidinger fringes (Fringes of 

equal inclination), Michelson interferometer, its appllication for precision determination of 

wavelength, wavelength difference and the width of spetral lines. intensity distribution in 

multiple beam interference, Fabry-Perot intrerferometer and Elalon. 
 

bdkbZ&2 izdk'k dk O;frdj.k 

v/;kjksi.k dk fl)kr] f}fLyV O;frdj.k] L=ksrksa dh dyk laca}rk dh vko';drk] 

izdk'kh; iFk dk eanu] fÝtksa dk ikf'Zod foLFkiu] LFkkuhd`r fÝats] iryh fQYe 



nks vlekukUrj ijkorZd lrg ls cuh fQYe ls O;frdj.k] U;wVu oy;A gSfMUtj fÝats 

¼leku >qdko dh fÝats½ ekbdYlu O;frdj.kekih] blds }kjk izdk'k dh rjaxnS/;Z 

¼ ½] nks vR;ar lehiLFk rjaxnS/;Z dk varj rFkk o.kZØe js[kk dh pkSM+kbZ 

dk ifj'kq) fu/kkZj.kA cgqy iaqt O;frdj.k esa rhozrk dk forj.k] Qsczh iSjks 

O;frdj.kekih ,oa bVkykWuA 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2021-22 

 

Class: B.Sc. Second Year 

 

 

Unit-III Diffraction 

Fresnel's and Fraunhofer diffraction: Half period zone, Zone plate. Diffraction at straight edge, 

rectilinear propagation. Diffraction at a slit, phasor diagram and integral calculus methods. 

Diffraction at a circular aperture. Rayleigh criterion of resolution of images. Resolving power of 

telescope and microscope, Diffraction at N-parallel slits, Intensity distribution, Plane diffraction 

grating, Resolving power of a grating. 

 

bZdkbZ&3 foorZu 

Ýsuy rFkk ÝkmugksQj foorZu% v)ZvkorhZ dfVca/k] tksu IysVA lh/kh dksj ij 

foorZu] ljyjs[kh; xeuA ,dy f>jh ij foorZu dk vkjs[k ,oa lekdyu fof/k;ka] o`Rrh; 

}kjd ij foorZu] izfrfcEcksa ds foHksnu dh jSys dh dlkSVhA nwjn'khZ o 

lw{en'khZ dh foosnu {kerkA N lekukUrj f>fjZ;ksa ij foorZu] rhozrk forj.k] lery 

foorZu xzsfVaxA xzsfVax dh foHksnu {kerkA 

 
Unit-IV Polarsation 

Transverse nature of light waves, Polarization of electromagnetic waves, Plane polarised light - 

production and analysis, Description of Linear, circular and elliptical polarisation. Propagation of 

electro magnetic waves in anisotropic media, uniaxial and biaxial crystals, symmetric nature of 

dielectric tensor, Double refraction, Hygen's principle, Ordinary and extraordinary refractive  

indices, Fresnel's formula, light propagation in uniaxial crystal, Nicol prism, Production of 

circularly and elliptically polarized light, Babinet compensator and applications, Optical rotation, 

Optical rotation in liquids and its measurement through polarimeter. 

 

bdkbZ&4 /kqzo.k 



izdk'k rjax dh vuqizLFk izd`fr] fo|qr pqEcdh; rjax dk /kqzo.k] lery /kqzfor 

izdk'k & mRiknu o fo'ys"k.kA jsf[kd] o`Rrh; o nh?kZo`Rrh; /kqzo.k dk o.kZuA 

fo|qr pqEcdh; rjax dk vlekaxh ek/;e esa lapj.k] ,d & v{kh; o f}&v{kh; fØLVy] 

ijkoS|qr VsUlj dh lefer izd`fr] f}&viorZu] gkbxu dk fl)kar] lk/kkj.k o vlk/kkj.k 

orZukad] Ýsuy dk lw=] ,d v{kh; fØLVy esa izdk'k lapj.kA fudkWy fizTe] 

o`Rrh; o nh?kZo`Rrh; izdk'k dk mRiknu o fo'ys"k.k] csfcusV ladkjd o 

vuqiz;ksx] izdk'kh; /kq.kZu o iksykjhehVj ls bldk ekiuA 

 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2021-22 

 

Class: B.Sc. Second Year 

 

Unit-V  Fibre Optics and Laser 

Principle of fiber optics, attenuation: pulse dispersion and step index and paradolic index fibres. 

A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship between 

Einstein's coefficients (qualitative discussion), Pumping schemes, Resonators, Ruby laser, He-Ne 

laser, Applications of lasers, Principle of Holography. Photodiodes, Phototransistors, and 

Photomultipliers.  

 

bdkbZ&5 QkbZcj vkfIVDl] rFkk ystj 

Qk;oj vkfIVDl dk fl)kar] {kh.krk] Lian folj.k ,oa LVsi baMsDl] ijoykf;d baMsDl 

Qk;oj] ystj dk laf{kIr bfrgkl] ystj izdk'k ds vfHkyk{kf.kd xq.k] vkbUlVhu dh 

ladYiuk] vkbUlVhu xq.kkadks esa lEcU/k ¼xq.kkRed foospu½] ifEiax 

iz.kkfy;kW] jstksusVlZ] :ch ystj] ghfy;e& fuvku ystj] ystj ds mi;ksx] 

gksyksxzkQh dk fl)karA QksVksMk;ksM] QksVks VªkaftLVj o QksVks 

eYVhIyk;jA 

 
References Books: 

1. Fundamentals of Optics : F.A. Jenkins and H.E. White, 1976 Mc Graw-Hill. 

2.  Principles of Optics : B.K. Mathur, 1995, Gopal Printing. 

3.   University Physics: F.W. Sears, M.W. Zemansky and H.D. Yong, 13/c, 1986 Addison-

 Wesley. 

4.  Optics: A.K. Ghatak, McGraw Hill Publications. 

5.  Principles of Optics : Max Born and Wolf, Pregmon Press. 



6.  Optics and Atomis Physics, D.P. Khandelwal, Himalaya Publication. 

7.  Lasers : Theory and Application : K. Thyagrajen and A.K. Ghatak. 
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COURSE LEARNING OUTCOMES 

 

B.Sc. II Year 

 
Paper II-: Electrostatistics, Magnetostatics and Electrodynamics   

 

This course develops concepts of electric field and scalar potential, magnetic field 

and vector potential. It provides Knowledge based on fundamental concepts of 

charge, field and their interaction with matter. Course leaming'outcome is to  

 

 Define various electric feild in electrstatistics, magnetostatics, and 

electrodynamics .  

 Explain propagation of electromagnetic wave and apply Maxwells equation 

to solution of problems related to wave propagation which forms base to 

modern PLASMA physics.  

 To learn the Principle, construction and operation of important and basic 

electronic device CRO to measure frequency and voltage. 

 



 

 

 

 

 

 

 

 

 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2021-22 

 

Class: B.Sc. Second Year 

Max. Marks: 50 

 

Subject :  Physics 

Paper  :  Second 

Title of Paper :  Electrostatics, Magneto statics and Electrodynamics 

 

Unit- 1  Electrostatics 

Fundamental's of Electrostatics, Gauss's law and its application for finding E for symetric charge 

distributions, Capacitors, conducting sphere in a uniform electric field, point charge in front of a 

grounded infinite conductor. Dielectrics. Parallel plate capacitor with a dielectric, dielectric 

constant, polarization and polarization vector P, relation between displacement vector D, E and 

P. Molecular interpretation of Claussius-Mossotti equation. 
 

Laplace and poissson equations in electrostatics and their applications; Energy of system of 

charges, multiple expression of scalar potential; method of images and its application. potential 

and field due to a dipole, force and torque on a dipole in an external electric field. 

 

bdkbZ&1 fLFkjfo|qfrdh 

fLFkj oS|qfrdh ds ewyHkwr rRo] xkWl dk fu;e o bldk lefer vkaos'k forj.k gsrq 

E ds ifjdyu esa mi;ksxA la/kkfj=] le:i fo|qr {ks= esa xksykdkj pkyd] fdlh 

i`Fohd`r vuUr pkyd ds lEeq[k fcUnq ij vkos'kA ijkfo|qr] ijkfo|qr dh mifLFkfr 



esa lekukarj IysV la/kkfj=] ijkoS|qrkad] /kqzo.k o /kqzo.k lafn'k P] foLFkkiu 

lafn'k D] P ,oa E esa laca/k] Dykfl;l&ekslkVh lehdj.k dh vk.kfod O;k[;kA 
 

fLFkj oS|qfrdh esa ykIykl o ikbtu ds lehdj.k ,oa muds vuqiz;ksxA vkos'kks ds 

fudk; dh mtkZ] vfn'k foHko dk cgqfyd foLrkj] izfrfcEcksa dh fof/k ,oa 

vuqiz;ksx] fo|qr f}/kqzo ds dkj.k mRiUu {ks= dh rhozrk ,oa foHko] ckg~; fo|qr 

{ks= esa fo|qr f}/kqzo dk cy ,oa cy;qXeA 
 

Unit-2  Magnetostatics 

Force on a moving charge, Lorentz force equation and definition of B, force on a straight 

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic dipole 

moment, angular momentum and gyromagnetic ration, Bior and Savart's law, calculation of H 

for simple geometrical situations such as solenoid, Anchor ring. Ampere's law, VxB = M0 J, 

V.B= 0. Field due to a magnetic dipole, free and bound currents, magnetization vector (M), 

relationship between B,H and M. Derivation of the relation Vx M = J for non-uniform 

magnetization.  

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2021-22 

 

Class: B.Sc. Second Year 

 

bdkbZ&2 fLFkj pqEcdRo 

fdlh xfreku vkos'k ij cy% ykjsat cy lehdj.k ,oa B dh ifjHkk"kk] lh/ks /kkjkokgh 

pkyd dks pqEcdh; {ks= esa j[kus ij cy] /kkjk ywi ij cy vk/kw.kZ] pqEcdh; cy 

vk/kw.kZ] dks.kh; laosx o tkbjkseSXusfVd vuqikr] ck;ksV&lsokVZ dk fu;e] ljy 

T;kferh; ikfjfLFkfr;ksa esa H dh x.kuk ¼ijufydk ,oa ,adj oy;½] ,Eih;j dk 

ifjiFkhZ; fu;e] , VxB = M0 J, V.B= 0. pqEcdh; f}/kqzo }kjk c) o eqDr /kkjk,W] 

pqEcdu lafn'k (M), B,H and M esa laca/k] vle:i ls pqEcfdr inkFkZ gsrq Vx M = J 

dk fuxeuA 

 

Unit-3   Current Electricity and Bio Electricity 

Steady current, current density J, non-steady currents and continuity equation, Kirchoff's laws 

and analysis of multiloop circuits, growth and decay of current in LR and CR circuits, decay 

constants, LCR circuits. Mean and RMS values of A.C., AC circuits, complex numbers and their 

application in solving AC circuits problems, complex impedance and reactance, series and 

parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and V      



networks and transmission of electric power, Electricity observed in living systems, Origin of 

bioelectricity. 

 

bdkbZ&3 fo|qr /kkjk o ck;ks&/kkjk 

LFkkbZ /kkjk] /kkjk] ?kuRo J, vLFkkbZ /kkjk lehdj.k ,oa lkarR; lehdj.k] 

fdjpkWQ ds fu;e o eYVhywi ifjiFk fo'ys"k.k] LR o CR ifjiFk esa /kkjk dh o`f) o 

{k;] {k;&fu;rkad] LCR ifjiFkA izR;korhZ /kkjk dk ek/; ,oa oxZewy ek/; eku] AC 

ifjiFk] lfeJ la[;ka, vkSj muds vuqiz;ksx }kjk AC ifjiFk esa lfeJ izfrck/kk] 

jh,DVsal Js.kh ,ao lekukarj vuqukn dks gy djukA Q xq.kkad AC ifjiFk }kjk 

'kfDr dk mi;ksx 'kfDr xq.kkad Y ,oa V usVodZ o fo|qr 'kfDr dk  izs"k.kA tSfod 

fudk;ksa esa fo|qr dk voyksdu] tSo fo|qr dh mRifrA  
 

Unit-4  Motion of Charged Particles in Electric and Magnetic Fields 

(Note: The emphasis here should be on the mechanical aspects and not on the details of the 

apparatus mentioned which are indicated as applications of principles involved.) 

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field - 

CRO, Sensitivity of CRO. Transverse B Field; 1800 deflection, Mass spectrograph and velocity 

selector, Curvatures of tracks for energy determination for nuclear particles; principle and 

working of Cyclotron. Mutually perpendicular and parallel E & B fields; Positive ray parabolas, 

Discovery of isotopes, Elements of Mass Spectrographs, Principle of magnetic focusing (lenses). 
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bdkbZ&4 fo|qr o pqEcdh; {ks= esa vkosf'kr d.kksa dh xfr 

¼;gka midj.kksa ds o.kZu dh vis{kk muds ;kaf=dh; i{k ij vf/kd /;ku fn;k tkuk pkfg,A½ 
 

Roj.k {ks= ds :i esa E, bysDVªku xu] folZtu ufydk] jsf[kd Rojd] E fo{ksid {ks= 

ds :i esa CRO, CRO dh lqxzkfgrkA vuqizLFk B {ks=( 1800 fopyu] nzO;eku 

LisDVªksxzkQ ;k osx flysDVj] ukfHkdh; d.kksa ds lalwpu gsrq d.kksa ds 

iFkksa dh oØrk] lkbDyksVªkWu ¼mtkZ ekiu½ dk fl)kar o dk;Z i)fr] lekukUrj 

o yEcor E o B {ks=] /ku&fdj.k ds ijoy;] vkblksVksi dh [kkst] nzO;eku 

LisDVªksxzkQ ds ewyrRo] pqEcdh; Qksdl dk fl)kar ¼ySal½A 
 

Unit-5   Electrodynamics 



Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential forms 

of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic field, 

Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field 

energy density. Poynting vector, vector and scalar protentionals; Electromagnetics field Tensors, 

Fresnel's relations, Rayleigh scattering. Electromagnetic wave equation, Plane electromagnetic 

waves in vacuum and dielectric media, Reflection at a plane boundary of dieletrics, Fresnel's 

Laws, Polarization by reflection and total internal reflection, Waves in a conducting medium, 

Reflection and refraction by the ionosphere. 
 

bdkbZ&5 fo|qr xfrdh 

fo|qr pqEcdh; izsj.kk] QsjkMs ds fu;e] fo|qr okgd cy] QsjkMs fu;e ds vodyu o 

lekdyu :i] Lo% o vU;ksU; izsj.k] VªkUlQkeZj] fLFkj fo|qr {ks= esa mtkZ] 

esDloSy dh foLFkkiuk /kkjk ?kuRo dh ladYiuk] eSDlosy dh lehdj.kksa dh 

LFkkiuk] fo|qr pqEcdh; {ks= dk mtkZ ?kuRoA ikW;afVx lfn'k] lfn'k ,oa vfn'k 

foHkko] fo|qr pqEcdh; {ks= VsUlj] Ýsuy ds laca/k] jSys izdh.kZu] fo|qr 

pqEcdh; rjax lehdj.k] fuokZr ,oa ijkoS/kqr ek/;e esa lery fo|qr pqEcdh; rjax] 

ijkoS|qr dh lery lrg ls ijkorZu] Ýsusy ds fu;e] ijkorZu ls /kqzo.k o iw.kZ vkarfjr 

ijkorZu] pkyd ek/;e esa rjax] vk;ue.My ds }kjk ijkorZu o viorZuA 

References: 
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 List of Practicals 

1. Study of interference using biprism. 

2. Study of diffraction at straight edge. 

3. Use of plane diffraction grating to determine D1, D2 lines of sodium lamp. 

4. Resolving power of telescope 

5. Potarization by reflection and verification of Brewster's Law. 



6. Study of optical rotation in sugar solution.] 

7. Refractive index and dispersive power of prism using spectrometer. 

8. Absorption spectrum of material using constant deviation spectrograph. 

9. Beam divergence of He-Ne Laser. 

10. Determination of wavelength of Laser by diffraction. 

11. Determination of radius of curvature of plano-convex lense by Newton's rings. 

12. Characteristics of a ballistic galvanometer. 

13. Setting up and using an electroscope or electrometer. 

14. Measurement of Low resistance by Carey-Foster bridge or otherwise. 

15. Measurement of inductance using impedance at different frequencies. 

16. Measurement of capacitance using, impedance at different frequencies. 

17. Response curve for LCR circuits and response frequencies. 

18. Sensitivity of a cathode-ray oscilloscope. 

19. Use of a vibration magnetometer to study a field. 

20. Study of Magnetic field due to current using Tangent Galvanometer. 

21. Study of decay of currents in LR and RC circuits. 

22. Study of Lissajous figures using CRO 

23. Verification of Network theorems. 
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The department of Physics is having three programs namely B.Sc. (PCM), B.Sc. 

(POM) and B.Sc. (PUM) in our department 

the curricula are framed in such a manner that the basic connection between theory 

and experiment and its importance in understanding Physics is apparent to the 



student. We also aim to expose the student to the vast scope of Physics as a 

theoretical and experimental science that is turn furnishes the job opportunities in 

existing multidisciplinary areas. 

 

 B.Sc (PCM) -- B.Sc. (Physics, Chemistry, Maths) 

 B.Sc (POM) -- B.Sc. (Physics, Computer Application, Maths 

 B.Sc (PUM) -- B.Sc (Physics, Computer Science, Maths)  
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B.Sc. III Year 
 

 

Paper I : Quantm Mechanics and Spectroscopy. 

 

 Understand the central concept of Quantum Mechanics with the historical 

development, operators and Schroldinger Equation helping to decipher the 



inadequacies of Classical Mechanics, Spectroscopy is an integral part of the 

curriculum that benefits students in elucidation of structure of certain complex 

molecules. Understanding the properties of Nuclei, Nuclear Forces and different 

nuclear models would help students to interpret basic problems in Nuclear Physics.   
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Unit-I: Quantum Mechanics-1  

Particles and Waves: Photoelectric effect. Black body radiation. Planck's radiation law, Stefan 

Boltzmann law, Wien's displacement law and Rayleigh-Jean's law. Compton effect. De Broglie 

hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets. Concept of phase and 



group velocity. Two slit experiment with electrons. Probability. Wave amplitude and wave functions. 

Heisenbcrg's uncertainty principle with illustrations. Basic postulates and formalism of Schrodinger's 

equation. Eigenvalues. Probabilistic interpretation of wave function. Equation of continuity. Probability 

current density. Boundary conditions on the wave function. Normalization of wave function. 

bdkbZ&1%   DokaVe ;kaf=dh&1 

d.k ,oa rjax% izdk'k fo|qr izHkko] d`".k fi.M fofdj.k] Iykad dk fofdj.k fu;e] 

LVhQu cksYVtesu dk fu;e] ohu dk foLFkkiu fu;e] jsys&thal dk fu;e] dkEiVu 

izHkko] Mh&czksxyh ifjdYiuk] rjax&d.k  }Srrk] Msohlu teZj iz;ksx] rjax iSdsV] 

rjax o lewg osx dh vfHk/kkj.kk] bysDVªkWu dk f}&fLyV iz;ksx] izkf;drk] rjax 

vk;ke o rjax Qyu] gkbtucxZ dk vfuf'prrk dk fl)kar o mnkgj.k] JksfMatj lehdj.k 

o mldh ewyHkwr vo/kkj.kk,WA vkbxu eku] rjax Qyu dh izkf;drk vk/kkfjr 

O;k[;k] lkrR; lehdj.k] izkf;drk /kkjk /kuRo] rjax Qyu ij lhekar 'krsZ rjax Qyu dk 

izlkekU;hdj.kA 

Unit-II: Quantum Mechanics-2  

Time independent Schrodingcr equation: One dimensional potential well and barrier. Boundary 

conditions. Bound and unbound states. Reflection and transmission coefficients for a rectangular 

barrier in one dimension. Explanation of alpha decay. Quantum phenomenon of tunneling. Free 

particle in one-dimensional box, eigen functions and eigen values of a free particle. One-dimensional 

simple harmonic oscillator, energy eigenvalues from Hermite differential equation, wave function for 

ground state. Particle in a spherically symmetric potential. Rigid rotator. Particle in a three dimensional box, 

Angular Momentum, properties of Pauli spin matrices. 

bdkbZ&2  DokaVe ;kaf=dh&2 

le; vfuHkZj JksfMtj lehdj.k& ,d&foeh; foHko dwi o izkphj] lhekar 'krZs] c) o 

vc) voLFkk,W] vk;rkvkj izkphjA (I-D) ls ijkorZu o ikjxeu xq.kkad (a) {k; dh 

O;k[;k] lqjaxu dh DokaVe ?kVukA ,d& foeh; ckDl esa eqDr d.k] eqDr d.k gsr 

vkbxu Qyu ,oa vkbxu ekuA ,d foeh; ljy vkorZ nkSfy=] gjekbV vody lehdj.k ls 

mlds vkbxu eku] ewy voLFkk dk vkbxu Qyu] xksyh; lefer foHko esa d.k] 

n`<+ /kw.kZdA f=foeh; izdks"B esa d.k] dks.kh; laosx] ikWyh fLiu esVªhlsl 

ds xq.kA 
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Unit-III:  Atomic Spectroscopy  



Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules. Stern-

Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with classical ideas. 

Orbital angular momentum. Fine structure. Total angular momentum. Pauli exclusion principle. Many 

particles in one dimensional box. Symmetric and anti-symmetric wave functions. Atomic shell model. 

Spectral notations for atomic states. Spin-orbit coupling, L-S and J-J coupling. Zeeman effect. 

Continuous and characteristic X-rays. Mossley's law. 

bdkbZ&3 ijek.kq LisDVªksLdksih 

fo|qrh; o pqEcdh; {ks= esa ijek.kq & DokaVe la[;kad] cksgj ekWMy o oj.k 

¼Selection½ ds fu;e] LVuZ& xyZd iz;ksx] pØ.k & ewyHkwr ¼Intrinsic½ 

Dokave la[;kA pØ.k dh fpjlEer fl)kar ls vlaxfrA d{kh; dks.kh; laosx] Qkbu 

LVªsDpj dqy dks.kh; laosx] ikÅyh dk vioZtu fla)karA ,d foeh; ckDl esa 

cgqyd.k& leferh o vleferh rjax Qyu] ijek.kq dks'k ekWMyA ijek.oh; voLFkk 

gsrq LisDVªeh ladsru] fLiu vkjfcV diafyx L-S o J-J ;qXeu] theu izHkkoA lrr o 

vfHkyk{f.kd X&fdj.k LisDVªk] ekslys dk fu;eA 

Unit-IV: Molecular Spectroscopy  

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of bond 

distance of diatomic molecules. Isotope effect. Vibrational energies of diatomic molecules. Zero 

point energy. Anharmonicity. Morse potential. Raman effect, Stokes and anti-Stokes lines and their 

intensity difference. Electronic spectra. Born-Oppenheimer approximation. Frank-Condon principle, 

singlet and triplet states. Fluorescence and phosphorescence. Introduction to Laser Raman 

spectroscopy. Elementary concept and applications of NMR and EPR. 

bdkbZ&4 vk.kfod LisDVªksLdksih 

fofHkUu izdkj ds LisDVªk ¼o.kZØe½ /kw.khZ LisDVªk] o.kZØe js[kkvksa dh 

rhozrk o f}&ijek.kfod v.kq dh c) nwjh] leLFkkfud izHkko@f}&ijek.kfod v.kq dh 

dEiu mtkZ] 'kwU; fcUnq mtkZ] vugkekZsfulhVh ¼vuko`fr½A ekslZ foHko] 

jeu izHkkoA LVksd o izfr LVksd js[kka,W o budh rhozrk bysDVªkWfud 

o.kZØeA ckuZ vkWiugk;ej lfUudVrk] Qsad dkMZu fl)kar ,dy o f=d 

voLFkk,W] izfrnhfIr o LQqjnfIrA yslj jeu LisDVªksLdksih dh izLrkouk] NMR 

rFkk EPR dh izkjfEHkd vo/kkj.kk ,oa vuqiz;ksxA 
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Unit - V : Nuclear Physics and Elementary Particles  

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the nucleus and 
Binding energy. Alpha particle spectra - velocity and energy of alpha particles. Geiger-Nuttal law. Nature of 
beta ray spectra. The neutrino and its physics. Energy levels and decay schemes. Positron emission and electron 
capture. Selection rules. Beta absorption and range of beta particles. Kurie plot. Nuclear reactions, pair 
production. Q-values and threshold of nuclear reactions. Nuclear reaction cross-sections. Examples of different 
types of reactions and their characteristics. Compound nucleus, Bohr's postulate of compound nuclear reaction, 
Semi empirical mass formula, Shell model, Liquid drop model, Nuclear fission and fusion (concepts). 
Classification of elementary particles and their interactions; Conservation laws; Quark Structure of hadrons; 
Elementary ideas about unification of forces. 

bdkbZ&5 ukfHkdh; HkkSfrdh ,oa ewy d.k 

ukfHkd ds ewyHkwr xq.k% U;qVªkWu rFkk vkosf'kr d.kksa dh nzO; ds lFk 

vuqfØ;k] ukfHkdh; lalwpd& vk;uu dks"B] xkbxj ewyj x.kd] vuqikfrd x.kd] 

izLQqj.k x.kd] vHkzdks"B] ukfHkd ds ewy xq.k] ukfHkd dh vkd`fr] lagfr 

vkos'k rFkk vkdkj ukfHkd dk LFkkf;Ro ,oa ca/ku ÅtkZ vYQk&d.k dk osx ,oa 

ÅtkZ xkbxj&usVy fu;e] chVk&fdj.k o.kZØe dh izd`fr] U;wVªhuksa ,oa mldh 

HkkSfrdh] mtkZ Lrj ,oa {k; i)fr iksthVªku mRltZu ,oa bysDVªkWu izxzg.k p;u 

¼oj.k½ fu;e] chVk vo'kkks"k.k ,o achVk d.k dk ijkl] D;wjh vkjs[k] ukfHkdh; 

vfHkfØ;k,W ;qXe mRiknu Q&eku ,oa UkkfHkdh; vfHkfØ;k dh nsgyh] 

ukfHkdh; vfHkfØ;k dk vuqizLFk dkV] fofHkUu izdkj dh vfHkfØ;kvksa ds 

mnkgj.k ,oa vfHkyk{kf.kd] ;kSfxd ukfHkd] ;kSfxd ukfHkdh; vfHkfØ;k dh cksgj 

vfHkdYiuk] v/kZewykuqikrh lw=] nzo cawn ekWMy dks'k ekWMy ukfHkdh; 

fo[kaMu ,oa lay;uA ewy d.kksa dk oxhZdj.k ,oa mudh vU;ks; fØ;k;sa laj{k.k 

fu;e] gsMªksu dh DokdZ lajpuk] cyksa ds ,dhdj.k dh izkjfEHkd vo/kkj.kkA  
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Paper I : Solid state physics and Devices 

 

 A brief idea about crystalline and amorphous substances and knowledge of 

lattice vibrations is a part of the curriculum. The understanding of insulators, 

conductors and semi-conductors also helps the student to comprehend the 

elementary band theory. Nano materials have significant commercial impact today 

and their study in this paper would enrich the student in the area of nano 

technology.  
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Unit-I: Solid state Physics-1  

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry. Lattice and basis. 

Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias Lattice). Miller indices Lattice 

planes. Simple cubic. Face centered cubic. Body centered cubic lattices. Laue and Bragg's equations. 

Determination of crystal structure with X-rays, X-ray spectrometer. Ionic, covalent, metallic, van der Waals 

and hydrogen bonding. Band theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model 

(Qualitative). 

bdkbZ&1 Bksl voLFkk HkkSfrdh&1 

fØLVyh;] lajpuk ,oa vkca/ku% fØLVy; o vfØLVyh; Bksl] LFkkuakrj.k lefefr] 

tkyd o vk/kkj] bdkbZ lsy] O;qRØe tkyd] tkydksa ds ekSfyd izdkj ¼czsokbl 

ysfVl½ feyj lwpdkad] tkyd ryA ljy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr% 

dsfUnzr ?kukdkj ysfVlslA ykWos o czsx dk lehdj.k] X&fdj.kks ls fØLVy dh 

lajpuk Kkr djuk] X&fdj.k LisDVªeikehA vk;fud] lg&la;kstd] /kkfRod 

okW.dMoky ,oa gkbMªkstu ca/kuA Bksl inkFkkZs ds fy, cS.M fl)kar] vkorhZ 

foHko ,oa CykWp izes;A Øksfuax&iSu ekWMy ¼xq.kkRked foospu½ 
 

Unit-LI: Solid state Physics-2 

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific heats of-solids. 

Elastic and atomic force constants. Dynamics of a chain of similar atoms and chain of two types of atoms. 

Optical' and acoustic modes. Electrical resistivity. Specific heat of electron. Wiedemann-Franz law. Hall 

effect. Response of substances in magnetic field, dia-, para- and ferromagnetic materials. Classical Langevin 

theory of dia 

and paramagnetic domains. Curie's law. Weiss' theory of ferromagnetism and ferromagnetic domains. 

Discussion of BH hysteresis. Super conductivity, Meissner's effect, Josephson junction effect and high 

temperature superconductivity. 

 

bdkbZ&2 Bksl voLFkk HkkSfrdh&2 

fof'k"V m"ek dk M~;wykWx&isfVV] vkbUlVhu o fMckbZ fl)kar] izR;kLFk ,oa 

ijekf.od cy fu;rkadA ,d ijekf.od o f}ijekf.od dM+h ¼Chain½ dk xfrd lehdj.k] 

izdk'kh; o /ofudh fo/kk,W] fo|qrh; izfrjks/kdrk] bysDVªkWu dh fof'k"V m"ek] 

okbMesu&Ýsat fu;eA gkWy izHkko] pqEcdh; {ks= esa inkFkksa dh 

vuqfØ;kA izfr] vuq ,oa ykSg pqEcdh; inkFkZA izfr ,oa vuq pqEcdh; MksesUl 



dk fpjlEer fl)kara D;wjh dk fu;e] yksSg pqEcdRo ,oa ykSg pqEcdh; MksesUl 

ds fy, Weiss dk fl)kar A B-H 'kSfFkY;rk dh foospukA vfr pkydrk] esluj izHkko] 

tkslsQlu&laf/k izHkko] mPp rki vfrpkydrkA 
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Unit-III: Semiconductor devices-1  
Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands, Energy level diagram. 

Conductivity and mobility. Junction formation, Barripr formation in p-n junction diode. Current flow 

mechanism in forward and reverse biased diode (recombination), drift and saturation of drift 

velocity. Derivation of mathematical equations for barrier potential, barrier width. Single p-n junction device 

(physical explanation, current voltage characteristics and one or two applications). Two terminal devices. 

Rectification. Zener diode. Photo diode. Light emitting diode. Solar cell. Three terminal devices. Junction 

field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical mechanism of 

current flow. Characteristics of transistor. 
 

bdkbZ&3% v/kZpkyd ;qfDr;ka&1 

ÅtkZ cS.Mksa dk cuuk] ÅtkZ Lrj dk Mk;xzke] v/kZpkyd ds izdkj ¼p o n½ 

pkydrk vkSj xfr'khyrk] laf/k dk cuuk] p-n laf/k] Mk;ksM esa jksf/kdk foHko dk 

cuuk] vxz o i'p vfHkufr Mk;ksM esa /kkjk izokg ¼iqu% la;kstu½ vuqxeu osx 

o vuqxeu osx dh lar`Irrk] jksf/kdk foHko ds xf.krh; lehdj.k dh O;qirfRr] 

jksf/kdk pkSMkbZ] ,dy p-n laf/kA Mk;ksM ¼HkkSfrdh; foospuk½] 

/kkjk&foHko vfHkyk{kf.kd ¼,d&nks vuqiz;ksx½] f}&VehZuy ;qfDr] fn"Vdj.k] 

tsuj Mk;ksM] QksVks Mk;ksM] izdk'k mRltZu Mk;ksM] lksyj lsy] f=&VehZuy 

;qfDr] laf/k {ks= izHkko VªkaftLVj ¼JFET½] f}&laf/k ;qfDr;kW] p-n-p o n-p-n 

VªkaftLVj] /kkjk&izokg dh HkkSfrdh; izfØ;k] VªkaftLVj ds vfHkyk{kf.kd oØA 
 

Unit-IV: Semiconductor devices-2  

Amplifiers (only bipolar junction transistor). CB, CE and CC configur'ations. Single stage CE amplifier (biasing 

and stabilization circuits), Q-point, equivalent circuit, input impedance, output impedance, voltage and 

current gain. Class A, B, C amplifiers (definitions). RC coupled amplifiers (frequency response). 

Class B push-pull amplifier. Feedback amplifiers. Voltage feedback and current feedback. Effect of 

negative voltage series feedback on input impedance. Output impedance and gain. Stability, distortion and 

noise. Principle of an Oscillator, Barkhausen criterion, Colpitts, RC phase shift oscillators. Basic concepts of 

amplitude, frequency and phase modulations and demodulation. 

Digital Electronics : Boolean Identities, De-Morgan's law, Logic gate and truth tables;  

simple logics Circuits; Thermistors , solar cells. Concepts of Microprocessors and digital computer. 

bdkbZ&4 v/kZpkyd ;qfDr;ka&2 



izo/kZd ¼f}&/kqzo laf/k VªkaftLVj½ CB, CE o CC fo/kk] ,dy LVst ¼pj.k½ CE 

izoZ/kd ¼vfHkuu o LFkk;hdj.k ifjiFk½] Q fcUnq lerqY; ifjiFk] fuos'kh o fuxZr 

izfrck/kk] foHko ,oa /kkjk ykHkA oxZ A, B, C izo/kZd ¼ifjHkk"kk½] RC ;qfXer 

izo/kZd ¼vko`fRr vuqfØ;k oØ½ oxZ&B iq'k&iqy izoZ/kd] iquZfuos'ku 

izo/kZd] foHko ,oa /kkjk] iquZfuos'ku] fuos'k izfrck/kk ij _.kkRed foHkko] 

Js.kh QhMcsd] fuxZeu izfrck/kk ,oa ykHkA LFkkf;Ro] fod`fr o 'kksj] nksfy= 

dk fl)kar rFkk ckdZ&gkmlu dk izfrcU/k] dkWyfiV nksfy=] RC dyk foLFkkih 

nkSfy=] vk;ke] vko`fr ,oa dyk ekMqys'ku ,oa lalwpd dh ewy vo/kkj.kkA 

fMftVy bysDVªkfuDl % cwfy;u loZlfedk;sa] fM ekxZu fu;e] ykWftd xsV~l ,oa 

lR; lkfj.kh] ljy ykWftd ifjiFk] FkjfeLVLkZ] lksyj lsy] ekbØksizkslslj dh vo/kkj.kk 

,oa fMftVy x.kdA  
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Unit-V: Nano materials   

 Nanostructures: Introduction to nanotechnology, structure and size dependent properties. 

3D, 2D, 1D, OD nanostructure materials and their density of states, Surface and Interface effects. 

Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top Down 

approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting nanomaterials. 

Essential differences in structural and properties of bulk and nano materials (qualitative 

description). Naturally occurring nano crystals. Applications of nanomaterials.  

bZdkbZ&5% uSuks inkFkZ 

uSuks lajpuk,a% uSuks VsDukWykth dh izLrkouk] lajpuk] vkdkj fuHkZj 

xq.kA 3D] 2D] 1D] 0D uSuks lajapuk iznkFkZ ,oa mudh voLFkkvksa dk 

?kuRo] lrg ,oa varjkQyd izHkko] DokaVe vkdkj izHkko dk izfr:i.k] uSuks 

d.kksa dk la'ys"k.k&uhps ls Åij ¼ckWVe vi½ vkSj Åij ls uhps ¼VkWi 

Mkmu½ fof/k;kW] osV jlk;fud fof/k] uSuks fyFkksxzkQh ¼uSuks eqnz.k½] 

/kkrq ,oa v}Z pkydksa ds uSuks inkFkZ ¼xq.kkRed fooj.k½ foLr`r (Bulk) vkSj 

uSuks inkFkkZs dh lajpuk ,oa xq.kksa esa vUrj ¼xq.kkRed fooj.k½] izkd`frd 

:i esa ik;s tkus okys uSuks fØLVyA uSuks inkFkkZs ds vuqiz;ksxA 
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Practical   Sessional  Viva  Total 
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List.Of  Practicals    

1. Specific resistance and energy gap of a semiconductor.  

2.  Study of half wave and full wave rectification.  

3  Characteristics of Zener diode.  

4.  Characteristic of a tunhel diode.  

5.  Characteristics of JFET. 

 6.  Characteristic of a transistor.  

7.  Study of regulated power supply.  

8.  Study of RC coupled amplifiers  

9.  Determination of Planck's constant.  

10.  Determination of e/m using Thomson's method.  

11. Determination of e by Millikan's method.  

12.  Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of 

electron to proton).  



13,  Absorption spectrum of iodine vapour.  

14.  Study of Zeeman effect for determination of Lande g-factor.  

15.  Study of Raman spectrum using laser as an excitation source  

16.  To draw B-H curve of ferro-magnetic material with the help of CRO  

17.  Hysteresis curve a transformer core.  

18.  Hall probe method for measurement of resistivity. 

 
 

 

 

 

 

 

 

 

  

 

  

   

 

 
 

 

  



Course Learning Outcomes 

 

Non-Conventional Energy Sources 

गैर परम्परागत ऊर्ाा स्रोत 

 
At the end of the course student will be able to achieve.  

 A good understanding of various non-conventional energy sources. 

 Knowledge about non-conventional energy harvesting Technology. 

 The knowledge about the availability of non-conventional energy resources 

in India. 

 A good understanding of the solar energy and the appliances based on solar 

energy. 

 A non-conventional energy harvesting technical skill that will be helpful for 

employment. 

ikB~;Øe ds v/;;u dh ifjyfC/k;k¡ 

इस पाठ्यक्रम के अंत में विद्यार्थी प्राप्त करेगा: 

 विभिन्न गैर परम्परागत ऊर्ाा संसाधनों के बारे में अच्छी समझ| 
 गैरपरम्परागत ऊर्ाा के संचयन प्रौद्यो गगकी का ज्ञान। 
 िारत में गैर परम्परागत ऊर्ाा संसाधनों की उपलब्धता का ज्ञान| 

 सौर ऊर्ाा एिं सौर ऊर्ाा पर आधाररत उपयोग की अच्छी समझ। 
 गैरपरम्परागत ऊर्ाा संचयन की तकनीकक कुशलता प्राप्त करेगा र्ो उसे 

रोर्गार में सहायक होगी। 
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 PROGRAM /कार्यक्रम : CERTIFICATE /प्रमाणपत्र 

 CLASS/ d{kk : BSC-I YEAR /ch- ,llh-&izFke o"kZ 

 SUBJECT/ fo"k;% PHYSICS@HkkSfrd foKku 

 COURSE CODE/ ikB~;Øe dk dksM 

 COURSE TITLE/ ikB~;Øe dk 'kh"kZd% 

NON CONVENTIONAL ENERGY SOURCES 

गैर परम्परागत ऊर्ाय स्रोत 

 COURSE TYPE /ikB~;Øe dk izdkj ELECTIVE/,sfPNd 

 CRADIT VALUE /ØsfMV eku% 4 

 MAXIMUM MARKS/vf/kdre~ vad % 25 + 75 

 MINIMUM PASSING MARKS/U;wure~ mRrh.kkZad % 33 

 PRE REQUISITE/iwokZis{kk% Open for All/lHkh ds fy, miyC/k 

Unit Syllabus Hours 

Unit-I English  

Introduction to non-conventional energy sources: 

1. Classification of energy resources, Consumption 

trend of primary energy resources Importance of 

non-conventional energy resources. 

2. Energy chain, Common form of energy, 

Limitations of non-conventional energy resources. 

3. Salient features of non-conventional energy 

resources, Environmental aspects of energy. 

4.  World energy status, Energy scenario in India 

Keywords/Tags: Energy resources Energy chain, Non-

conventional energy. 

 

  



 
¼fgUnh½ 

xSj ijEijkxr ÅtkZ lzksrks dk ifjp;  

1. ÅtkZ lalk/kuksa dk oxhZdj.k] çkFkfed 

ÅtkZ lalk/kuksa dh miHkksx ço`fÙk 

ijEijkxr ÅtkZ dk egRoA 

2. ÅtkZ J`a[kyk] ÅtkZ dk mHk;fu"B] xSj 

ijEijkxr ÅtkZ lalk/kuksa dh lhek,aA 

3. xSj ijEijkxr ÅtkZ lalk/kuksa dh çeq[k 

fc’ks"krk,a]ÅtkZ dk i;kZoj.kh; 

n`f"Vdks.kA  

4. fo'o esa ÅtkZ dh fLFkfr] Hkkjr esa ÅtkZ 

dk ifjn`’;A 

lkj fcanq ¼dh oMZ½ VSx%ÅtkZ lalk/ku] 

ÅtkZ J`a[kyk] xSj&ikjaifjd ÅtkZA 

 

Unit-II English  

Solar energy: 

1. The sun as a source of energy, Solar radiation at 

the Earth's surface. 

2. Photo thermal applications: Solar collectors, 

Solar drying Solar cooker (box type), Solar 

distillation, Solar water heating system Solar 

thermo-mechanical System. 

3. Photovoltaic system: Photovoltaic principle, 

Basic photovoltaic system for power generation, 

Solar cells, types of solar cells, Concentrator 

cells, Sun-tracking systems, Limitations and 

environmental aspect of solar cells. 

4. Photovoltaic applications: Solar Cell Panels, 

Solar light, Solar pump, solar power plants, Solar 

cell in transportation, solar refrigeration and air 

conditioning. 

Keywords Tags: Solar radiation, Photo thermal, 

Photovoltaic, Solar cells. 

 

  



 
¼fgUnh½ 

lkSj ÅtkZ 

1. lw;Z ,d ÅtkZ ds :i esa] i`Foh dh lrg ij lksyj 

fofdj.kA 

2. QksVks rkih; vuqç;ksx% lkSj laxzkgd]lkSj 

'kks"kd]lkSj dwdj ¼ckDl çdkj½] lkSj vklou] 

lkSj ty&rkiu fudk;] lkSj rkih;&;kaf=d fudk;A 

3. QksVksoksfYVd fudk;% QksVks 

cksYVkbd fl)kar]'kfä mRiknu fy, ewyHkwr 

QksVksoksfYVd fudk;] lkSj lsy] lkSj lsy ds 

çdkj] lkanzd lsy] lw;Z vuqlj.k fudk;] lkSj lsy 

dh lhek,a ,oa i;kZoj.kh; –f"Vdks.kA 

4. QksVksoksfYVd vuqç;ksx% lkSj lsy 

ifV~Vdk] lkSj ykbV] lkSj iEi] lkSj 'kfä l;a=] 

ifjogu esa lkSj lsy] lkSj ç'khru ,oa 

ok;vuqdwyuA 

lkj fcanq ¼dh oMZ½ VSx%lkSj fofdj.k] 

QksVksFkeZy] QksVksokfYVd] lkSj lsyA 

 

Unit-III 

English  

Biomas Energy 

1. Biomass resource, biomass conversion 

technology, Biogas generation. 

2. Let of factors affecting bio-digestion, Working of 

biogas plant (with block diagram), biogas from 

plant waste. 

3. Methods of obtaining energy from Biomass, 

Thermal gasification of biomass. 

4. Biomass energy programme in India, Biodiesel 

production from non-edible all seeds. 

Keywords Tags: Biomass, Thermal Gasification, Bio 

digestion. 

 

¼fgUnh½ 

tSo bZ/ku mtkZ 

1. tSo bZ/ku lalk/ku] tSo bZ/ku :ikUrj.k 

izk|kSfxdh] tSo xSl mRiknuA 

 



2. tSfod ikpu dks izHkkfor djus okys 

dkjdksa dh lwph] tSo xSl l;a= ¼[kaM 

vkjs[k½  tSo ikf/k; vif’k"V ls tSo xSlA 

3. tSo bZa/ku ls mtkZ izkIr djuk] tSo 

bZ/ku dk rkih; nzohdj.kA  

4. Hkkjr esa tSo bZ/ku mtkZ izksxzke] 

v[kk| frygu ls tSfod Mht+y dk mRiknuA  

lkj fcanq ¼dh oMZ½ VSx%ck;ksxSl ] 

ok;ksekl] FkeZy xlhdj.k] tSfod ikpuA  

Unit-IV 

English  

Wind energy: 

1. Concept of Wind, Origin of winds, Wind climate, 

Wind profile. Limitation of extracted power from a 

wind turbine. 

2. Wind resource map and site identification, Land 

requirement. 

3. Wind turbine setting, Wind turbine aerodynamics 

wind turbine type: Upwind and downwind 

turbines, Blade count, Constant and variable speed 

wind turbine onshore and offshore wind turbines. 

4. Wind turbine rotor, working of wind turbine, Drag 

principle, Lift principle. 

5. Effect of wind turbine on environment. Wind 

energy storage, Wind energy program in India. 

Keyword/Tag: Wind climate, Wind energy, Wind 

turbine  

 

¼fgUnh½ 

iou mtkZ 

1- iou dh vfHk/kkj.kk] iou dh mRifRr] iou 
tyok;q] iou izkys[k] iou Vjckbu ls 'kfDr 
izkIr djus dh lheka,aA 

2- iou lalk/ku ekufp=  vkSj vfHkfu/kkZj.k 

Hkw- vko’;drkA 

 



3- iou VjckbZu lek;kstu] iou VjckbZu ok;q 

xfrdh] iou VjckbZu ds izdkj] vifoM vkSj 

MkmufoM VjckbZu] CysM fxurh] fLFkj 

,oa ifjorhZ iou xfr VjckbZu] rVorhZ ,oa 

leqnzxkeh VjckbZuA 

4- iou VjckbZu jksVj] iou VjckbZu dh 

dk;Zfof/k] d"kZ.k fl)kar] fyQ~V fl)karA 

5- iou VjckbZu dk i;kZoj.k ij izHkko] iou 

mtkZ laxzg.k] Hkkjr esa iou mtkZ 

dk;ZØeA 

lkj fcanq ¼dh oMZ½ VSx% iou tyok;q] iou 

mtkZ ] iou VjckbZuA  

Unit-V 

English  

Geothermal and Oran energy 

1. Geothermal energy origin and distribution of 

geothermal energy types of geothermal 

resources, Analysis of geothermal resources. 

2. Exploration and development of geothermal 

energy.  

3. Advantages and disadvantages of geothermal 

energy, Possibilities and limitations 

4. Ocean energy Tidal energy Origin and nature of 

tidal energy, Environmental impact, Energy and 

power in waves, advantages and disadvantages 

of wave energy.  

5. Ocean Thermal Energy, Ocean Thermal 

conservation Technology (OTEC). 

Environmental impact. 

Keyword / Tags: Geothermal energy ,Ocean energy, 

Tidal energy, OTEC 

 

¼fgUnh½ 
Hkw&rkih; ,oa lkeqfnzd ÅtkZ 

1- Hkw&rkih; ÅtkZ]Hkw&rkih; ÅtkZ dk ewy 

 



,oa forj.k] Hkw&rkih; lalk/kuksa ds 

izdkj] Hkw&rkih; lalk/kuksa dk 

fo’ys"k.kA 

2- Hkw&rkih; ÅtkZ dk vUos"k.k ,oa fodklA 

3- Hkw&rkih; ÅtkZ ds ykHk ,oa gkfu] 

laHkkouk;sa ,oa lhek,aA 

4- Lkkekqfnzd ÅtkZ % Tokjh; ÅtkZ  dk 

ewy ,oa izd`fr] i;kZoj.kh; izHkko] rjax 

esa ÅtkZ ,oa 'kfDr] rjax ÅtkZ ds ykHk 

,oa gkfuA  

5- Lkkeqfnzd rkih; ÅtkZ] lkeqfnzd rkih; 

laj{k.k izk|kSfxdh ¼vksVhbZlh½ 

i;kZoj.kh; izHkkoA 

lkj fcanq ¼dh oMZ½ VSx%Hkw&rkih; 

ÅtkZ] egklkxjh; ÅtkZ] Tokjh; ÅtkZ] 

vksVhbZlhA  

 

Learning Resources: (Text Books, Reference Books, Other Resources) 

vuq'kaflr v/;;u lalk/ku% ¼ikB~; iqLrdsa] lanHkZZ iqLrdsa] vU; lalk/ku½ 

1.  Rai G. D. "Non-conventional energy sources, Khanna Publishers, 4th edition.  

2. Sukhatme S. P. and Nayak J. K., "Solar Energy: Principles of thermal collection and storage", Tata 

McGraw Hill Ltd, Second Edition. 

3. Rai G. D., "Solar energy utilization", Khanna Publishers, 5th edition. 

4. Khan B. H., "Non-conventional energy resources", McGraw Hill Publications. 

Suggestive digital platforms web links /vuq’kaflr fMftVy IysVQkWeZ csc fyad 

1. https:/mnre.gov.in Ministry of New and Renewable Energy. 

Suggested equivalent online course/ vuq’kaflr led{k vkWuykbu ikB~;Øe 

1. https://nptel.ac.in/course/121/106/121106014/ By Prof. Prathap Haridoss, IIT Madras. 

 

 



 

 

 

 



Course Learning Outcomes 
Mechanics and General Properties of Matter  (Paper 2) 

;kaf=dh vkSj inkFkZ ds lkekU; xq.k ¼iz’ui= 2½ 
 

 The course would empower the students to develop the idea about the 

behavior of physical systems (bodies). 

 It will provide the basic concepts related to the motion of all the objectives 

around us in daily life. 

 The students would be able to build foundation to various applied field in 

science and technology (specially in the field of mechanical engineering). 

 The students will acquire the knowledge of basic mathematical methods to 

solve the various problems in physics. 

 The students will be able to understand the relativistic effect and the relation 

between energy and mass. 

ikB~;Øe ds v/;;u dh ifjyfC/k;k¡ 
 ikB~;Øe Nk=ksa dks HkkSfrd fudk;ksa ds O;ogkj ds ckjs esa 

fopkj fodflr djus ds fy, l’kDr djsxkAA  

 ;g nSfud thou esa gekjs vkl ikl dh lHkh oLrqvksa dh xfr ls 

lacaf/kr cqfu;knh vo/kkj.kk iznku djsxkA 

 ;g Nk=ksa dks foKku vkSj izk|ksfxdh ds fofHkUu vuqiz;qDr 

{ks= [kkldj eSdsfudy bathfu;fjax ds {ks= esa uho dk fuekZ.k 

djus esa lgk;d gksxkA 

 Nk= HkkSfrd foKku esa fofHkUu leL;kvksa dks gy djus ds fy, 

xf.krh; rjhdksa dk cqfu;knh Kku izkIr dj ldsxsaA 

 Nk= ÅtkZ vkSj nzO;eku ds chp laca/k] lkis{krk izHkko dks 

le>us esa l{ke gksaxsA 
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 CLASS/ d{kk : BSC-I YEAR / ch- ,llh-&izFke o"kZ 

 SUBJECT/ fo"k;% PHYSICS @HkkSfrd foKku 

 COURSE CODE/ ikB~;Øe dk dksM 
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ds fy, Nk= ds ikl 12 oha d{kk esa HkkSfrdh fo"k; gksuk 

pkfg,A 

Unit Syllabus Hours 



Unit-I 

English  

Historical background and Mathematical Physics 

1. Historical background: 

1.1.  A brief historical background of mathematics 

and  mechanics in the context of India and Indian 

 culture.  

1.2.  A brief biography of Varahamihira and Vikram 

 Sarabhal with their major contribution to science 

 and society. 

2. Mathematical Physics: 

2.1.  Scalar and vector fields, Gradient of a scalar 

 field  and Its physical significance. 

2.2.  Vector Integral: line integral, surface Integral 

and  volume integral, Divergence of a vector field 

and  its physical significance, Gauss divergence 

 theorem. 

2.3.  Curl of a vector field and its physical 

significance,  Stokes and Green's theorem, 

Numerical problems  based on the above topics. 

 

Keywords/Tags: Scalar field, Vector field, Vector 

integral, Gradient, Divergence, Curl. 

 

¼fgUnh½ 

,sfrgkfld i`"BHkwfe ,oa xf.krh; HkkSfrdh 

1- ,sfrgkfld i`"BHkwfe% 

1-1-  Hkkjr vkSj Hkkjrh; laL—fr ds lanHkZ 

esa xf.kr vkSj  ;kaf=dh dk ,d laf{kr ,sfrgkfld 

i`"BHkwfe fooj.kA 

1-2-  foKku vkSj lekt esa ojkgfefgj vkSj foØe 

lkjkHkkbZ ds  çeq[k ;ksxnku ds lkFk mudh 

,d laf{kIr thouhA 

2- xf.krh; HkkSfrdh% 

2-1-  vfn'k vkSj lfn'k {ks=] vfn'k {ks=] dk 

xzsfM,aV vkSj  HkkSfrd egRoA 

2-2-  lfn'k lekdyu] js[kh;] {ks=h; ,oa vk;ru 

 



lekdyu]  ,d lfn'k {ks= dk Mkbojtsal vkSj 

bldk HkkSfrd egRo]  xk¡l Mkbojtsal çes;A 

2-3-  lfn'k {ks= dk dyZ vkSj HkkSfrd egRo] 

LVksDl ,oa xzhu  dk çes;] mijksä fo"k;ksa 

ij vk/kkfjr la[;kRed ç'uA 

lkj fcanq ¼dh oMZ½ VSx% vfn'k {ks=] lfn'k 

{ks=] lfn'k lekdyu] xzsfM,V Mkbotsal] dtZA  

Unit-II English  

Mechanics of Rigid and deformable bodies 

1. Rigid body mechanics: 

1.1.  System of particles and concept of Rigid body. 

 Torque, centre of mass: position of the centre of 

 mass, Motion of the centre of mass, 

Conservation  of linear & angular momentum with 

examples,  Single stage and multistage rocket. 

1.2.  Rotatory motion and concept of moment of 

inertia,  Theorems on moment of inertia: theorem 

of  addition, theorem of perpendicular axis, theorem 

 of parallel axis, Calculation of moment of inertia 

of  rectangular lamina, disc, solid cylinder, solid 

sphere 

2. Mechanics of deformable bodies: 

2.1  Hook's law, Young's modulus, Bulk modulus, 

 Modulus of rigidity and Poisson's ratio, 

 Relationship between various elastic module. 

2.2  Possible values of Polsson's ratio Finding 

Poisson's  ratio of rubber in the laboratory, Torsion 

of a  cylinder, Strain energy of twisted cylinder. 

2.3  Finding the modulus of rigidity of the material 

of a  wire by Barton's method, Torsional pendulum 

and  Maxwell's needle, Searl's method to find Y, n 

and o  of the material of a wire, Bending of beam, 

 Cantilever, Bean supported at its ends and 

loaded in  the middle. 

 



Keywords/Tags: Rigid body, Centre of mass, Moment 

of Inertia, Poisson's ratio. 

¼fgUnh½ 

n`<+ ,oa fo#I; fudk;ksa dh ;kaf=dh  

1- n`<+ fi.M ;kaf=dh 

1-1-  d.kksa dk fudk; vkSj n`<+ fi.M dh 

vo/kkj.kk] py vk?kw.kZ  æO;eku dsaæ 

æO;eku dsaæ dh fLFkfr] æO;eku dsaæ dh xfr 

 jSf[kd vkSj dks.kh; laosx dk laj{k.k 

mnkgj.k lfgr] flaxy  LVst vkSj eYVhLVst 

jfoVkA 

1-2  ?kw.kZu xfr vkSj tMRo vk?kw.kZ dh 

vo/kkj.kk tMRo vk?kw.kZ  çes;%  ;ksx 

çes;] yEcor v{kçes;] lekarj v{k çes;]  ,dleku 

vk;rkdkj iVy] o`Rrkdkj pdrh] Bksl flysaMj  ,oa 

Bksl xksys ds tM+Ro vk?kw.kZ dh x.kukA  

2- fo#I; fiaMksa dh ;kaf=dh% 

2-1- gqd dk fu;e] ;ax çR;kLFkrk xq.kkad] vk;ru 

izR;kLFkk  xq.kkad] –Mrk xq.kkad ,oa i‚blu 

vuqikr fofHkUu çR;kLFkrk  xq.kkdksa esa 

laca/kA 

2-2-  ikblu fu"ifÙk ds laHkkfor eku] ç;ksx'kkyk 

esa jcj dk  ikblku vuqikr Kkr djuk] csyu dh ,sBu] 

,sfBr csyu dh  fo—r  ÅtkZA  

2-3  ckVZu dh fof/k] ,sBu yksyd ,oa eSDlosy 

lqbZ }kjk rkj ds  inkFkZ dk xq.kkad Kkr djuk] 

lyZ fof/k }kjk rkj ds inkFkZ  Y-,ɳ ,oa о Kkr djuk] 

n.M dk cadu] daSVhyhoj] nksuksa fljksa  ij 

vk/kkfjr rFkk e/; esa Hkkfjr n.MA 

lkj fcanq ¼dh oMZ½ VSx% n`< fi.M] 

nzO;eku dsaæ] tMRo vk/kw.kZ] i‚blu fu"ifÙkA 

 

Unit-III English  
Fluid mechanics 

1. Surface Tension: 

 



1.1.  Inter molecular forces and potential energy 

curve,  force of cohesion and adhesion. 

1.2.  Surface tension, Explanation of surface tension 

on  the basis of intermolecular forces, Surface 

energy,  Effect of temperature and Impurities on 

surface  tension, Daily life. application of surface 

tension.  

1.3.  Angle of contact, The pressure difference 

between  the two sides of a curved liquid surface, 

Excess  pressure inside a soap bubble, Capillarity, 

 determination of surface tension of a liquid 

 capillary rise method, Jaeger's method. 

2. Viscosity: 

2.1 Ideal and viscous fluld, Streamline and turbulent 

 flow, Equation of continuity, Rotational and 

 Irrotational flow, Energy of a flowing fluid, 

Euler's  equation of motion of a non-viscous fluid 

and Its  physical significance.  

2.2  Bernoulli's theorem and its applications 

(Velocity  of efflux, shapes of wings of airplane, 

magnus  effect, Filter purp Burnsen's burner), 

2.3  Viscous flow of a fluid Flow of liquid through a 

 capillary tube, Derivation of Poiseulille's 

formula  and limitations, Stocks formula, Motion of 

a  spherical body falling in a viscous fluid. 

Keyword/Tags: Inter molecular force, Surface 

tension, Angle of contact Capillarity, vscosity, Euler’s 

equation, Polseuille’s formula. 

¼fgUnh½ 

rjy ;kaf=dh 

1-  i`"B ruko% 

1-1-  varj&vk.kfod cy vkSj fLFkfrt ÅtkZ oØ] 

llatd  vkSj vklatd cyA 

1-2-  varj&vk.kfod cyksa ds vk/kkj ij i`"B ruko 

dh O;k[;k]  i`"B ÅtkZ] i`"B ruko ij rki rFkk 

 



v’kqf);ksa dk izHkko]  i`"B ruko ds dqN 

vU; mnkgj.kA 

1-3  Li'kZ dks.k] nzo ds nksuksa oØh; 

lrgksa ds chp nkckUrj  lkcqu ds cqycqys 

ds vanj vfrfjä nckc]dsf’kdkRo] æo  ds i`"B 

ruko dk ekiu%  dsf'kdk mUu;u fof/k] tSxj  dh 

fof/kA 

2- ';kurk% 

2-1-  vkn'kZ vkSj ';ku rjy /kkjkjs[kh; rFkk 

fo'kq) çokg  lkrR; lehdj.k] ?kw.khZ vkSj 

vk/kw.khZ çokg çokfgr rjy  dh ÅtkZ] 

v';ku rjy dh xfr dk ;wyj dk lehdj.k  ,oe~ 

bldk HkkSfrd egRoA 

2-2-  ojukSyh çes; vkSj mlds vuqç;ksx ¼cgh 

lkzo osx] gokbZ  tgkt ds ia[kksa dh vk—

fr] eSxul çHkko] fQYVj iEi]  cUlu cuZj½A 

2-3-  rjy dk ';ku çokg] dsf’kdkuyh ds ek/;e ls 

rjy dk  izokg] Iokbtqys lw= dk fuxeu ,oa 

lhek,a] LVksd lw=]  ';ku nzo esa fxjus okys 

xksykdkj fiaM dh xfrA 

lkj fcanq ¼dh cbZ½ VSx varj&vk.kfod cy] 

i`"B ruko] Li'kZ dks.k] dsf'kdkRo] ';kurk] ;wtj 

dk lehdj.k] Iokbtqys lw=A 

Unit-IV English  

Gravitational potential and Central forces 

1. Gravitational potential: 

1.1. Conservative and non-conservative force field, 

 Conservative of energy in motion under the 

 conservative and non-conservative forces, 

Potential  energy. 

1.2 Conservative force, Conservation of energy, 

 Gravitational potential and gravitational 

 



potential  energy, Gravitational potential and 

intensity of  gravitational field due to a uniform 

spherical shell  and a uniform solid sphere. 

1.3. Gravitational self-energy, Gravitational self-

energy  of a uniform spherical shell and a uniform 

solid  sphere. 

2 Central forces: 

2.1 Motion under Central forces, Conservative 

 characteristics of central forces 

2.2 The motion of a two particles system in Central 

 force, Concept of reduced mass, Reduced mass 

of  positronlum and hydrogen. 

2.3  Motion of particles in an inverse-square central 

 force, Motion of celestial bodies and derivation 

of  Kepler's laws,  

2.4  Elastic and inelastic scattering (elementary idea). 

Keyword:/Tag: Conservative force field, 

Gravitational potential, Gravitational self-energy, 

Central force, reduced mass, Scattering 

¼fgUnh½ 

xq#Roh; foHko vkSj dsaæh; cy foHko% 

1- xq#Roh; foHko 

1-1  laj{kh vkSj vlaj{kh cy {ks=] laj{kh vkSj 

vlaj{kh cyksa ds  varxZr xfr esa ÅtkZ dk 

laj{k.k] fLFkfrt ÅtkZA 

1-2 laj{kh cy vkSj vkarfjd ÅtkZ dk laj{k.k] 

xq#Roh; foHko  vkSj xq#Roh; fLFkfrt 

ÅtkZ] ,d leku xksyh; [kksy  vkSj ,d leku 

Bksl xksys ds dkj.k xq#Roh; foHko vkSj 

 xq#Roh; {ks= dh rhozrkA 

1-3  xq#Roh; Lo ÅtkZ] ,d leku xksyh; [kksy 

vkSj ,d  leku  Bksl xksys dh xq:Roh; Lo 

ÅtkZA 

 



2- dsUæh; cy  

2-1  dsUæh; cy ds varxZr xfr] dsUæh; cy 

dh laj{kh  fo'ks"krk,¡A 

2-2  dsaæh; ds varxZr nksuksa ds fudk; dh 

xfr] lekuhr  æO;eku dh vo/kkj.kk] 

i‚ftVªksfu;e ,oa gkbMªkstu dk  lekuhr 

æO;ekuA 

2-3 O;qRØe & oxZ dsUæh; cy esa d.kksa 

dh xfr] [kxksyh; fiaMksa dh xfr vkSj dsIyj ds 

fu;eksa dh O;qRifÙkA  

2-4 çR;kLFk rFkk vçR;kLFk çdh.kZu 

¼çkjafHkd tkudkjh½A 

lkj fcanq ¼dh oMZ½ VSx% laj{kh cy {ks=] 

xq#Roh; foHko] Lo ÅtkZ dsUæh; cy] lekuhr 

nzO;eku] izdh.kZuA 

Unit-V English  

Relativistic Mechanics and Astrophysics 

1. Relativistic Mechanics:  

1.1. Frame of references, Galilean transformation, 

 Michelson - Morley experiment, 

1.2.  Portulates of special theory of relativity, Lorentz 

 Transformation, Simultaneity and order of 

events,  Length contraction, Time dilation, 

Relativistic  transformation of velocities, Variation of 

mass with  velocity.  

1.3. Mass energy equtvalence and its experimental 

 verification. 

2. Astrophysics: 

2.1 Introduction to the Universe, Properties of the 

Sun, 

 Concept of Astronomical Distance 

2.2 Life cycle of a stars, Chandrasekhar Limit, H-R 

 diagram, Red giant star, White dwarf star, 

 



Neutron  star, Black hole,  

23. Big Bang Theory (elementary Idea). 

Keyword Tags: Transformation, Mass-energy 

equivalence, Astronomical distance, Chandrasekher 

limit, Black hole. 

¼fgUnh½ 

lkis{kdh; ;kaf=dh vkSj [kxksy HkkSfrdh 

1- lkis'kh; ;kaf=dh 

1-1 funsZ'k ra= xSyhfy;u :ikUrj.k] 

ekbdylu&ekWysZ ç;ksx]  lkis{krk ds fof'k"V 

fl)kar dh vfHk/kkj.kk,aA 

1-2-  ykjast :ikUrj.k ?kVukvksa dh le{kf.kdrk 

vkSj ?kVukvksa  dk Øe] yackbZ ladqpu] 

le; foLrkj.k] osxksa dk  lkis{kdh; ifjorZu] 

nzO;eku dk osx ds lkFk  ifjorZuA 

1-3  nzO;eku&ÅtkZ rqY;rk vkSj bldk 

çk;ksfxd lR;kiuA 

2- [kxksy HkkSfrdh 

2-1- czg~ekaM dk ifjp;] lw;Z ds xq.k] 

[kxksyh; nwjh dh  vo/kkj.kkA  

2-2-  rkjksa dk thou pØ paæ'ks[kj lhek] ,p 

vkj vkjs[k  yky nkuo rkjk] lQsn ckSuk rkjk] 

U;wVªku rkjk CySd  gksyA 

2-3- fcx cSx fl)kar ¼izkjfEHkd /kkj.kk½ 

lkj fcanq ¼dh oMZ½ VSx% :ikUrj.k] 

nzO;eku & ÅtkZ rqY;rk]  [kxksyh; nwjh] 

paæ'ks[kj lhek] CySd gksyA 

 

 

Learning Resources: (Text Books, Reference Books, Other Resources) 

vuq'kaflr v/;;u lalk/ku% ¼ikB~; iqLrdsa] lanHkZZ iqLrdsa] vU; lalk/ku½ 
 

1. Splegel M. R., “Vector Analysis: Schaum Outline Series”, MCGraw Hill Education, 2017. 

2. Mathur D. S., Mechanics”, S. Chand, 2012. 



3. Ghatak   A. K., Gayal I. C  abd  Cgya S. J. Mathematical Physics”,  Laxmi  Publications Private 

Limited, 2017. 

4. MAthur D. S., “Properties of matter”, Shyamlal Charitable Trust, New Delhi. 

5. Sears and Zeemansky, “ University Physics”, Pearson Education. 

Suggested Equivalent online Courses: ¼vuq’kaflr vkWuykbZu ikB~;Øe½ 
1- https://nptel.ac.in/courses/115/106/115106090/ Mechanics, Heat, Oscillations 

and Waves by Prof. V. Balakrishnan, Department of Physics, Indian Institute of 

Technology, Madras. 

2- https://nptel.ac.in/courses/115/106/115106090/ Mathematical Physics by Dr. 

Saurabh Basu, Department of Physics, Indian Institute of Technology, 

Guwahati. 
 

Course Learning Outcomes 
 

Mechanics and General Properties of Matter  Lab (Paper 2) 

;kaf=dh vkSj inkFkZ ds lkekU; xq.k iz;ksx’kkyk ¼iz’ui= 
2½ 

 
 

 The Students would acquire basic practical knowledge related to mechnics 

through the experiments. 

 Students  will be familiar with various measurement devices by which they 

can measure various physical quantities with accuracy. 

  The student will dovelope the cncept related to the mechanics and 

properties of matter. 

ikB~;Øe ds v/;;u dh ifjyfC/k;k¡ 
 Nk= fofHkUu iz;ksxksa ds ek/;e ls ;kaf=dh ls lacaf/kr cqfu;knh 

O;ogkfjd Kku izkIr gksxkA 

 Nk= fofHkUu ekiu midj.kksa ls ifjfpr gksaxs ftuds }kjk os 

fofHkUu HkkSfrd jkf’k;ksa dk lVhdrk ds lkFk ekiu dj ldrs gSA   

https://nptel.ac.in/courses/115/106/115106090/
https://nptel.ac.in/courses/115/106/115106090/


 Nk=ksa esa ;kaf=dh vkSj inkFkZ ds xq.kksa ls lacaf/kr 

vo/kkj.kk fodflr gksxhA  
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;kaf=dh vkSj inkFkZ ds lkekU; xq.k iz;ksx’kkyk ¼iz’ui= 
2½ 
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 CRADIT VALUE / ØsfMV eku% 2 

 MAXIMUM MARKS/ vf/kdre~ vad % 25 + 75 

 MINIMUM PASSING MARKS/ U;wure~ mRrh.kkZad % 33 

 

 

 

 

 

 

 

 

 

 

Mechanics and General Properties of Matter  Lab (Paper 2) 

 
Sr. No List of Experiments  

1.  Determination of Young's modulus, modulus of rigidity and 

Poisson's ratio of material of a wire using Scarle's method. 

 

2.  Determination of Young's modulus of material of a metallic bar by 

bending of beam method.  

 

3.  Determination of acceleration due to gravity (g) using Bar 

pendulum. 

4.  Determination of acceleration due to gravity (g) using Kater's 

reversible pendulum 

5.  Determination of modulus of rigidity of a rod with the help of 

Barton's apparatus 

6.  Determination of coefficient of viscosity of liquid using Poiseuille's 

method. 

7.  Determination of the moment of inertia of a flywheel about its axis 

of rotation 



8.  Determination of the moment of inertia of a given body (irregular 

body) with the help of inertia table. 

9.  Verification of laws of the parallel/perpendicular axes of moment  

of Inertia 

10.  Determination of modulus of rigidity of material of a wire with the  

help of Maxwell's needle 

11.  Determination of Young's Modulus of a material of a rod using 

Cantilever method. 

12.  Determination of modulus of rigidity of material of a wire with the 

help of torsional pendulum 

13.  Determination of force constant of a spring. 

14.  Determination of Poisson's ratio of rubber 

15.  Determination of surface tension of a liquid by Jaeger's method. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Text Rooks, Reference Books, Other resources 

ikB~; iqLrdsa] lanHkZ iqLrds] vU; lalk/ku 

Suggested Readings./ vuq’kaflr lgk;d iqLrds 

1.  Prakash I & Ramakrishna, A Text Book of Practical 

 Physics Kitab Mahal 2011,11/e 

2.  Squires G. L." Practical Physics, Cambridge University 

 Wes  2015, 4/e  

3.  Flint BE and Worsnop H.T. "Advanced Practical 

 Physics for  students", Asia Publishing House, 

 197. 

4.  Chattopadhyay D. & Rakshit P. C. "An Advanced 

 Course in  Practical Physics, New Central Book 

 Agency.  

Suggestive digital Platforms web links/ vuq’kaflr fMftVy IysVQkeZ 
csc fyad 

1. http/www.vlab.co.in/broad-area-physical-scirnces 

2. http/storage.qooqleapis.com/uniquecourses/online.html 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

;kaf=dh vkSj inkFkZ ds lkekU; xq.k iz;ksx’kkyk ¼iz’ui= 
2½ 

 

l- Ø- iz;ksxksa dh lwph 

1.  lyZ dh fof/k ls fdlh rkj ls inkFkZ dk iax çR;kLFkrk 
xq.kkad] n`<+rk xq.kkad rFkk ik;lu fu"ifÙk Kkr 
djukA   

2.  cadu fof/k ls /kkfRod NM+ ds inkFkZ dk  ;ax 
izR;kLFkk xq.kkad Kkr djukA 

3.  naM yksyd dh lgk;rk ls xq#Roh; Roj.k ^g^ dk eku 

Kkr djukA 
4.  dSVj ds mRØe.kh; yksyd dh lgk;rk ls xq:Roh; 

Roj.k *g* dk eku Kkr djukA  
5.  ckVZu midj.k dh lgk;rk ls NM ds inkFkZ dk –<rk 

xq.kkad Kkr djukA  
6.  ikbtqyh dh fof/k ls æc dk ';kurk xq.kkd Kkr djukA 
7.  xfrikyd pØ dk mlds ?kw.kZu v{k ds ifjr% tgÙo 

vkiw.kZ Kkr djukA 



8.  tM+Ro eap dh lgk;rk ls fdlh fn, gq, vfu;fer fi.M dk 
tM+Ro vk?kw.kZ Kkr djukA 

9.  tM+Ro vk?kw.kZ ds lkekukarj@yacor~ v{k çes; dk 
lR;kiu djukA 

10.  eSDlesy lqbZ dh lgk;rk ls rkj ds inkFkZ dk –<+rk 
xq.kkad Kkr djukA 

11.  dSUVhyhoj dh lgk;rk ls fdlh NM ds inkFkZ dk ;ax 
çR;kLFkrk xq.kkad Kkr djukA 

12.  ejksM+h yksyd }kjk fdlh rkj ds inkFkZ dk –<rk 
xq.kkad Kkr djukA 

13.  fLçax dk cy fu;rkad Kkr djuk A 
14.  jcj dk ik;lu vuqikr Kkr djukA 
15.  tSxj dh fof/k }kjk nzo dk i`"B ruko Kkr djukA 

 

 
 
 
 

 

 

Text Rooks, Reference Books, Other resources 

ikB~; iqLrdsa] lanHkZ iqLrds] vU; lalk/ku 

Suggested Readings./ vuq’kaflr lgk;d iqLrds 

1.  Prakash I & Ramakrishna, A Text Book of Practical 

 Physics Kitab Mahal 2011,11/e 

2.  Squires G. L." Practical Physics, Cambridge University 

 Wes  2015, 4/e  

3.  Flint BE and Worsnop H.T. "Advanced Practical 

 Physics for  students", Asia Publishing House, 

 197. 

4.  Chattopadhyay D. & Rakshit P. C. "An Advanced 

 Course in  Practical Physics, New Central Book 

 Agency.  

Suggestive digital Platforms web links/ vuq’kaflr fMftVy IysVQkeZ 
csc fyad 

1. http/www.vlab.co.in/broad-area-physical-scirnces 

2. http/storage.qooqleapis.com/uniquecourses/online.html 
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SYLLABUS FOR 

M.Sc (Physics) 

 

SEM ; I, II, III & IV 

 

SESSION : 2021-22 



PROGRAM SPECIFIC OUTCOME 

M.Sc. (Physics)  

Objectives 
 

 Students will be able to conduct experiments, analyze and interpret data 

for investigating problems in the field of Physics. 

  Student of Physics can pursue higher studies (M. Phil, Ph. D) to attain 

research positions Students can get jobs in various fields of Physics 

both in the private and public sector. Some of the common job 

positions or profiles for a physics graduates are in College lecturer and 

Teaching Fields, Scientific Positions as Research Associates in various 

Research institutes. Assistant Professor. They can apply for jobs in 

Aerospace and Defense, Automobile. IT and Software, Railways, 

Nuclear and Renewable energy. Oil and Gas Electronics and 

Telecommunications and the Manufacturing sector.  

 Besides Industrial sector these are ample opportunities in Academics, 

like in School Education Department and Higher Education 

Department. 

 Students will be able to understand the wide potential of the subject 

Physics and its implementation in sustainable development. 

 

 

 

 

 

 

 

 

 

 



COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
Paper I 

(Mathematical  

Physics) 

The objective is to provide students the ability to 

develop the mathematical skills necessary to approach 

problems in advanced physics courses. 

 The students will be able to understand and apply 

the mathematical skills to solve quantitative 

problems in the study of physics.  

 The students will be able to apply integral 

transform to solve Mathematical problems of 

interest in physics. 

 The students will be able to use Fourier 

transforms as an aid for analyzing Experimental 

data. 

 The students should be able to solve differential 

equation of various types. 

 Describe basics of group theory, Special 

functions, and Recurrence relations. 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2021-22 

Theory 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  I 

Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first and 

second kind, Hermite, Legendre, Associate Legendre and 

Laguerre Polynomials, Curvilinear coordinate system with 

specific cases of Cartesian, Cylindrical and  Spherical 

coordinate systems. 

 

 

 

1. L.A. Pipes Mathematics of 
Engineers and Physicists. 

 

2. Arfken Mathematical 
Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 
Machematical Physics. 

 

4. H.K.Dass Mathematical 
Physics 

 

Unit - II (English) Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a damped 

harmonic oscillator. 

 



Unit - III (English) Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional problems, 

eigen function expansion of Green's function, Fourier 

transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

 

5. Ghatak, Goyal & Guha 
Mathematical Physics 

 

6. M.R. Spiegal (Schaum 
Series )  Complex variable 
& Laplace Transform. 

 

Unit - IV (English) Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 

 

 

 

 

 

 

 

 

 

 

 



COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 

Paper II 

(Classical Mechanics) 

The objective aims to develop an understanding of Lagrangian and 

Hamiltoman formulation which allow for simplified treatments of many 

complex problems in classical mechanics and provide the foundation for 

the modern understanding of dynamics. 

 The students will be able to apply the Variational principles to real 

physical problems. 

 The students will be able to model mechanical systems, both in 

inertial and rotating frames, using Lagrange's and Hamilton's 

equations. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of virtual 

work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the conservation 

theorems, Reduction to the equivalent one body problem; the 

equation of motion and first integrals, the differential equation for 

the orbit. 

 

1. H. Goldsetin (Addison 
Wesley) Classical 
Mechanics 

 

2. N.C. Rana  & P.S. Jog 
Classical Mechanics 

 

3. Landu  & Lifshitz 
(Pergamann Press) 
Classical Mechanics 

 

4. A Sommarfield 
(Academic Press) 
 

Unit - II (English) The equitation of canonical transformation and generating functions: 

The Hamilton-Jacobi Action and Angle variables. Poisson.s  brackets; 

simple algebraic properties of Poisson.s. brackets. The equation of 

motion in Poisson.s Brackets notation. Poisson theorem; principle of 

least action. The Kepler problem, Inverse central force field, 

Rutherford scattering. 

 



Unit - III (English) Theory of small oscillations, Equations of motion, Eigen frequencies 

and general motion, normal modes and coordinates, Applications to 

coupled pendulum and linear bistable molecule. Rotating coordinate 

systems. Acceleration in rotating frames. Coriolis force and its 

terrestrial astronomical applications, Elementary treatment of 

Eulerian coordinates and transformation matrices. Angular 

momentum inertia tensor. Eular equations of motion for a rigid body. 

Torque free motion for a rigid body. 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - IV (English) Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-dimensional 

formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic mechanics. 

Covariant Lagrangian, covariant Hamiltonioan, Examples. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
 

 

Paper III 

(Quantum 

Mechanics) 

The objective is to provide an understanding of the 

formalism and language of non-relativistic quantum 

mechanics and understand the concepts of time-independent. 

perturbation theory and their applications to physical 

situations. 

 The students will be able to formulate and solve 

problems in quantum mechanics using Dirac 

representation. 

 The students will be able to grasp the concepts of spin 

and angular momentum, as well as their quantization 

and addition rules. 

 The students will be familiar with various 

approximation methods applied to atomic nuclear and 

solid-state physics. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of continuity, 

Normality, orthogonality and closure properties of eigen 

functions, expectation values and Ehrenfest theorems, solution 

of Schrodinger equation for one dimensional (a) potential well 

(b) potential step and (c) Potential barrier. 

 

 

1. L I Schiff, Quantum 
Mechanics  

 

2. S Gasiorovvicz. Quantum 
Physics 

 

 

3. B.Craseman and J D Powell 
Quantum Mechanics 

 

4. A.P. Messiah Quantum 
Mechanics 

 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation operators, 

matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 



  

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - III  (English) Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential and 

their respective application to atomic spectra molecular spectra 

and low energy nuclear states (deuteron). 

 

Unit - IV (English) Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation theory. 

Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the four. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
 

Paper IV 

(Electronic 

device) 

The objective is to develop an understanding of 

fundamentals of electronics in order to deepen the 

understanding of electronic devices that are part of 

the technologies that surround us 

 The Students will be able to use techniques for 

electronic circuits, and  formulate the concepts of 

Field Effect Transistors (FET), identity its major 

properties and main types of FET circuits 

 The Students will develop ability to describe the 

behavior of  special Purpose Diode LDR, LED, 

and Solar Cells. 

 The Students will be able to recognize various 

storage devices like RAM, ROM, Hybrid 

memories. 

 The Students will be able to understand electro-

optics magneto-optics and acousto-optics effects 

material and properties. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure derivations 

of the equations for I-V characteristics under different conditions, 

microwave devices, tunnel diode, transfer electron devices (Gunn 

diode) avalanche transits time devices, Impatt diodes and 

parametric devices. 

 

 

1. SM Sze Willey (1985) 
Semiconductors devices - 
physics technology. 

 

2. MS Tyagi Introduction to 
semiconductors devices 

 

3. M.Sayer and A Manisingh 
Measurement  
instrumentation  and 
experimental design in 
physics and engineering. 

 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population inversion 

in active region, light confinement factor, optical gain and 

threshold current for lasing. 



  

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random Access 

Memory (RAM). Types of ROM: PROM, EPRON, EEPROM AND 

EAPROM,  Static and dynamic RAMs (SRAM & DRAM), 

characteristics of SRAM and DRAM. 

 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) Storage 

Devices. 

Unit - IV (English) Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications in 

sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical LAB – A (Electronics) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

 

1. To study characteristics of Zener Diode. 

2. To study characteristics of Silicon Controlled Rectifier (SCR). 

3. To study characteristics of Light Emitting Diode (LED). 

4. To study characteristics of Tunnel Diode.  

5. To study characteristics of Junction Field Effect Transistor (JFET)n 

6. To study characteristics of Metal Oxide Semiconductor Field Effect 

Transistor (MOSFET). 

7. To study characteristics of PN Diode. 

8. To study characteristics of Thermistor. 

9. To study characteristics of Triac. 

10. To study characteristics of  Uni junction Transistor (UJT) 

11.  To study characteristics Diac. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 

 
 



 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To find Characteristics of Photo cell. 

2. To find energy band gap of semiconductor. 

3. To find electronic charge by rectifier. 

4. To study characteristics of solar cell. 

5. To find e/m by Thomson method. 

6. To find resolving power of grating. 

7. To verify Cauchy’s formula. 

8. To study hysteresis loss of transformer using CRO. 

9. To study wave form and frequency by CRO. 

10. To study characteristics of VR Tube. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

Paper I 

(Quantum 

Mechanics - 

II) 

The objective is to understand the concepts of the 

time-dependent perturbation theory and their 

applications to physical situations and the basics of 

scattering theory. 

  The students will be able to grasp the concepts 

of Dirac equation and Klein Gordon equation. 

 The students will be familiar with various 

approximation methods applied to atomic 

nuclear and solid-state physics. 
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Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS -II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - I   (English) Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method and 

its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 

1. LI  Schiff Quantum 
Mechanics 

 

2. S Gasirowicaz Quantum 
Physics 

 

3. B.Craseman and J J 
Powell Quantum 
Mechanics (Addison 
Wessley) 

 

4. A. Messiah Quantum 

Unit - II (English) Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and transition 

probability. 



Unit - III (English) Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly rigid 

sphere, complex potential and absorption, scattering by spherically 

symmetric potential, identical practices with spin, Pauli's spin 

matrices. 

 

Mechanics 
 

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

6. Mathews and 
Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - IV (English) Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in presence 

of electromagnetic field, hydrogen atom, short  comings of Klein-

Gordon equation, Dirac’s relativistic equation for free electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

  

Paper II 

(Statistical 

Mechanics) 

The objective is to have an appreciation for the 

modern aspects of equilibrium and non-equilibrium 

statistical physics 

 The students will be able to describe the 

features and examples of Maxwell Boltzmann 

Bose Einstein and Fermi-Dirac statistics. 

 The students will be able to work out equations 

of state and thermodynamic potentials for 

elementary systems of particles, and use and 

develop mean field theory for first and second 

order phase transitions. 
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Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

 

1. F Reif Statistical and 
thermal Physics 

 

2. K Huang Statistical 
Mechanics 

 

3. R K Pathria Statistical 
Mechanics 

 

4. R Kubo Statistical 

Unit - II (English) Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-Einstein 

statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in metals, 

Boltzman transport equation. 



 Mechanics 
 

5. Tandan Statistical 
Physics. 

 

Unit - III (English) Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution in 

one-dimension. 

 

Unit - IV (English) Thermodynamics fluctuation spatial correlation Brownian motion, 

Langevin theory, fluctuation dissipation theorem, the Fokker-Planck 

equation, Onsager reciprocity relations. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

  

  

Paper III 

(Electrodynamics 

and Plasma 

Physics) 

The objective is to evaluate fields and forces in 

Electrodynamics and Magneto dynamics using basic 

scientific method To provide concepts of relativistic 

electrodynamics and applications in branches of 

Physical Sciences. 

 The students will be able to explain and solve 

advanced problems based on classical 

electrodynamics using Maxwell's equation. 

 The students will be able to analyze radiation 

systems in which the electric dipole magnetic 

dipole or electric quadruple dominate. 

 The students will have an understanding of the 

covariant formulation of electrodynamics and the 

concept of retarded time for charges undergoing 

acceleration.  
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Unit Syllabus Recommended  Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, Biot-

Sawart law, Ampere law, Maxwell's equations, scalar and vector 

potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, 

solution of Maxwell equations in conducting media radiations by 

moving charges, retarded potentials, Lienard Wiechrt potentials, 

fields of charged particles in uniform motion, fields of arbitrarily 

moving charge particle. 

 

 

1. Bitteneerort Plasma 
Physics 

 

2. Chen Plasma 
Physics 

 

3. Gupta, Kumar, 
Singh Electro 



Unit - II (English) Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 

Invariance of electric charge, relativistic transformation properties of 

E and H fields, Electromagnetic fields tensor in 4-demension Maxwell 

equation, Four Vector current and potential and their invariance 

under Lortentz transformation, covariance of electro-dynamics. 

Langragian and Hamiltonian for a relativistic charged particle in 

External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

dynamics 
 

4. Sen Plasma state 
and matter  

 

5. Jackson Classical 
electrodynamics 

 

6. Pamolsky & Philips 
Classical electricity 
and Magnetism. 

 

Unit - III (English) Elementary concept of occurrence of plasma. Gaseous and solid state 

plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 

 

Unit - IV (English) Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma the 

theory of single and double probes. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 
  

  

  

Paper IV 

(Atomic 

and 

molecular 

Physics) 

The objective is to get the better understanding of the 

fundamental aspects of atomic and molecular physics 

and to study spectroscopy of it multi-electron atoms 

and diatomic molecules. 

 The students will have an understanding of 

quantum behavior of atoms in external electric 

and magnetic fields. 

 The students will understand important concepts 

of Atomic and molecular physics IR Raman and 

Electronic Band Spectra of Di- Atomic molecule 

will be studied. 

  Also NMR and ESR technique will be 

introduced. 
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Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of alkali 

elements, Spin orbit interaction and line structure of alkali 

Spectra Methods of molecular quantum mechanics, Thomas 

Fermi statistical model, Hartree and Hartree fock method, 

Two electron system. Interaction energy in L-S and J-J 

coupling, hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White Introduction 
to atomic spectra 

 

2. C.B. Banwell 
Fundamental of 
molecular spectroscopy 

 

3. Walker and Strengthen 
Spectroscopy Vol. I , II 
and III 

 

4. G.N. Barrow 
Introduction of 
molecular spectroscopy 

 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. Rotational 

spectra of diatomic molecules as a rigid rotator, Energy level 

and Spectra of non-rigid rotator, intensity of rotational lines. 



 5. Herzberg Spectra of 
diatomic molecules 

 

6. Jeanne L and McHale 
Molecular 
spectroscopy 

 

7. J.M. Brown Molecular 
spectroscopy 

 

8. P.F. Benmath Spectra 
of atoms and 
molecules 
J.M. Halian Modern 

Spectroscopy 

Unit - III (English) Vibrational energy of diatomic molecule, diatomic molecule 

as a simple harmonic oscillator, Energy levels and spectrum, 

Morse potential energy curve, Molecules as vibrating 

rotator, Vibration spectrum of diatomic molecule PQR 

branches, IR spectrometer (qualitative) 

 

Unit  - IV (English) Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, pure 

rotational and vibrational spectra, Techniques and 

instrumentation, Photo electron spectroscopy, elementary 

idea about photo acoustic spectroscopy and Moss Bauer 

spectroscopy (principle). 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 

 

 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To Study frequency response of RC Coupled Amplifier. 

2. To study Characteristics of Photo Transistor  

3. To find ‘h’ Parameters of Transistor. 

4. To compare Characteristics of Ge and Si Transistor. 

5. To study Transistor as a switch. 

6. To Study regulated and unregulated power supply. 

7. To verify De morgan’s  law. 

8. To study Basic logic Gates 

9. To sutudy ‘NAND’  Gate. 

10. To study Passive Filters. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 

 

 

 



 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 
 

1. To study ‘Hall Effect’ 

2. To determine resistivity of given material by ‘Four Probe Method’. 

3. To determine band gap in semiconductor by ‘Four Probe Method’. 

4. To find Stefan’s Constant. 

5. To find thickness of mica sheet by biprism. 

6. To find capacitance by ‘Shearing Bridge’ 

7. To study Lissanjou’s figure. 

8. To study ‘Push Pull Amplifier’ 

9. To study ‘Wein Bridge Oscillator’ 

10. To study diffraction at single slit. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 

 

 



 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 

Paper I 

(Condensed 

matter  

physics) 

The objective is to provide extended knowledge of solid 

state physics by understanding structure, thermal and elastic 

properties of matter. 

 Student will have achieved the ability to differentiate 

between different lattice types and explain the concept 

of reciprocal lattice and crystal diffraction. 

 The students will be able to formulate basic models for 

electrons and lattice vibrations for describing the 

physics of crystalline materials; and predict electrical 

and thermal properties of solids and explain their 

origin. 

 The students will be able to explain concept of energy 

bands and their effect on electrical properties. 
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Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 
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Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  

Bravis lattice in two and three dimension. Simple crystal 

structures, Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 
Crystallography for solid 
State physics. 

 

2. Azaroff: Elementary to 
Solids. 

 

3. Omar: Introduction 
Solids State Physics. 

 

4. Kittle: Solids State 
Physics 

Unit-2 Crystal diffraction by X-Ray:  

Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction. Condition in term of reciprocal 

lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  

Stress and strain components, elastic compliance and stiffness 

constants, elastic energy density, reduction of number of elastic 



constants, elastic stiffness constants for isotropic body, elastic 

constant for cubic isotropic bodies, elastic waves, waves in (100) 

direction, experimental determination of elastic constants. 

 

5. Huong: Theoretical solids 
state physics 

 

6. Weertman and 
Weertman: Elementary 
dislocation theory 

 

7. Buerger: Crystal 
structure physics. 

 

8. Made Lung: Introduction 

to solids state physics. 

Unit-4 Lattice vibration and phonons:  

Lattice dynamics of a diatomic linear lattice. Lattice vibrational 

spectrum. The concept of phonons momentum of phonons. 

Inelastic scattering of photons by phonons. Inelastic scattering 

of neutrons by phonons. Inelastic scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  

Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 

 

 

 

  

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

Paper II 

(Nuclear 

and 

Particle 

Physics) 

The objective is to provide an understanding of static 

properties of nuclei nuclear decay modes, nuclear force 

and nuclear models and to provide bread understanding 

of basic experimental nuclear-detection techniques. 

 The students will have an understanding of the 

structure of the nucleus, radioactive decay, nuclear 

reactions and the interaction of nuclear radiation 

with matter; and develop an insight into the 

building block of matter along with the 

fundamental interactions of nature. 

 This course gives knowledge on fundamental 

principles of various particle accelerators and the 

motion of charged particles in electromagnetic 

field. 

 The students will able to understand the 

classification and fundamental properties 

elementary particles. 
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Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  

Nuclear forces, exchange and tensor forces, meson theory of 

nuclear forces, Low-energy n-p scattering and spin dependence 

of n-p forces. Direct and compound nuclear reaction 

mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor and 

V.S. Ramamurthy 

 

Unit-2 Acclerators of charged particles:  

Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction accelerator 

(Betatron) Electron synchrotron and linear accelerator (Linac) 

 



Unit-3 Nuclear models:  

Liquid drop model, Bohr-wheeler's theory of nuclear fission, 

shell model, spin orbit interaction, magic number, spin and 

angular momenta of nuclear ground state, nuclear quadrupole 

moment. 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics Principles  

&  Application 

:  Lilley 

 

 

 

Unit-4 Nuclear decay and elementary particles:  

ß Decay, general features of ß  ray spectrum, Fermi theory of ß 

decay, selection rules, parity in ß  decay, multipole radiation, 

internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  

Classification of elementary particles, fundamental interaction, 

parameters of elementary particles. Symmetry and conservation 

laws, symmetry schemes of elementary particles SU(3). 

 

 

   



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

  

Paper III 

(Digital 

Electronics) 

At the end of this course, the student will be able to 

understand the basic of digital circuit. 

 Students will be capable to design different type 

of digital logic circuit  

 Student will learn about basic knowledge of 

Digital Electronics. 

 Student will develop ability to understand, 

analyze and design various combinational and 

Sequential Circuit 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 
applications" by A.P. 
Malvino  and Donald P. 
Leach, Tata Megraw-Hill 
Company, New Delhi, 1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem , Gates: OR, 

AND, NOT, NOR, OR, NAND, XOR, XNOR, Boolean Algebra, 

Karnaugh Map, adder and subtractor circuit design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker and 

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race 

around condition, Registers, shift registers (left and right shift) 



  

3.  Digital electronics : S.N. Ali 

 

4.  Digital electronics: Morries   

      Mano 

 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications V 

edition. 

Unit-4 Counters-asynchronous (ripple) counter, synchronous (parallel) 

counter, MOD-5 counter and MOD-10 counter, BCD counter, Up-

Down counter, Shift Register counter (Ring counter) 

 

Unit-5 Digital to analog conversion Binary weighted register method, R-

2R ladder network method, complete DAC structure. Analog to 

digital converters (Stair case or counter method, single slope, 

equal slope, successive approximation ADC) 

 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

  

  

Paper IV 

(Atomic 

and 

molecular 

Physics) 

The objective to provide an understanding of the 

fundamental aspects of atomic and molecular 

structure. 

 Students will have the understanding of the 

interaction of atomic and molecular systems with 

external homogenous static electric, magnetic 

fields and electromagnet radiations. 

 Student will be familiar with different type of 

atomic and diatomic models and their spectra. 

 Student will also be familiar NMR ESR 

techniques and Raman and Mossbauer 

Spectroscopy. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  

Concept of Nuclear Magnetic resonance spectroscopy, Interaction 

between nuclear spin and magnetic field, population of energy 

level, relaxation processes, spin-spin interation and spin-spin 

coupling between two and more nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular Spectroscopy : 

C.B. Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer Spectroscopy 

: M.R. Bhide 

Unit-2 Electronic spectra of Diatomic Molecules and fourier transform 

infrared spectroscopy 

Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 



bands and functional groups 

 

 

4. NMR and Chemistry : 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-3 Raman Spectra:  

Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the structure 

determination. 

Unit-4 Mossbauer Spectroscopy:  

Mossbauer effect, principles of Mossbauer spectroscopy, recoil 

less emission of gamma emission, line width and resonance 

absorption, application of Mossbauer spectroscopy (Isomer shift, 

Quadrapole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  

Elementary Idea about ESR, Principle of ESR, ESR spectrometer, 

spliting of electron energy levels by a magnetic field, G-Values, 

simple experimental set-up of ESR. ESR spectra of free radicals in 

solution, Anisotropic system. 

  

 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. Seven Segment Display. 

2. BCD to Hexadecimal Converter. 

3. UP Down Counter. 

4. RS,JK,T,D,  flip flop 

5. Master Slave fillip flop. 

6. Hexadecimal to binary encoder. 

7. Encoder Decoder(decimal to binary) 

8. Half adder and full adder (IC7483) 

9. A to D converter. 

10. Study of binary to decimal decoder. 

11. Design and study 4 bit binary ripple counter. 

12. Study of decimal to octal converter. 

13. 4 bit binary full adder. 

14. Decimal to octal and decimal to binary converter using Digital Lab Trainer Kit. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – B (General) 

 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To study divergence of LASER beam. 

2. To find refractive index of a liquid using LASER source. 

3. To find wavelength of LASER. 

4. To study frequency response of negative feedback amplifier. 

5. To study effect of feedback network on gain of feedback amplifier. 

6. To find Rydberg Constant by Hydrogen Discharge Tube. 

7. To Study differential comparator. 

8. To study ‘Push Pull Amplifier’. 

9. To analyse elliptically polarized light by Babinet’s compensator. 

10. Use of Michelson Interferometer. 

11. To study emitter follower. 

12. To study Colpitt’s Oscillator. 

 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 



 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 

Paper I 

(Condensed 

matter  

physics -II) 

The objective of this paper will give students fare idea of 

concept of super conductivity, types of super conductor’s 

theory, and AC and DC effects.  

 The student will have the understanding of Weiss 

theory of Ferromagnetisms, Domain and Bloch wall 

energy. 

 The student will able to understand Curie Weiss Law 

Ferri and Anti Ferrimagnetism. 

 The student will able to learn about Basic physics 

behind Nano material and used. 

 Different technique for synthesis and characterization 

of Nano Material and tube. 

 The student will able to gain the knowledge of basic 

principles of material science in thin film technology 

and used various techniques to synthesis thin films of 

desired characteristics and various properties like 

electrical conductivity and hall coefficient quantum 

size effect in thin films. 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, 

Bhopal 

Session –2021-22 

 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                     % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissner effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic, Heisenberg model and molecular field theory, Domain and 

Bloch wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 

single crystal, burgers vector stress fields around dislocation. 

Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 



films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 

 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

Paper II 

(Laser 

Physics) 

The objective is to provide an understanding of various 

concepts of Laser Physics. 

 Student will be able to analyze the intensity variation of 

light using laser. 

 Student will be able to explain working principles 

knowledge and conceptual understanding in Laser 

Physics. 

 Students approach an ability to analyze quantitatively 

and to design such Lasers. 

 Student comes to know basic idea about non liner 

optics. 
  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, 

Bhopal 

Session –2021-22 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population invertion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser welding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 



Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  

 

 

 

 

  



 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

  

Paper III 

(Computer 

Programming 

and 

Informatics) 

The objective is to demonstrate an understanding of 

computer programming language concepts. 

 Students will able to develop basic understanding of 

computers the concept of algorithm and logical 

thinking. 

 Students will develop ability to design Computer 

programs, analyze and interpret the concept of 

variable declarations, Initialization, operations and 

their usage and able to use the concept of array of 

structures. 

 Students will be able to build an understanding of 

the fundamental concepts of computer networking 

and familiarize with the basic taxonomy and 

terminology of the computer networking area. 

 Students will be able to use knowledge of HTML 

and HTML editor to create websites for current 

professional and industry standards and use critical 

thinking skills to design and create websites. 
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Session –2021-22 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                  % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

 According to range: LAN,MAN,WAN, Client server 

 According to topologies: BUS, RING, STAR, Mesh Network. 



Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

 <HTML>, <TITLE>,  <HEAD>, <BODY> 

 <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

 <IMG>  <a> and their attributes 

 Ordered and unordered list tages 

 Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C    : Yashwat Kanetkar 

2. Programming with C  : Balaguruswami 

3. Internet and Web Page  : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

  

  

Paper IV 

(Digital 

Electronics) 

The objective of this elective paper comprising OP-AMP and 

Microprocessor specializes the student in Digital Electronics. 

 Students will be able to understand integrated 

components of OP-AMP design and packaging of IC 741 

understand various modes of OP-AMP and its linear/ 

Non Linear applications. 

 Students will be able to understand and analyze IC 741 

operational amplifier and its characteristics. 

 Students will be able to design and understand various 

linear and nonlinear application of OP-AMP using IC 

741. 

 Students will be able to elucidate and design the active 

filter and oscillator. 

 Students will be able to understand Microprocessor 

8086-architecture and addressing modes and simple 

assembly language programming. 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % IV-E 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Optional 

Max. Marks vf/kdre vad 100          % CCE : 30, Main Exam : 70 Total - 100          

Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output ,dual 

input, single input unbalanced output (ac analysis) only, block diagram of a typical op 

amp analysis, schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, 

Application as astable and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset 

current, input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band 

width product, output resistance, supply currents power consumption, inverting and 

non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and 

averaging amplifier, integrator and differentiator. Oscillator Principles: oscillator types, 

frequency, stability response, the phase shift oscillator, Wein-bridge oscillator, L-C 

tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware 

specification: Pin-outs and pin functions, clock generator (8284A) Bus buffering and 

latching, Bus timing, Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, 

program memory addressing modes, stack memory-addressing modes. Instruction set: 

data movement Instructions, Arithmetic and login instructions, program control 

instructions. Programming example: Simple Assembly language programs table 



handling direct table addressing, searching a table sorting a table using pseudo ops. 

 

Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Malvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

COURSE LEARNING OUTCOME  

PAPER IV - B (Material science) 

By the end of this course the student will be able 

1. To know the different classes of materials and would be able to choose the 

right materials for specific applications. 

2. To understand and appreciate the significance of the composites as an important 

class of materials. 

3. They will be able to know different kind of polymers and their properties, variation 

of properties of polymer by crystallinity and glass transition temperature. 

4. To define phase transitions and phase transition temperatures and will be able to 

explain the relation between phase transition temperatures and intermolecular 

attractive forces. 

5. To give information about phase diagrams. 

6. To Explain the limit where a deformation of material is elastic.  

7. To analyse elasticity and plasticity on a stress-strain diagram and to explain 

elastic constants. 

8. To understand the electrical conductivity in metals, transport properties and 

electrical properties of materials according to material type, structure and 

physical properties. 
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SHIVAJI NAGAR,BHOPAL 

AS RECOMMENDED BY THE BOARD OF STUDIES 

SESSION: 2021-22 

 

THEORY 

Class (d{kk) M. Sc. 

Semester (lsesLVj) IV 

Subject (fo"k;) PHYSICS 

Paper No. (iz’ui= Øekad) IV - B 

Title  of the paper (iz’ui= dk ’kh"kZd) MATERIAL SCIENCE 

Compulsory/ optional 
(vfuok;Z@oSdfYid) 

optional@oSdfYid 

Marks in CCE: 30 Marks in main Exam: 70 Max. Marks: 100 
 

Unit Syllabus 

Unit-I 

Classification of Materials: Types of materials Crystalline, Polycrystalline, 

Amorphous (Introduction and their structure), Elementary idea of polymers 

(structure and properties methods of polymerization, Glasses Structure and 

properties, Type of Glasses, Fracture in glasses, Composite Materials: 

Introduction, their types and properties, Different types of bonding, Medalung 

energy for ionic crystal 

Unit-II 

Phase Transitions:- Thermodynamics of phase transformation, Free-energy 

calculation, I and II order transformation, Hume-Rother rule, solid solid 

solution and types of solid solutions, phase rule. One. Two component 

systems. Eutectic and peritectic phase diagrams, Lever rule, phase diagrams of 

Mg-AL Fe-C Kinetics of transformations, Homogeneous and heterogeneous 

nucleation, Growth kinetics. 

Unit-III 

Diffusion in Materials: Mechanism of diffusion Energy of formation and 

motion, long distance motion, Rate theory of diffusion, Einstein relation 

(relation between diffusivity and mobility), Fick's laws of diffusion and 

solution of Fick's second law, Kirkendal effect. Diffusion of vacancies in 

ionic crystals, Experimental determination of Diffusion coefficient. 

Unit-IV 

Elastic and Inelastic Behaviour:- Atomic models for elastic behavior, Elastic 

deformation in single crystals, Elastic anisotropy, Elastic constant and elastic 

module (Cubic system, isotropic body), Rubber like elasticity, 

anelasticbehaviour, Thermo-elastic effect and relaxation process, Idea of visco 

elastic behaviour (Spring-Dashpot model), Determination of elastic constant 

of cubic crystaly by ultrasonic wave propagation. 

Unit-V 

Transport Properties of Solids:- Electrical conductivity of metals and alloys, 

Extrinsic intrinsic semiconductors and amorphous semiconductors, Scattering 

of electrons by phonons, impurity, etc. Relaxation time, Carrier mobility and 

its temperature dependence, Mathiessio's rule for resistivity, temperature 



dependence of metallic resistivity. 
 

 

 

Text and reference Books:  

1. Introduction to Solids : L. V. Azaroff 

2 Introduction to Solid State Physics. :C. Kittle 

3. Materials and engineering :Raghawan 

4.Diffusion Kinetics for Atoms in Crystals: Manning 

5.Theoretical solid State Physics : Huang 

6. Materials Science and engineering: Callister VI Ed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

Paper IV D (Communication Electronics) 

 

On successful completion of the course students will be able to 

 Understand basic element of communication system 

 

 conduct analysis of base band signals in time domain and frequency 

domain 

 

 Demonstrate understanding of various analog and digital 

modulation and demodulation techniques 

 

 Analyse the preformance of modulation & demodulation technique 

in various transmission environment 

 

 Appreciate importance synchronisation in communication systems. 

 

 Equip the students with theory of waveguides, transmission lines, 

microwave components, microwave devices. 

 

 Able to learn the dynamics of satellite understand communication 

satellite design and understand how analog and digital technique are 

used for satellite communication network.  
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AS RECOMMENDED BY THE BOARD OF STUDIES 

SESSION: 2021-22 

 

THEORY 

Class (d{kk) M.Sc. 

Semester (lsesLVj) IV 

Subject (fo"k;) PHYSICS 

Paper No. (iz’ui= Øekad) IV - D 

Title  of the paper (iz’ui= dk ’kh"kZd) COMMUNICATION ELECTRONICS 

Compulsory/ optional (vfuok;Z@oSdfYid) optional@oSdfYid 

Marks in CCE: 30 Marks in main Exam: 70 Max. Marks: 100 

 

Unit Syllabus 

Unit-I 

Communication Electronics: Amplitude modulation generation of AM waves 

demodulation of AM waves, DSBSC modulation, Generation of DSBSC 

waves, coherent detection of DSBSC waves, SSB modulation, generation 

and detection of SSB waves, vestigial sideband modulation. 

Unit-II 

Propagation of Waves: Ground Waves, sky wave, space wave, propagation, 

maximum usable frequency, skip distance, virtual height, fading of signals, 

Satellite communication: orbital satellite, geostationary satellites, orbital 

pattern, look angles, orbital spacing, satellite system, link modules. 

Unit-III 

Microwave: Advantages and disadvantages of microwave transmission loss 

in free-space, propagation of microwaves, atmospheric effects on 

propagation, Fresnel Zone problem. Used in microwave communication 

systems 

Unit-IV 

Digital Communications: Pulse-Modulation system, sampling theorem, Low 

pass and Band pass signals, PAM, channel BW for a PAM signal, Natural 

Sampling, Flat top sampling, signals Recovery through Holding, 

Quantization of signals, Quantization, Differential PCM Delta Modulation, 

Adaptive Delta Modulation, CVSD.  

Unit-V 

Data Transmission: Base-band signal receiver, probability of error, optimum 

filter, white noise, matched filter and probability of error, coherent reception 

correlation, PSK, FSK, non-coherent detection of FSK, differential PSK, 

QPSK, calculation of error probability for BPSK, BFSK, and QPSK. 

 

Text and reference Books:  

1. Digital Communications: W. Tomasi 

2 Microwaves: K.C. Gupta 

3. Microwave Devices & Circuits: S.Y. Lio 

4. Principle of Communication system: Taub&Schiling 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- A (Programing in C and HTML) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. C Programme for simple arithemetic operation. 

2. C programme for calculation  

3. C programme for finding factorial of a given number using a using defind function. 

4. C programme for addition of 2 or 3 matrices. 

5. C programme for selecting a prime number from 1 to 100. 

6. Least square fitting. 

7. To find the root of a quadratic equation. 

8. To find product of  two matrices. 

9. To evaluate sum of finite series and the area under a curve. 

10. To print all natural even/odd numbers between given limits. 

11. HTML programme for making a web page using various headers and <B>, <T> and <U> 

tag. 

12. HTML programme using ordered and un ordered list. 

13. HTML programme for inserting image and table. 

14. HTML Programme for preparing 3 linked web pages. 

15. HTML Programme for making a web page using a Marquee, Animation and sound file. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- B (QP. Amp., IC – 555 and Microprocessor) 

Medium of Instruction /Teaching English  

Maximum Marks  100 
 

List of Experiments 

1. To study QP. Amp. as and adder and sub tractor. 

2. To studyQP. Amp. as inverting and non-inverting amplifier. 

3. To study QP. Amp. as differentiator. 

4. To study QP. Amp. as integrator. 

5. To study QP. Amp.as Schmith Trigger. 

6. To study QP. Amp. as squire wave generator. 

7. To study QP. Amp.as low pass filter. 

8. To study QP. Amp. as high pass filter. 

9. To study QP. Amp. as band pass filter. 

10. To study QP. Amp.as voltage follower 

11. To study IC-555 as table multivibrator. 

12. To studyIC-555 as bisable multivibrator. 

13. To studyIC-555 as monostable multivibrator. 

14.  To studyIC-555timer as frequency divider. 

15. To studyIC-555 as Schmitt Trigger. 

16. To write programme to find the largest number. 

17. To arrange numbers in ascending and descending order using 8086 microprocessor. 

18. To write a programme in assembly language of INTEL 8086 processor for simple arithmetic 

operations. 

 Some other experiments may be added in the above list as and when required 

student will have to perform minimum ten experiments from the list. 

 



SAROJINI NAIDU GOVT. GIRLS PG (AUTONOMOUS) COLLEGE, 

Shivaji Nagar, Bhopal 
 

Semester Wise Syllabus for Physics 
(As Recommended by Board of Studies) 

Session: 2021-22 

Scheme of Examination 

 

Course: M.Sc. (2 Year Degree Course) 

 

Semester Theory 

Paper/Practical 

Title of Paper Marks Total Marks 

I Paper I Mathematical Physics 100  

 

 

600 

Paper II Classical Mechanics 100 

Paper III Quantum Mechanics-I 100 

Paper IV Electronic Devices 100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100 

II Paper I Quantum Mechanics-II 100  

 

 

 

600 

Paper II Statistical Mechanics 100 

Paper III Electrodynamics & 

Plasma Physics 

100 

Paper IV Atomic and Molecular 

Physics 

100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B(General) 100 

III Paper I Condensed matter 

Physics-I 

100  

 

 

 

600 

Paper II Nuclear and Particle 

Physics 

100 

Paper III Digital Electronics 100 

Paper IV Atomic and Molecular 

Physics 

100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100  

 

 

 

600 

IV Paper I Condensed Matte 

Physics-II 

100 

Paper II LASER Physics 100 

Paper III Computer 

Programming and 

Informatics 

100 

Paper IV Digital Electronics 100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100 

  Grand Total 2400 



 

 

 

 

SAROJINI NAIDU GOVT. GIRLS P.G. 

(AUTONOMOUS) COLLEGE,  

BHOPAL 

 

 

 

 

SYLLABUS FOR 

M.Sc (Physics) 

 

SEM ; I, II, III & IV 

 

SESSION : 2021-22 
PROGRAM SPECIFIC OUTCOME 

M.Sc. (Physics)  

Objectives 
 

 Students will be able to conduct experiments, analyze and interpret data 

for investigating problems in the field of Physics. 

  Student of Physics can pursue higher studies (M. Phil, Ph. D) to attain 

research positions Students can get jobs in various fields of Physics 

both in the private and public sector. Some of the common job 

positions or profiles for a physics graduates are in College lecturer and 



Teaching Fields, Scientific Positions as Research Associates in various 

Research institutes. Assistant Professor. They can apply for jobs in 

Aerospace and Defense, Automobile. IT and Software, Railways, 

Nuclear and Renewable energy. Oil and Gas Electronics and 

Telecommunications and the Manufacturing sector.  

 Besides Industrial sector these are ample opportunities in Academics, 

like in School Education Department and Higher Education 

Department. 

 Students will be able to understand the wide potential of the subject 

Physics and its implementation in sustainable development. 

 

 

 

 

 

 

 

 

 

 

COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
Paper I 

(Mathematical  

Physics) 

The objective is to provide students the ability to 

develop the mathematical skills necessary to approach 

problems in advanced physics courses. 

 The students will be able to understand and apply 

the mathematical skills to solve quantitative 

problems in the study of physics.  

 The students will be able to apply integral 

transform to solve Mathematical problems of 



interest in physics. 

 The students will be able to use Fourier 

transforms as an aid for analyzing Experimental 

data. 

 The students should be able to solve differential 

equation of various types. 

 Describe basics of group theory, Special 

functions, and Recurrence relations. 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session 2021-22 

Theory 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  I 

Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit - 1  

(English) 

Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first 

and second kind, Hermite, Legendre, Associate Legendre 

and Laguerre Polynomials, Curvilinear coordinate 

system with specific cases of Cartesian, Cylindrical and  

Spherical coordinate systems. 

 

 

 
1. L.A. Pipes Mathematics of 

Engineers and Physicists. 

 

2. Arfken Mathematical 

Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 

Machematical Physics. 

 

4. H.K.Dass Mathematical 

Physics 

 

 

5. Ghatak, Goyal & Guha 

Mathematical Physics 

 

6. M.R. Spiegal (Schaum 

Series )  Complex variable 

& Laplace Transform. 

 

Unit - II 

(English) 

Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a 

damped harmonic oscillator. 

 

Unit - III 

(English) 

Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional 

problems, eigen function expansion of Green's function, 

Fourier transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

Unit - IV 

(English) 

Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V 

(English) 

This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 

 

 



 

 

 

 

 

 

 

 

 

COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 

Paper II 

(Classical Mechanics) 

The objective aims to develop an understanding of Lagrangian and 

Hamiltoman formulation which allow for simplified treatments of many 

complex problems in classical mechanics and provide the foundation for 

the modern understanding of dynamics. 

 The students will be able to apply the Variational principles to real 

physical problems. 

 The students will be able to model mechanical systems, both in 

inertial and rotating frames, using Lagrange's and Hamilton's 

equations. 

 

 
 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session 2021-22 

Theory 
 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  

Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of 

virtual work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the 

conservation theorems, Reduction to the equivalent one body 

problem; the equation of motion and first integrals, the differential 

equation for the orbit. 

 
1. H. Goldsetin (Addison 

Wesley) Classical 

Mechanics 

 

2. N.C. Rana  & P.S. Jog 

Classical Mechanics 

 

3. Landu  & Lifshitz 

(Pergamann Press) 

Classical Mechanics 

 

4. A Sommarfield 

(Academic Press) 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - II 

(English) 

The equitation of canonical transformation and generating 

functions: The Hamilton-Jacobi Action and Angle variables. 

Poisson.s  brackets; simple algebraic properties of Poisson.s. 

brackets. The equation of motion in Poisson.s Brackets notation. 

Poisson theorem; principle of least action. The Kepler problem, 

Inverse central force field, Rutherford scattering. 

 

Unit - III 

(English) 

Theory of small oscillations, Equations of motion, Eigen 

frequencies and general motion, normal modes and coordinates, 

Applications to coupled pendulum and linear bistable molecule. 

Rotating coordinate systems. Acceleration in rotating frames. 

Coriolis force and its terrestrial astronomical applications, 

Elementary treatment of Eulerian coordinates and transformation 

matrices. Angular momentum inertia tensor. Eular equations of 

motion for a rigid body. Torque free motion for a rigid body. 

 

Unit - IV 

(English) 

Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-

dimensional formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic 

mechanics. Covariant Lagrangian, covariant Hamiltonioan, 

Examples. 

 

Unit - V 

(English) 

This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 



 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
 

 

Paper III 

(Quantum 

Mechanics) 

The objective is to provide an understanding of the 

formalism and language of non-relativistic quantum 

mechanics and understand the concepts of time-independent. 

perturbation theory and their applications to physical 

situations. 

 The students will be able to formulate and solve 

problems in quantum mechanics using Dirac 

representation. 

 The students will be able to grasp the concepts of spin 

and angular momentum, as well as their quantization 

and addition rules. 

 The students will be familiar with various 

approximation methods applied to atomic nuclear and 

solid-state physics. 

 
  



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session 2021-22 

Theory 
 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of 

continuity, Normality, orthogonality and closure properties of 

eigen functions, expectation values and Ehrenfest theorems, 

solution of Schrodinger equation for one dimensional (a) 

potential well (b) potential step and (c) Potential barrier. 

 

 
1. L I Schiff, Quantum 

Mechanics  

 

2. S Gasiorovvicz. Quantum 

Physics 

 

 

3. B.Craseman and J D Powell 

Quantum Mechanics 

 

4. A.P. Messiah Quantum 

Mechanics 

 

 

5. J.J. Sakurai Modern 

Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation 

operators, matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 

 

Unit - III  

(English) 

Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential 

and their respective application to atomic spectra molecular 

spectra and low energy nuclear states (deuteron). 

 

Unit - IV 

(English) 

Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation 

theory. Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the 

four. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 COURSE LEARNING OUTCOMES 

M.Sc. (Physics) 

SEMESTER-1 
 

Paper IV 

(Electronic 

device) 

The objective is to develop an understanding of 

fundamentals of electronics in order to deepen the 

understanding of electronic devices that are part of 

the technologies that surround us 

 The Students will be able to use techniques for 

electronic circuits, and  formulate the concepts of 

Field Effect Transistors (FET), identity its major 

properties and main types of FET circuits 

 The Students will develop ability to describe the 

behavior of  special Purpose Diode LDR, LED, 

and Solar Cells. 

 The Students will be able to recognize various 

storage devices like RAM, ROM, Hybrid 

memories. 

 The Students will be able to understand electro-

optics magneto-optics and acousto-optics effects 

material and properties. 

 
 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2021-22 

Theory 
 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure 

derivations of the equations for I-V characteristics under 

different conditions, microwave devices, tunnel diode, transfer 

electron devices (Gunn diode) avalanche transits time devices, 

Impatt diodes and parametric devices. 

 

 
1. SM Sze Willey (1985) 

Semiconductors devices - 

physics technology. 

 

2. MS Tyagi Introduction to 

semiconductors devices 

 

3. M.Sayer and A 

Manisingh Measurement  

instrumentation  and 

experimental design in 

physics and engineering. 

 

 

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population 

inversion in active region, light confinement factor, optical gain 

and threshold current for lasing. 

 

Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random 

Access Memory (RAM). Types of ROM: PROM, EPRON, 

EEPROM AND EAPROM,  Static and dynamic RAMs (SRAM 

& DRAM), characteristics of SRAM and DRAM. 

 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) 

Storage Devices. 

Unit - IV 

(English) 

Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications 

in sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical LAB – A (Electronics) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

 

1. To study characteristics of Zener Diode. 

2. To study characteristics of Silicon Controlled Rectifier (SCR). 

3. To study characteristics of Light Emitting Diode (LED). 

4. To study characteristics of Tunnel Diode.  

5. To study characteristics of Junction Field Effect Transistor (JFET)n 

6. To study characteristics of Metal Oxide Semiconductor Field Effect 

Transistor (MOSFET). 

7. To study characteristics of PN Diode. 

8. To study characteristics of Thermistor. 

9. To study characteristics of Triac. 

10. To study characteristics of  Uni junction Transistor (UJT) 

11.  To study characteristics Diac. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 

 
 

 



As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To find Characteristics of Photo cell. 

2. To find energy band gap of semiconductor. 

3. To find electronic charge by rectifier. 

4. To study characteristics of solar cell. 

5. To find e/m by Thomson method. 

6. To find resolving power of grating. 

7. To verify Cauchy’s formula. 

8. To study hysteresis loss of transformer using CRO. 

9. To study wave form and frequency by CRO. 

10. To study characteristics of VR Tube. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 

 

 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

Paper I 

(Quantum 

Mechanics - 

II) 

The objective is to understand the concepts of the 

time-dependent perturbation theory and their 

applications to physical situations and the basics of 

scattering theory. 

  The students will be able to grasp the concepts 

of Dirac equation and Klein Gordon equation. 

 The students will be familiar with various 

approximation methods applied to atomic 

nuclear and solid-state physics. 
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Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session – 2021-22 

Theory 
 

Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS -II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended Books 

Unit - I   

(English) 

Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method 

and its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 
1. LI  Schiff Quantum 

Mechanics 

 

2. S Gasirowicaz 

Quantum Physics 

 

3. B.Craseman and J J 

Powell Quantum 

Mechanics (Addison 

Wessley) 

 

4. A. Messiah Quantum 

Mechanics 

 

5. J.J. Sakurai Modern 

Quantum Mechanics 

 

6. Mathews and 

Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - II 

(English) 

Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and 

transition probability. 

Unit - III 

(English) 

Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly 

rigid sphere, complex potential and absorption, scattering by 

spherically symmetric potential, identical practices with spin, 

Pauli's spin matrices. 

 

Unit - IV 

(English) 

Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in 

presence of electromagnetic field, hydrogen atom, short  comings 

of Klein-Gordon equation, Dirac’s relativistic equation for free 

electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V 

(English) 

This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

  

Paper II 

(Statistical 

Mechanics) 

The objective is to have an appreciation for the 

modern aspects of equilibrium and non-equilibrium 

statistical physics 

 The students will be able to describe the 

features and examples of Maxwell Boltzmann 

Bose Einstein and Fermi-Dirac statistics. 

 The students will be able to work out equations 

of state and thermodynamic potentials for 

elementary systems of particles, and use and 

develop mean field theory for first and second 

order phase transitions. 
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Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session – 2021-22 

Theory 



 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

 
1. F Reif Statistical and 

thermal Physics 

 

2. K Huang Statistical 

Mechanics 

 

3. R K Pathria Statistical 

Mechanics 

 

4. R Kubo Statistical 

Mechanics 

 

5. Tandan Statistical 

Physics. 

 

Unit - II 

(English) 

Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-

Einstein statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in 

metals, Boltzman transport equation. 

 

Unit - III 

(English) 

Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution 

in one-dimension. 

 

Unit - IV 

(English) 

Thermodynamics fluctuation spatial correlation Brownian 

motion, Langevin theory, fluctuation dissipation theorem, the 

Fokker-Planck equation, Onsager reciprocity relations. 

 

Unit - V 

(English) 

This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 

  

  

Paper III 

(Electrodynamics 

and Plasma 

Physics) 

The objective is to evaluate fields and forces in 

Electrodynamics and Magneto dynamics using basic 

scientific method To provide concepts of relativistic 

electrodynamics and applications in branches of 

Physical Sciences. 

 The students will be able to explain and solve 

advanced problems based on classical 

electrodynamics using Maxwell's equation. 

 The students will be able to analyze radiation 

systems in which the electric dipole magnetic 

dipole or electric quadruple dominate. 

 The students will have an understanding of the 

covariant formulation of electrodynamics and the 

concept of retarded time for charges undergoing 

acceleration.  

  

 

 

 

 

 

 

 

 



 

 

 

 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session –2021-22 

Theory 
Class M.Sc. Semester:   II 

Subject     Physics Paper No :  III 

Title of the Paper  ELECTRODYNAMICS AND PLASMA PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  

Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, 

Biot-Sawart law, Ampere law, Maxwell's equations, scalar and 

vector potentials, gauge transformation, Lorentz gauge, Coulomb 

Gauge, solution of Maxwell equations in conducting media 

radiations by moving charges, retarded potentials, Lienard Wiechrt 

potentials, fields of charged particles in uniform motion, fields of 

arbitrarily moving charge particle. 

 

 

1. Bitteneerort 

Plasma Physics 

 

2. Chen Plasma 

Physics 

 

3. Gupta, Kumar, 

Singh Electro 

dynamics 

 

4. Sen Plasma state 

and matter  

 

5. Jackson Classical 

electrodynamics 

 

6. Pamolsky & 

Philips Classical 

electricity and 

Magnetism. 

 

Unit - II 

(English) 

Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 

Invariance of electric charge, relativistic transformation properties 

of E and H fields, Electromagnetic fields tensor in 4-demension 

Maxwell equation, Four Vector current and potential and their 

invariance under Lortentz transformation, covariance of electro-

dynamics. 

Langragian and Hamiltonian for a relativistic charged particle in 

External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

Unit - III 

(English) 

Elementary concept of occurrence of plasma. Gaseous and solid 

state plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 



 

Unit - IV 

(English) 

Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma 

the theory of single and double probes. 

 

Unit - V 

(English) 

This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER II 
  

  

  

Paper IV 

(Atomic 

and 

molecular 

Physics) 

The objective is to get the better understanding of the 

fundamental aspects of atomic and molecular physics 

and to study spectroscopy of it multi-electron atoms 

and diatomic molecules. 

 The students will have an understanding of 

quantum behavior of atoms in external electric 

and magnetic fields. 

 The students will understand important concepts 

of Atomic and molecular physics IR Raman and 

Electronic Band Spectra of Di- Atomic molecule 

will be studied. 

  Also NMR and ESR technique will be 

introduced. 

 

 

 

 

 

 

 

 

 

 



 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session –2021-22 

Theory 
Class M.Sc. Semester:   II 

Subject     Physics Paper No :  IV 

Title of the Paper  ATOMIC AND MOLECULAR PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 
 

Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of 

alkali elements, Spin orbit interaction and line 

structure of alkali Spectra Methods of molecular 

quantum mechanics, Thomas Fermi statistical model, 

Hartree and Hartree fock method, Two electron 

system. Interaction energy in L-S and J-J coupling, 

hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White 

Introduction to atomic 

spectra 

 

2. C.B. Banwell 

Fundamental of 

molecular spectroscopy 

 

3. Walker and Strengthen 

Spectroscopy Vol. I , II 

and III 

 

4. G.N. Barrow 

Introduction of 

molecular spectroscopy 

 

5. Herzberg Spectra of 

diatomic molecules 

 

6. Jeanne L and McHale 

Molecular spectroscopy 

 

7. J.M. Brown Molecular 

spectroscopy 

 

8. P.F. Benmath Spectra 

of atoms and molecules 

J.M. Halian Modern 

Spectroscopy 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. 

Rotational spectra of diatomic molecules as a rigid 

rotator, Energy level and Spectra of non-rigid 

rotator, intensity of rotational lines. 

 

Unit - III (English) Vibrational energy of diatomic molecule, diatomic 

molecule as a simple harmonic oscillator, Energy 

levels and spectrum, Morse potential energy curve, 

Molecules as vibrating rotator, Vibration spectrum of 

diatomic molecule PQR branches, IR spectrometer 

(qualitative) 

 

Unit  - IV 

(English) 
Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, 

pure rotational and vibrational spectra, Techniques 

and instrumentation, Photo electron spectroscopy, 

elementary idea about photo acoustic spectroscopy 

and Moss Bauer spectroscopy (principle). 



 

Unit - V (English) This unit will have a short note question covering all 

the four units. 

The students will have to answer any two questions 

out of the four. 

 

 

 

 

 

 

 

 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To Study frequency response of RC Coupled Amplifier. 

2. To study Characteristics of Photo Transistor  

3. To find ‘h’ Parameters of Transistor. 

4. To compare Characteristics of Ge and Si Transistor. 

5. To study Transistor as a switch. 

6. To Study regulated and unregulated power supply. 

7. To verify De morgan’s  law. 

8. To study Basic logic Gates 

9. To sutudy ‘NAND’  Gate. 



10. To study Passive Filters. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 



 

1. To study ‘Hall Effect’ 

2. To determine resistivity of given material by ‘Four Probe Method’. 

3. To determine band gap in semiconductor by ‘Four Probe Method’. 

4. To find Stefan’s Constant. 

5. To find thickness of mica sheet by biprism. 

6. To find capacitance by ‘Shearing Bridge’ 

7. To study Lissanjou’s figure. 

8. To study ‘Push Pull Amplifier’ 

9. To study ‘Wein Bridge Oscillator’ 

10. To study diffraction at single slit. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 

Paper I 

(Condensed 

matter  

physics) 

The objective is to provide extended knowledge of solid 

state physics by understanding structure, thermal and elastic 

properties of matter. 

 Student will have achieved the ability to differentiate 

between different lattice types and explain the concept 

of reciprocal lattice and crystal diffraction. 

 The students will be able to formulate basic models for 

electrons and lattice vibrations for describing the 

physics of crystalline materials; and predict electrical 

and thermal properties of solids and explain their 

origin. 

 The students will be able to explain concept of energy 

bands and their effect on electrical properties. 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

  



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  
Bravis lattice in two and three dimension. Simple crystal 

structures, Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 

Crystallography for 

solid State physics. 

 

2. Azaroff: Elementary to 

Solids. 

 

3. Omar: Introduction 

Solids State Physics. 

 

4. Kittle: Solids State 

Physics 

 

5. Huong: Theoretical 

solids state physics 

 

6. Weertman and 

Weertman: Elementary 

dislocation theory 

 

7. Buerger: Crystal 

structure physics. 

 

8. Made Lung: 

Introduction to solids 

state physics. 

Unit-2 Crystal diffraction by X-Ray:  
Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction. Condition in term of 

reciprocal lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  
Stress and strain components, elastic compliance and 

stiffness constants, elastic energy density, reduction of 

number of elastic constants, elastic stiffness constants for 

isotropic body, elastic constant for cubic isotropic bodies, 

elastic waves, waves in (100) direction, experimental 

determination of elastic constants. 

Unit-4 Lattice vibration and phonons:  
Lattice dynamics of a diatomic linear lattice. Lattice 

vibrational spectrum. The concept of phonons momentum 

of phonons. Inelastic scattering of photons by phonons. 

Inelastic scattering of neutrons by phonons. Inelastic 

scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  
Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 
 
 

 



  
 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

Paper II 

(Nuclear 

and 

Particle 

Physics) 

The objective is to provide an understanding of static 

properties of nuclei nuclear decay modes, nuclear force 

and nuclear models and to provide bread understanding 

of basic experimental nuclear-detection techniques. 

 The students will have an understanding of the 

structure of the nucleus, radioactive decay, nuclear 

reactions and the interaction of nuclear radiation 

with matter; and develop an insight into the 

building block of matter along with the 

fundamental interactions of nature. 

 This course gives knowledge on fundamental 

principles of various particle accelerators and the 

motion of charged particles in electromagnetic 

field. 

 The students will able to understand the 

classification and fundamental properties 

elementary particles. 
  

 

 

 

 

 

 

 

 

 

 



 

  

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  
Nuclear forces, exchange and tensor forces, meson theory 

of nuclear forces, Low-energy n-p scattering and spin 

dependence of n-p forces. Direct and compound nuclear 

reaction mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor 

and V.S. Ramamurthy 

 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics 

Principles  &  Application 

:  Lilley 

 

 

 

Unit-2 Acclerators of charged particles:  
Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction 

accelerator (Betatron) Electron synchrotron and linear 

accelerator (Linac) 

 

Unit-3 Nuclear models:  
Liquid drop model, Bohr-wheeler's theory of nuclear 

fission, shell model, spin orbit interaction, magic number, 

spin and angular momenta of nuclear ground state, nuclear 

quadrupole moment. 

Unit-4 Nuclear decay and elementary particles:  
ß Decay, general features of ß  ray spectrum, Fermi theory 

of ß decay, selection rules, parity in ß  decay, multipole 

radiation, internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  
Classification of elementary particles, fundamental 

interaction, parameters of elementary particles. Symmetry 

and conservation laws, symmetry schemes of elementary 

particles SU(3). 

 



 

   



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

  

Paper III 

(Digital 

Electronics) 

At the end of this course, the student will be able to 

understand the basic of digital circuit. 

 Students will be capable to design different type 

of digital logic circuit  

 Student will learn about basic knowledge of 

Digital Electronics. 

 Student will develop ability to understand, 

analyze and design various combinational and 

Sequential Circuit 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 
Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 

applications" by A.P. 

Malvino  and Donald P. 

Leach, Tata Megraw-Hill 

Company, New Delhi, 

1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

 

3.  Digital electronics : S.N. Ali 
 

4.  Digital electronics: Morries   

      Mano 
 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications 

V edition. 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem , 

Gates: OR, AND, NOT, NOR, OR, NAND, XOR, XNOR, 

Boolean Algebra, Karnaugh Map, adder and subtractor circuit 

design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker 

and generator, Flip-Flops: R-S, D, J-k, J-k master slave flip 

flop, race around condition, Registers, shift registers (left and 

right shift) 

 

Unit-4 Counters-asynchronous (ripple) counter, synchronous 

(parallel) counter, MOD-5 counter and MOD-10 counter, 

BCD counter, Up-Down counter, Shift Register counter (Ring 

counter) 

 

Unit-5 Digital to analog conversion Binary weighted register 

method, R-2R ladder network method, complete DAC 

structure. Analog to digital converters (Stair case or counter 

method, single slope, equal slope, successive approximation 

ADC) 

 

 

 

 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER-III 
  

  

  

Paper IV 

(Atomic 

and 

molecular 

Physics) 

The objective to provide an understanding of the 

fundamental aspects of atomic and molecular 

structure. 

 Students will have the understanding of the 

interaction of atomic and molecular systems with 

external homogenous static electric, magnetic 

fields and electromagnet radiations. 

 Student will be familiar with different type of 

atomic and diatomic models and their spectra. 

 Student will also be familiar NMR ESR 

techniques and Raman and Mossbauer 

Spectroscopy. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 
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As Recommended by the Board of Studies 
Session –2021-22 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 
Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  
Concept of Nuclear Magnetic resonance spectroscopy, 

Interaction between nuclear spin and magnetic field, 

population of energy level, relaxation processes, spin-spin 

interation and spin-spin coupling between two and more 

nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular 

Spectroscopy : C.B. 

Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer 

Spectroscopy : M.R. 

Bhide 

 

4. NMR and Chemistry : 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-2 Electronic spectra of Diatomic Molecules and fourier 

transform infrared spectroscopy 
Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 

bands and functional groups 

 

Unit-3 Raman Spectra:  
Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the 

structure determination. 

Unit-4 Mossbauer Spectroscopy:  
Mossbauer effect, principles of Mossbauer spectroscopy, 

recoil less emission of gamma emission, line width and 

resonance absorption, application of Mossbauer spectroscopy 

(Isomer shift, Quadrapole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  
Elementary Idea about ESR, Principle of ESR, ESR 



spectrometer, spliting of electron energy levels by a magnetic 

field, G-Values, simple experimental set-up of ESR. ESR 

spectra of free radicals in solution, Anisotropic system. 

  

 

 

 

 

 

 

 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. Seven Segment Display. 

2. BCD to Hexadecimal Converter. 

3. UP Down Counter. 

4. RS,JK,T,D,  flip flop 

5. Master Slave fillip flop. 

6. Hexadecimal to binary encoder. 

7. Encoder Decoder(decimal to binary) 

8. Half adder and full adder (IC7483) 

9. A to D converter. 

10. Study of binary to decimal decoder. 

11. Design and study 4 bit binary ripple counter. 

12. Study of decimal to octal converter. 

13. 4 bit binary full adder. 

14. Decimal to octal and decimal to binary converter using Digital Lab Trainer Kit. 



 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 
As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – B (General) 

 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 



1. To study divergence of LASER beam. 

2. To find refractive index of a liquid using LASER source. 

3. To find wavelength of LASER. 

4. To study frequency response of negative feedback amplifier. 

5. To study effect of feedback network on gain of feedback amplifier. 

6. To find Rydberg Constant by Hydrogen Discharge Tube. 

7. To Study differential comparator. 

8. To study ‘Push Pull Amplifier’. 

9. To analyse elliptically polarized light by Babinet’s compensator. 

10. Use of Michelson Interferometer. 

11. To study emitter follower. 

12. To study Colpitt’s Oscillator. 

 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 

Paper I 

(Condensed 

matter  

physics -II) 

The objective of this paper will give students fare idea of 

concept of super conductivity, types of super conductor’s 

theory, and AC and DC effects.  

 The student will have the understanding of Weiss 

theory of Ferromagnetisms, Domain and Bloch wall 

energy. 

 The student will able to understand Curie Weiss Law 

Ferri and Anti Ferrimagnetism. 

 The student will able to learn about Basic physics 

behind Nano material and used. 

 Different technique for synthesis and characterization 

of Nano Material and tube. 

 The student will able to gain the knowledge of basic 

principles of material science in thin film technology 

and used various techniques to synthesis thin films of 

desired characteristics and various properties like 

electrical conductivity and hall coefficient quantum 

size effect in thin films. 
  

  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session –2021-22 
 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  
Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                     % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 
Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissner 

effect, thermodynamics of the super conducting transitions, London equation and 

penetration depth, coherence length, Type I and Type II superconductors, B.C.S theory 

of superconductivity. AC and DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic, Heisenberg model and molecular field theory, Domain 

and Bloch wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, 

Ferri and anti ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, 

lattice vacancies colour centres, F centres, F' centres, coagulation of F centres, production 

of colour centres and V centres explanation of experimental facts, line defects, edge and 

screw dislocation, mechanism of plastic deformation in solids, stress and strain fields of 

screw and edge dislocation, elastic energy of dislocation, slip and plastic deformation, 

shear strength of single crystal, burgers vector stress fields around dislocation. 

Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for 

accurate determination of step height and film thickness (Fizeau frings) Electrical 

conductivity of thin films, expression for electrical conductivity of thin films, Hall 

coefficient quantum size effect in thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of 

nano materials, plasma enchanted chemical vapour deposition, electro deposition. 

structure of single wall carbon nono tubes (classification, chiral vector Cn, Translational 

vector T, Symmetry vector R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal 

and phonon properties. 
 

Suggested Readings: 



 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

Paper II 

(Laser 

Physics) 

The objective is to provide an understanding of various 

concepts of Laser Physics. 

 Student will be able to analyze the intensity variation of 

light using laser. 

 Student will be able to explain working principles 

knowledge and conceptual understanding in Laser 

Physics. 

 Students approach an ability to analyze quantitatively 

and to design such Lasers. 

 Student comes to know basic idea about non liner 

optics. 
  

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session –2021-22 
Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  
Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 
Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of 

light amplification. Population invertion, laser pumping schemes for two and three level 

system with threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and 

monochromatic of laser beam, resonators, vibrational mode of resonators, laser 

amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e 



Carbon dioxide Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and 

chemical laser i.e HCI and HF lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, 

characteristics of holographs, application of lasers in chemistry and optics laser in 

industry i.e  laser welding, Hole drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical 

mixing, parametric generation of light, self-focusing of light. 
 

Suggested Readings: 
 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  

 

 

 

 

  



 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

  

Paper III 

(Computer 

Programming 

and 

Informatics) 

The objective is to demonstrate an understanding of 

computer programming language concepts. 

 Students will able to develop basic understanding of 

computers the concept of algorithm and logical 

thinking. 

 Students will develop ability to design Computer 

programs, analyze and interpret the concept of 

variable declarations, Initialization, operations and 

their usage and able to use the concept of array of 

structures. 

 Students will be able to build an understanding of 

the fundamental concepts of computer networking 

and familiarize with the basic taxonomy and 

terminology of the computer networking area. 

 Students will be able to use knowledge of HTML 

and HTML editor to create websites for current 

professional and industry standards and use critical 

thinking skills to design and create websites. 
  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session –2021-22 
Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  
Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                  % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 
Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data 

types, variable and data type declaration. Various operators like arithmetic, relational, 

logical assignment, conditional, increment and decrement operators. Evaluation of 

expression and operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements 

switch, while, Do... while and for statements) Simple C programmes like search of prime 

number  between given range of numbers, finding the smallest and largest of three 

numbers, sume of algebraic series, factorial of given number, roots of a quadratic equation, 

binary of decimal and decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of 

functions: no argument no return, argument but not return, argument with return. 

Recursion. One and two dimensional arrays. String and string handling functions like 

sprinf (), strepy (), sscanf (), strlen(), sizeorf () strcmp ()etc. Simple programs using user 

define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

 According to range: LAN,MAN,WAN, Client server 

 According to topologies: BUS, RING, STAR, Mesh Network. 

Internet: History of Internet Service Provider (ISP), introduction to type of internet 

account-shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP 

Address-Class A, Class B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page 

Introduction to HTML. HTML tags: 

 <HTML>, <TITLE>,  <HEAD>, <BODY> 



 <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

 <IMG>  <a> and their attributes 

 Ordered and unordered list tages 

 Tabes and associated tags and its properties 

 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. 

Brief idea about HTTP. Search engine, its working, types of search engines: sub directories 

meta search engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C    : Yashwat Kanetkar 

2. Programming with C  : Balaguruswami 

3. Internet and Web Page  : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design: Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 



COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 
  

  

  

Paper IV 

(Digital 

Electronics) 

The objective of this elective paper comprising OP-AMP and 

Microprocessor specializes the student in Digital Electronics. 

 Students will be able to understand integrated 

components of OP-AMP design and packaging of IC 741 

understand various modes of OP-AMP and its linear/ 

Non Linear applications. 

 Students will be able to understand and analyze IC 741 

operational amplifier and its characteristics. 

 Students will be able to design and understand various 

linear and nonlinear application of OP-AMP using IC 

741. 

 Students will be able to elucidate and design the active 

filter and oscillator. 

 Students will be able to understand Microprocessor 

8086-architecture and addressing modes and simple 

assembly language programming. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session –2021-22 
 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 

fo"k; lewg dk 'kh"kZd %  
Paper No. / iz'ui= dzekad % IV-E 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Optional 

Max. Marks vf/kdre vad 100          % CCE : 30, Main Exam : 70 Total - 100          
Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced 

output ,dual input, single input unbalanced output (ac analysis) only, block 

diagram of a typical op amp analysis, schematic symbol of an op-amp. IC 555 

timer  Introduction, Architecture, Application as astable and monostable 

multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input 

offset current, input bias current, CMRR, SVRR, large signal voltage gain, Slew 

rate, Gain band width product, output resistance, supply currents power 

consumption, inverting and non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, 

scaling and averaging amplifier, integrator and differentiator. Oscillator 

Principles: oscillator types, frequency, stability response, the phase shift 

oscillator, Wein-bridge oscillator, L-C tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: 

Intel 8086, Microprocessor architecture modes of memory addressing, 8086/8088 

Hardware specification: Pin-outs and pin functions, clock generator (8284A) Bus 

buffering and latching, Bus timing, Ready and wait State, Minimum mode versus 

maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing 

modes, program memory addressing modes, stack memory-addressing modes. 

Instruction set: data movement Instructions, Arithmetic and login instructions, 

program control instructions. Programming example: Simple Assembly language 

programs table handling direct table addressing, searching a table sorting a table 

using pseudo ops. 
 

Suggested Readings : 
 



 

1. Digital Principles and Application  : A.P.Malvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE LEARNING OUTCOME  

PAPER IV - B (Material science) 

By the end of this course the student will be able 

1. To know the different classes of materials and would be able to choose the right 

materials for specific applications. 

2. To understand and appreciate the significance of the composites as an important 

class of materials. 

3. They will be able to know different kind of polymers and their properties, variation of 

properties of polymer by crystallinity and glass transition temperature. 

4. To define phase transitions and phase transition temperatures and will be able to 

explain the relation between phase transition temperatures and intermolecular 

attractive forces. 



5. To give information about phase diagrams. 

6. To Explain the limit where a deformation of material is elastic.  

7. To analyse elasticity and plasticity on a stress-strain diagram and to explain 

elastic constants. 

8. To understand the electrical conductivity in metals, transport properties and 

electrical properties of materials according to material type, structure and physical 

properties. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAROJINI NAIDU GOVT. GIRL’S P. G. (AUTONOMOUS) COLLEGE,  

SHIVAJI NAGAR,BHOPAL 

AS RECOMMENDED BY THE BOARD OF STUDIES 

SESSION: 2021-22 

 

THEORY 

Class (d{kk) M. Sc. 

Semester (lsesLVj) IV 

Subject (fo"k;) PHYSICS 

Paper No. (iz’ui= Øekad) IV - B 

Title  of the paper (iz’ui= dk ’kh"kZd) MATERIAL SCIENCE 

Compulsory/ optional 
(vfuok;Z@oSdfYid) 

optional@oSdfYid 

Marks in CCE: 30 Marks in main Exam: 70 Max. Marks: 100 
 

Unit Syllabus 



Unit-I 

Classification of Materials: Types of materials Crystalline, Polycrystalline, 

Amorphous (Introduction and their structure), Elementary idea of polymers 

(structure and properties methods of polymerization, Glasses Structure and 

properties, Type of Glasses, Fracture in glasses, Composite Materials: 

Introduction, their types and properties, Different types of bonding, Medalung 

energy for ionic crystal 

Unit-II 

Phase Transitions:- Thermodynamics of phase transformation, Free-energy 

calculation, I and II order transformation, Hume-Rother rule, solid solid 

solution and types of solid solutions, phase rule. One. Two component 

systems. Eutectic and peritectic phase diagrams, Lever rule, phase diagrams of 

Mg-AL Fe-C Kinetics of transformations, Homogeneous and heterogeneous 

nucleation, Growth kinetics. 

Unit-III 

Diffusion in Materials: Mechanism of diffusion Energy of formation and 

motion, long distance motion, Rate theory of diffusion, Einstein relation 

(relation between diffusivity and mobility), Fick's laws of diffusion and 

solution of Fick's second law, Kirkendal effect. Diffusion of vacancies in 

ionic crystals, Experimental determination of Diffusion coefficient. 

Unit-IV 

Elastic and Inelastic Behaviour:- Atomic models for elastic behavior, Elastic 

deformation in single crystals, Elastic anisotropy, Elastic constant and elastic 

module (Cubic system, isotropic body), Rubber like elasticity, 

anelasticbehaviour, Thermo-elastic effect and relaxation process, Idea of visco 

elastic behaviour (Spring-Dashpot model), Determination of elastic constant 

of cubic crystaly by ultrasonic wave propagation. 

Unit-V 

Transport Properties of Solids:- Electrical conductivity of metals and alloys, 

Extrinsic intrinsic semiconductors and amorphous semiconductors, Scattering 

of electrons by phonons, impurity, etc. Relaxation time, Carrier mobility and 

its temperature dependence, Mathiessio's rule for resistivity, temperature 

dependence of metallic resistivity. 
 

 

 

Text and reference Books:  

1. Introduction to Solids : L. V. Azaroff 

2 Introduction to Solid State Physics. :C. Kittle 

3. Materials and engineering :Raghawan 

4.Diffusion Kinetics for Atoms in Crystals: Manning 

5.Theoretical solid State Physics : Huang 

6. Materials Science and engineering: Callister VI Ed. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

COURSE LEARNING OUTCOMES 

M. Sc. Physics 

SEMESTER IV 

  

Paper IV D (Communication Electronics) 

 

On successful completion of the course students will be able to 

 Understand basic element of communication system 

 



 conduct analysis of base band signals in time domain and frequency 

domain 

 

 Demonstrate understanding of various analog and digital modulation 

and demodulation techniques 

 

 Analyse the preformance of modulation & demodulation technique in 

various transmission environment 

 

 Appreciate importance synchronisation in communication systems. 

 

 Equip the students with theory of waveguides, transmission lines, 

microwave components, microwave devices. 

 

 Able to learn the dynamics of satellite understand communication 

satellite design and understand how analog and digital technique are 

used for satellite communication network.  

 

 

 

 

 

 

 

 

 

 
SAROJINI NAIDU GOVT. GIRL’S P. G. (AUTONOMOUS) COLLEGE,  

SHIVAJI NAGAR,BHOPAL 

AS RECOMMENDED BY THE BOARD OF STUDIES 

SESSION: 2021-22 

 

THEORY 

Class (d{kk) M.Sc. 

Semester (lsesLVj) IV 

Subject (fo"k;) PHYSICS 

Paper No. (iz’ui= Øekad) IV - D 



Title  of the paper (iz’ui= dk ’kh"kZd) COMMUNICATION ELECTRONICS 

Compulsory/ optional (vfuok;Z@oSdfYid) optional@oSdfYid 

Marks in CCE: 30 Marks in main Exam: 70 Max. Marks: 100 

 

Unit Syllabus 

Unit-I 

Communication Electronics: Amplitude modulation generation of AM waves 

demodulation of AM waves, DSBSC modulation, Generation of DSBSC 

waves, coherent detection of DSBSC waves, SSB modulation, generation 

and detection of SSB waves, vestigial sideband modulation. 

Unit-II 

Propagation of Waves: Ground Waves, sky wave, space wave, propagation, 

maximum usable frequency, skip distance, virtual height, fading of signals, 

Satellite communication: orbital satellite, geostationary satellites, orbital 

pattern, look angles, orbital spacing, satellite system, link modules. 

Unit-III 

Microwave: Advantages and disadvantages of microwave transmission loss 

in free-space, propagation of microwaves, atmospheric effects on 

propagation, Fresnel Zone problem. Used in microwave communication 

systems 

Unit-IV 

Digital Communications: Pulse-Modulation system, sampling theorem, Low 

pass and Band pass signals, PAM, channel BW for a PAM signal, Natural 

Sampling, Flat top sampling, signals Recovery through Holding, 

Quantization of signals, Quantization, Differential PCM Delta Modulation, 

Adaptive Delta Modulation, CVSD.  

Unit-V 

Data Transmission: Base-band signal receiver, probability of error, optimum 

filter, white noise, matched filter and probability of error, coherent reception 

correlation, PSK, FSK, non-coherent detection of FSK, differential PSK, 

QPSK, calculation of error probability for BPSK, BFSK, and QPSK. 

 

Text and reference Books:  

1. Digital Communications: W. Tomasi 

2 Microwaves: K.C. Gupta 

3. Microwave Devices & Circuits: S.Y. Lio 

4. Principle of Communication system: Taub&Schiling 

 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- A (Programing in C and HTML) 

Medium of Instruction /Teaching English  

Maximum Marks  100 



 

List of Experiments 

1. C Programme for simple arithemetic operation. 

2. C programme for calculation  

3. C programme for finding factorial of a given number using a using defind function. 

4. C programme for addition of 2 or 3 matrices. 

5. C programme for selecting a prime number from 1 to 100. 

6. Least square fitting. 

7. To find the root of a quadratic equation. 

8. To find product of  two matrices. 

9. To evaluate sum of finite series and the area under a curve. 

10. To print all natural even/odd numbers between given limits. 

11. HTML programme for making a web page using various headers and <B>, <T> and <U> 

tag. 

12. HTML programme using ordered and un ordered list. 

13. HTML programme for inserting image and table. 

14. HTML Programme for preparing 3 linked web pages. 

15. HTML Programme for making a web page using a Marquee, Animation and sound file. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 

 

 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2021-22 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- B (QP. Amp., IC – 555 and Microprocessor) 



Medium of Instruction /Teaching English  

Maximum Marks  100 
 

List of Experiments 

1. To study QP. Amp. as and adder and sub tractor. 

2. To studyQP. Amp. as inverting and non-inverting amplifier. 

3. To study QP. Amp. as differentiator. 

4. To study QP. Amp. as integrator. 

5. To study QP. Amp.as Schmith Trigger. 

6. To study QP. Amp. as squire wave generator. 

7. To study QP. Amp.as low pass filter. 

8. To study QP. Amp. as high pass filter. 

9. To study QP. Amp. as band pass filter. 

10. To study QP. Amp.as voltage follower 

11. To study IC-555 as table multivibrator. 

12. To studyIC-555 as bisable multivibrator. 

13. To studyIC-555 as monostable multivibrator. 

14.  To studyIC-555timer as frequency divider. 

15. To studyIC-555 as Schmitt Trigger. 

16. To write programme to find the largest number. 

17. To arrange numbers in ascending and descending order using 8086 microprocessor. 

18. To write a programme in assembly language of INTEL 8086 processor for simple arithmetic 

operations. 

 Some other experiments may be added in the above list as and when required 

student will have to perform minimum ten experiments from the list. 

 

 



















































 
Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

Syllabus of Physics  

 

(As Recommended by the Board Studies) 
Session : 2020-2021 

 

Theory 
 

Session 2020-21 

Class B.Sc. I Year Paper - 1 

Subject  English Physics 

fgUnh HkkSfrd 'kkL= 

Tital of 

the Paper 

English Mathematical Physics, Mechanics ad Properties of Matter 

fgUnh xf.krh; HkkSfrdh ;kaf=dh rFkknzO; ds xq.k 

Medium of Instruction 

(Teaching) 
Both ¼nksuksa½ Question Paper 

Language – Both 
Max. Marks 50  

 

Subject   : Physics 

Paper   : I 

Title of the Paper : Mathematical Physics, Mechanics and Properties of Matter 

Unit- I        Mathematical Physics     [ 15 Lectures ] 

 Addition, Subtraction and Product of two vectors : Polar and axial vectors and their 

examples from physics : Triple and quadruple product (without geometrical application) : Scalar 

and Vector fields : Differentiation of a Vector : Repeated integral of a function of more than one 

variable : Unit tangent and unit normal vector Gradient, Divergence and Curl Laplaction operator 

; Idea of line Surface and volume integrals; Gauss: Stokes and Green's Theorems. 

 

bZdkbZ& 1 %  xf.krh; HkkSfrdh     [ 15 Lectures ] 

nkslfn'kksadk ;ksxvarj o xq.kuQy] /kqoh; ,oa v{kh; lfn'k ,oa muds 

HkkSfrdhmnkgj.krhu o pkjlfn'kksadkxq.ku ¼T;kferh; vuqiz;ksx ds 

fcuk½] vfn'k o lfn'k {ks= lfn'kdkvodyu ,d lsvf/kdpjksa ds 

QyudkckjEckjlekdyu] bdkbZLi'kZlfn'k] o 



bdkbZukeZylfn'kdkxzsfM;UV] Mk;otsZl ,oadyZ] 

ykIyklh;uvkijsVjjs[kh; i`"Bh;] vk;rulekdyuxkWl] LVksd o xzhuizes;A 

Unit - II Mechanics        [ 15 Lectures ] 

Position, Velocity and acceleration Vectors Components of Velocity and acceleration in different 

coordinate systems Newton's Laws of motion and its explanation with problems various types of 

forces in Nature (explanation), Pseudo Forces (e.g. Centrifugal Force), coriolis force and its 

applications. Motions under a central force.Derivation of Kepler's laws.Gravitational law and 

field, Potential due to a spherical body.Gauss & Poisson's equation of Gravitational self-

energy.System of particles. Centre of mass and reduced Mass. Rutherford scattering Elastic and 

inelastic collisions.  

bdkbZZ& 2 % ;kaf=dh        [ 15 

Lectures ] 

fLFkfr] osx ,oaRoj.klfn'k] xfr o Roj.k ds fofHkUufunsZ'kkad 

i)fr;ksaesa ?kVdAU;wVu ds xfr ds fu;e o bldhO;k[;k] 

izd`fresafofHkUu cy o O;k[;k Nn~e cy ¼mnkgj.k] vfHkdsUnzh; 

cy½ dksfj;kfyl cy o bldsmnkgj.k] dsUnzh; cy ds vUrxZrxfrdsIyj ds 

fu;eksa dh fu"ifr] xq:Rokd"kZ.kdkfu;e o {ks=] 

xksykdkjfi.Mdkxq:Roh; foHko] xkWl o ik;lu dh xq:Roh; Lo mtkZ dh 

lehdj.kd.kksadkfudk; nzO;ekudsUnz o lekuhrnzO;eku] 

jnjQksMZizdh.kZuizR;kLFk o vizR;kLFkVDdjA 

sanit - III   General Properties os Matter      [15 Lectures] 

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the 

center: Torsional oscillations. Torsional rigidity of a wire, to determine n by torsional 

oscillations.Surface Tension. Angle of Contact, Capillary Rise Method; Energy required to raise 

a liquid in capillary tube; Factors affecting surface tension; Jeager's method for Determination of 

surface tension : Applications of Surface Tension. Concept of Viscous Forces and Viscosity. 

Steady and Turbulent flow Reynold's number : Equation of continuity : Bernoulli's Principle: 

Application of Bernoulli's equation-(i) Speed of Efflux (ii) Venturimeter (iii) Aspirator Pump 

(iv) Change of Plane of motion of a spinning ball.  



bdkbZ&3 % nzO; ds lkekU; xq.k      [ 15 

Lectures ] 

izR;kLFkrkxq.kkad ,oa muds laca/k] e/; esaHkkfjriryhvk;rkdkj NM 
¼dsUVhyhoj½ ds y dkfu/kkZj.k] ,sBu] nksyu] fdlhrkj dh ,saBu 
n`<+rk o bldk ,saBunksyufof/k lsfu/kkZj.k]Ai`"Bruko] Li'kZdks.k] 
dsf'kdkmUu;ufof/k] dsf'kdkesanzo p<+kusesavko';d 
ÅtkZdksizHkkfordjusokysdkjdtsxjdhfof/k lsi`"Brukodkfu/kkZj.k] 
i`"Bruko ds vuqiz;ksxA ';kucy dh ladYiuk o ';kurkxq.kkad] 
/kkjkjs[kh; o fo{kqC/k izokgjsukWYM la[;k] lkrkR; 
lehdj.kcjukSyhdkfl)karcjukSyhizes; ds vuqiz;ksx]                   1- 
,¶yDl dh pky]  2- osUpqjhehVj]  3- ,fLijsVjiEi  4- fLifuaxckWy ds 
rydkifjorZuA 
Unit - IV Oscillations       [ 15 Lectures ] 

Concept of Simple, Periodic & Harmonic Oscillation with illustrations ; Differential equation of 

harmonic oscillator, Kinetic and potential energy of Harmonic Oscillator, Oscillation of two 

masses connected by a spring; Translational and Rotational motion, Moment of lnertia and their 

Product, Principal moments and axes, Theorem of parallel and perpendicular axis, Motion of 

Rigid Body, Euler's Theorem. 

bdkbZ&4  nksyu        [ 15 Lectures ] 

  

ljy] vkorhZ o gkeksZfudxfrdhlfp= ladYiukvkorhZnksfy= dklehdj.k] 

vkorhZ] nksfy= dh xfrt o fLFkfrtmtkZ] 

fLiazxlstqM+snksfiM+ksdknksyu] LFkkukarj.kh; o ?kw.khZ; xfr] 

tM+Rovk/kw.kZ o mudkxq.ku] eq[; vk/k.kZ ,oa v{k] 

lekukUrjrFkkyEcor v{k izes; n`<fi.M dh xfr] ;wyjizes;A 

Unit - V         [ 15 Lectures ] 

Relativistic Mechanics : Michelson - Morley experiment and its outcome; Postulates of Special 

Theory of Relativity. Lorentz Transformation Simultaneity and order of events; Lorentz 

contraction; time dilation; Relativistic, transformation of velocity.Frequency and wave number 

Relativistic addition of velocities; Variation of mass with velocity.Four dimensional momentum 

vector, covariance of equation of Physics. 



Earlier Developments in Physics up to 18th Century Contributions of Aryabhatt. Archimedes, 

Nicolas Copernicus, Galileo galilei, Huygens. Rebert Hooke. Torricelli, Vernier, Pascal, Kepler, 

Nweton, Boyle, Young, Thompson, Coulomb. Amperes.Gauss.Biot-Savarts.Cavendish. Galvani, 

Franklin and Bernoulli. 

bZdkbZ& 5         [ 15 Lectures ] 

  

lkis{kdh; ;kaf=dh ekbdYlu o eksjysdkiz;ksx ,oabldsfu"d"kZ] 

fof'k"Vlkisf{kdrk ds fl)kar dh vo/kkj.kk,a] ykWjst] :ikarj.kledkfyd 

?kVuk ,ao ?kVukvksa ds Øe] ykWjsatladqpu le; foLrkj.kosx] 

vko`fRrrFkkosouEcjdklkis{kdh; :ikUrj.k] osxksadklkis{kdh; ;ksx] 

osx ds lkFknzO;ekuifjorZuAMkWIyjizHkko] 

pkjvk;kehlaosxlafn'kHkkSfrdh ds lehdj.kksadklglU;kstuA 

 

HkkSfrdhdkizkjafHkdfodkl 18oha 

lnhrdvk;ZHkV~VvkdZfefMtfudksyldksijfudlxsfyyhvksxSfyyhgkW;eu

jkcVZgqdgkWjlsyhofuZ;jikLdydsIyjU;wVuck;y] ;ax 

FkkWeludqykEc] ,Eih;jxkWl] 

ck;kslsoVZdsosufM'kxsyouhQzsdyhuvkSjcjukWyhA 

 

Reference Books :    

1. University Physics Sears and Zeeman sky. IXth edition.Pearson Education. 

2. Concepts of Physics : H.C. Verma, BhartiBhavan Publishers 

3. Problems in Physics P.K.Shrivastava. Willey Eastern Ltd. 

4. Bakely Physics Course. Vol 1.Machanics : E.M. Purcell, McGraw hill 

5. Properties of Matter. D.S. MathurShamlalChritable Trust, New Delhi. 

6. Mechnics : D.S. Mathur, S Chand And Company New Delhi - 5 

7. The Feymman Lectures in Physics Vol1 : R.P. Feymman. R.B. Lightonand  M Sands. 
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(As Recommended by the Board Studies) 
Session : 2020-2021 

 

Theory 
 

Session 2020-21 

Class B.Sc. I Year Paper – 2 

Subject  English Physics 

fgUnh HkkSfrd 'kkL= 

Tital of English Thermodynamics and Statistical Physics 



the Paper fgUnh m"ekxfrdhrFkklkaf[;dh HkkSfrdh 

Medium of Instruction 

(Teaching) 
Both ¼nksuksa½ Question Paper 

Language – Both 
Max. Marks 50  

 

Subject   :  Physics  

Paper   :  II 

Title of the Paper :  Thermodynamics and Statistical Physics  

Unite-I  Thermodynamics-I      [15 Lectures] 

Reversible and irreversible process, Heat engines Definition of efficiency Carnot's ideal heat 

engine, Carnot's cycle, Effective way to increase efficiency, Carnot's engines and refrigerator, 

Coefficient of performance, Second law of thermodynamics, Various statements of second law 

of thermodynamics, Carnot's theorem, ClaussiusClapeyron's equation, Carnot's cycle and its 

applications, Steam engine Otto engine. Petrol engine.Diesel engine. 

bdkbZ&1%  m"ekxfrdh& I      [15 Lectures] 

mRØe.kh; ,oa vuqRØe.kh; izØe] dkuksZdkvkn'kZpØ] bldh b{krk 

c<+kus ds izHkkohrjhdsadkuksadkm"eh; batu o iz'khrd] 

n{krkxq.kkad] m"ekxfrdhdk f}rh; fu;e o bldsfofHkUudFku] 

dkuksadkizes;] Dykfl;lDysifj;kWu dh xqIrm"eklehdj.kdkuksZpØ 

,oamldsvuqiz;ksxAm"eh; baftu] vkWVksbaftu] isaVªksybaftu] 

MhtybaftuA 

Unitu-  II Thermodynamics-II      [15 Lectures] 

 Concept of entropy, Change in entropy in adiabatic process,  Change in entropy in reversible 

cycle, Principle of increase of entropy, Change in entropy in irreversible process.  T-S diagram. 

Physical Significance of Entropy Entropy of perfect gas. Kelvin's thermodynamic scale of 

temperature.The size of a degree. Zero of absolute Scale, ldentityof  a perfect gas scale and 

absolute scale. Third law of thermodynamics.  Zero point energy, Negative temperatures (not 

possible), Heat death of the universe, Relation between thermodynamic variable (Maxwell's 

Relations). Adiabatic demagnetization, Joule Kelvin effect and liquefaction of gases. 

bdkbZ&2% m"ekxfrdh&II      [15 Lectures] 



,UVªih dh ladYiuk] :)ks"eizØeesa ,UVªkWihdkifjorZupØh; izØeesa 

,UVªkihdkifjorZu] ,UVªkih ds o`f) dkfl)kar] mRØe.kh; o vuqRØe.kh; 

izØeesa ,UVªkihdkifjorZu&T-Svkjs[k] ,UVªkihdkHkkSfrdegRo] 

vkn'kZxSl dh ,UVªkih] dsfYoudkm"ekxfrdrkiiSekuk] ijeiSekusdk 

'kwU;rkivkn'kZxSl o ijerkiiSekusesalkE;rk] Å"ekxfrdhdkr`rh; fu;e] 

'kwU; fcanqÅtkZ] _.kkRedrkiØe ¼lEHko ugha½ czgek.M dh m"eh; 

lekfIrAm"ekfxdhpjksaesalaca/k ¼esDlosy ds lehdj.k½A 

:)ks"efopqacdu] tqydsfYouizHkkorFkkxSlksadknzfodj.kA 

Unit-III Statistical Physics-I     [15 Lectures] 

Description of a system: Significance of statistical approach, Particle-states, System-states. 

Microstate and Macro-states of a system.Equilibrium States, Fluctuations, Classical & Statistical 

Probability the equi-probability postulate, Statistical ensemble, Number of states accessible to a 

system. Phase space. Micro Canonical Ensemble, Canonical Ensemble.Helmholtz free energy, 

Enthalpy, First law of thermodynamics, Gibbs free energy.Grand Canonical Ensemble. 

bdkbZ&3% lkaf[;dh; HkkSfrdh&1    [15 Lectures] 

fudk; dko.kZu% lkaf[;dh; vo/kkj.kkdkegRo] d.k ,oafudk; dh 

voLFkk,sa] fudk; dh lw{e ,oaLFkwyvoLFkk,alkE; voLFkk,safopyu] 

fpjlEer o lkaf[;dh izkf;drk] iwoZizkf;drkfl)kUrlkaf[;dh ,UlsEcy] 

fdlhfudk;l ds fy;svfHkxE; voLFkk,sa] dykvkdk'k] 

ekbZØksdsuksuhdy ,UlsEcy] dsuksuhdy ,UlsEcy] 

gsYeksYVteqDrmtkZ] ,UFkyih] m"ekxfrdhdkizFkefu;e] fxCl] 

eqDrmtkZxzsaMdsuksuhdy ,UlsEcy- 

 

Unti-IV Statistical Physics-II     [15 Lectures] 



Statistical  Mechanics: Phase space, The Probability of a distribution. The most probable 

distribution and its narrowing with increase in number of particles. Maxwll-Boltzmnn statistics 

Molecular speeds. Distribution and mean.r.m.s and most probable velocity. Constraints of 

accessibie state.and inaccessible states Quantum Statistics: Partition Function, Relation between 

Partition Function and Entropy, Bose-Eistein statistics. Black-Body radiaton, The Rayleigh-Jeans 

formula, The Plamck radiation formula Fermi Dirac Statistics Comparison of results.Concept of 

Phase transitions. 

bdkbZ&4% lkaf[;dh; HkkSfrdh&II    [15 Lectures] 

lkaf[;dh; ;kaf=dh% dykvkdk'k] forj.k dh izkf;drk] vf/kdre] laHkkO; 
forj.k o bldkd.kkas dh la[;k c<+us ijladqpu] esDlosy] 
cksYVteSulkaf[;dh] vk.kfodpkydkforj.k] vkSlrpky] 
oxZ&ek/;&ewypkyvkSjvf/kdreizlEHkoosx] izfrca/k vfHkxE; 
,oavuvfHkxE; voLFkkvksa ds izfrca/kA DokaVelkaf[;dh% 
ikVhZ'kuQyu] ,aVªkih o ikVhZ'kuQyuesalaca/k 
ckslvkbUlVhulkaf[;dh] d`".kfi.Mfofdj.k] jsysthUllw=] Iykadfofdj.klw=] 
QehZ&fMjkdlkaf[;dh ifj.kkeksa dh rqyukQsllaØe.k dh ladYiukA 

Unit-V  Contributions of Physicists     [15 Lectures] 

S.N  Bose, M.N. Saha, Maxwell, Clausois. Boltzmaan. Joule, Wien, Einstein, Plank Bohr. 

Heiesnberg. Fermi, Dirac, Max Born Bardeen. 

bdkbZ&5% HkkSfrdfonksadk ;ksxnku    [15 Lectures] 

,l-,uo- cksl] ,e-,u- lkgk] eSDlosyDykfl;l] cksYVeSu] twy] ohu] 
vkbUlVhu] Iykdcksgj] gkbZtucxZQehZfMjkd] esLdckuZokMhZuA 
Text and Reference Books: 

1. Heat and Thermodynamics: Mark W. Zemansky. Richard H.Ditman. Sventh Edition.

 McGraw-Hill international Editions. 

2. Thermal Physics (Heat and Thermodynamics) A.B. Gupta, H.P. Roy, Books and Allied 

 (P) Ltd. Calcutta. 

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company Ltd. 

 New  Delhi. 

4. Berkley Physics Course,lVol 3, Thermodynamics: F, Reif, Mergraw Hill 

5. Thermodynamics and Statistical Physics, D.P. Khandelwal and A.K. Pandey, Himalaya  

 Publication. 

6. Laboratory manual of Physics for undergraduate classes, D.P. KhandelwalVani
 Publication house. New Delhin. 



 

Class: B.Sc First Year 

Max. Marks: 50 

Subject  :  Physics 

 

For Regular Students 

Practcal  Sessional  Viva  Total 

25   10   15  50 

 

For Ex-Student 

Practical  Sessional  Viva  Total 

35   00   15  50 

 

List of Practical's 

1. To verify laws of parallel and perpendicular axes for moment of inertia. 

2. To determine acceleration due to gravity using compound pendulum.  

3. To determine damping coefficient using a bar pendulum. 

4. To determine Young's Modulus  by bending of beam Method. 

5. To determine Young's Modulus using Cantilever method.  

6. To determine coefficient of rigidity by static method. 

7. To determine Coefficient of rigidity by dynamic method.  

8. To determine Surface Tension by Jaeger is method. 

10. To determine Viscosity of fluid using Poisellie's methods.  

11. To study conversion of mechanical energy into heat using Calender&Barne's Method. 

12. To determine heating efficiency of electrical Kettle with various voltages. 

13. To determine heating temperature coefficient of resistance using platinum resistanc

 thermoumeter. 

14. To determine thermo electromotive force by a thermoconplemethad. 



15. To determine heat conductivity of bad conductors of different geometry by Lee's 

 method. 

16. To verify Newton's Laws of cooling. 

17. To determine coefficient of thermal conductivity by Searl’s Method. 

18. To determine Specific heat of a Liquid.  

19. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-oDirac Distribution Function 

 vs temperature using M.S. Excel/C++ 

20. To plot equation of state and Vander-Wall equation with temperature using M.S. 

 Excel/'C++  
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Subject : Physics 

Paper  :   First 

Title of Paper :   Optics 
 

Unit-I  Geometrical Optics & Waves 

Lectures 
 

Fermat's Principle, Refraction at a spherical surface, Aplanatic points and its applications, Lens 

formula, Combination of thin lenses and equivalent focal length. Dispersion and dispersive 

power, chromatic aberration and achromatic combination, different types of aberration 

(qualitative) and their remedy. Need for multiple lenses in eyepieces, Ramsden and Huygens 

eye-piece, Simple Harmonic Motion, Dempend oscillations, forced oscillations and resonance, 

Beats, Stationary wave in a string; pulse and wave packets: Phase and group velocities, 

Refilaction and Refraction from Huygen's principle. 
 

bdkbZ&1 T;kferh; izdkf'kdh 

ijkorZu vkSj viorZu] QeZsV dk fl)kar] xksykdkj lrg ij viorZu] viysusfVd fcUnq 

,ao vuqiz;ksx] ySal lw=] irys ySalksa dk la;kstu o lerqY; Qksdl nwjh fo{ksi.k 

o fo{ksi.k {kerk] o.kZ foiFku o vo.kZd la;kstuA fofHkUu izdkj ds foiFku 

¼xq.kkRed½ ,oa mudk lek/kku] usf=dk es cgqy ySal fudk; dh vko';drkA 

jsElMu o gkbxu usf=dk,aA ljy vkoZr xfr] voeafnr nksyu] iz.kksfnr nksyu rFkk 

vuqukn] foLianuA ruh gqbZ Mksjh esa vizxkeh rjaxs] Lian rFkk rajx iSfdV] 

dyk ,oa lewg osx] gk;xu fl)kr }kjk ijkorZu ,oa viorZuA 
 

Unit-II Interference of light 

The principle of superposition, two slit interference, coherence requirement for the sources, 

optical path retardations, Lateral shift of fringes, Localised, fringes, thin films, interference by a 

film with two non-parallel reflecting surfaces, Newton's rings. Haidinger fringes (Fringes of 

equal inclination), Michelson interferometer, its appllication for precision determination of 

wavelength, wavelength difference and the width of spetral lines. intensity distribution in 

multiple beam interference, Fabry-Perot intrerferometer and Elalon. 
 

bdkbZ&2 izdk'k dk O;frdj.k 



v/;kjksi.k dk fl)kr] f}fLyV O;frdj.k] L=ksrksa dh dyk laca}rk dh vko';drk] 

izdk'kh; iFk dk eanu] fÝtksa dk ikf'Zod foLFkiu] LFkkuhd`r fÝats] iryh fQYe 

nks vlekukUrj ijkorZd lrg ls cuh fQYe ls O;frdj.k] U;wVu oy;A gSfMUtj fÝats 

¼leku >qdko dh fÝats½ ekbdYlu O;frdj.kekih] blds }kjk izdk'k dh rjaxnS/;Z 

¼ ½] nks vR;ar lehiLFk rjaxnS/;Z dk varj rFkk o.kZØe js[kk dh pkSM+kbZ 

dk ifj'kq) fu/kkZj.kA cgqy iaqt O;frdj.k esa rhozrk dk forj.k] Qsczh iSjks 

O;frdj.kekih ,oa bVkykWuA 
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Unit-III Diffraction 

Fresnel's and Fraunhofer diffraction: Half period zone, Zone plate. Diffraction at straight edge, 

rectilinear propagation.Diffraction at a slit, phasor diagram and integral calculus 

methods.Diffraction at a circular aperture.Rayleigh criterion of resolution of images. Resolving 

power of telescope and microscope, Diffraction at N-parallel slits, Intensity distribution, Plane 

diffraction grating, Resolving power of a grating. 

 

bZdkbZ&3 foorZu 

Ýsuy rFkk ÝkmugksQj foorZu% v)ZvkorhZ dfVca/k] tksu IysVA lh/kh dksj ij 

foorZu] ljyjs[kh; xeuA ,dy f>jh ij foorZu dk vkjs[k ,oa lekdyu fof/k;ka] o`Rrh; 

}kjd ij foorZu] izfrfcEcksa ds foHksnu dh jSys dh dlkSVhA nwjn'khZ o 

lw{en'khZ dh foosnu {kerkA N lekukUrj f>fjZ;ksa ij foorZu] rhozrk forj.k] lery 

foorZu xzsfVaxA xzsfVax dh foHksnu {kerkA 

 
Unit-IV Polarsation 

Transverse nature of light waves, Polarization of electromagnetic waves, Plane polarised light - 

production and analysis, Description of Linear, circular and elliptical polarisation. Propagation of 

electro magnetic waves in anisotropic media, uniaxial and biaxial crystals, symmetric nature of 

dielectric tensor, Double refraction, Hygen's principle, Ordinary and extraordinary refractive  

indices, Fresnel's formula, light propagation in uniaxial crystal, Nicol prism, Production of 

circularly and elliptically polarized light, Babinet compensator and applications, Optical rotation, 

Optical rotation in liquids and its measurement through polarimeter. 

 



bdkbZ&4 /kqzo.k 

izdk'k rjax dh vuqizLFk izd`fr] fo|qr pqEcdh; rjax dk /kqzo.k] lery /kqzfor 

izdk'k & mRiknu o fo'ys"k.kA jsf[kd] o`Rrh; o nh?kZo`Rrh; /kqzo.k dk o.kZuA 

fo|qr pqEcdh; rjax dk vlekaxh ek/;e esa lapj.k] ,d & v{kh; o f}&v{kh; fØLVy] 

ijkoS|qr VsUlj dh lefer izd`fr] f}&viorZu] gkbxu dk fl)kar] lk/kkj.k o vlk/kkj.k 

orZukad] Ýsuy dk lw=] ,d v{kh; fØLVy esa izdk'k lapj.kA fudkWy fizTe] 

o`Rrh; o nh?kZo`Rrh; izdk'k dk mRiknu o fo'ys"k.k] csfcusV ladkjd o 

vuqiz;ksx] izdk'kh; /kq.kZu o iksykjhehVj ls bldk ekiuA 
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Unit-V  Fibre Optics and Laser 

Principle of fiber optics, attenuation: pulse dispersion and step index and paradolic index fibres. 

A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship between 

Einstein's coefficients (qualitative discussion), Pumping schemes, Resonators, Ruby laser, He-Ne 

laser, Applications of lasers, Principle of Holography. Photodiodes, Phototransistors, and 

Photomultipliers. 

 

bdkbZ&5 QkbZcj vkfIVDl] rFkk ystj 

Qk;oj vkfIVDl dk fl)kar] {kh.krk] Lian folj.k ,oa LVsi baMsDl] ijoykf;d baMsDl 

Qk;oj] ystj dk laf{kIr bfrgkl] ystj izdk'k ds vfHkyk{kf.kd xq.k] vkbUlVhu dh 

ladYiuk] vkbUlVhu xq.kkadks esa lEcU/k ¼xq.kkRed foospu½] ifEiax 

iz.kkfy;kW] jstksusVlZ] :ch ystj] ghfy;e& fuvku ystj] ystj ds mi;ksx] 

gksyksxzkQh dk fl)karA QksVksMk;ksM] QksVks VªkaftLVj o QksVks 

eYVhIyk;jA 

 
References Books: 

1. Fundamentals of Optics : F.A. Jenkins and H.E. White, 1976 Mc Graw-Hill. 

2.  Principles of Optics : B.K. Mathur, 1995, Gopal Printing. 

3.   University Physics: F.W. Sears, M.W. Zemansky and H.D. Yong, 13/c, 1986 Addison-

 Wesley. 



4.  Optics: A.K. Ghatak, McGraw Hill Publications. 

5.  Principles of Optics : Max Born and Wolf, Pregmon Press. 

6.  Optics and Atomis Physics, D.P. Khandelwal, Himalaya Publication. 

7.  Lasers : Theory and Application : K. Thyagrajen and A.K. Ghatak. 
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Unit- 1  Electrostatics 

Fundamental's of Electrostatics, Gauss's law and its application for finding E for symetric charge 

distributions, Capacitors, conducting sphere in a uniform electric field, point charge in front of a 

grounded infinite conductor. Dielectrics. Parallel plate capacitor with a dielectric, dielectric 

constant, polarization and polarization vector P, relation between displacement vector D, E and 

P. Molecular interpretation of Claussius-Mossotti equation. 
 

Laplace and poissson equations in electrostatics and their applications; Energy of system of 

charges, multiple expression of scalar potential; method of images and its application.potential 

and field due to a dipole, force and torque on a dipole in an external electric field. 

 

bdkbZ&1 fLFkjfo|qfrdh 

fLFkj oS|qfrdh ds ewyHkwr rRo] xkWl dk fu;e o bldk lefer vkaos'k forj.k gsrq 

E ds ifjdyu esa mi;ksxA la/kkfj=] le:i fo|qr {ks= esa xksykdkj pkyd] fdlh 



i`Fohd`r vuUr pkyd ds lEeq[k fcUnq ij vkos'kA ijkfo|qr] ijkfo|qr dh mifLFkfr 

esa lekukarj IysV la/kkfj=] ijkoS|qrkad] /kqzo.k o /kqzo.k lafn'k P] foLFkkiu 

lafn'k D] P ,oa E esa laca/k] Dykfl;l&ekslkVh lehdj.k dh vk.kfod O;k[;kA 
 

fLFkj oS|qfrdh esa ykIykl o ikbtu ds lehdj.k ,oa muds vuqiz;ksxA vkos'kks ds 

fudk; dh mtkZ] vfn'k foHko dk cgqfyd foLrkj] izfrfcEcksa dh fof/k ,oa 

vuqiz;ksx] fo|qr f}/kqzo ds dkj.k mRiUu {ks= dh rhozrk ,oa foHko] ckg~; fo|qr 

{ks= esa fo|qr f}/kqzo dk cy ,oa cy;qXeA 
 

Unit-2  Magnetostatics 

Force on a moving charge, Lorentz force equation and definition of B, force on a straight 

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic dipole 

moment, angular momentum and gyromagnetic ration, Bior and Savart's law, calculation of H 

for simple geometrical situations such as solenoid, Anchor ring. Ampere's law, VxB = M0J, 

V.B= 0. Field due to a magnetic dipole, free and bound currents, magnetization vector (M), 

relationship between B,H and M. Derivation of the relation Vx M = J for non-uniform 

magnetization.  
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bdkbZ&2 fLFkj pqEcdRo 

fdlh xfreku vkos'k ij cy% ykjsat cy lehdj.k ,oa B dh ifjHkk"kk] lh/ks /kkjkokgh 

pkyd dks pqEcdh; {ks= esa j[kus ij cy] /kkjk ywi ij cy vk/kw.kZ] pqEcdh; cy 

vk/kw.kZ] dks.kh; laosx o tkbjkseSXusfVd vuqikr] ck;ksV&lsokVZ dk fu;e] ljy 

T;kferh; ikfjfLFkfr;ksa esa H dh x.kuk ¼ijufydk ,oa ,adj oy;½] ,Eih;j dk 

ifjiFkhZ; fu;e] , VxB = M0 J, V.B= 0.pqEcdh; f}/kqzo }kjk c) o eqDr /kkjk,W] 

pqEcdu lafn'k (M), B,H and M esa laca/k] vle:i ls pqEcfdr inkFkZ gsrq Vx M = J 

dk fuxeuA 

 

Unit-3 Current Electricity and Bio Electricity 

Steady current, current density J, non-steady currents and continuity equation, Kirchoff's laws 

and analysis of multiloop circuits, growth and decay of current in LR and CR circuits, decay 

constants, LCR circuits. Mean and RMS values of A.C., AC circuits, complex numbers and their 

application in solving AC circuits problems, complex impedance and reactance, series and 

parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and V      



networks and transmission of electric power, Electricity observed in living systems, Origin of 

bioelectricity. 

 

bdkbZ&3 fo|qr /kkjk o ck;ks&/kkjk 

LFkkbZ /kkjk] /kkjk] ?kuRo J, vLFkkbZ /kkjk lehdj.k ,oa lkarR; lehdj.k] 

fdjpkWQ ds fu;e o eYVhywi ifjiFk fo'ys"k.k] LR o CR ifjiFk esa /kkjk dh o`f) o 

{k;] {k;&fu;rkad] LCR ifjiFkA izR;korhZ /kkjk dk ek/; ,oa oxZewy ek/; eku] AC 

ifjiFk] lfeJ la[;ka, vkSj muds vuqiz;ksx }kjk AC ifjiFk esa lfeJ izfrck/kk] 

jh,DVsal Js.kh ,ao lekukarj vuqukn dks gy djukA Q xq.kkad AC ifjiFk }kjk 

'kfDr dk mi;ksx 'kfDr xq.kkad Y ,oaV usVodZ o fo|qr 'kfDr dk  izs"k.kA tSfod 

fudk;ksa esa fo|qr dk voyksdu] tSo fo|qr dh mRifrA  
 

Unit-4  Motion of Charged Particles in Electric and Magnetic Fields 

(Note: The emphasis here should be on the mechanical aspects and not on the details of the 

apparatus mentioned which are indicated as applications of principles involved.) 

E as an accelerating field, electron gun, discharge tube, linear accelerator.E as deflecting field - 

CRO, Sensitivity of CRO. Transverse B Field; 1800 deflection, Mass spectrograph and velocity 

selector, Curvatures of tracks for energy determination for nuclear particles; principle and 

working of Cyclotron. Mutually perpendicular and parallel E & B fields; Positive ray parabolas, 

Discovery of isotopes, Elements of Mass Spectrographs, Principle of magnetic focusing (lenses). 
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bdkbZ&4 fo|qr o pqEcdh; {ks= esa vkosf'kr d.kksa dh xfr 

¼;gka midj.kksa ds o.kZu dh vis{kk muds ;kaf=dh; i{k ij vf/kd /;ku fn;k tkuk pkfg,A½ 
 

Roj.k {ks= ds :i esa E, bysDVªku xu] folZtu ufydk] jsf[kd Rojd] E fo{ksid {ks= 

ds :i esa CRO,CRO dh lqxzkfgrkA vuqizLFk B {ks=( 1800 fopyu] nzO;eku 

LisDVªksxzkQ ;k osx flysDVj] ukfHkdh; d.kksa ds lalwpu gsrq d.kksa ds 

iFkksa dh oØrk] lkbDyksVªkWu ¼mtkZ ekiu½ dk fl)kar o dk;Z i)fr] lekukUrj 

o yEcor Eo B {ks=] /ku&fdj.k ds ijoy;] vkblksVksi dh [kkst] nzO;eku 

LisDVªksxzkQ ds ewyrRo] pqEcdh; Qksdl dk fl)kar ¼ySal½A 
 

Unit-5 Electrodynamics 



Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential forms 

of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic field, 

Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field 

energy density. Poynting vector, vector and scalar protentionals; Electromagnetics field Tensors, 

Fresnel's relations, Rayleigh scattering. Electromagnetic wave equation, Plane electromagnetic 

waves in vacuum and dielectric media, Reflection at a plane boundary of dieletrics, Fresnel's 

Laws, Polarization by reflection and total internal reflection, Waves in a conducting medium, 

Reflection and refraction by the ionosphere. 
 

bdkbZ&5 fo|qr xfrdh 

fo|qr pqEcdh; izsj.kk] QsjkMs ds fu;e] fo|qr okgd cy] QsjkMs fu;e ds vodyu o 

lekdyu :i] Lo% o vU;ksU; izsj.k] VªkUlQkeZj] fLFkj fo|qr {ks= esa mtkZ] 

esDloSy dh foLFkkiuk /kkjk ?kuRo dh ladYiuk] eSDlosy dh lehdj.kksa dh 

LFkkiuk] fo|qr pqEcdh; {ks= dk mtkZ ?kuRoA ikW;afVx lfn'k] lfn'k ,oa vfn'k 

foHkko] fo|qr pqEcdh; {ks= VsUlj] Ýsuy ds laca/k] jSys izdh.kZu] fo|qr 

pqEcdh; rjax lehdj.k] fuokZr ,oa ijkoS/kqr ek/;e esa lery fo|qr pqEcdh; rjax] 

ijkoS|qr dh lery lrg ls ijkorZu] Ýsusy ds fu;e] ijkorZu ls /kqzo.k o iw.kZ vkarfjr 

ijkorZu] pkyd ek/;e esa rjax] vk;ue.My ds }kjk ijkorZu o viorZuA 

References: 

1. Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill 

2. Physics Volume 2, D. Halliday and R. Resnick 

3. Introduction to Electrodynamics: D.J. Griffiths, 4 Edition, Printice Hall. 

4. Electricity and Magnetism: S.S. Atwood Dover. 

5. Electrodynamics: Emi Cossor and Bassin Lorraine, Ashahi Shimbunsha Publishing Ltd. 

6. From Neuron to Brain : Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland 

 Masschuetts. 

7. Schaums Oulline of Begining Physics II: Electricity and Magnetism 
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 List of Practicals 

1. Study of interference using biprism. 

2. Study of diffraction at straight edge. 

3. Use of plane diffraction grating to determine D1, D2 lines of sodium lamp. 

4. Resolving power of telescope 

5. Potarization by reflection and verification of Brewster's Law. 



6. Study of optical rotation in sugar solution.] 

7. Refractive index and dispersive power of prism using spectrometer. 

8. Absorption spectrum of material using constant deviation spectrograph. 

9. Beam divergence of He-Ne Laser. 

10. Determination of wavelength of Laser by diffraction. 

11. Determination of radius of curvature of plano-convex lense by Newton's rings. 

12. Characteristics of a ballistic galvanometer. 

13. Setting up and using an electroscope or electrometer. 

14. Measurement of Low resistance by Carey-Foster bridge or otherwise. 

15. Measurement of inductance using impedance at different frequencies. 

16. Measurement of capacitance using, impedance at different frequencies. 

17. Response curve for LCR circuits and response frequencies. 

18. Sensitivity of a cathode-ray oscilloscope. 

19. Use of a vibration magnetometer to study a field. 

20. Study of Magnetic field due to current using Tangent Galvanometer. 

21. Study of decay of currents in LR and RC circuits. 

22. Study of Lissajous figures using CRO 

23. Verification of Network theorems. 
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Subject :Physics 

Paper  :  First 

Title of Paper :  Quantum Mechanics and Spectroscopy  

Unit-I: Quantum Mechanics-1  

Particles and Waves: Photoelectric effect. Black body radiation.Planck's radiation law, Stefan 

Boltzmann law, Wien's displacement law and Rayleigh-Jean's law. Compton effect. De Broglie 

hypothesis.Wave particle duality.Davisson-Germer experiment.Wave packets.Concept of phase and group 

velocity. Two slit experiment with electrons. Probability. Wave amplitude and wave functions. 

Heisenbcrg's uncertainty principle with illustrations.Basic postulates and formalism of Schrodinger's 

equation.Eigenvalues.Probabilistic interpretation of wave function.Equation of continuity.Probability 

current density. Boundary conditions on the wave function. Normalization of wave function. 

bdkbZ&1%   DokaVe ;kaf=dh&1 

d.k ,oa rjax% izdk'k fo|qr izHkko] d`".k fi.M fofdj.k] Iykad dk fofdj.k fu;e] 

LVhQu cksYVtesu dk fu;e] ohu dk foLFkkiu fu;e] jsys&thal dk fu;e] dkEiVu 

izHkko] Mh&czksxyh ifjdYiuk] rjax&d.k  }Srrk] Msohlu teZj iz;ksx] rjax iSdsV] 

rjax o lewg osx dh vfHk/kkj.kk] bysDVªkWu dk f}&fLyV iz;ksx] izkf;drk] rjax 

vk;ke o rjax Qyu] gkbtucxZ dk vfuf'prrk dk fl)kar o mnkgj.k] JksfMatj lehdj.k 

o mldh ewyHkwr vo/kkj.kk,WA vkbxu eku] rjax Qyu dh izkf;drk vk/kkfjr 

O;k[;k] lkrR; lehdj.k] izkf;drk /kkjk /kuRo] rjax Qyu ij lhekar 'krsZ rjax Qyu dk 

izlkekU;hdj.kA 

Unit-II: Quantum Mechanics-2  

Time independent Schrodingcr equation: One dimensional potential well and barrier. Boundary 

conditions.Bound and unbound states.Reflection and transmission coefficients for a rectangular 

barrier in one dimension.Explanation of alpha decay.Quantum phenomenon of tunneling. Free 

particle in one-dimensional box, eigen functions and eigen values of a free particle. One-dimensional 

simple harmonic oscillator, energy eigenvalues from Hermite differential equation, wave function for 

ground state.Particle in a spherically symmetric potential.Rigid rotator. 

bdkbZ&2DokaVe ;kaf=dh&2 

le; vfuHkZj JksfMtj lehdj.k& ,d&foeh; foHko dwi o izkphj] lhekar 'krZs] c) o 

vc) voLFkk,W] vk;rkvkj izkphjA (I-D) ls ijkorZu o ikjxeu xq.kkad (a){k; dh 



O;k[;k] lqjaxu dh DokaVe ?kVukA ,d& foeh; ckDl esa eqDr d.k] eqDr d.k gsr 

vkbxu Qyu ,oa vkbxu ekuA ,d foeh; ljy vkorZ nkSfy=] gjekbV vody lehdj.k ls 

mlds vkbxu eku] ewy voLFkk dk vkbxu Qyu] xksyh; lefer foHko esa d.k] 

n`<+ /kw.kZdA  

 

Unit-III:  Atomic Spectroscopy  

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules. Stern-

Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with classical 

ideas.Orbital angular momentum.Fine structure.Total angular momentum. Pauli exclusion principle. 

Many particles in one dimensional box.Symmetric and anti-symmetric wave functions.Atomic shell 

model.Spectral notations for atomic states.Spin-orbit coupling, L-S and J-J coupling. Zeeman effect. 

Continuous and characteristic X-rays.Mossley's law. 

bdkbZ&3 ijek.kq LisDVªksLdksih 

fo|qrh; o pqEcdh; {ks= esa ijek.kq & DokaVe la[;kad] cksgj ekWMy o oj.k 

¼Selection½ ds fu;e] LVuZ& xyZd iz;ksx] pØ.k & ewyHkwr ¼Intrinsic½ 

Dokave la[;kA pØ.k dh fpjlEer fl)kar ls vlaxfrA d{kh; dks.kh; laosx] Qkbu 

LVªsDpj dqy dks.kh; laosx] ikÅyh dk vioZtu fla)karA ,d foeh; ckDl esa 

cgqyd.k& leferh o vleferh rjax Qyu] ijek.kq dks'k ekWMyA ijek.oh; voLFkk 

gsrq LisDVªeh ladsru] fLiu vkjfcV diafyx L-So J-J ;qXeu] theu izHkkoA lrr o 

vfHkyk{f.kd X&fdj.k LisDVªk] ekslys dk fu;eA 

Unit-IV: Molecular Spectroscopy  

Various types of spectra.Rotational spectra.Intensity of spectral lines and determination of bond distance 

of diatomic molecules.Isotope effect.Vibrational energies of diatomic molecules.Zero point 

energy.Anharmonicity.Morse potential. Raman effect, Stokes and anti-Stokes lines and their intensity 

difference. Electronic spectra.Born-Oppenheimer approximation.Frank-Condon principle, singlet 

and triplet states.Fluorescence and phosphorescence. 

bdkbZ&4 vk.kfod LisDVªksLdksih 

fofHkUu izdkj ds LisDVªk ¼o.kZØe½ /kw.khZ LisDVªk] o.kZØe js[kkvksa dh 

rhozrk o f}&ijek.kfod v.kq dh c) nwjh] leLFkkfud izHkko@f}&ijek.kfod v.kq dh 

dEiu mtkZ] 'kwU; fcUnq mtkZ] vugkekZsfulhVh ¼vuko`fr½A ekslZ foHko] 

jeu izHkkoA LVksd o izfr LVksd js[kka,W o budh rhozrk bysDVªkWfud 

o.kZØeA ckuZ vkWiugk;ej lfUudVrk] Qsad dkMZu fl)kar ,dy o f=d 

voLFkk,W] izfrnhfIr o LQqjnfIrA  

Unit - V : Nuclear Physics and Elementary Particles  



Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the nucleus and 
Binding energy.Alpha particle spectra - velocity and energy of alpha particles.Geiger-Nuttal law.Nature of beta 
ray spectra.The neutrino and its physics. Energy levels and decay schemes. Positron emission and electron 
capture. Selection rules.Beta absorption and range of beta particles.Kurie plot.Nuclear reactions, pair 
production.Q-values and threshold of nuclear reactions.Nuclear reaction cross-sections.Examples of different 
types of reactions and their characteristics. Compound nucleus, Bohr's postulate of compound nuclear reaction, 
Semi empirical mass formula, Shell model, Liquid drop model, Nuclear fission and fusion (concepts).  

bdkbZ&5 ukfHkdh; HkkSfrdh ,oa ewy d.k 

ukfHkd ds ewyHkwr xq.k% U;qVªkWu rFkk vkosf'kr d.kksa dh nzO; ds lFk 

vuqfØ;k] ukfHkdh; lalwpd& vk;uu dks"B] xkbxj ewyj x.kd] vuqikfrd x.kd] 

izLQqj.k x.kd] vHkzdks"B] ukfHkd ds ewy xq.k] ukfHkd dh vkd`fr] lagfr 

vkos'k rFkk vkdkj ukfHkd dk LFkkf;Ro ,oa ca/ku ÅtkZ vYQk&d.k dk osx ,oa 

ÅtkZ xkbxj&usVy fu;e] chVk&fdj.k o.kZØe dh izd`fr] U;wVªhuksa ,oa mldh 

HkkSfrdh] mtkZ Lrj ,oa {k; i)fr iksthVªku mRltZu ,oa bysDVªkWu izxzg.k p;u 

¼oj.k½ fu;e] chVk vo'kkks"k.k ,o achVk d.k dk ijkl] D;wjh vkjs[k] ukfHkdh; 

vfHkfØ;k,W ;qXe mRiknu Q&eku ,oa UkkfHkdh; vfHkfØ;k dh nsgyh] 

ukfHkdh; vfHkfØ;k dk vuqizLFk dkV] fofHkUu izdkj dh vfHkfØ;kvksa ds 

mnkgj.k ,oa vfHkyk{kf.kd] ;kSfxd ukfHkd] ;kSfxd ukfHkdh; vfHkfØ;k dh cksgj 

vfHkdYiuk] v/kZewykuqikrh lw=] nzo cawn ekWMy dks'k ekWMy ukfHkdh; 

fo[kaMu ,oa lay;uA  

References: 

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005 
2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005 
3. Quantum Mechanics: Concepts and Applications, Nouredine Zcttili, Jacksonville tate University, 

Jacksonville, USA, John Wiley and Sons, Ltd, 2009 
4. Physics of Atoms and molecules: B.H. Bransden and C.J. Joachaim, Pearson Education, Singapore, 

2003 
5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash, McGraw Hill (U.K. 

edition). 

6. Introduction to Atomic Physics, H. E. White 

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht. 
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Class: B.Sc. Third Year 

Max. Marks : 50 

Subject :Physics 

Paper  :  Second 

Title of Paper :  Solid State Physics & Electronic Devices  
 

Unit-I: Solid state Physics-1  

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.Lattice and 

basis.Unit cell.Reciprocal lattice. Fundamental types of lattices (Bravias Lattice). Miller indices Lattice 

planes.Simple cubic. Face centered cubic. Body centered cubic lattices. Laue and Bragg's equations. 

Determination of crystal structure with X-rays, X-ray spectrometer.Ionic, covalent, metallic, van der Waals 

and hydrogen bonding.Band theory of solids.Periodic potential and Bloch theorem.Kronig-Penny model 

(Qualitative). 

bdkbZ&1 Bksl voLFkk HkkSfrdh&1 

fØLVyh;] lajpuk ,oa vkca/ku% fØLVy; o vfØLVyh; Bksl] LFkkuakrj.k lefefr] 

tkyd o vk/kkj] bdkbZ lsy] O;qRØe tkyd] tkydksa ds ekSfyd izdkj ¼czsokbl 

ysfVl½ feyj lwpdkad] tkyd ryA ljy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr% 

dsfUnzr ?kukdkj ysfVlslA ykWos o czsx dk lehdj.k] X&fdj.kks ls fØLVy dh 

lajpuk Kkr djuk] X&fdj.k LisDVªeikehA vk;fud] lg&la;kstd] /kkfRod 

okW.dMoky ,oa gkbMªkstu ca/kuA Bksl inkFkkZs ds fy, cS.M fl)kar] vkorhZ 

foHko ,oa CykWp izes;A Øksfuax&iSu ekWMy ¼xq.kkRked foospu½ 
 

Unit-LI: Solid state Physics-2 

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific heats of-solids. 

Elastic and atomic force constants.Dynamics of a chain of similar atoms and chain of two types of 

atoms.Optical' and acoustic modes.Electrical resistivity.Specific heat of electron.Wiedemann-Franz law. 

Hall effect. Response of substances in magnetic field, dia-, para- and ferromagnetic materials.Classical 

Langevin 

theory of dia and paramagnetic domains.Curie's law.Weiss' theory of ferromagnetism and ferromagnetic 

domains.Discussion of BH hysteresis. 

 

bdkbZ&2 Bksl voLFkk HkkSfrdh&2 

fof'k"V m"ek dk M~;wykWx&isfVV] vkbUlVhu o fMckbZ fl)kar] izR;kLFk ,oa 

ijekf.od cy fu;rkadA ,d ijekf.od o f}ijekf.od dM+h ¼Chain½ dk xfrd lehdj.k] 

izdk'kh; o /ofudh fo/kk,W] fo|qrh; izfrjks/kdrk] bysDVªkWu dh fof'k"V m"ek] 

okbMesu&Ýsat fu;eA gkWy izHkko] pqEcdh; {ks= esa inkFkksa dh 

vuqfØ;kA izfr] vuq ,oa ykSg pqEcdh; inkFkZA izfr ,oa vuq pqEcdh; MksesUl 

dk fpjlEer fl)kara D;wjh dk fu;e] yksSg pqEcdRo ,oa ykSg pqEcdh; MksesUl 

ds fy, Weissdk fl)kar A B-H'kSfFkY;rk dh foospukA  
 

Unit-III: Semiconductor devices-1  
Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands, Energy level 

diagram.Conductivity and mobility.Junction formation, Barripr formation in p-n junction diode. 



Current flow mechanism in forward and reverse biased diode (recombination), drift and saturation 

of drift velocity. Derivation of mathematical equations for barrier potential, barrier width.Single p-n junction 

device (physical explanation, current voltage characteristics and one or two applications).Two terminal 

devices.Rectification.Zener diode.Photo diode. Light emitting diode. Solar cell.Three terminal 

devices.Junction field effect transistor (JFET).Two junction devices.Transistors as p-n-p and n-p-n.Physical 

mechanism of current flow.Characteristics of transistor. 
 

bdkbZ&3% v/kZpkyd ;qfDr;ka&1 

ÅtkZ cS.Mksa dk cuuk] ÅtkZ Lrj dk Mk;xzke] v/kZpkyd ds izdkj ¼p o n½ 

pkydrk vkSj xfr'khyrk] laf/k dk cuuk] p-nlaf/k] Mk;ksM esa jksf/kdk foHko dk 

cuuk] vxz o i'p vfHkufr Mk;ksM esa /kkjk izokg ¼iqu% la;kstu½ vuqxeu osx 

o vuqxeu osx dh lar`Irrk] jksf/kdk foHko ds xf.krh; lehdj.k dh O;qirfRr] 

jksf/kdk pkSMkbZ] ,dy p-nlaf/kA Mk;ksM ¼HkkSfrdh; foospuk½] /kkjk&foHko 

vfHkyk{kf.kd ¼,d&nks vuqiz;ksx½] f}&VehZuy ;qfDr] fn"Vdj.k] tsuj Mk;ksM] 

QksVks Mk;ksM] izdk'k mRltZu Mk;ksM] lksyj lsy] f=&VehZuy ;qfDr] laf/k 

{ks= izHkko VªkaftLVj ¼JFET½] f}&laf/k ;qfDr;kW] p-n-po n-p-nVªkaftLVj] 

/kkjk&izokg dh HkkSfrdh; izfØ;k] VªkaftLVj ds vfHkyk{kf.kd oØA 
 

Unit-IV: Semiconductor devices-2  

Amplifiers (only bipolar junction transistor).CB, CE and CC configur'ations.Single stage CE amplifier (biasing 

and stabilization circuits), Q-point, equivalent circuit, input impedance, output impedance, voltage and 

current gain.Class A, B, C amplifiers (definitions).RC coupled amplifiers (frequency response). 

Class B push-pull amplifier.Feedback amplifiers.Voltage feedback and current feedback.Effect of negative 

voltage series feedback on input impedance.Output impedance and gain.Stability, distortion and 

noise.Principle of an Oscillator, Barkhausen criterion, Colpitts, RC phase shift oscillators.Basic concepts of 

amplitude, frequency and phase modulations and demodulation. 

bdkbZ&4 v/kZpkyd ;qfDr;ka&2 

izo/kZd ¼f}&/kqzo laf/k VªkaftLVj½ CB,CE o CC fo/kk] ,dy LVst ¼pj.k½ CE 

izoZ/kd ¼vfHkuu o LFkk;hdj.k ifjiFk½] Q fcUnq lerqY; ifjiFk] fuos'kh o fuxZr 

izfrck/kk] foHko ,oa /kkjk ykHkA oxZ A,B,C izo/kZd ¼ifjHkk"kk½] RC ;qfXer 

izo/kZd ¼vko`fRr vuqfØ;k oØ½ oxZ&B iq'k&iqy izoZ/kd] iquZfuos'ku 

izo/kZd] foHko ,oa /kkjk] iquZfuos'ku] fuos'k izfrck/kk ij _.kkRed foHkko] 

Js.kh QhMcsd] fuxZeu izfrck/kk ,oa ykHkA LFkkf;Ro] fod`fr o 'kksj] nksfy= 

dk fl)kar rFkk ckdZ&gkmlu dk izfrcU/k] dkWyfiV nksfy=] RC dyk foLFkkih 

nkSfy=] vk;ke] vko`fr ,oa dyk ekMqys'ku ,oa lalwpd dh ewy vo/kkj.kkA 
 

Unit-V: Nano materials   

 Nanostructures: Introduction to nanotechnology, structure and size dependent properties. 

3D, 2D, 1D, OD nanostructure materials and their density of states, Surface and Interface 

effects.Modelling of quantum size effect.Synthesis of nanoparticles - Bottom Up and Top Down 

approach, Wet Chemical Method.Nanolithography.Metal and Semiconducting 

nanomaterials.Essential differences in structural and properties of bulk and nano materials 

(qualitative description).Naturally occurring nano crystals.Applications of nanomaterials. 



bZdkbZ&5% uSuks inkFkZ 

uSuks lajpuk,a% uSuks VsDukWykth dh izLrkouk] lajpuk] vkdkj fuHkZj 

xq.kA 3D] 2D] 1D] 0D uSuks lajapuk iznkFkZ ,oa mudh voLFkkvksa dk 

?kuRo] lrg ,oa varjkQyd izHkko] DokaVe vkdkj izHkko dk izfr:i.k] uSuks 

d.kksa dk la'ys"k.k&uhps ls Åij ¼ckWVe vi½ vkSj Åij ls uhps ¼VkWi 

Mkmu½ fof/k;kW] osV jlk;fud fof/k] uSuks fyFkksxzkQh ¼uSuks eqnz.k½] 

/kkrq ,oa v}Z pkydksa ds uSuks inkFkZ ¼xq.kkRed fooj.k½ foLr`r (Bulk)vkSj 

uSuks inkFkkZs dh lajpuk ,oa xq.kksa esa vUrj ¼xq.kkRed fooj.k½] izkd`frd 

:i esa ik;s tkus okys uSuks fØLVyA uSuks inkFkkZs ds vuqiz;ksxA 

 

References:  

1. Introduction to Solid State Physics, C. Kittel, V11Ith Edition, John Wiley and Sons, New 

York, 2005.  

2.  Intermediate Quantum theory of Crystalline Solids, A. 0. E. Animalu, Prentice—Hall of 

India private Limited, New Delhi 1977  

3.  Solid State Electronic devices, B. G. Streetman, II Edition Prentice Hall, India. 

4.  Microelectronics, J. Millman and A. Grabel McGraw Hill New York  

5.  The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr., Wiley 

Inter Science, 2008  

6.  Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies, Cambridge 

University Press, U.K., 1998  

7.  Electronic fundamentals and applications, J. D. Ryder, Prentice Hall, India. 

 

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 
 

Syllabus for Physics 
(As Recommended by the Board of Studies) 

Session : 2020-21 

 

Class: B.Sc. Third Year 

 

Subject   : Physics 

For Regular Students 

Practical   Sessional  Viva  Total 

25   10  15  50  

 



List.Of  Practicals 

1. Specific resistance and energy gap of a semiconductor.  

2.  Study of half wave and full wave rectification.  

3  Characteristics of Zener diode.  

4.  Characteristic of a tunhel diode.  

5.  Characteristics of JFET. 

 6.  Characteristic of a transistor.  

7.  Study of regulated power supply.  

8.  Study of RC coupled amplifiers  

9.  Determination of Planck's constant.  

10.  Determination of e/m using Thomson's method.  

11. Determination of e by Millikan's method.  

12.  Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of 

electron to proton).  

13,  Absorption spectrum of iodine vapour. 

14.  Study of Zeeman effect for determination of Lande g-factor.  

15.  Study of Raman spectrum using laser as an excitation source  

16.  To draw B-H curve of ferro-magnetic material with the help of CRO  

17.  Hysteresis curve a transformer core.  

18.  Hall probe method for measurement of resistivity. 
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Semester Theory 

Paper/Practical 

Title of Paper Marks Total Marks 

I Paper I Mathematical Physics 100  

 

 

600 

Paper II Classical Mechanics 100 

Paper III Quantum Mechanics-I 100 

Paper IV Electronic Devices 100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100 

II Paper I Quantum Mechanics-II 100  

 

 

 

600 

Paper II Statistical Mechanics 100 

Paper III Electrodynamics & 

Plasma Physics 

100 

Paper IV Atomic and Molecular 

Physics 

100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B(General) 100 

III Paper I Condensed matter 

Physics-I 

100  

 

 

 

600 

Paper II Nuclear and Particle 

Physics 

100 

Paper III Digital Electronics 100 

Paper IV Atomic and Molecular 

Physics 

100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100  

 

 

 

600 

IV Paper I Condensed Matte 

Physics-II 

100 

Paper II LASER Physics 100 

Paper III Computer 

Programming and 

Informatics 

100 

Paper IV Digital Electronics 100 

PRACTICAL-I Lab-A (Electronics) 100 

PRACTICAL-II Lab-B (General) 100 

  Grand Total 2400 
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Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first and 

second kind, Hermite, Legendre, Associate Legendre and 

Laguerre Polynomials, Curvilinear coordinate system with 

specific cases of Cartesian, Cylindrical and  Spherical 

coordinate systems. 

 

 

 

1. L.A. Pipes Mathematics of 
Engineers and Physicists. 

 

2. Arfken Mathematical 
Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 
Machematical Physics. 

 

4. H.K.Dass Mathematical 
Physics 

 

Unit - II (English) Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a damped 

harmonic oscillator. 

 



Unit - III (English) Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional problems, 

eigen function expansion of Green's function, Fourier 

transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

 

5. Ghatak, Goyal & Guha 
Mathematical Physics 

 

6. M.R. Spiegal (Schaum 
Series )  Complex variable 
& Laplace Transform. 

 

Unit - IV (English) Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of virtual 

work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the conservation 

theorems, Reduction to the equivalent one body problem; the 

equation of motion and first integrals, the differential equation for 

the orbit. 

 

1. H. Goldsetin (Addison 
Wesley) Classical 
Mechanics 

 

2. N.C. Rana  & P.S. Jog 
Classical Mechanics 

 

3. Landu  & Lifshitz 
(Pergamann Press) 
Classical Mechanics 

 

4. A Sommarfield 
(Academic Press) 
 

Unit - II (English) The equitation of canonical transformation and generating functions: 

The Hamilton-Jacobi Action and Angle variables. Poisson.s  brackets; 

simple algebraic properties of Poisson.s. brackets. The equation of 

motion in Poisson.s Brackets notation. Poisson theorem; principle of 

least action. The Kepler problem, Inverse central force field, 

Rutherford scattering. 

 



Unit - III (English) Theory of small oscillations, Equations of motion, Eigen frequencies 

and general motion, normal modes and coordinates, Applications to 

coupled pendulum and linear bistable molecule. Rotating coordinate 

systems. Acceleration in rotating frames. Coriolis force and its 

terrestrial astronomical applications, Elementary treatment of 

Eulerian coordinates and transformation matrices. Angular 

momentum inertia tensor. Eular equations of motion for a rigid body. 

Torque free motion for a rigid body. 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - IV (English) Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-dimensional 

formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic mechanics. 

Covariant Lagrangian, covariant Hamiltonioan, Examples. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Session 2020-21 

Theory 

 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of continuity, 

Normality, orthogonality and closure properties of eigen 

functions, expectation values and Ehrenfest theorems, solution 

of Schrodinger equation for one dimensional (a) potential well 

(b) potential step and (c) Potential barrier. 

 

 

1. L I Schiff, Quantum 
Mechanics  

 

2. S Gasiorovvicz. Quantum 
Physics 

 

 

3. B.Craseman and J D Powell 
Quantum Mechanics 

 

4. A.P. Messiah Quantum 
Mechanics 

 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation operators, 

matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 



  

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - III  (Engilish) Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential and 

their respective application to atomic spectra molecular spectra 

and low energy nuclear states (deuteron). 

 

Unit - IV (English) Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation theory. 

Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the four. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Paper IV 

(Electronic 

device) 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure derivations 

of the equations for I-V characteristics under different conditions, 

microwave devices, tunnel diode, transfer electron devices (Gunn 

diode) avalanche transits time devices, Impatt diodes and 

parametric devices. 

 

 

1. SM Sze Willey (1985) 
Semiconductors devices - 
physics technology. 

 

2. MS Tyagi Introduction to 
semiconductors devices 

 

3. M.Sayer and A Manisingh 
Measurement  
instrumentation  and 
experimental design in 
physics and engineering. 

 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population inversion 

in active region, light confinement factor, optical gain and 

threshold current for lasing. 



  

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random Access 

Memory (RAM). Types of ROM: PROM, EPRON, EEPROM AND 

EAPROM,  Static and dynamic RAMs (SRAM & DRAM), 

characteristics of SRAM and DRAM. 

 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) Storage 

Devices. 

Unit - IV (English) Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications in 

sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical LAB – A (Electronics) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

 

1. To study characteristics of Zener Diode. 

2. To study characteristics of Silicon Controlled Rectifier (SCR). 

3. To study characteristics of Light Emitting Diode (LED). 

4. To study characteristics of Tunnel Diode.  

5. To study characteristics of Junction Field Effect Transistor (JFET)n 

6. To study characteristics of Metal Oxide Semiconductor Field Effect 

Transistor (MOSFET). 

7. To study characteristics of PN Diode. 

8. To study characteristics of Thermistor. 

9. To study characteristics of Triac. 

10. To study characteristics of  Uni junction Transistor (UJT) 

11.  To study characteristics Diac. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 

 
 



 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - I 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction/Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To find Characteristics of Photo cell. 

2. To find energy band gap of semiconductor. 

3. To find electronic charge by rectifier. 

4. To study characteristics of solar cell. 

5. To find e/m by Thomson method. 

6. To find resolving power of grating. 

7. To verify Cauchy’s formula. 

8. To study hysteresis loss of transformer using CRO. 

9. To study wave form and frequency by CRO. 

10. To study characteristics of VR Tube. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from 

the list. 
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Theory 

 

Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS -II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - I   (English) Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method and 

its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 

1. LI  Schiff Quantum 
Mechanics 

 

2. S Gasirowicaz Quantum 
Physics 

 

3. B.Craseman and J J 
Powell Quantum 
Mechanics (Addison 
Wessley) 

 

4. A. Messiah Quantum 

Unit - II (English) Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and transition 

probability. 



Unit - III (English) Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly rigid 

sphere, complex potential and absorption, scattering by spherically 

symmetric potential, identical practices with spin, Pauli's spin 

matrices. 

 

Mechanics 
 

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

6. Mathews and 
Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - IV (English) Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in presence 

of electromagnetic field, hydrogen atom, short  comings of Klein-

Gordon equation, Dirac’s relativistic equation for free electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

 



ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

1. F Reif Statistical and 
thermal Physics 

 

2. K Huang Statistical 
Mechanics 

 

3. R K Pathria Statistical 
Mechanics 

 

4. R Kubo Statistical 
Mechanics 

 

5. Tandan Statistical 
Physics. 

 

Unit - II (English) Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-Einstein 

statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in metals, 

Boltzman transport equation. 

 

Unit - III (English) Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution in 

one-dimension. 

 

Unit - IV (English) Thermodynamics fluctuation spatial correlation Brownian motion, 

Langevin theory, fluctuation dissipation theorem, the Fokker-Planck 

equation, Onsager reciprocity relations. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  III 

Title of the Paper  ELECTRODYNAMICS AND PLASMA PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, Biot-

Sawart law, Ampere law, Maxwell's equations, scalar and vector 

potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, 

solution of Maxwell equations in conducting media radiations by 

moving charges, retarded potentials, Lienard Wiechrt potentials, 

fields of charged particles in uniform motion, fields of arbitrarily 

moving charge particle. 

 

 

1. Bitteneerort Plasma 
Physics 

 

2. Chen Plasma 
Physics 

 

3. Gupta, Kumar, 
Singh Electro 
dynamics 

 
Unit - II (English) Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 



Invariance of electric charge, relativistic transformation properties of 

E and H fields, Electromagnetic fields tensor in 4-demension Maxwell 

equation, Four Vector current and potential and their invariance 

under Lortentz transformation, covariance of electro-dynamics. 

Langragian and Hamiltonian for a relativistic charged particle in 

External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

4. Sen Plasma state 
and matter  

 

5. Jackson Classical 
electrodynamics 

 

6. Pamolsky & Philips 
Classical electricity 
and Magnetism. 

 
Unit - III (English) Elementary concept of occurrence of plasma. Gaseous and solid state 

plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 

 

Unit - IV (English) Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma the 

theory of single and double probes. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Class M.Sc. Semester:   II 

Subject     Physics Paper No :  IV 

Title of the Paper  ATOMIC AND MOLECULAR PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of alkali 

elements, Spin orbit interaction and line structure of alkali 

Spectra Methods of molecular quantum mechanics, Thomas 

Fermi statistical model, Hartree and Hartree fock method, 

Two electron system. Interaction energy in L-S and J-J 

coupling, hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White Introduction 
to atomic spectra 

 

2. C.B. Banwell 
Fundamental of 
molecular spectroscopy 

 

3. Walker and Strengthen 
Spectroscopy Vol. I , II 
and III 

 

4. G.N. Barrow 
Introduction of 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. Rotational 

spectra of diatomic molecules as a rigid rotator, Energy level 



and Spectra of non-rigid rotator, intensity of rotational lines. 

 

molecular spectroscopy 
 

5. Herzberg Spectra of 
diatomic molecules 

 

6. Jeanne L and McHale 
Molecular 
spectroscopy 

 

7. J.M. Brown Molecular 
spectroscopy 

 

8. P.F. Benmath Spectra 
of atoms and 
molecules 
J.M. Halian Modern 

Spectroscopy 

Unit - III (English) Vibrational energy of diatomic molecule, diatomic molecule 

as a simple harmonic oscillator, Energy levels and spectrum, 

Morse potential energy curve, Molecules as vibrating 

rotator, Vibration spectrum of diatomic molecule PQR 

branches, IR spectrometer (qualitative) 

 

Unit  - IV (English) Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, pure 

rotational and vibrational spectra, Techniques and 

instrumentation, Photo electron spectroscopy, elementary 

idea about photo acoustic spectroscopy and Moss Bauer 

spectroscopy (principle). 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 

 

 

 

 

 

 

 

 

 

 

 



 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. To Study frequency response of RC Coupled Amplifier. 

2. To study Characteristics of Photo Transistor  

3. To find ‘h’ Parameters of Transistor. 

4. To compare Characteristics of Ge and Si Transistor. 

5. To study Transistor as a switch. 

6. To Study regulated and unregulated power supply. 

7. To verify De morgan’s  law. 

8. To study Basic logic Gates 

9. To sutudy ‘NAND’  Gate. 

10. To study Passive Filters. 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 

 

 



 

 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - II 

Subject  Physics 

Title of Practical  LAB – B (General) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 
 

1. To study ‘Hall Effect’ 

2. To determine resistivity of given material by ‘Four Probe Method’. 

3. To determine band gap in semiconductor by ‘Four Probe Method’. 

4. To find Stefan’s Constant. 

5. To find thickness of mica sheet by biprism. 

6. To find capacitance by ‘Shearing Bridge’ 

7. To study Lissanjou’s figure. 

8. To study ‘Push Pull Amplifier’ 

9. To study ‘Wein Bridge Oscillator’ 

10. To study diffraction at single slit. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments 

from the list. 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  

Bravis lattice in two and three dimension. Simple crystal 

structures, Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 
Crystallography for solid 
State physics. 

 

2. Azaroff: Elementary to 
Solids. 

 

3. Omar: Introduction 
Solids State Physics. 

 

4. Kittle: Solids State 
Physics 

Unit-2 Crystal diffraction by X-Ray:  

Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction. Condition in term of reciprocal 

lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  

Stress and strain components, elastic compliance and stiffness 

constants, elastic energy density, reduction of number of elastic 



constants, elastic stiffness constants for isotropic body, elastic 

constant for cubic isotropic bodies, elastic waves, waves in (100) 

direction, experimental determination of elastic constants. 

 

5. Huong: Theoretical solids 
state physics 

 

6. Weertman and 
Weertman: Elementary 
dislocation theory 

 

7. Buerger: Crystal 
structure physics. 

 

8. Made Lung: Introduction 

to solids state physics. 

Unit-4 Lattice vibration and phonons:  

Lattice dynamics of a diatomic linear lattice. Lattice vibrational 

spectrum. The concept of phonons momentum of phonons. 

Inelastic scattering of photons by phonons. Inelastic scattering 

of neutrons by phonons. Inelastic scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  

Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 
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Theory 

Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 



Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  

Nuclear forces, exchange and tensor forces, meson theory of 

nuclear forces, Low-energy n-p scattering and spin dependence 

of n-p forces. Direct and compound nuclear reaction 

mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor and 

V.S. Ramamurthy 

 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics Principles  

&  Application 

Unit-2 Acclerators of charged particles:  

Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction accelerator 

(Betatron) Electron synchrotron and linear accelerator (Linac) 

 

Unit-3 Nuclear models:  

Liquid drop model, Bohr-wheeler's theory of nuclear fission, 

shell model, spin orbit interaction, magic number, spin and 

angular momenta of nuclear ground state, nuclear quadrupole 

moment. 

Unit-4 Nuclear decay and elementary particles:  

ß Decay, general features of ß  ray spectrum, Fermi theory of ß 

decay, selection rules, parity in ß  decay, multipole radiation, 

internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  

Classification of elementary particles, fundamental interaction, 

parameters of elementary particles. Symmetry and conservation 

laws, symmetry schemes of elementary particles SU(3). 



:  Lilley 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 
applications" by A.P. 
Malvino  and Donald P. 
Leach, Tata Megraw-Hill 
Company, New Delhi, 1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem , Gates: OR, 

AND, NOT, NOR, OR, NAND, XOR, XNOR, Boolean Algebra, 

Karnaugh Map, adder and subtractor circuit design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker and 

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race 

around condition, Registers, shift registers (left and right shift) 

 



Unit-4 Counters-asynchronous (ripple) counter, synchronous (parallel) 

counter, MOD-5 counter and MOD-10 counter, BCD counter, Up-

Down counter, Shift Register counter (Ring counter) 

 

3.  Digital electronics : S.N. Ali 

 

4.  Digital electronics: Morries   

      Mano 

 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications V 

edition. 

Unit-5 Digital to analog conversion Binary weighted register method, R-

2R ladder network method, complete DAC structure. Analog to 

digital converters (Stair case or counter method, single slope, 

equal slope, successive approximation ADC) 
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Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  

Concept of Nuclear Magnetic resonance spectroscopy, Interaction 

between nuclear spin and magnetic field, population of energy 

level, relaxation processes, spin-spin interation and spin-spin 

coupling between two and more nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular Spectroscopy : 

C.B. Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer Spectroscopy 

: M.R. Bhide 

 

4. NMR and Chemistry : 

Unit-2 Electronic spectra of Diatomic Molecules and fourier transform 

infrared spectroscopy 

Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 

bands and functional groups 

 



Unit-3 Raman Spectra:  

Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the structure 

determination. 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-4 Mossbauer Spectroscopy:  

Mossbauer effect, principles of Mossbauer spectroscopy, recoil 

less emission of gamma emission, line width and resonance 

absorption, application of Mossbauer spectroscopy (Isomer shift, 

Quadrapole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  

Elementary Idea about ESR, Principle of ESR, ESR spectrometer, 

spliting of electron energy levels by a magnetic field, G-Values, 

simple experimental set-up of ESR. ESR spectra of free radicals in 

solution, Anisotropic system. 

  

 

 

 

 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – A (Electronics) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 

1. Seven Segment Display. 

2. BCD to Hexadecimal Converter. 

3. UP Down Counter. 



4. RS,JK,T,D,  flip flop 

5. Master Slave fillip flop. 

6. Hexadecimal to binary encoder. 

7. Encoder Decoder(decimal to binary) 

8. Half adder and full adder (IC7483) 

9. A to D converter. 

10. Study of binary to decimal decoder. 

11. Design and study 4 bit binary ripple counter. 

12. Study of decimal to octal converter. 

13. 4 bit binary full adder. 

14. Decimal to octal and decimal to binary converter using Digital Lab Trainer Kit. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - III 

Subject  Physics 

Title of Practical  LAB – B (General) 

 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 



1. To study divergence of LASER beam. 

2. To find refractive index of a liquid using LASER source. 

3. To find wavelength of LASER. 

4. To study frequency response of negative feedback amplifier. 

5. To study effect of feedback network on gain of feedback amplifier. 

6. To find Rydberg Constant by Hydrogen Discharge Tube. 

7. To Study differential comparator. 

8. To study ‘Push Pull Amplifier’. 

9. To analyse elliptically polarized light by Babinet’s compensator. 

10. Use of Michelson Interferometer. 

11. To study emitter follower. 

12. To study Colpitt’s Oscillator. 

 

 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 
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Bhopal 

Session –2020-21 

 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                     % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissner effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic, Heisenberg model and molecular field theory, Domain and 

Bloch wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 

single crystal, burgers vector stress fields around dislocation. 



Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 

films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 

 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, 

Bhopal 

Session –2020-21 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population invertion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser welding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 



Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  

 

 

 

 

  



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session –2020-21 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad 100                  % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

 According to range: LAN,MAN,WAN, Client server 



 According to topologies: BUS, RING, STAR, Mesh Network. 
Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

 <HTML>, <TITLE>,  <HEAD>, <BODY> 

 <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

 <IMG>  <a> and their attributes 

 Ordered and unordered list tages 

 Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C    : Yashwat Kanetkar 

2. Programming with C  : Balaguruswami 

3. Internet and Web Page  : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % IV-E 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Optional 

Max. Marks vf/kdre vad 100          % CCE : 30, Main Exam : 70 Total - 100          

Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output ,dual 

input, single input unbalanced output (ac analysis) only, block diagram of a typical op 

amp analysis, schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, 

Application as astable and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset 

current, input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band 

width product, output resistance, supply currents power consumption, inverting and 

non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and 

averaging amplifier, integrator and differentiator. Oscillator Principles: oscillator types, 

frequency, stability response, the phase shift oscillator, Wein-bridge oscillator, L-C 

tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware 

specification: Pin-outs and pin functions, clock generator (8284A) Bus buffering and 

latching, Bus timing, Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, 

program memory addressing modes, stack memory-addressing modes. Instruction set: 

data movement Instructions, Arithmetic and login instructions, program control 

instructions. Programming example: Simple Assembly language programs table 

handling direct table addressing, searching a table sorting a table using pseudo ops. 

 



Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Malvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 

 

 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- A (Programing in C and HTML) 

Medium of Instruction /Teaching English  

Maximum Marks  100 

 

List of Experiments 



1. C Programme for simple arithemetic operation. 

2. C programme for calculation  

3. C programme for finding factorial of a given number using a using defind function. 

4. C programme for addition of 2 or 3 matrices. 

5. C programme for selecting a prime number from 1 to 100. 

6. Least square fitting. 

7. To find the root of a quadratic equation. 

8. To find product of  two matrices. 

9. To evaluate sum of finite series and the area under a curve. 

10. To print all natural even/odd numbers between given limits. 

11. HTML programme for making a web page using various headers and <B>, <T> and <U> 

tag. 

12. HTML programme using ordered and un ordered list. 

13. HTML programme for inserting image and table. 

14. HTML Programme for preparing 3 linked web pages. 

15. HTML Programme for making a web page using a Marquee, Animation and sound file. 

 

 Some other experiments may be added in the above list as and when 

required student will have to perform minimum ten experiments from the 

list. 

 

 

 

 

 

 

 

 

 

 

As Recommended by the Board of Studies 

Session – 2020-21 

Practical 

Class  M. Sc Semester  - IV 

Subject  Physics 

Title of Practical  Lab- B (QP. Amp., IC – 555 and Microprocessor) 

Medium of Instruction /Teaching English  

Maximum Marks  100 
 

List of Experiments 



1. To study QP. Amp. as and adder and sub tractor. 

2. To studyQP. Amp. as inverting and non-inverting amplifier. 

3. To study QP. Amp. as differentiator. 

4. To study QP. Amp. as integrator. 

5. To study QP. Amp.as Schmith Trigger. 

6. To study QP. Amp. as squire wave generator. 

7. To study QP. Amp.as low pass filter. 

8. To study QP. Amp. as high pass filter. 

9. To study QP. Amp. as band pass filter. 

10. To study QP. Amp.as voltage follower 

11. To study IC-555 as table multivibrator. 

12. To studyIC-555 as bisable multivibrator. 

13. To studyIC-555 as monostable multivibrator. 

14.  To studyIC-555timer as frequency divider. 

15. To studyIC-555 as Schmitt Trigger. 

16. To write programme to find the largest number. 

17. To arrange numbers in ascending and descending order using 8086 microprocessor. 

18. To write a programme in assembly language of INTEL 8086 processor for simple arithmetic 

operations. 

 Some other experiments may be added in the above list as and when required 

student will have to perform minimum ten experiments from the list. 

 



Sarojini Naidu Govt. Girls P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

 Theory 

Session 2019-20 

Class Bsc. I Year Paper I 

Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Math Physics, Mechanics and Properties of Matter 
¼fgUnh½  xf.krh; HkkSfrdh ;kaf=dh rFkk nzO; ds xq.k 

Medium of instruction 

(Teaching) 

Both ¼nksuks½ Question Paper 

Language - Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : I  

Title of the Paper  : Mathematical Physics, Mechanics and Properties of Matter  

Unit-I   : Mathematical Physics    [15 Lectures] 

Addition, subtraction and product of two vectors: Polar and axial vectors and their examples 

from physics: Triple and quadruple product (without geometrical application): Scalar and vector 

fields: Differentiation of a vector: Repeated integral of a function of more than one variable: 

Unit tangent and unit normal vector Gradient. Divergence and Curl: Laplacian operator; Idea of 

line surface and volume integrals; Gauss; Stokes and Green's Theorems. 

bdkbZ&1% xf.krh; HkkSfrdh       [15 Lectures] 

nks lfn'kks dk ;ksx varj o xq.kuQy] /kqzoh; ,oa v{kh; lfn'k ,oa muds HkkSfrdh mnkgj.k 

rhu o pkj lfn'kksa dk xq.ku ¼T;kferh; vuqiz;ksx ds fcuk½] vfn'k o lfn'k {ks= lfn'k 

dk vodyu ,d ls vf/kd pjksa ds Qyu dk cjEckj lekdyu] bdkbZ Li'kZ lfn'k] o 

bdkbZ ukeZy lfn'k] lfn'k dk xzsfM;UV] Mk;otsZl ,oa dyZ] ykIyklh;u vkijsVj] js[kh;] 

i`"Bh;] vk;ru lekdyu xkWl] LVksd o xzhu izes;A  

Unit-II  Mechanics       [15 Lectures] 

Position, velocity, and acceleration vectors, Vectors. Components of velocity and acceleration in 

different coordinate systems Newton's Laws of motion and its explanation with problems 

various types of forces in nature (explanation). Pseudo Forces (e.g. Centrifugal Force), coriolis 

force and its applications. Motions under a central force. Derivation of Kepler's laws. 

Gravitational law and field, Potential due to a spherical body. Gauss & Poisson'sequation of 



Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and 

inelastic collisions.  

bdkbZ&2% ;kaf=dh        [15 Lectures] 

fLFkfr] osx ,ao Roj.k lfn'k] xfr o Roj.k ds fofHkUu funsZ'kkad i)fr;ksa esa ?kVdA U;wVu 

ds xfr ds fu;e o bldh O;k[;k] izd`fr esa fofHkUu cy o O;k[;k Nn~e cy ¼mnkgj.k] 

vfHkdsUnzh; cy½ dksfj;kfyl cy o blds mnkgj.k] dsUnzh; cy ds vUrxZr xfr dsIyj ds 

fu;eksa dh fu"ifr] xq:Rokd"kZ.k dk fu;e o {ks=] xksykdkj fi.M dk xq:Roh; foHko] xkWl 

o ik;lu dh xq:Roh; Lo mtkZ dh lehdj.k d.kksa dk fudk; nzO;eku dsUnz o lekuhr 

nzO;eku] izR;kLFk o vizR;kLFk VDdjA  

Unit-III  General Properties of Matter     [15 Lectures] 

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the 

centre: Torsional oscillations. Torsional rigidity of a wire, to determine n by torsional 

oscillations. Surface Tension. Angle to Contact, Capillary Rise Method; Energy required to raise 

a liquid in capillary tube; Factors affecting surface tension; Jeager's method for Determination 

of surface tension: Applications of Surface Tension. Concept of Viscous Forces and Viscosity. 

Steady and Turbulent Flow. Reynolds's number: Equation of continuity: Bernoulli's Principle: 

Application of Bernoulli's equation-(i) Speed of Efflux (ii) Venturimeter (iii) Aspirator Pump (iv) 

Change of Plane of motion of a spinning ball.  

bdkbZ&3% nzO; ds lkekU; xq.k      [15 Lectures] 

izR;kLFkrk xq.kkad ,oa muds laca/k] e/; esa Hkkfjriryh vk;rkdkj NM ¼dsUVhyhoj½ ds Y 

dk fu/kkZj.k] ,sBu] nksyu] fdlh rkj dh ,saBu n`<+rk o bldk ,saBu nksyu fof/k ls 

fu/kkZj.kA i`"B ruko] Li'kZ dks.k] dsf'kdk] mUu;u fof/k] dsf'kdk esa nzo p<+kus esa vko';d 

mtkZ] i`"B] ruko dks izHkkfor djus okys dkjd tsxj] dh fof/k ls i`"B ruko dk fu/kkZj.k] 

i`"B ruko ds vuqiz;ksxA ';kucy dh ladYiuk o ';kurk xq.kakd] /kkjksjs[kh; o fo{kqC/k 

izkog] jsukWYM la[;k] lkrR; lehdj.k cjukWyh dk fl)kar cjukWyh izes; ds vuqiz;ksx % 1 

,¶yDl dh pky 2- osUpqjhehVj 3- ,fLijsVj iEi 4- fLifuax ckWy ds ry dk ifjorZuA 

Unit-IV  Oscillations        [15 Lectures] 

Concept of Simple, Periodic & Harmonic Oscillation with illustrations; Differential equation of 

harmonic oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of two 

masses connected by a spring; Translational and Rotational motion, Moment of Inertia and 

their Product, Principal moments and axes, Motion of Rigid Body, Euler's equation. 

bdkbZ&4 % nksyu        [15 Lectures] 

ljy] vkorhZ o gkeksZfud xfr dh lfp= ladYiuk] vkorhZ nksfy= dk lehdj.k] vkorhZ] 

nksfy= dh xfrt o fLFkfrt mtkZ] fLizax ls tqMs nks fiaM+ks dk nksyu] LFkkukarj.kh; o 



?kw.khZ; xfr] tM+Ro vk?kw.kZ o mudk xq.ku] eq[; vk?kw.kZ ,oa v{k] n`< fi.M dh xfr] ;wyj 

lehdj.kA 

Unit-V           [15 Lectures] 

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special 

Theory of Relativity: Lorentz Transformation Simultaneity and order of events; Lorentz 

contraction; time dilation; Relativistic, transformation of velocity. Frequency and wave number 

Relativistic addition of velocities; Variation of mass with velocity. Doppler effect. 

Earlier Developments in physics up to 18th Century Contributions of Aryabhatt. Archimedes, 

Nicolas Copernicus, Galileo galilei, Huygens. Rebert Hooke. Torricelli, Vernier, Pascal, Kepler, 

Newton, Boyle, Young, Thompson, Coulomb. Amperes. Gauss. Biot-Savarts. Cavendish. 

Galvani. Franklin and Bernoulli.  

bdkbZ&5 %          [15 Lectures] 

lkis{kdh; ;kaf=dh% ekbdYlu o eksjys dk iz;ksx ,oa blds fu"d"kZ] fof'k"V lkisf{kdrk ds 

fl)kar dh vo/kkj.kk,a] ykWjst] :ikarj.k ledkfyd ?kVuk ,oa ?kVukvksa ds Øe] ykWjsat 

ladqpu le; foLrkj.k osx] vko`fRr rFkk oso uEcj dk lkis{kdh; :ikUrj.k] osxksa dk 

lkis{kdh; ;ksx] osx ds lkFk nzO;eku ifjorZuA डाप्लर प्रभाव, चार आयामी सवंेग सदिश 
भौतिकीके समीकरणों का साह सनयोजन HkkSfrdh dk izkjafHkd fodkl 18oha lnh rd% vk;ZHkV~V] 

vkdZfefMt fudksyl dksijfudl] xsfyyhvks xSfyyh] gkW;Xu] jkcVZgqd] VkWjlsyh] ofuZ;j] 

ikWLdy] dsIyj] U;wVu] ckW;y ;ax] FkkWelu] dqykWEc] ,Eih;j] xkWl] ckW;ks&lsoVZ] dsoufM'k] 

xsyokuh] Qszadyhu vkSj cjukWyhA 

Reference Books: 

1. University Physics Sears and Zeeman sky. XIth edition. Pearson Education. 

2. Concepts of Physics: H.C. Verma. Bharti Bhavan Publishers  

3. Problems in Physics P.K. Srivastava. Wiley Eastern Ltd.  

4. Berkley Physics Course. Vol I. Mechanics: E.M Purcell. McGraw hill  

5. Properties. of Matter. D.S. Mathur Shamlal Chritable Trust, New Delhi 

6. Mechnics: D.S. Mathur, S. Chand and Company new Delhi - 5 

7. The Feymman Lectures in Physics Vol. I: R.P. Feymman. R.B. Lighton and M. Sands  
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 Theory 

Session 2019-20 

Class Bsc. I Year  Paper 2 

Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Thermodynamics and Statistical Physics 
¼fgUnh½  m"ekxfrdh rFkk lkaf[;dh HkkSfrdh 

Medium of instruction 

(Teaching) 

Both ¼nksuks½ Question Paper 

Language – Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : II 

Title of the Paper  : Thermodynamics and Statistical Physics  

Unit-I  Thermodynamics-I      [15 Lectures] 

Reversible and irreversible process, Heat engines Definition of efficiency Carnot's ideal heat 

engine, Carnot's cycle, Effective way to increase efficiency, Carnot's engines and refrigerator, 

Coefficient of performance, Second law of thermodynamics, Various statements of second law 

of thermodynamics, Carnot's theorem, Chaperon's latent . heat equation, Carnot's cycle and its 

applications, Steam engine Otto engine. Petrol engine, Diesel engine.  

bdkbZ&1% m"ekxfrdh&I       [15 Lectures] 

mRØe.kh; ,oa vuqRØe.kh; izØe] dkuksZ dk vkn'kZ pØ] bldh n{krk c<+kus ds izHkkoh 

rjhdsa dkuksa dk m"eh; batu o iz'khrd] n{krk xq.kkad] m"ekxfrdh dk f}rh; fu;e o 

blds fofHkUu dFku] dkuksa dk izes;] Dysifj;kWu dh xqIr m"ek lehdj.k dkuksZpØ ,oa 

mlds vuqiz;ksxA m"eh; baftu] vkWVks baftu] isaVªksy baftu] Mhty baftuA 

Unit-II  Thermodynamics-II      [15 Lectures] 

Concept of entropy, Change in entropy in adiabatic process, Change in entropy in reversible 

cycle, Principle of increase of entropy, Change in entropy in irreversible process. T-S diagram. 

Physical signification of Entropy, Entropy of a perfect gas. Kelvin's thermodynamic scale of 

temperature. The size of a degree. Zero of absolute scale, Identity of a perfect gas scale and 

absolute scale. Third law of thermodynamics. Zero point energy, Negative temperatures (not 



possible), Heart death of the universe, Relation between thermodynamic variable (Maxwell's 

Relations). Adiabatic demagnetization, Joule Kelvin effect and liquefaction of gases  

bdkbZ&2%  m"ekxfrdh&II       [15 Lectures] 

,UVªkih dh ladYiuk] :)ks"e izØe esa ,UVªhih dk ifjorZu pØ; izØe esa ,UVªkih dk 

ifjorZu] ,UVªkih ds o`f) dk fl)kar] mRdze.kh; o vuqRØe.kh; izØe esa ,UVªkih dk 

ifjorZu&T-S vkjs[k] ,UVªkih dk HkkSfrd egRo] vkn'kZ xSl dh ,UVªkih] dsfYou dk 

m"ekxfrd rki iSekuk] ije iSekus dk 'kwU; rki] vkn'kZ xSl o ije rke iSekus esa 

lkE;rkA m"ekxfrdh dk r`rh; fu;e] 'kwU; fcUnw mtkZ] _.kkRed rkiØe ¼lEHko ugha½ 

czgek.M dh m"eh; lekfIrA m"ekfxdh pjksa esa laca/k ¼esDlosy ds lehdj.k½, रुद्धोशम 

ववच ंबकन, जूल केल्ववन प्रभाव िथा गसैों का द्रववकरण  

Unit-III  Statistical Physics-I      [15 Lectures] 

Description of a system: Significance of statistical approach, Particle-states, System-states. 

Microstate and Macro-states of a system. Equlibrium States, Fluctuation Classical & Statistical 

Probability the equi-probability postulate, Statistical ensemble, Number of states accessible to a 

system. Phase space. Micro Canonical Ensemble, Canonical Ensemble. Helmholtz freee energy, 

Enthalpy, First law of thermodynamics, Gibbs free energy. Grand Canonical Ensemble.     

bdkbZ&3%  lkaf[;dh; HkkSfrdh&1     [15 Lectures] 

fudk; dk o.kZu% lkaf[;dh; vo/kkj.kk dk egRo] d.k ,oa fudk; dh voLFkk,sa] fudk; dh 

lw{e ,oa LFkwy voLFkk,a lkE; voLFkk,sa fopyu] fpjlEer o lakf[;dh izkf;drk] iwoZ 

izkf;drk fl)kUr lkaf[;dh ,UlsEcy] fdlh fudkl ds fy;s vfHkxE; voLFkk,sa] dyk 

vkdk'k] ekbZØks dsuksuhdy ,UlsEcy] dsuksuhdy ,UlsEcy] gsYeksYVt eqDr mtkZ] ,UFkyih] 

m"ekxfrdh dk izFke fu;e] fxCl] eqDr mtkZ] xzasM dsuksuhdy ,UlsEcy- 

Unit-IV  Statistical Physics-II      [15 Lectures] 

Statistical Physics: Phase space, The Probability of a distribution. The most probable 

distribution and its narrowing with increase in number of particles. Maxwll-Boltzmnn statistics 

Molecular speeds. Distribution and mean. r.m.s and most probable velocity. Constraints of 

accessible state. and maccessible states Quantum Statistics: Partition Function, Relation 

between Partition Function and Entropy, Bose-Eistein statistics. Black-Body radiation, The 

Rayleigh-Jeans formula, The Planck radiation formula, Fermi-Dirac Statistics. Comparison of 

results. Concept of Phase transitions.  

bdkbZ&4%  lkaf[;dh; HkkSfrdh&II     [15 Lectures] 

lkaf[;dh; ;kaf=dh% dyk vkdk'k] forj.k dh izkf;drk] vf/kdre] laHkkO; forj.k o 

bldk d.kksa dh la[;k c<+us ij ladqpu] esDlosy] cksYVteSu lkaf[;dh] vk.kfod pky dk 



forj.k] vkSlr pky] oxZ&ek/;&ewy pky vkSj vf/kdre izlEHkko osx] izfrca/k vfHkxE;]  

,oa vuvfHkxE; voLFkkvksa ds izfrca/kA DokaVe lkaf[;dh% ikVhZ'ku Qyu] ,aVªkih o ikVhZ'ku 

Qyu esa laca/k] cksl vkbUlVhu lkaf[;dh] d`".k fi.M fofdj.k] jsys thUl lw=] Iykad 

fofdj.k lw=] QehZ&fMjkd lkaf[;dh ifj.kkeksa dh rqyuk Qsl laØe.k dh laYiukA  

Unit-V  Contributions of Physicists      [15 Lectures] 

S.N. Bose, M.N. Saha, Maxwell, Clausois. Boltzmaan. Joule, Wien, Einstein, Plank Bohr. 

Heiesnberg. Fermi, Dirac, Max Born Bardeen. 

bdkbZ&5%  HkkSfrdfonksa dk ;ksxnku      [15 Lectures] 

,l-,u- cksl] ,e-,u- lkgk] eSDlosy] Dykfl;l] cksYVeSu] twy] ohu] vkbUlVhu] Iykd 

cksgj] gkbZtucxZ QehZ] fMjkd] esLdckuZ okMhZuA 

Text and Reference Books: 

1. Heat and Thermodynamics: Mark W. Zemansky. Richard H.Ditman. Sventh Edition. 

 McGraw-Hill International Editions.  

2. Thermal Physics (Heat and Thermodynamics) A.B. Gupta, H.P. Roy, Books and Allied (P) 

 Ltd. Calcutta.    

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company Ltd. 

 New Delhi.  

4. Berkley Physics Course, Vol 3, Thermodynamics: F, Reif, Mergraw Hill  

5. Thermodynamics and Statistical Physics, D.P. Khandelwal and A.K. Pandey, 

 Himalaya Publication.  

6. Laboratory manual of Physics for undergraduate classes, D.P. Khandelwal Vani 

 Publication house. New Delhi.  

 

 

 

 

 

 

 

 



 

Class: B.Sc. First Year 

Max. Marks: 50 

Subject   : Physics  

For Regular Students     

Practical   Sessional   Viva  Total 

25   10   15  50  

For Ex-Student  

Practical   Sessional  Viva  Total 

35   00   15  50 

List of Practical's 

1. To verify laws of parallel and perpendicular axes for moment of inertia.  

2. To determine acceleration due to gravity using compound pendulum.  

3. To determine damping coefficient using a bar pendulum.  

4. To determine Young's Modulus by bending of beam Method.  

5. To determine Young's Modulus using Cantilever method.  

6. To determine coefficient of rigidity by static method.  

7. To determine Coefficient of rigidity by dynamic method.  

8. To determine Surface Tension by Jaegar's method.  

9. To determine Surface Tension of a liquid by capillary rise method.  

10. To determine Viscosity of fluid using Poisellie's methods.  

11. To study conversion of mechanical energy into heat using Calender & Barne's Method.  

12. To determine heating efficiency of electrical Kettle with various voltages.  

13. To determine heating temperature coefficient of resistance using platinum resistance 

 thermometer. 

14. To determine thermo electromotive force by a thermocouple method.  

15. To determine heat conductivity of bad conductors of different geometry by Lee's 

 method.  



16. To verify Newton's Laws of cooling.  

17. To determine specific heat of Coefficient of thermal conductivity by Searl's Method.  

18. To determine Specific heat of a liquid.  

19. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs 

 temperature using M.S. Excel/C++ 

20. To plot equation of state and Vander-Wall equation with temperature using M.S. 

 Excel/C++ 
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Unit-1 Geometrical Optics [15 Lectures] 
 

Reflection and refraction: Fermat's Principle, Refraction at a spherical surface, 

Aplanatic points and its applications, Lens formula, Combination of thin lenses and 

equivalent focal length. 

Optical instruments: Dispersion and dispersive power, chromatic aberration and 

achromatic combination, different types of aberration (qualitative) and their remedy. 

Need for multiple lenses in eyepieces, Ramsden and Huygens eye-piece. 

 

Unit-II Interference of light [15 Lectures] 

 

The principle of superposition, two slit interference, coherence requirement for the 

sources, optical path retardations, Lateral shift of fringes, Rayleigh refractometer and 

other applications. Localised fringes, thin films, interference by a film with two 

nonparallel reflecting surfaces, Newton’s rings. Haidinger fringes (Fringes of equal 

inclination), Michelson interferometer, its application for precision determination of 

wavelength, wavelength difference and the width of spectral lines. Intensity distribution 

in multiple beam interference, Fabry-Perot interferometer and Etalon. 

 

Unit-III Diffraction [15 Lectures] 

 

Fresnel diffraction: Fresnel’s theory of half period zone, diffraction at straight edge, 

rectilinear propagation. Fraunhoffer diffraction: Diffraction at a slit, phasor diagram and 

integral calculus methods. Diffraction at a circular aperture and a circular disc, Rayleigh 

criterion of resolution of images. Resolving power of telescope and microscope. Outline 

of phase contrast microscopy. 

Class B.Sc. Semester III 

Subject Physics  

Title of Paper Optics 

Medium of Teaching English/Hindi  

Compulsory/Optional Compulsory  

Maximum Marks :100 70 + (C.C.E.) 30 = 100 



Diffraction Grating: Diffraction at N-parallel slits, Intensity distribution, Plane 

diffraction grating, Concave grating and its mountings. Resolving power of a grating and 

comparison with resolving power of prism and of a Fabry Parot etalon. 

 

Unit-IV Polarisation [15 Lectures] 

 

Transverse nature of light waves, Polarization of electromagnetic (em) waves, Plane 

polarised light – production and analysis, Description of Linear, circular and elliptical 

polarisation. Propagation of em waves in anisotropic media, uniaxial and biaxial crystals, 

symmetric nature of dielectric tensor, Double refraction, Hygen’s principle, Ordinary and 

extraordinary refractive indices, Fresnel’s formula, light propagation in uniaxial crystal, 

Nicol prism, Production of circularly and elliptically polarized light, Babinet 

compensator and applications, Optical rotation, Optical rotation in liquids and its 

measurement through Polarimeter. 

 

Unit-V Lasers and Photo Sensors [15 Lectures] 

 

A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship 

between Einstein’s coefficients (qualitative discussion only), Pumping schemes, 

Resonators, Ruby laser, He-Ne laser, Applications of lasers, Principle of Holography. 

Light Sensors: Photodiodes, Phototransistors, and Photomultipliers. 

 

References Books (for Unit-I to Unit-IV): 

 

1. Fundamentals of Optics: F.A. Jenkins and H.E. White, 1976, McGraw-Hill. 

2. Principles of Optics: B.K. Mathur, 1995, Gopal Printing. 

3. Fundamentals of Optics: H.R. Gulati and D.R. Khanna, 1991, S.Chand 

Publication. 

4. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986. 

Addison-Wesley. 

5. Optics: Ajoy Ghatak, McGraw Hill Publications. 

6. Principles of Optics: Max Born and Wolf, Pregmon Press. 

 

References Books (for Unit-V only): 

 

1. An introduction to Lasers – Theory and Applications: M. N. Avadhanalu, S. 

Chand and Co, Ltd. 

2. Solid State Physics: P.K. Palanisamy, Scitech Publications (India) Pvt. Ltd. 

3. Principles of Laser : Orazio Svelto, Plenum Press, NewYork 

4. Instrument measurement and Analysis: B.C. Narka and K.K. Chaudhary, Tata 

McGraw Hill Publishing Company 16th reprint Chapter-1. 
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Unit-1 Electrostatics [15 Lectures] 

 

Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple 

distributions of charge at rest, dipole and quadruple fields. Work done on a charge in an 

electrostatic field expressed as a line integral, conservative nature of the electrostatic field. 

Relation between electric field & electric potential (E = -  V), torque on a dipole in a uniform 

electric field and its energy, flux of the electric field, Gauss's law and its application for finding 

E for symmetric charge distributions, Gaussian pillbox, fields at a surface of a conductor, 

screening of E field by a conductor. Capacitors, electrostatic field energy, force per unit area of 

the surface of a conductor in an electric field, conducting sphere in a uniform electric field, point 

charge in front of a grounded 

infinite conductor. Dielectrics, parallel plate capacitor with a dielectric, dielectric constant, 

polarization and polarization vector P, relation between displacement vector D, E and P. 

Molecular interpretation of Claussius-Mossotti equation, boundary conditions satisfied by E and 

D at the interface between two homogenous dielectrics, illustration through a simple example. 

 

Unit-2 Magnetostatics [15 Lectures] 

 

Force on a moving charge, Lorentz force equation and definition of B, force on a straight 

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic dipole 

moment, angular momentum and gyromagnetic ratio, Biot and Savart's law, calculation of H for 

simple geometrical situations such as Solenoid, Anchor ring. Ampere's Law, ×B = μ0J, .B = 

0. Field due to a magnetic dipole, free and bound currents, magnetization vector (M), 

relationship between B, H and M. Derivation of the relation ×M = J for nonuniform 

magnetization. 

 

Unit-3 Current Electricity and Bio electricity [15 Lectures] 

Current Electricity: Steady current, current density J, non-steady currents and continuity 

equation, Kirchoff’s laws and analysis of multiloop circuits, growth and decay of current in LR 

Class B.Sc. Semester IV 

Subject Physics  

Title of Paper Electrostatics, Magnetostatics and Electrodynamics 

Medium of Teaching English/Hindi  

Compulsory/Optional Compulsory  

Maximum Marks :100 70 + (C.C.E.) 30 = 100 



and CR circuits, decay constants, LCR circuits. AC circuits, complex numbers and their 

applications in solving AC circuits problems, complex impedance and reactance, series and 

parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and  

networks and transmission of electric power. 

Bioelectricity: Electricity observed in living systems, Origin of bioelectricity, Sodium and 

potassium transport, Resting potential and action potential, Nernst’s equation, Conduction 

velocity, Origin of compound action potential, Neuron structure and function, An axon as cable, 

Membrane resistance and capacitance. 

 

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures] 

 

(Note: The emphasis here should be on the mechanical aspects and not on the details of the 

apparatus mentioned which are indicated as applications of principles involved.) 

 

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field - 

CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and velocity 

selector, Curvatures of tracks for energy determination for nuclear particles; Principle and 

working of Cyclotron. Mutually perpendicular and parallel E & B fields; Positive ray parabolas, 

Discovery of isotopes, Elements of Mass Spectrographs, Principle of magnetic focusing (lenses). 

 

Unit-5 Electrodynamics [15 Lectures] 

 

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential 

forms of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic 

field, Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field 

energy density. Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in 

vacuum and dielectric media, Reflection at a plane boundary of dielectrics, Fresnel’s Laws, 

Polarization by reflection and total internal reflection, Waves in a conducting medium, 

Reflection and refraction by the ionosphere. 

 

References: 
1. Introduction to Electrodynamics: David J. Griffiths, 4th Edition, Printice Hall. 

2. Classical Electrodynamics: Jhon David Jackson, Jhon Wiley & Sons. 

3. Electrodynamics: Emi Cossor & Bassin Lorraine, Asahi Shimbunsha Publishing Ltd. 

4. From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland, 

Masschuetts (Reference for topics of Bioelectricity) 
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Class B. Sc. Third Year  
 

Subject 
(English) Physics  

Paper No.: I 
¼fgUnh½ HkkSfrd 'kkL=  

Title of 

the paper 

(English) 
Quantum Mechanics and Spectroscopy  

¼fgUnh½ DokaVe ;kaf=dh ,oa LisDVªksLdksih 

Compulsory Paper Medium of Teaching : Hindi, English 

Maximum Marks Total : 50 Main Exam: C.C.E.: 

Theory 
Unit Syllabus Recommen

ded Books 

Unit I 

(English) 

Quantum Mechanics – 1 

Particles and waves: Photoelectric effect. Black body 

radiation. Compton effect. de Broglie hypothesis. Wave 

Particle duality. Davission – Germer experiment. Wave 

packets. Concept of phase and group velocity. Two slit 

experiment with electrons. Probability. Wave amplitude 

and wave functions. Heisenberg’s uncertainty principle 

with illustrations. Basic postulates and formalism of 

Schrodinger’s equation. Eigenvalues, probabilistic 

interpretation of wave function, Equation of continuity. 

Probability current density. Boundary conditions on the 

wave function. Normalization of wave function.  
 

¼fgUnh½ 

DokaVe ;kaf=dh& 1  

d.k ,oa rjax & izdk’k fo|qr izHkko] d̀".k fi.M fofdj.k] ØkEiVu 

izHkkoA Mh&czksxyh ifjdYiuk] rjax & d.k }Srrk] Msohlu teZj iz;ksx] 

rjax iSdsV] rjax ,oa lewg  osx dh vo/kkj.kk] bysDVªkWu dk f} & fLyV 

iz;ksx] izkf;drk]  rjax vk;ke o rjax Qyu] gkbtucxZ dk vfuf’prrk 

dk fla)kar o mnkgj.k] JksfMatj lehdj.k o mldh ewyHkwr vo/kj.kk,¡A 

vkbxu eku] rjax Qyu dh izkf;drk vk/kkfjr O;k[;k] lkrkR; 

lehdj.k] izkf;drk /kkjk /kuRo] rjax Qyu ij lhekar 'krsZaA rjax Qyu 

dk izlkekU;hdj.kA  
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Unit II 

(English) 

Quantum Mechanics – 2  

Time independent Schrodinger equation: One dimensional 

potential well and barrier. Boundary conditions. Bound 

and unbound states. Reflection and transmission 

coefficients for a rectangular barrier in one dimension. 

Explanation of alpha decay. Quantum phenomenon of 

tunneling. Free particale in one-dimensional box, eigen 

functions and eigen values of a free particle, one-

dimensional simple harmonic oscillator, energy eigen 

values from hermite differential equation, wave function 

for ground state. Particle in a spherically symmetric 

potential. Rigid rotator.  

 

 

¼fgUnh½ 

DokaVe ;kaf=dh& 2  

le; vfuHkZj JksfMatj lehdj.k% ,d foeh; foHko dwi o 

izkphj] lhekar 'krZs] c) o vc) voLFkk,¡] vk;krkdkj izkphj  

(I-D) ls ijkorZu o ikjxeu xq.kkadA a {k; dh O;k[;k] lqjaxu 

dh DokVae ?kVukA ,d&foeh; ckDl esa eqDr d.k gsrq vkbxu 

Qyu ,oa vkbxu ekuA ,d foeh; ljy vkorZ nksfy=] 

gjekbV vody lehdj.k ls mlds vkbxu eku] ewy voLFkk 

dk vkbxu Qyu] xksyh; lefer foHko es d.k] ǹ<+ ?kw.kZdA  

Unit III (English) 

Atomic Spectroscopy 

Atoms in electric and magnetc fields Quantum numbers, 

Bohr model and selection rules, Stern-Gerlach experiment, 

Spin as an intrinsic quantum number. Incompatibility of 

spin with classical ideas. Orbital angular momentum. Fine 

structure. Total angular momentum. Pauli exclusion 

principle. Many particles in one dimensional box. 

Symmetric and anti-symmertric wave functions. Atomic 

shell model. Spectral notations for atomic states. Spin-

orbit coupling. L-S and J-J coupling. Zeeman effect. 

Continuous and Characteristic X-rays. Mossley’s law.  
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¼fgUnh½ 

ijek.kq LisDVªksLdksih  

fo|qrh; o pqEcdh; {ks= esa ijek.kq & DokaVe la[;kad] cksgj ekWMy o 

oj.k ds fu;e] LVuZ&xyZd iz;ksx] pØ.k& ewyHkwr DokaVe la[;kA pØ.k 

dh fpjlEer fl)kar ls vlaxfrA d{kh; dks.kh; laosx] Qkbu LVªDpj 

dqy dks.kh; laosx] ikÅyh dk viotZu fl)karA ,d foeh; ckDl esa 

cgqyd.k leferh o vleferh rjax Qyu] ijek.kq dks’k ekWMyA 

ijek.koh; voLFkk gsrq LisDVªeh ladsru] fLiu  vkjfcV difyax] L-S o  

J-J  ;qXeu]  theu izHkkoA lrr o vfHkyk{kf.kd X&fdj.k o.kZØe] ekslys 

dk fu;eA  

Unit IV 

(English) 

 Molecular Spectroscopy 

Various types of spectra. Rotational spectra. Intensity of 

spectral lines and determination of bond distance of diatomic 

molecules. Isotope effect. Vibrational energies of diatomic 

molecules. Zero point energy. Anharmonicity. Morse 

potential. Raman effect, Stokes and anti-Stokes lines and their 

intensity difference. Electronic spectra. Born-Oppenheimer 

approximation Frank-Condon principle. Singlet and triplet 

states. Fluorescence and phosphorescence.  
 

¼fgUnh½ 

vk.kfod LisDVªksLdksih  

fofHkUu izdkj ds LisDVªk ¼o.kZØe½]  ?kw.khZ LisDVªk] o.kZØe js[kkvksa 

dh rhozrk o f}&ijek.kfod  v.kq dh c) nwjh] leLFkfud 

izHkko] f}&ijek.kfod v.kq dh dEiu mtkZ] 'kwU; fcUnq mtkZ]  

vugkeksZfulhVh ¼vuko`fRr½A ekslZ foHko] jeu izHkkoA LVksd o 

izfr LVksd js[kk,¡ o budk rhozrk vUrj] bysDVªk¡fud o.kZØeA 

ckuZ vkWiugk;ej lfUudVrk] Ýsad dkMZu fla)kar] ,dy o f=d 

voLFkk,¡] izfrnhfIr ,oa LQqjnhfIrA  

  

mailto:izHkko@f%7d&ijek.kfod
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Unit V 

(English) 

Nuclear Physics  

Basic Properties of Nucleus: Shape, Size, Mass and charge of 

the nucleus. Stability of the nucleus and Binding energy. 

Interaction of Charged particles and Neutrons with matter, 

working of nuclear detecters. Ionisation chamber, G. M. 

Counter, proportional counter, Scintillation counter, cloud 

chamber. Alpha particle spectra-velocity and energy of alpha 

paricles. Geiger-Nuttal law.Nature of beta ray spectra the 

neutrino Energy levels and decay schemes. Positron emission 

and electron capture. Selection rules. Beta absorption and 

range of beta particles.Kurie plot. Nuclear rections. Pair 

production. Q-Values and threshold of nuclear reactions. 

Nuclear reaction cross-Sections. Examples of different type of 

reaction and their charactertistics. Compound nucleus. Bohr’s 

postulate of compound nuclear reaction.  Semi emphrical mass 

formula, Liquid drop model, shell model, nuclear fission and 

nuclear fusion  

 

¼fgUnh½ 

ukfHkdh; HkkSfrdh 

  नाभिक की आकृति सहिी आवेश  एवम आकार व नाभिक का स्थायीत्व 
ukfHkd ds ewyHkwr xq.k% U;wVªkWu rFkk vkosf’kr d.kksa dh nzO; ds lkFk 

vuqfØ;k]  ukfHkdh; lalwpd&vk;uu dks"B] xkbxj ewyj x.kd] 

vuqikfrd x.kd] izLQqj.k x.kd] vHkzdks"B] ca/ku ÅtkZ ] vYQk&d.k dk 

osx ,oa ÅtkZ] xkbxj&usVy fu;e] chVk&fdj.k o.kZØe dh izd`fr] 

U;wVªhuksa] ÅtkZ Lrj ,oa {k; i)fr] iksthVªku mRltZu ,oa bysDVªkWu 

izxzg.k] p;u ¼oj.k½ fu;e] chVk vo’kks"k.k ,oa chVk d.k dk ijkl] D;wjh 

vkjs[k] ukfHkdh; vfHkfØ;k,¡] ;qXe mRiknu] Q& eku ,oa ukfHkdh; 

vfHkfØ;k dh nsgyh ¼Fkzs'kksYM½] ukfHkdh; vfHkfØ;k dk vuqizLFk dkV] 

fofHkUu izdkj dh vfHkfØ;kvksa ds mnkgj.k ,oa vfHkyk{kf.kd] ;kSfxd 

ukfHkd] ;kSfxd ukfHkdh; vfHkfØ;k dh cksgj vfHkdYiuk] v/kZewykuqikrh 

lw=] nzo cwan ekWMy] dks’k ekWMy] ukfHkdh; fo[kaMu ,oa lay;uA  

 

 

References :  

1. Quantum machanics: V.  Devanathan, Narosa Publishing House, New Delhi, 2005 

2. Quantum machanics: B. H. Bransden, Pearson Education, Singapore, 2005 

3. Quantum Mechanics: Concepts and Applications, Nouredine Settili. Jacksonville 

tate University, Jacksonville, USA Johan Wiley and Sons. Ltd. 2009 

4. Physics of Atoms and molecules: B.H Bransden and C. J. Joachaim. Pearson 

education. Singapore, 2003 
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5. Fundamentals of Molecular Spectroscopy: C. M. Banwell and M. Mccash. 

McGraw Hill (U. K. Edition)  

6. Introduction to Atomic Physics, H. E. White. 

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, RPnini, E. Zaarur, E. Hecht.  

 

Class B. Sc. Third Year  
 

Subject 
(English)  Physics 

Paper No.: II 
¼fgUnh½ HkkSfrd 'kkL= 

Title of 

the paper 

(English) Solid State Physics and Devices 

¼fgUnh½ Bksl voLFkk HkkSfrdh ,oa ;qfDr;k¡ 

Compulsory Paper Medium of Teaching : Hindi, English 

Maximum Marks Total :50 Main Exam: C.C.E.: 

Theory 
Unit Syllabus Recommen

ded Books 

Unit I 

(English) 

Solid State Physics- 1 

Crystal Structure and bonding: Crystalline and amorphous 

solids. Translational Symmetry Lattice and basis. Unit  

Cell. Reciprocal Lattice. Fundamental Types of Lattices 

(Bravias Lattice). Miller indices Lattice Planes. Simple 

Cubic. Face Centered Cubic. Body Centered Cubic 

Lattices. Laue And Bragg’s Equations. Determination of 

crystal structre with X-ray, X- ray spectrometer. ionic, 

covalant, metallic, van der Waals and hydrogen bonding. 

Band theory of solids, Periodic potential and Bloch 

Theorem. Kronig-Penny model (Qualitative).  
 

¼fgUnh½ 

Bksl voLFkk HkkSfrdh&1 

fØLVyh;] lajpuk ,oa vkca/ku% fØLVyh; ,oa vfØLVyh; Bksl] 

LFkkukarj.k lefefr]  tkyd o vk/kkj bdkbZ lsy] O;qRØe tkyd] 

tkydksa ds ekSfyd izdkj ¼czsokbl ysfVl½] feyj lwpdkad] tkyd ryA 

ljy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr% dsfUnzr ?kukdkj ysfVlslA 

ykWos o cszx dk lehdj.k] X fdj.kksa ls fØLVy dh lajpuk Kkr djuk]  

X fdj.k LisDVªeekihA vk;fud] lg&la;kstd] /kkfRod] okW.Mjoky ,oa 

gk;Mªkstu ca/kuA Bksl inkFkkZsa ds dy, cS.M fl)kar] vkorhZ foHko ,oa 

CykWp izes;A Øksfuax&iSuh ekWMy ¼xq.kRed foospuk½ 
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Unit II 

(English) 

Solid State Physics-2  

Lattice Structure and Properties: Dulong Petit. Einstein 

and Debye theories of specific heats of solids. Elastic and 

atomic force constants. Dynamics of a chain of similar 

atoms and chain of two types of atoms. Optical and 

acoustic modes. Electrical resistivity. Specific heat of 

electron. Wiedemann-Franz law. Hall effect. Response of 

substances in magnetic field, dia-para-and ferromagnetic 

materials. Classical Langevin theory of dia and 

paramagnetic domains. Curie’s law. Weiss theory of 

ferromagnetism and ferromagnetic domains. Discussion of 

B-H hysteresis.  

¼fgUnh½ 

Bksl voLFkk HkkSfrdh&2 

tkyd lajpuk ,oa xq.k% fof’k"V m"ek dk M~;wyksax&isfVV] 

vkbUlVhu fMckbZ fl)kUr] izR;kLFk ,oa ijekf.od cy 

fu;rkadA ,d ijekf.od o f}ijekf.od dMh+ dh xfrdh] 

izdk’kdh; o /ofudh fo/kk,¡] fo|qrh; izfrjks/kdrk] bysDVªkWu dh 

fof’k"V m"ek] okbMesu&Ýsat fu;eA gkWy izHkko] pqEcdh; {ks= esa 

inkFkksZa dh vuqfØ;kA izfr] vuq] ,oa ykSg pqEcdh; inkFkZA izfr 

,oa vuq pqEcdh; MksesUl dk ySaxfou dk fpjlEer fl)kUrA 

D;wjh dk fu;e] ykSg pqEcdRo ,oa ykSg pqEcdh; MksesUl ds fy, 

osl  (Weiss)  dk fl)kUrA B-H 'kSfFkY;rk dh foospukA   

Unit III (English) 

Semiconductor Devices-1 

Electronics Devices: Types of Semiconductors (p and n). 

Formation of energy Bands. Energy level diagram. 

Conductivity and mobility. Junction formation, Barrier 

formation in p-n junction diode. Current flow mechanism 

in forward and reverse biased diode (recombination), drift 

and saturation of drift velocity, Derivation of 

mathematical equations for barrier potential, barrier width. 

Single p-n junction device (physical explanation, current 

voltage characteristics and one or two applications). Two 

terminal devices. Rectification. Zener diode. Photo diode. 

Light emitting diode. Solar cell. Three terminal devices. 
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Junction field effect transistor (JFET). Two junction 

devices. Transistors as p-n-p and n-p-n. Physical 

mechanism of current flow. Characteristics of transistor.  

¼fgUnh½ 

v/kZ pkyd ;qfDr;ka & 1 

bysDVªkfud ;qfDr;ka% v/kZpkyd ds izdkj (P o N)ÅtkZ cSaMks dk cuuk] 

ÅtkZ Lrj dk Mk;xzke] pkydrk vkSj xfr’khyrk] laf/k dk cuuk] 

p-n laf/k Mk;ksM esa jksf/kdk foHko dk cuuk] vxz o i’p vfHkufr 

Mk;ksM esa /kkjk izokg ¼iqu% la;kstu½] vuqxeu osx o vuqxeuosx 

dh lar`Irrk] jksf/kdk foHko ds xf.krh; lehdj.k dh O;qRifRr] 

jksf/kdk pkSM+kbZ] ,dy p-n laf/k डायोड ¼HkkSfrdh; foospuk½] 

/kkjk&foHko  vfHkyk{kf.kd ¼,d&nks vuqiz;ksx½] f} & VehZuy 

;qfDr] fn"Vdj.k] tsuj Mk;ksM] QksVks Mk;ksM] izdk’k mRltZd 

Mk;ksM] lksyj lsy] f= VfeZuy ;qfDr] laf/k {ks= izHkko VªkaftLVj 

(JEFT) f}&laf/k  ;qfDr;k¡] p-n-p o n-p-n VªkaftLVj] /kkjk&izokg 

dh HkkSfrdh; izfØ;k] VªkaftLVj ds vfHkyk{kf.kd oØA 

Unit IV 

(English) 

Semiconductor Devices-2 

Amplifiers (only bipolar junction transistor), CB, CE and 

CC configurations. Single stage CE amplifier (biasing and 

stabilization circuits), Q-point, equivalent circuit, input 

impedance.  output impedance, voltage and current gain. 

Class A, B, C amplifiers (Definitions). RC coupled 

amplifiers (frequency response) Class B push-pull 

amplifier. Feedback amplifiers. Voltage feedback and 

current feedback. Effect of negative voltage series 

feedback on input impedance. Output impedance and gain, 

stability, distortion and noise. Principle of an Oscillator, 

Barkhausen criterion, Colpitts, RC phase shift oscillators. 

Basic concepts of amplitude, frequency and phase 

modulation and demodulation.  

 

¼fgUnh½ 

v/kZpkyd ;qfDr;ka & 2 

izo/kZd ¼f}&/kzqo laf/k VªkaftLVj½ CB, CE o CC fo|k] ,dy LVst 

¼pj.k½ CE izoZ/kd ¼vfHkuu o LFkk;hdj.k ifjiFk½] Q fcUnq 

lerqY; ifjiFk] fuos’kh o fuxZr izfrck/kk] foHko ,oa /kkjk ykHkA 

oxZ A, B, C izo/kZd ¼ifjHkk"kk½] RC ;qfXer izo/kZd ¼vko`fRr 

vuqfØ;k oØ½] oxZ& B iq’k& iqy izo/kZd] iquZfuos’ku izo/kZd] 
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foHko ,oa /kkjk] iqfuZfuos’ku] fuos’kh izfrck/kk ij ऋणात्मक foHko] 
Js.kh QhMcSd dk izHkko] fuxZeu izfrck/kk ,oa ykHkA LFkkf;Ro] 

fod`r o 'kksj] nksfy= dk fl)kUr rFkk ckdZ & gkmlu dk 

izfrcU/k] dkWyfiV nksy= RC dyk foLFkkih nkSfy=] vk;ke] 

vko`fRr ,oa dyk ekMqys’ku ,oa lalwpd dh ewy vo/kkj.kkA   

Unit V 

(English) 

Nano Materials 

Nanostructures: introduction to nanotechnology, structure 

and size dependent properties. 3D, 2D, 1D, 0D 

nanostructure materials and their density of states, surface 

and interface effects. Modelling of quantum size effect 

synthesis of nanoparticles- Bottom up and top down 

approach, wet chemical method. Nanolithography. Metal 

and semiconducting nanomaterials. Essential differences 

in structural and properties of bulk and nano materials 

(Qualitative description). Naturally occurring nano 

Crystals. Applications of nanomaterials.   

¼fgUnh½ 

uSuks inkFkZ  

uSuks lajpuk,a% uSuks VsDukWykth dh izLrkouk] lajpuk vkdkj 

fuHkZj xq.kA 3D, 2D, 1D, 0D uSuks lajpuk inkFkZ ,oa mudh 

voLFkkvksa dk ?kuRo] lrg ,oa varjkQyd izHkko] DokaVe vkdkj 

izHkko dk izfr:i.k] uSuks d.kksa dk la’ys"k.k&uhps ls Åij¼ckWVe 

vi½ vkSj Åij ls uhps ¼VkWi Mkmu½ fof/k;k¡] osV jkl;fud 

fof/k] uSuks fyFkksxzkQh ¼uSuks eqnz.k½] /kkrq ,oa v)Z pkydksa ds uSuks 

inkFkZ ¼xq.kkRed fooj.k½] foLr̀r (Bulk) vkSj uSuks inkFkksZs dh 

lajpuk ,oa xq.kksa esa vUrj ¼xq.kkRed fooj.k½] izkd`frd :i esa 

ik;s tkus okys uSuks fØLVyA uSuks inkFkksZs ds vuqiz;ksxA  
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Class: B. Sc. III Year 

Subject: Physics  

For Regular Students  

Practical    Sessional    Viva    Total  

35    00    15   50 

 

For Ex- Student  

 

Practical    Sessional    Viva    Total  

35    00    15   50 

 
  

List of Practical’s  

1. Specific resistance and energy gap of a semiconductor.  

2. Study of half wave and full wave rectification.  

3. Characteristics of Zener diode. 

4.  Characteristics of tunnel diode.  

5. Characteristics of JFET.  

6. Characteristic of Transistor.  

7. Study of regulated power supply.  

8. Study of RC coupled amplifiers  

9. Determination of Planck’s constant.  

10. Determination of e/m usingThomson’s method.  

11. Determination of e by Millikan’s method.  

12. Study of spectra of hydrogen and deuterium (Rydberg constant and 

ratio of masses of electron to proton) 

13.  Absorption spectrum of iodine vapour.  

14. Study of Zeeman Effect for determination of Lande g-factor.  

15. Study of Raman spectrum using laser as an excitation source.  

16. To draw B-H Curve of ferro –magnetic material with the help of CRO. 

17.  Hysteresis Curve of a transformer Core.  

18.  Hall probe method for measurement of resistivity.  
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Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2019-20 

Theory 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  I 

Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first and 

second kind, Hermite, Legendre, Associate Legendre and 

Laguerre Polynomials, Curvilinear coordinate system with 

specific cases of Cartesian, Cylindrical and  Spherical 

coordinate systems. 

 

 

 

1. L.A. Pipes Mathematics of 
Engineers and Physicists. 

 

2. Arfken Mathematical 
Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 
Machematical Physics. 

 

4. H.K.Dass Mathematical 
Physics 

 

Unit - II (English) Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a damped 

harmonic oscillator. 

 



Unit - III (English) Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional problems, 

eigen function expansion of Green's function, Fourier 

transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

 

5. Ghatak, Goyal & Guha 
Mathematical Physics 

 

6. M.R. Spiegal (Schaum 
Series )  Complex variable 
& Laplace Transform. 

 

Unit - IV (English) Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of virtual 

work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the conservation 

theorems, Reduction to the equivalent one body problem; the 

equation of motion and first integrals, the differential equation for 

the orbit. 

 

1. H. Goldsetin (Addison 
Wesley) Classical 
Mechanics 

 

2. N.C. Rana  & P.S. Jog 
Classical Mechanics 

 

3. Landu  & Lifshitz 
(Pergamann Press) 
Classical Mechanics 

 

4. A Sommarfield 
(Academic Press) 
 

Unit - II (English) The equitation of canonical transformation and generating functions: 

The Hamilton-Jacobi Action and Angle variables. Poisson.s  brackets; 

simple algebraic properties of Poisson.s. brackets. The equation of 

motion in Poisson.s Brackets notation. Poisson theorem; principle of 

least action. The Kepler problem, Inverse central force field, 

Rutherford scattering. 

 



Unit - III (English) Theory of small oscillations, Equations of motion, Eigen frequencies 

and general motion, normal modes and coordinates, Applications to 

coupled pendulum and linear bistable molecule. Rotating coordinate 

systems. Acceleration in rotating frames. Coriolis force and its 

terrestrial astronomical applications, Elementary treatment of 

Eulerian coordinates and transformation matrices. Angular 

momentum inertia tensor. Eular equations of motion for a rigid body. 

Torque free motion for a rigid body. 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - IV (English) Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-dimensional 

formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic mechanics. 

Covariant Lagrangian, covariant Hamiltonioan, Examples. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of continuity, 

Normality, orthogonality and closure properties of eigen 

functions, expectation values and Ehrenfest theorems, solution 

of Schrodinger equation for one dimensional (a) potential well 

(b) potential step and (c) Potential barrier. 

 

 

1. L I Schiff, Quantum 
Mechanics  

 

2. S Gasiorovvicz. Quantum 
Physics 

 

 

3. B.Craseman and J D Powell 
Quantum Mechanics 

 

4. A.P. Messiah Quantum 
Mechanics 

 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation operators, 

matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 



  

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - III  (Engilish) Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential and 

their respective application to atomic spectra molecular spectra 

and low energy nuclear states (deuteron). 

 

Unit - IV (English) Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation theory. 

Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure derivations 

of the equations for I-V characteristics under different conditions, 

microwave devices, tunnel diode, transfer electron devices (Gunn 

diode) avalanche transits time devices, Impatt diodes and 

parametric devices. 

 

1. SM Sze Willey (1985) 
Semiconductors devices - 
physics technology. 

 

2. MS Tyagi Introduction to 
semiconductors devices 

 

3. M.Sayer and A Manisingh 
Measurement  
instrumentation  and 
experimental design in 
physics and engineering. 

 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population inversion 

in active region, light confinement factor, optical gain and 

threshold current for lasing. 

 



Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random Access 

Memory (RAM). Types of ROM: PROM, EPRON, EEPROM AND 

EAPROM,  Static and dynamic RAMs (SRAM & DRAM), 

characteristics of SRAM and DRAM. 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) Storage 

Devices. 

 

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - IV (English) Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications in 

sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 
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Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To study Characteristics of "Tunnel Diode". 

2. To study Characteristics of "Field Effect Transistor". 

3. To study  Characteristics  of "Unijunction Transistor". 

4. To study Characteristics of "MOSFET" 

5. To study Characteristics of "Thermister" 

6. To study Characteristics of "Triac" 

7. To study Characteristics of "Zender Diode". 

8. To study Characteristics of :V R Tube" 

9. To study Characteristics of "LED & Photo Transistor" 

10. To determine hybrid parameters of a transistor 

 



11. To verify Richardson’s Equation. 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2019-20 

Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  General (Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To determine Planck's constant 'h' by photo cell. 
 

2. To determine Planck's constant 'h' by solar cell. 
 

3. To determine 'e/m' by 'Thomas' method. 
 

4. To determine 'e/m' by Milliken's Oil Drop method. 
 

5. To study resolving power of diffraction grating. 
 

6. To find out thickness of mica sheet by biprism. 
 

7. To study waveform and frequency by CRO. 
 

8. To study diffraction at single slit. 
 

9. To analyze elliptically polarized light by Babinate's 
Compensator. 

 



 

10. To verify Fresnel's formula & Canchy’s  formula 
 

11. To find 'electronic charge' 'e' by rectifier. 
 

12. To find energy band gap 

13.   To determine low resistance by Kelvin's Double Bridge. 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Theory 

Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS –II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - I   (English) Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method and 

its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 

1. LI  Schiff Quantum 
Mechanics 

 

2. S Gasirowicaz Quantum 
Physics 

 

3. B.Craseman and J J 
Powell Quantum 
Mechanics (Addison 
Wessley) 

 

4. A. Messiah Quantum 
Mechanics 

 

5. J.J. Sakurai Modern 

Unit - II (English) Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and transition 

probability. 

Unit - III (English) Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly rigid 



sphere, complex potential and absorption, scattering by spherically 

symmetric potential, identical practices with spin, Pauli's spin 

matrices. 

 

Quantum Mechanics 
 

6. Mathews and 
Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - IV (English) Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in presence 

of electromagnetic field, hydrogen atom, short  comings of Klein-

Gordon equation, Dirac’s relativistic equation for free electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

 

1. F Reif Statistical and 
thermal Physics 

 

2. K Huang Statistical 
Mechanics 

 

3. R K Pathria Statistical 
Mechanics 

 

4. R Kubo Statistical 
Mechanics 

 

5. Tandan Statistical 
Physics. 

Unit - II (English) Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-Einstein 

statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in metals, 

Boltzman transport equation. 

 

Unit - III (English) Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution in 



one-dimension. 

 

 

Unit - IV (English) Thermodynamics fluctuation spatial correlation Brownian motion, 

Langevin theory, fluctuation dissipation theorem, the Fokker-Planck 

equation, Onsager reciprocity relations. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  III 

Title of the Paper  ELECTRODYNAMICS AND PLASMA PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, Biot-

Sawart law, Ampere law, Maxwell's equations, scalar and vector 

potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, 

solution of Maxwell equations in conducting media radiations by 

moving charges, retarded potentials, Lienard Wiechrt potentials, 

fields of charged particles in uniform motion, fields of arbitrarily 

moving charge particle. 

 

 

1. Bitteneerort Plasma 
Physics 

 

2. Chen Plasma 
Physics 

 

3. Gupta, Kumar, 
Singh Electro 
dynamics 

 

4. Sen Plasma state 
and matter  

 

5. Jackson Classical 
electrodynamics 

Unit - II (English) Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 

Invariance of electric charge, relativistic transformation properties of 

E and H fields, Electromagnetic fields tensor in 4-demension Maxwell 

equation, Four Vector current and potential and their invariance 

under Lortentz transformation, covariance of electro-dynamics. 

Langragian and Hamiltonian for a relativistic charged particle in 



External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

 

6. Pamolsky & Philips 
Classical electricity 
and Magnetism. 

 Unit - III (English) Elementary concept of occurrence of plasma. Gaseous and solid state 

plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 

 

Unit - IV (English) Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma the 

theory of single and double probes. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  IV 

Title of the Paper  ATOMIC AND MOLECULAR PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of alkali 

elements, Spin orbit interaction and line structure of alkali 

Spectra Methods of molecular quantum mechanics, Thomas 

Fermi statistical model, Hartree and Hartree fock method, 

Two electron system. Interaction energy in L-S and J-J 

coupling, hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White Introduction 
to atomic spectra 

 

2. C.B. Banwell 
Fundamental of 
molecular spectroscopy 

 

3. Walker and Strengthen 
Spectroscopy Vol. I , II 
and III 

 

4. G.N. Barrow 
Introduction of 
molecular spectroscopy 

 

5. Herzberg Spectra of 
diatomic molecules 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. Rotational 

spectra of diatomic molecules as a rigid rotator, Energy level 

and Spectra of non-rigid rotator, intensity of rotational lines. 

 



Unit - III (English) Vibrational energy of diatomic molecule, diatomic molecule 

as a simple harmonic oscillator, Energy levels and spectrum, 

Morse potential energy curve, Molecules as vibrating 

rotator, Vibration spectrum of diatomic molecule PQR 

branches, IR spectrometer (qualitative) 

 

 

6. Jeanne L and McHale 
Molecular 
spectroscopy 

 

7. J.M. Brown Molecular 
spectroscopy 

 

8. P.F. Benmath Spectra 
of atoms and 
molecules 
J.M. Halian Modern 

Spectroscopy 

Unit  - IV (English) Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, pure 

rotational and vibrational spectra, Techniques and 

instrumentation, Photo electron spectroscopy, elementary 

idea about photo acoustic spectroscopy and Moss Bauer 

spectroscopy (principle). 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Practials 

Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  General (Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To find Young's modulus of metallic rod by Newton's 
ring method. 

 

2. To find Poisson's ratio and Young's modulus of glass by 
Cornu's method 

 

3. To find capacitance by "Shearing bridge". 
 

4. To find self and mutual inductance by Anderson's 
bridge. 

 

5. To study BH curve for soft iron rod by CRO 
 

6. To study BH curve for the specimen of iron in form of 
anchor ring. 

 

7. To determine resistivity of given material by 'Four Probe 

 



Method'. 
 

8. To determine band gap in semiconductor by 'For Probe 
Method'. 

 

9. To study "Hall Effect". 
 

10. To find "Stefan's Constant". 
 

11. To verify Cauchy's Formula 
 

12. To study thermo emf of a thermo couple 
  

13. To measure drift velocity in semi conductor 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 

 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Practials 

Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To study Basic Logic Gates 
 

2. To study ''NAND" Gate 
 

3. To verify De Morgan's Law 
 

4. To study frequency response of R.C. coupled amplifier. 
 

5. To study regulated/ unregulated power supply. 
 

6. To study characteristics of Silicon Controlled Rectifier. 
 

7. To study Fourier analysis of a complex wave form  
 

8. To study cathode follower 

 



 

9. To study emitter follower 
 

10. To study frequency response of passive filters 
 

11. To compare characteristics of  Ge & Si Transistor. 

 
 

 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 

 

 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  

Bravis lattice in two and three dimension. Simple crystal 

structures: Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 
Crystallography for solid 
State physics. 

 

2. Azaroff: Elementary to 
Solids. 

 

3. Omar: Introduction 
Solids State Physics. 

 

4. Kittle: Solids State 
Physics 

Unit-2 Crystal diffraction by X-Ray:  

Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction! Condition in term of reciprocal 

lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  

Stress and strain components, elastic compliance and stiffness 

constants, elastic energy density, reduction of number of elastic 



constants, elastic stiffness constants for isotropic body, elastic 

constant for cubic isotropic bodies, elastic waves, waves in (100) 

direction, experimental determination of elastic constants. 

 

5. Huong: Theoretical solids 
state physics 

 

6. Weertman and 
Weertman: Elementary 
dislocation theory 

 

7. Buerger: Crystal 
structure physics. 

 

8. Made Lung: Introduction 

to solids state physics. 

Unit-4 Lattice vibration and phonons:  

Lattice dynamics of a diatomic linear lattice. Lattice vibrational 

spectrum. The concept of phonons momentum of phonons. 

Inelastic scattering of photons by phonons. Inelastic scattering 

of neutrons by phonons. Inelastic scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  

Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 

 

 

 

  

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  

Nuclear forces, exchange and tensor forces, meson theory of 

nuclear forces, Low-energy n-p scattering and spin dependence 

of n-p forces. Direct and compound nuclear reaction 

mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor and 

V.S. Ramamurthy 

 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

Unit-2 Acclerators of charged particles:  

Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction accelerator 

(Betatron) Electron synchrotron and linear accelerator (Linac) 

 

 

 



Unit-3 Nuclear models:  

Liquid drop model, Bohr-wheeler's theory of nuclear fission, 

shell model, spin orbit interaction, magic number, spin and 

angular momenta of nuclear ground state, nuclear quadrupole 

moment. 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics Principles  

&  Application 

:  Lilley 

Unit-4 Nuclear decay and elementary particles:  

ß Decay, general features of ß  ray spectrum, Fermi theory of ß 

decay, selection rules, parity in ß  decay, multipole radiation, 

internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  

Classification of elementary particles, fundamental interaction, 

parameters of elementary particles. Symmetry and conservation 

laws, symmetry schemes of elementary particles SU(3). 

 

 

   



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 
applications" by A.P. 
Malvino  and Donald P. 
Leach, Tata Megraw-Hill 
Company, New Delhi, 1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem, Gates: OR, 

AND, NOT, NOR, OR, NAND, XOR, XNOR, Boolean Algebra, 

Karnaugh Map, adder and subtractor circuit design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker and 

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race 

around condition registers, shift registers (left and right shift) 

 



Unit-4 Counters-asynchronous (ripple) counter, synchronous (parallel) 

counter, MOD-5 counter and MOD-10 counter, BCD counter, Up-

Down counter, Shift Register counter (Ring counter) 

 

3.  Digital electronics : S.N. Ali 

 

4.  Digital electronics: Morries   

      Mano 

 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications V 

edition. 

Unit-5 Digital to analog conversion (Binary weighted register method, R-

2R ladder network method, complete DAC structure. Analog to 

digital converters (Stair case or counter method, single slope, 

equal slope, successive approximation ADC) 

 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College, 

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  

Concept of Nuclear Magnetic resonance spectroscopy, Interaction 

between nuclear spin and magnetic field, population of energy 

level, relaxation processes, spin-spin interation and spin-spin 

coupling between two and more nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular Spectroscopy : 

C.B. Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer Spectroscopy 

: M.R. Bhide 

 

Unit-2 Electronic spectra of Diatomic Molecules and Fourier transform 

infrared spectroscopy 

Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). Fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 

bands and functional groups 



 4. NMR and Chemistry : 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-3 Raman Spectra:  

Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the structure 

determination. 

Unit-4 Mossbauer Spectroscopy:  

Mossbauer effect, principles of Mossbauer spectroscopy, recoil 

less emission of gamma emission, line width and resonance 

absorption, application of Mossbauer spectroscopy (Isomer shift, 

Quadra pole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  

Elementary Idea about ESR, Principle of ESR, ESR spectrometer, 

splitting of electron energy levels by a magnetic field, G-Values, 

simple experimental set-up of ESR. ESR spectra of free radicals in 

solution, Anisotropic system. 

  

 

 

 

 

 

 

 

 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session – 2019-20 

Practial 

Class M.Sc. Semester :  III 

Subject  Physics 

Title of Paper  Lab-A & Lab-B 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 +100 

LAB A 

Syllabus Recommended  Books 

 

1. Find thickness of a wire using LASER 
 

2. To find '    ' of LASER light 
 

3. To find       of liquid using LASER 
 

4. To study Wein Bridge Oscillator 
 

5. To study Hartley Oscillator 
 

6. To study Differential Comparator 
 

7. To study Operational Amplifier as :Adder and Sub 
tractor" 

 

 



8. To study Operational Amplifier as :Diffrentiator" 
 

9. To study Operational amplifier as " Integrator". 
 

10. To study Operational Amplifier as " Mono stable Multi 
vibrator" 

 

11. To study Operational amplifier as  low pass and high 
pass filter. 

 

12. To study Operational Amplifier as square wave 
generator. 

 

13. To study Operational amplifier as current voltage 
converter. 

 

14. To study Operational Amplifier as current gain amplifier. 
 

15. To study Operational Amplifier as Schmith Trigger. 
 

 

 

 



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, 

Bhopal 

Session  2019-20 

 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                      % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw dislocation, 

mechanism of plastic deformation in solids, stress and strain fields of screw and edge dislocation, 

elastic energy of dislocation, slip and plastic deformation, shear strength of single crystal, burgers 

vector stress fields around dislocation. 



Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin films, 

expression for electrical conductivity of thin films, Hall coefficient quantum size effect in thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 

 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, 

Bhopal 

Session 2019-20 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population invertion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic of 

laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 



Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  

 

 

 

 

  



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session ¼l=½ & 2019-20 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical assignment, 

conditional, increment and decrement operators. Evaluation of expression and operator 

precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, while, 

Do... while and for statements) Simple C programmes like search of prime number  between given 

range of numbers, finding the smallest and largest of three numbers, sume of algebraic series, 

factorial of given number, roots of a quadratic equation, binary of decimal and decimal to binary 

conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 



Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief idea 

about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C     : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page   : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 



Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session ¼l=½ & 2019-20 

 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % IV-E 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Optional 

Max. Marks vf/kdre vad           % CCE : 30, Main Exam : 70 Total - 100          

Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual 

input, single input unbalanced output (ac analysis) only, block diagram of a typical op 

amp analysis, schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, 

Application as astable and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset 

current, input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band 

width product, output resistance, supply currents power consumption, inverting and 

non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and 

averaging amplifier, integrator and differentiator. Oscillator Principles: oscillator types, 

frequency, stability response, the phase shift oscillator, Wein-bridge oscillator, L-C 

tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware 

specification: Pin-outs and pin functions, clock generator (8284A) Bus buffering and 

latching, Bus timing, Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, 

program memory addressing modes, stack memory-addressing modes. Instruction set: 

data movement Instructions, Arithmetic and login instructions, program control 

instructions. Programming example: Simple Assembly language programs table 

handling direct table addressing, searching a table sorting a table using pseudo ops. 

 



Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 
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Session – 2019-20 

Theory 

Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  I 

Title of the Paper  Condensed Matter Physics-II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 



 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

single crystal, burgers vector stress fields around dislocation. 

Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 

films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 
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Theory 

Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  II 

Title of the Paper  Laser Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population inversion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 



drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  III 

Title of the Paper  Computer Programming & Informatics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 



Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 
Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

Suggested Readings: 

 

1. Let us C     : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page   : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 

 'O' level module M1.2 



6. C# 2008 in simple step   Dreamtech press 

7. C# 2008    programming block book 

     Dreamtech press 
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  IV 

Title of the Paper  Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual input, 

single input unbalanced output (ac analysis) only, block diagram of a typical op amp analysis, 

schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, Application as astable 

and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset current, 

input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band width product, 

output resistance, supply currents power consumption, inverting and non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and averaging 

amplifier, integrator and differentiator. Oscillator Principles: oscillator types, frequency, stability 

response, the phase shift oscillator, Wein-bridge oscillator, L-C tunable oscillator, square wave 

generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware specification: 

Pin-outs and pin functions, clock generator (8284A) Bus buffering and latching, Bus timing, 

Ready and wait State, Minimum mode versus maximum mode. 



Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, program 

memory addressing modes, stack memory-addressing modes. Instruction set: data movement 

Instructions, Arithmetic and login instructions, program control instructions. Programming 

example: Simple Assembly language programs table handling direct table addressing, searching 

a table sorting a table using pseudo ops. 

 

Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 
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Subject     Physics Paper No :  I 

Title of the Paper  Condensed Matter Physics-II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 



 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

single crystal, burgers vector stress fields around dislocation. 

Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 

films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  II 

Title of the Paper  Laser Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population inversion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 



drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  
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Title of the Paper  Computer Programming & Informatics 
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Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 



Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 
Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

Suggested Readings: 

 

1. Let us C     : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page   : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 

 'O' level module M1.2 



6. C# 2008 in simple step   Dreamtech press 

7. C# 2008    programming block book 

     Dreamtech press 
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Subject     Physics Paper No :  IV 

Title of the Paper  Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual input, 

single input unbalanced output (ac analysis) only, block diagram of a typical op amp analysis, 

schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, Application as astable 

and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset current, 

input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band width product, 

output resistance, supply currents power consumption, inverting and non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and averaging 

amplifier, integrator and differentiator. Oscillator Principles: oscillator types, frequency, stability 

response, the phase shift oscillator, Wein-bridge oscillator, L-C tunable oscillator, square wave 

generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware specification: 

Pin-outs and pin functions, clock generator (8284A) Bus buffering and latching, Bus timing, 

Ready and wait State, Minimum mode versus maximum mode. 



Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, program 

memory addressing modes, stack memory-addressing modes. Instruction set: data movement 

Instructions, Arithmetic and login instructions, program control instructions. Programming 

example: Simple Assembly language programs table handling direct table addressing, searching 

a table sorting a table using pseudo ops. 

 

Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 
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Class Bsc. I Year  Paper I 

Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Math Physics, Mechanics and Properties of Matter 
¼fgUnh½  xf.krh; HkkSfrdh ;kaf=dh rFkk nzO; ds xq.k 

Medium of instruction 

(Teaching) 

Both ¼nksuks½ Question Paper 

Language - Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : I  

Title of the Paper  : Mathematical Physics, Mechanics and Properties of Matter  

Unit-I  Mathematical Physics     [15 Lectures] 

Addition, subtraction and product of two vectors: Polar and axial vectors and their examples 

from physics: Triple and quadruple product (without geometrical application): Scalar and vector 

fields: Differentiation of a vector: Repeated integral of a function of more than one variable: 

Unit tangent and unit normal vector Gradient. Divergence and Curl: Laplacian operator; Idea of 

line surface and volume integrals; Gauss; Stokes and Green's Theorems. 

bdkbZ&1% xf.krh; HkkSfrdh       [15 Lectures] 

nks lfn'kks dk ;ksx varj o xq.kuQy] /kqzoh; ,oa v{kh; lfn'k ,oa muds HkkSfrdh mnkgj.k 

rhu o pkj lfn'kksa dk xq.ku ¼T;kferh; vuqiz;ksx ds fcuk½] vfn'k o lfn'k {ks= lfn'k 

dk vodyu ,d ls vf/kd pjksa ds Qyu dk cjEckj lekdyu] bdkbZ Li'kZ lfn'k] o 

bdkbZ ukeZy lfn'k] lfn'k dk xzsfM;UV] Mk;otsZl ,oa dyZ] ykIyklh;u vkijsVj] js[kh;] 

i`"Bh;] vk;ru lekdyu xkWl] LVksd o xzhu izes;A  

Unit-II  Mechanics       [15 Lectures] 

Position, velocity, and acceleration vectors, Vectors. Components of velocity and acceleration in 

different coordinate systems Newton's Laws of motion and its explanation with problems 

various types of forces in nature (explanation). Pseudo Forces (e.g. Centrifugal Force), coriolis 

force and its applications. Motions under a central force. Derivation of Kepler's laws. 

Gravitational law and field, Potential due to a spherical body. Gauss & Poisson'sequation of 



Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and 

inelastic collisions.  

bdkbZ&2% ;kaf=dh        [15 Lectures] 

fLFkfr] osx ,ao Roj.k lfn'k] xfr o Roj.k ds fofHkUu funsZ'kkad i)fr;ksa esa ?kVdA U;wVu 

ds xfr ds fu;e o bldh O;k[;k] izd`fr esa fofHkUu cy o O;k[;k Nn~e cy ¼mnkgj.k] 

vfHkdsUnzh; cy½ dksfj;kfyl cy o blds mnkgj.k] dsUnzh; cy ds vUrxZr xfr dsIyj ds 

fu;eksa dh fu"ifr] xq:Rokd"kZ.k dk fu;e o {ks=] xksykdkj fi.M dk xq:Roh; foHko] xkWl 

o ik;lu dh xq:Roh; Lo mtkZ dh lehdj.k d.kksa dk fudk; nzO;eku dsUnz o lekuhr 

nzO;eku] izR;kLFk o vizR;kLFk VDdjA  

Unit-III  General Properties of Matter     [15 Lectures] 

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the 

centre: Torsional oscillations. Torsional rigidity of a wire, to determine n by torsional 

oscillations. Surface Tension. Angle to Contact, Capillary Rise Method; Energy required to raise 

a liquid in capillary tube; Factors affecting surface tension; Jeager's method for Determination 

of surface tension: Applications of Surface Tension. Concept of Viscous Forces and Viscosity. 

Steady and Turbulent Flow. Reynolds's number: Equation of continuity: Bernoulli's Principle: 

Application of Bernoulli's equation-(i) Speed of Efflux (ii) Venturimeter (iii) Aspirator Pump (iv) 

Change of Plane of motion of a spinning ball.  

bdkbZ&3% nzO; ds lkekU; xq.k      [15 Lectures] 

izR;kLFkrk xq.kkad ,oa muds laca/k] e/; esa Hkkfjriryh vk;rkdkj NM ¼dsUVhyhoj½ ds Y 

dk fu/kkZj.k] ,sBu] nksyu] fdlh rkj dh ,saBu n`<+rk o bldk ,saBu nksyu fof/k ls 

fu/kkZj.kA i`"B ruko] Li'kZ dks.k] dsf'kdk] mUu;u fof/k] dsf'kdk esa nzo p<+kus esa vko';d 

mtkZ] i`"B] ruko dks izHkkfor djus okys dkjd tsxj] dh fof/k ls i`"B ruko dk fu/kkZj.k] 

i`"B ruko ds vuqiz;ksxA ';kucy dh ladYiuk o ';kurk xq.kakd] /kkjksjs[kh; o fo{kqC/k 

izkog] jsukWYM la[;k] lkrR; lehdj.k cjukWyh dk fl)kar cjukWyh izes; ds vuqiz;ksx % 1 

,¶yDl dh pky 2- osUpqjhehVj 3- ,fLijsVj iEi 4- fLifuax ckWy ds ry dk ifjorZuA 

Unit-IV  Oscillations        [15 Lectures] 

Concept of Simple, Periodic & Harmonic Oscillation with illustrations; Differential equation of 

harmonic oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of two 

masses connected by a spring; Translational and Rotational motion, Moment of Inertia and 

their Product, Principal moments and axes, Motion of Rigid Body, Euler's equation. 

bdkbZ&4 % nksyu        [15 Lectures] 

ljy] vkorhZ o gkeksZfud xfr dh lfp= ladYiuk] vkorhZ nksfy= dk lehdj.k] vkorhZ] 

nksfy= dh xfrt o fLFkfrt mtkZ] fLizax ls tqMs nks fiaM+ks dk nksyu] LFkkukarj.kh; o 



?kw.khZ; xfr] tM+Ro vk?kw.kZ o mudk xq.ku] eq[; vk?kw.kZ ,oa v{k] n`< fi.M dh xfr] ;wyj 

lehdj.kA 

Unit-V           [15 Lectures] 

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special 

Theory of Relativity: Lorentz Transformation Simultaneity and order of events; Lorentz 

contraction; time dilation; Relativistic, transformation of velocity. Frequency and wave number 

Relativistic addition of velocities; Variation of mass with velocity.  

Earlier Developments in physics up to 18th Century Contributions of Aryabhatt. Archimedes, 

Nicolas Copernicus, Galileo galilei, Huygens. Rebert Hooke. Torricelli, Vernier, Pascal, Kepler, 

Newton, Boyle, Young, Thompson, Coulomb. Amperes. Gauss. Biot-Savarts. Cavendish. Galvani. 

Franklin and Bernoulli.  

bdkbZ&5 %          [15 Lectures] 

lkis{kdh; ;kaf=dh% ekbdYlu o eksjys dk iz;ksx ,oa blds fu"d"kZ] fof'k"V lkisf{kdrk ds 

fl)kar dh vo/kkj.kk,a] ykWjst] :ikarj.k ledkfyd ?kVuk ,oa ?kVukvksa ds Øe] ykWjsat 

ladqpu le; foLrkj.k osx] vko`fRr rFkk oso uEcj dk lkis{kdh; :ikUrj.k] osxksa dk 

lkis{kdh; ;ksx] osx ds lkFk nzO;eku ifjorZuA 

HkkSfrdh dk izkjafHkd fodkl 18oha lnh rd% vk;ZHkV~V] vkdZfefMt fudksyl dksijfudl] 

xsfyyhvks xSfyyh] gkW;Xu] jkcVZgqd] VkWjlsyh] ofuZ;j] ikWLdy] dsIyj] U;wVu] ckW;y ;ax] 

FkkWelu] dqykWEc] ,Eih;j] xkWl] ckW;ks&lsoVZ] dsoufM'k] xsyokuh] Qszadyhu vkSj cjukWyhA 

Reference Books: 

1. University Physics Sears and Zeeman sky. XIth edition. Pearson Education. 

2. Concepts of Physics: H.C. Verma. Bharti Bhavan Publishers  

3. Problems in Physics P.K. Srivastava. Wiley Eastern Ltd.  

4. Berkley Physics Course. Vol I. Mechanics: E.M Purcell. McGraw hill  

5. Properties. of Matter. D.S. Mathur Shamlal Chritable Trust, New Delhi 

6. Mechnics: D.S. Mathur, S. Chand and Company new Delhi - 5 

7. The Feymman Lectures in Physics Vol. I: R.P. Feymman. R.B. Lighton and M. Sands  
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As Recommended by the Board of Studies 
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Session 2018-19 

Class Bsc. I Year  Paper 2 

Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Thermodynamics and Statistical Physics 
¼fgUnh½  m"ekxfrdh rFkk lkaf[;dh HkkSfrdh 

Medium of instruction 

(Teaching) 

Both ¼nksuks½ Question Paper 

Language - Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : II 

Title of the Paper  : Thermodynamics and Statistical Physics  

Unit-I  Thermodynamics-I      [15 Lectures] 

Reversible and irreversible process, Heat engines Definition of efficiency Carnot's ideal heat 

engine, Carnot's cycle, Effective way to increase efficiency, Carnot's engines and refrigerator, 

Coefficient of performance, Second law of thermodynamics, Various statements of second law 

of thermodynamics, Carnot's theorem, Chaperon's latent . heat equation, Carnot's cycle and its 

applications, Steam engine Otto engine. Petrol engine. Diesel engine.  

bdkbZ&1% m"ekxfrdh&I       [15 Lectures] 

mRØe.kh; ,oa vuqRØe.kh; izØe] dkuksZ dk vkn'kZ pØ] bldh n{krk c<+kus ds izHkkoh 

rjhdsa dkuksa dk m"eh; batu o iz'khrd] n{krk xq.kkad] m"ekxfrdh dk f}rh; fu;e o 

blds fofHkUu dFku] dkuksa dk izes;] Dysifj;kWu dh xqIr m"ek lehdj.k dkuksZpØ ,oa 

mlds vuqiz;ksxA m"eh; baftu] vkWVks baftu] isaVªksy baftu] Mhty baftuA 

Unit-II  Thermodynamics-II      [15 Lectures] 

Concept of entropy, Change in entropy in adiabatic process, Change in entropy in reversible 

cycle, Principle of increase of entropy, Change in entropy in irreversible process. T-S diagram. 

Physical signification of Entropy, Entropy of a perfect gas. Kelvin's thermodynamic scale of 

temperature. The size of a degree. Zero of absolute scale, Identity of a perfect gas scale and 

absolute scale. Third law of thermodynamics. Zero point energy, Negative temperatures (not 



possible), Heart death of the universe, Relation between thermodynamic variable (Maxwell's 

Relations). 

bdkbZ&2%  m"ekxfrdh&II       [15 Lectures] 

,UVªkih dh ladYiuk] :)ks"e izØe esa ,UVªhih dk ifjorZu pØ; izØe esa ,UVªkih dk 

ifjorZu] ,UVªkih ds o`f) dk fl)kar] mRdze.kh; o vuqRØe.kh; izØe esa ,UVªkih dk 

ifjorZu&T-S vkjs[k] ,UVªkih dk HkkSfrd egRo] vkn'kZ xSl dh ,UVªkih] dsfYou dk 

m"ekxfrd rki iSekuk] ije iSekus dk 'kwU; rki] vkn'kZ xSl o ije rke iSekus esa 

lkE;rkA m"ekxfrdh dk r`rh; fu;e] 'kwU; fcUnw mtkZ] _.kkRed rkiØe ¼lEHko ugha½ 

czgek.M dh m"eh; lekfIrA m"ekfxdh pjksa esa laca/k ¼esDlosy ds lehdj.k½ 

Unit-III  Statistical Physics-I      [15 Lectures] 

Description of a system: Significance of statistical approach, Particle-states, System-states. 

Microstate and Macro-states of a system. Equlibrium States, Fluctuation Classical & Statistical 

Probability the equi-probability postulate, Statistical ensemble, Number of states accessible to a 

system. Phase space. Micro Canonical Ensemble, Canonical Ensemble. Helmholtz freee energy, 

Enthalpy, First law of thermodynamics, Gibbs free energy. Grand Canonical Ensemble.     

bdkbZ&3%  lkaf[;dh; HkkSfrdh&1     [15 Lectures] 

fudk; dk o.kZu% lkaf[;dh; vo/kkj.kk dk egRo] d.k ,oa fudk; dh voLFkk,sa] fudk; dh 

lw{e ,oa LFkwy voLFkk,a lkE; voLFkk,sa fopyu] fpjlEer o lakf[;dh izkf;drk] iwoZ 

izkf;drk fl)kUr lkaf[;dh ,UlsEcy] fdlh fudkl ds fy;s vfHkxE; voLFkk,sa] dyk 

vkdk'k] ekbZØks dsuksuhdy ,UlsEcy] dsuksuhdy ,UlsEcy] gsYeksYVt eqDr mtkZ] ,UFkyih] 

m"ekxfrdh dk izFke fu;e] fxCl] eqDr mtkZ] xzasM dsuksuhdy ,UlsEcy- 

Unit-IV  Statistical Physics-II      [15 Lectures] 

Statistical Physics: Phase space, The Probability of a distribution. The most probable 

distribution and its narrowing with increase in number of particles. Maxwll-Boltzmnn statistics 

Molecular speeds. Distribution and mean. r.m.s and most probable velocity. Constraints of 

accessible state. and maccessible states Quantum Statistics: Partition Function, Relation 

between Partition Function and Entropy, Bose-Eistein statistics. Black-Body radiation, The 

Rayleigh-Jeans formula, The Planck radiation formula, Fermi-Dirac Statistics. Comparison of 

results. Concept of Phase transitions.  

bdkbZ&4%  lkaf[;dh; HkkSfrdh&II     [15 Lectures] 

lkaf[;dh; ;kaf=dh% dyk vkdk'k] forj.k dh izkf;drk] vf/kdre] laHkkO; forj.k o 

bldk d.kksa dh la[;k c<+us ij ladqpu] esDlosy] cksYVteSu lkaf[;dh] vk.kfod pky dk 

forj.k] vkSlr pky] oxZ&ek/;&ewy pky vkSj vf/kdre izlEHkko osx] izfrca/k vfHkxE;]  

,oa vuvfHkxE; voLFkkvksa ds izfrca/kA DokaVe lkaf[;dh% ikVhZ'ku Qyu] ,aVªkih o ikVhZ'ku 



Qyu esa laca/k] cksl vkbUlVhu lkaf[;dh] d`".k fi.M fofdj.k] jsys thUl lw=] Iykad 

fofdj.k lw=] QehZ&fMjkd lkaf[;dh ifj.kkeksa dh rqyuk Qsl laØe.k dh laYiukA  

Unit-V  Contributions of Physicists      [15 Lectures] 

S.N. Bose, M.N. Saha, Maxwell, Clausois. Boltzmaan. Joule, Wien, Einstein, Plank Bohr. 

Heiesnberg. Fermi, Dirac, Max Born Bardeen. 

bdkbZ&5%  HkkSfrdfonksa dk ;ksxnku      [15 Lectures] 

,l-,u- cksl] ,e-,u- lkgk] eSDlosy] Dykfl;l] cksYVeSu] twy] ohu] vkbUlVhu] Iykd 

cksgj] gkbZtucxZ QehZ] fMjkd] esLdckuZ okMhZuA 

Text and Reference Books: 

1. Heat and Thermodynamics: Mark W. Zemansky. Richard H.Ditman. Sventh Edition. 

 McGraw-Hill International Editions.  

2. Thermal Physics (Heat and Thermodynamics) A.B. Gupta, H.P. Roy, Books and Allied (P) 

 Ltd. Calcutta.    

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company Ltd. 

 New Delhi.  

4. Berkley Physics Course, Vol 3, Thermodynamics: F, Reif, Mergraw Hill  

5. Thermodynamics and Statistical Physics, D.P. Khandelwal and A.K. Pandey, 

 Himalaya Publication.  

6. Laboratory manual of Physics for undergraduate classes, D.P. Khandelwal Vani 

 Publication house. New Delhi.  

 

 

 

 

 

 

 

 

 



Class: B.Sc. First Year 

Max. Marks: 50 

Subject   : Physics  

For Regular Students     

Practical   Sessional   Viva  Total 

25   10   15  50  

For Ex-Student  

Practical   Sessional  Viva  Total 

35   00   15  50 

List of Practical's 

1. To verify laws of parallel and perpendicular axes for moment of inertia.  

2. To determine acceleration due to gravity using compound pendulum.  

3. To determine damping coefficient using a bar pendulum.  

4. To determine Young's Modulus by bending of beam Method.  

5. To determine Young's Modulus using Cantilever method.  

6. To determine coefficient of rigidity by static method.  

7. To determine Coefficient of rigidity by dynamic method.  

8. To determine Surface Tension by Jaegar's method.  

9. To determine Surface Tension of a liquid by capillary rise method.  

10. To determine Viscosity of fluid using Poisellie's methods.  

11. To study conversion of mechanical energy into heat using Calender & Barne's Method.  

12. To determine heating efficiency of electrical Kettle with various voltages.  

13. To determine heating temperature coefficient of resistance using platinum resistance 

 thermometer. 

14. To determine thermo electromotive force by a thermocouple method.  

15. To determine heat conductivity of bad conductors of different geometry by Lee's 

 method.  

16. To verify Newton's Laws of cooling.  



17. To determine specific heat of Coefficient of thermal conductivity by Searl's Method.  

18. To determine Specific heat of a liquid.  

19. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs 

 temperature using M.S. Excel/C++ 

20. To plot equation of state and Vander-Wall equation with temperature using M.S. 

 Excel/C++ 
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Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2018-19 

Theory 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  I 

Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first and 

second kind, Hermite, Legendre, Associate Legendre and 

Laguerre Polynomials, Curvilinear coordinate system with 

specific cases of Cartesian, Cylindrical and  Spherical 

coordinate systems. 

 

 

 

1. L.A. Pipes Mathematics of 
Engineers and Physicists. 

 

2. Arfken Mathematical 
Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 
Machematical Physics. 

 

4. H.K.Dass Mathematical 
Physics 

 

Unit - II (English) Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a damped 

harmonic oscillator. 

 



Unit - III (English) Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional problems, 

eigen function expansion of Green's function, Fourier 

transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

 

5. Ghatak, Goyal & Guha 
Mathematical Physics 

 

6. M.R. Spiegal (Schaum 
Series )  Complex variable 
& Laplace Transform. 

 

Unit - IV (English) Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of virtual 

work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the conservation 

theorems, Reduction to the equivalent one body problem; the 

equation of motion and first integrals, the differential equation for 

the orbit. 

 

1. H. Goldsetin (Addison 
Wesley) Classical 
Mechanics 

 

2. N.C. Rana  & P.S. Jog 
Classical Mechanics 

 

3. Landu  & Lifshitz 
(Pergamann Press) 
Classical Mechanics 

 

4. A Sommarfield 
(Academic Press) 
 

Unit - II (English) The equitation of canonical transformation and generating functions: 

The Hamilton-Jacobi Action and Angle variables. Poisson.s  brackets; 

simple algebraic properties of Poisson.s. brackets. The equation of 

motion in Poisson.s Brackets notation. Poisson theorem; principle of 

least action. The Kepler problem, Inverse central force field, 

Rutherford scattering. 

 



Unit - III (English) Theory of small oscillations, Equations of motion, Eigen frequencies 

and general motion, normal modes and coordinates, Applications to 

coupled pendulum and linear bistable molecule. Rotating coordinate 

systems. Acceleration in rotating frames. Coriolis force and its 

terrestrial astronomical applications, Elementary treatment of 

Eulerian coordinates and transformation matrices. Angular 

momentum inertia tensor. Eular equations of motion for a rigid body. 

Torque free motion for a rigid body. 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - IV (English) Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-dimensional 

formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic mechanics. 

Covariant Lagrangian, covariant Hamiltonioan, Examples. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 

 

 



Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,  

Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2018-19 

Theory 

 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of continuity, 

Normality, orthogonality and closure properties of eigen 

functions, expectation values and Ehrenfest theorems, solution 

of Schrodinger equation for one dimensional (a) potential well 

(b) potential step and (c) Potential barrier. 

 

 

1. L I Schiff, Quantum 
Mechanics  

 

2. S Gasiorovvicz. Quantum 
Physics 

 

 

3. B.Craseman and J D Powell 
Quantum Mechanics 

 

4. A.P. Messiah Quantum 
Mechanics 

 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation operators, 

matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 



  

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - III  (Engilish) Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential and 

their respective application to atomic spectra molecular spectra 

and low energy nuclear states (deuteron). 

 

Unit - IV (English) Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation theory. 

Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure derivations 

of the equations for I-V characteristics under different conditions, 

microwave devices, tunnel diode, transfer electron devices (Gunn 

diode) avalanche transits time devices, Impatt diodes and 

parametric devices. 

 

1. SM Sze Willey (1985) 
Semiconductors devices - 
physics technology. 

 

2. MS Tyagi Introduction to 
semiconductors devices 

 

3. M.Sayer and A Manisingh 
Measurement  
instrumentation  and 
experimental design in 
physics and engineering. 

 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population inversion 

in active region, light confinement factor, optical gain and 

threshold current for lasing. 

 



Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random Access 

Memory (RAM). Types of ROM: PROM, EPRON, EEPROM AND 

EAPROM,  Static and dynamic RAMs (SRAM & DRAM), 

characteristics of SRAM and DRAM. 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) Storage 

Devices. 

 

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - IV (English) Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications in 

sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 
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Session 2018-19 

Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To study Characteristics of "Tunnel Diode". 

2. To study Characteristics of "Field Effect Transistor". 

3. To study  Characteristics  of "Unijunction Transistor". 

4. To study Characteristics of "MOSFET" 

5. To study Characteristics of "Thermister" 

6. To study Characteristics of "Triac" 

7. To study Characteristics of "Zender Diode". 

8. To study Characteristics of :V R Tube" 

9. To study Characteristics of "LED & Photo Transistor" 

10. To determine hybrid parameters of a transistor 

 



11. To verify Richardson’s Equation. 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2018-19 

Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  General (Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To determine Planck's constant 'h' by photo cell. 
 

2. To determine Planck's constant 'h' by solar cell. 
 

3. To determine 'e/m' by 'Thomas' method. 
 

4. To determine 'e/m' by Milliken's Oil Drop method. 
 

5. To study resolving power of diffraction grating. 
 

6. To find out thickness of mica sheet by biprism. 
 

7. To study waveform and frequency by CRO. 
 

8. To study diffraction at single slit. 
 

9. To analyze elliptically polarized light by Babinate's 
Compensator. 

 



 

10. To verify Fresnel's formula & Canchy’s  formula 
 

11. To find 'electronic charge' 'e' by rectifier. 
 

12. To find energy band gap 

13.   To determine low resistance by Kelvin's Double Bridge. 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Theory 

Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS –II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - I   (English) Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method and 

its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 

1. LI  Schiff Quantum 
Mechanics 

 

2. S Gasirowicaz Quantum 
Physics 

 

3. B.Craseman and J J 
Powell Quantum 
Mechanics (Addison 
Wessley) 

 

4. A. Messiah Quantum 
Mechanics 

 

5. J.J. Sakurai Modern 

Unit - II (English) Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and transition 

probability. 

Unit - III (English) Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly rigid 



sphere, complex potential and absorption, scattering by spherically 

symmetric potential, identical practices with spin, Pauli's spin 

matrices. 

 

Quantum Mechanics 
 

6. Mathews and 
Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - IV (English) Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in presence 

of electromagnetic field, hydrogen atom, short  comings of Klein-

Gordon equation, Dirac’s relativistic equation for free electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

 

1. F Reif Statistical and 
thermal Physics 

 

2. K Huang Statistical 
Mechanics 

 

3. R K Pathria Statistical 
Mechanics 

 

4. R Kubo Statistical 
Mechanics 

 

5. Tandan Statistical 
Physics. 

Unit - II (English) Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-Einstein 

statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in metals, 

Boltzman transport equation. 

 

Unit - III (English) Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution in 



one-dimension. 

 

 

Unit - IV (English) Thermodynamics fluctuation spatial correlation Brownian motion, 

Langevin theory, fluctuation dissipation theorem, the Fokker-Planck 

equation, Onsager reciprocity relations. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  III 

Title of the Paper  ELECTRODYNAMICS AND PLASMA PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, Biot-

Sawart law, Ampere law, Maxwell's equations, scalar and vector 

potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, 

solution of Maxwell equations in conducting media radiations by 

moving charges, retarded potentials, Lienard Wiechrt potentials, 

fields of charged particles in uniform motion, fields of arbitrarily 

moving charge particle. 

 

 

1. Bitteneerort Plasma 
Physics 

 

2. Chen Plasma 
Physics 

 

3. Gupta, Kumar, 
Singh Electro 
dynamics 

 

4. Sen Plasma state 
and matter  

 

5. Jackson Classical 
electrodynamics 

Unit - II (English) Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 

Invariance of electric charge, relativistic transformation properties of 

E and H fields, Electromagnetic fields tensor in 4-demension Maxwell 

equation, Four Vector current and potential and their invariance 

under Lortentz transformation, covariance of electro-dynamics. 

Langragian and Hamiltonian for a relativistic charged particle in 



External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

 

6. Pamolsky & Philips 
Classical electricity 
and Magnetism. 

 Unit - III (English) Elementary concept of occurrence of plasma. Gaseous and solid state 

plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 

 

Unit - IV (English) Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma the 

theory of single and double probes. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  IV 

Title of the Paper  ATOMIC AND MOLECULAR PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of alkali 

elements, Spin orbit interaction and line structure of alkali 

Spectra Methods of molecular quantum mechanics, Thomas 

Fermi statistical model, Hartree and Hartree fock method, 

Two electron system. Interaction energy in L-S and J-J 

coupling, hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White Introduction 
to atomic spectra 

 

2. C.B. Banwell 
Fundamental of 
molecular spectroscopy 

 

3. Walker and Strengthen 
Spectroscopy Vol. I , II 
and III 

 

4. G.N. Barrow 
Introduction of 
molecular spectroscopy 

 

5. Herzberg Spectra of 
diatomic molecules 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. Rotational 

spectra of diatomic molecules as a rigid rotator, Energy level 

and Spectra of non-rigid rotator, intensity of rotational lines. 

 



Unit - III (English) Vibrational energy of diatomic molecule, diatomic molecule 

as a simple harmonic oscillator, Energy levels and spectrum, 

Morse potential energy curve, Molecules as vibrating 

rotator, Vibration spectrum of diatomic molecule PQR 

branches, IR spectrometer (qualitative) 

 

 

6. Jeanne L and McHale 
Molecular 
spectroscopy 

 

7. J.M. Brown Molecular 
spectroscopy 

 

8. P.F. Benmath Spectra 
of atoms and 
molecules 
J.M. Halian Modern 

Spectroscopy 

Unit  - IV (English) Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, pure 

rotational and vibrational spectra, Techniques and 

instrumentation, Photo electron spectroscopy, elementary 

idea about photo acoustic spectroscopy and Moss Bauer 

spectroscopy (principle). 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  General (Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To find Young's modulus of metallic rod by Newton's 
ring method. 

 

2. To find Poisson's ratio and Young's modulus of glass by 
Cornu's method 

 

3. To find capacitance by "Shearing bridge". 
 

4. To find self and mutual inductance by Anderson's 
bridge. 

 

5. To study BH curve for soft iron rod by CRO 
 

6. To study BH curve for the specimen of iron in form of 
anchor ring. 

 

7. To determine resistivity of given material by 'Four Probe 

 



Method'. 
 

8. To determine band gap in semiconductor by 'For Probe 
Method'. 

 

9. To study "Hall Effect". 
 

10. To find "Stefan's Constant". 
 

11. To verify Cauchy's Formula 
 

12. To study thermo emf of a thermo couple 
  

13. To measure drift velocity in semi conductor 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Practials 

Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To study Basic Logic Gates 
 

2. To study ''NAND" Gate 
 

3. To verify De Morgan's Law 
 

4. To study frequency response of R.C. coupled amplifier. 
 

5. To study regulated/ unregulated power supply. 
 

6. To study characteristics of Silicon Controlled Rectifier. 
 

7. To study Fourier analysis of a complex wave form  
 

8. To study cathode follower 

 



 

9. To study emitter follower 
 

10. To study frequency response of passive filters 
 

11. To compare characteristics of  Ge & Si Transistor. 

 
 

 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  

Bravis lattice in two and three dimension. Simple crystal 

structures: Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 
Crystallography for solid 
State physics. 

 

2. Azaroff: Elementary to 
Solids. 

 

3. Omar: Introduction 
Solids State Physics. 

 

4. Kittle: Solids State 
Physics 

Unit-2 Crystal diffraction by X-Ray:  

Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction! Condition in term of reciprocal 

lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  

Stress and strain components, elastic compliance and stiffness 

constants, elastic energy density, reduction of number of elastic 



constants, elastic stiffness constants for isotropic body, elastic 

constant for cubic isotropic bodies, elastic waves, waves in (100) 

direction, experimental determination of elastic constants. 

 

5. Huong: Theoretical solids 
state physics 

 

6. Weertman and 
Weertman: Elementary 
dislocation theory 

 

7. Buerger: Crystal 
structure physics. 

 

8. Made Lung: Introduction 

to solids state physics. 

Unit-4 Lattice vibration and phonons:  

Lattice dynamics of a diatomic linear lattice. Lattice vibrational 

spectrum. The concept of phonons momentum of phonons. 

Inelastic scattering of photons by phonons. Inelastic scattering 

of neutrons by phonons. Inelastic scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  

Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 
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Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  

Nuclear forces, exchange and tensor forces, meson theory of 

nuclear forces, Low-energy n-p scattering and spin dependence 

of n-p forces. Direct and compound nuclear reaction 

mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor and 

V.S. Ramamurthy 

 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

Unit-2 Acclerators of charged particles:  

Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction accelerator 

(Betatron) Electron synchrotron and linear accelerator (Linac) 

 

 

 



Unit-3 Nuclear models:  

Liquid drop model, Bohr-wheeler's theory of nuclear fission, 

shell model, spin orbit interaction, magic number, spin and 

angular momenta of nuclear ground state, nuclear quadrupole 

moment. 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics Principles  

&  Application 

:  Lilley 

Unit-4 Nuclear decay and elementary particles:  

ß Decay, general features of ß  ray spectrum, Fermi theory of ß 

decay, selection rules, parity in ß  decay, multipole radiation, 

internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  

Classification of elementary particles, fundamental interaction, 

parameters of elementary particles. Symmetry and conservation 

laws, symmetry schemes of elementary particles SU(3). 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 
applications" by A.P. 
Malvino  and Donald P. 
Leach, Tata Megraw-Hill 
Company, New Delhi, 1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem, Gates: OR, 

AND, NOT, NOR, OR, NAND, XOR, XNOR, Boolean Algebra, 

Karnaugh Map, adder and subtractor circuit design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker and 

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race 

around condition registers, shift registers (left and right shift) 

 



Unit-4 Counters-asynchronous (ripple) counter, synchronous (parallel) 

counter, MOD-5 counter and MOD-10 counter, BCD counter, Up-

Down counter, Shift Register counter (Ring counter) 

 

3.  Digital electronics : S.N. Ali 

 

4.  Digital electronics: Morries   

      Mano 

 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications V 

edition. 

Unit-5 Digital to analog conversion (Binary weighted register method, R-

2R ladder network method, complete DAC structure. Analog to 

digital converters (Stair case or counter method, single slope, 

equal slope, successive approximation ADC) 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  

Concept of Nuclear Magnetic resonance spectroscopy, Interaction 

between nuclear spin and magnetic field, population of energy 

level, relaxation processes, spin-spin interation and spin-spin 

coupling between two and more nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular Spectroscopy : 

C.B. Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer Spectroscopy 

: M.R. Bhide 

 

Unit-2 Electronic spectra of Diatomic Molecules and Fourier transform 

infrared spectroscopy 

Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). Fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 

bands and functional groups 



 4. NMR and Chemistry : 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-3 Raman Spectra:  

Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the structure 

determination. 

Unit-4 Mossbauer Spectroscopy:  

Mossbauer effect, principles of Mossbauer spectroscopy, recoil 

less emission of gamma emission, line width and resonance 

absorption, application of Mossbauer spectroscopy (Isomer shift, 

Quadra pole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  

Elementary Idea about ESR, Principle of ESR, ESR spectrometer, 

splitting of electron energy levels by a magnetic field, G-Values, 

simple experimental set-up of ESR. ESR spectra of free radicals in 

solution, Anisotropic system. 
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Class M.Sc. Semester :  III 

Subject  Physics 

Title of Paper  Lab-A & Lab-B 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 +100 

LAB A 

Syllabus Recommended  Books 

 

1. Find thickness of a wire using LASER 
 

2. To find '    ' of LASER light 
 

3. To find       of liquid using LASER 
 

4. To study Wein Bridge Oscillator 
 

5. To study Hartley Oscillator 
 

6. To study Differential Comparator 
 

7. To study Operational Amplifier as :Adder and Sub 
tractor" 

 

 



8. To study Operational Amplifier as :Diffrentiator" 
 

9. To study Operational amplifier as " Integrator". 
 

10. To study Operational Amplifier as " Mono stable Multi 
vibrator" 

 

11. To study Operational amplifier as  low pass and high 
pass filter. 

 

12. To study Operational Amplifier as square wave 
generator. 

 

13. To study Operational amplifier as current voltage 
converter. 

 

14. To study Operational Amplifier as current gain amplifier. 
 

15. To study Operational Amplifier as Schmith Trigger. 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                      % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 

single crystal, burgers vector stress fields around dislocation. 



Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 

films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 

 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population invertion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 



Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  

 

 

 

 

  



 

Sarojini Naidu Govt. Girls P. G. Autonomous College, Shivaji Nagar, Bhopal 

Session ¼l=½ & 2018-19 

Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 



Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C    : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page  : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % IV-E 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Optional 

Max. Marks vf/kdre vad           % CCE : 30, Main Exam : 70 Total - 100          

Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual 

input, single input unbalanced output (ac analysis) only, block diagram of a typical op 

amp analysis, schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, 

Application as astable and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset 

current, input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band 

width product, output resistance, supply currents power consumption, inverting and 

non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and 

averaging amplifier, integrator and differentiator. Oscillator Principles: oscillator types, 

frequency, stability response, the phase shift oscillator, Wein-bridge oscillator, L-C 

tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware 

specification: Pin-outs and pin functions, clock generator (8284A) Bus buffering and 

latching, Bus timing, Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, 

program memory addressing modes, stack memory-addressing modes. Instruction set: 

data movement Instructions, Arithmetic and login instructions, program control 

instructions. Programming example: Simple Assembly language programs table 

handling direct table addressing, searching a table sorting a table using pseudo ops. 

 



Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications  : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  I 

Title of the Paper  Condensed Matter Physics-II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw dislocation, 

mechanism of plastic deformation in solids, stress and strain fields of screw and edge dislocation, 



 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 

 

 

 

 

 

 

 

 

 

 

elastic energy of dislocation, slip and plastic deformation, shear strength of single crystal, burgers 

vector stress fields around dislocation. 

Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin films, 

expression for electrical conductivity of thin films, Hall coefficient quantum size effect in thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  II 

Title of the Paper  Laser Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population inversion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic of 

laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF lasers. 

Unit-4 Application of Lasers 



Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 

Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  III 

Title of the Paper  Computer Programming & Informatics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical assignment, 

conditional, increment and decrement operators. Evaluation of expression and operator 

precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, while, 

Do... while and for statements) Simple C programmes like search of prime number  between given 

range of numbers, finding the smallest and largest of three numbers, sume of algebraic series, 

factorial of given number, roots of a quadratic equation, binary of decimal and decimal to binary 

conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 



Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 
Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief idea 

about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

Suggested Readings: 

 

1. Let us C     : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page   : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 



 'O' level module M1.2 

6. C# 2008 in simple step   Dreamtech press 

7. C# 2008    programming block book 

     Dreamtech press 
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Class M.Sc. Semester:  IV 

Subject     Physics Paper No :  IV 

Title of the Paper  Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual input, 

single input unbalanced output (ac analysis) only, block diagram of a typical op amp analysis, 

schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, Application as astable 

and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset current, 

input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band width product, 

output resistance, supply currents power consumption, inverting and non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and averaging 

amplifier, integrator and differentiator. Oscillator Principles: oscillator types, frequency, stability 

response, the phase shift oscillator, Wein-bridge oscillator, L-C tunable oscillator, square wave 

generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware specification: 



Pin-outs and pin functions, clock generator (8284A) Bus buffering and latching, Bus timing, 

Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, program 

memory addressing modes, stack memory-addressing modes. Instruction set: data movement 

Instructions, Arithmetic and login instructions, program control instructions. Programming 

example: Simple Assembly language programs table handling direct table addressing, searching 

a table sorting a table using pseudo ops. 

 

Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits  : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications   : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 
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Unit-1 Electrostatics [15 Lectures] 

 

Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple 

distributions of charge at rest, dipole and quadruple fields. Work done on a charge in an 

electrostatic field expressed as a line integral, conservative nature of the electrostatic field. 

Relation between electric field & electric potential (E = -  V), torque on a dipole in a uniform 

electric field and its energy, flux of the electric field, Gauss's law and its application for finding 

E for symmetric charge distributions, Gaussian pillbox, fields at a surface of a conductor, 

screening of E field by a conductor. Capacitors, electrostatic field energy, force per unit area of 

the surface of a conductor in an electric field, conducting sphere in a uniform electric field, point 

charge in front of a grounded 

infinite conductor. Dielectrics, parallel plate capacitor with a dielectric, dielectric constant, 

polarization and polarization vector P, relation between displacement vector D, E and P. 

Molecular interpretation of Claussius-Mossotti equation, boundary conditions satisfied by E and 

D at the interface between two homogenous dielectrics, illustration through a simple example. 

 

Unit-2 Magnetostatics [15 Lectures] 

 

Force on a moving charge, Lorentz force equation and definition of B, force on a straight 

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic dipole 

moment, angular momentum and gyromagnetic ratio, Biot and Savart's law, calculation of H for 

simple geometrical situations such as Solenoid, Anchor ring. Ampere's Law, ×B = μ0J, .B = 

0. Field due to a magnetic dipole, free and bound currents, magnetization vector (M), 

relationship between B, H and M. Derivation of the relation ×M = J for nonuniform 

magnetization. 

 

Unit-3 Current Electricity and Bio electricity [15 Lectures] 

Current Electricity: Steady current, current density J, non-steady currents and continuity 

equation, Kirchoff’s laws and analysis of multiloop circuits, growth and decay of current in LR 

Class B.Sc. Semester IV 

Subject Physics  

Title of Paper Electrostatics, Magnetostatics and Electrodynamics 

Medium of Teaching English/Hindi  

Compulsory/Optional Compulsory  

Maximum Marks :100 70 + (C.C.E.) 30 = 100 



and CR circuits, decay constants, LCR circuits. AC circuits, complex numbers and their 

applications in solving AC circuits problems, complex impedance and reactance, series and 

parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and  

networks and transmission of electric power. 

Bioelectricity: Electricity observed in living systems, Origin of bioelectricity, Sodium and 

potassium transport, Resting potential and action potential, Nernst’s equation, Conduction 

velocity, Origin of compound action potential, Neuron structure and function, An axon as cable, 

Membrane resistance and capacitance. 

 

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures] 

 

(Note: The emphasis here should be on the mechanical aspects and not on the details of the 

apparatus mentioned which are indicated as applications of principles involved.) 

 

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field - 

CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and velocity 

selector, Curvatures of tracks for energy determination for nuclear particles; Principle and 

working of Cyclotron. Mutually perpendicular and parallel E & B fields; Positive ray parabolas, 

Discovery of isotopes, Elements of Mass Spectrographs, Principle of magnetic focusing (lenses). 

 

Unit-5 Electrodynamics [15 Lectures] 

 

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential 

forms of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic 

field, Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field 

energy density. Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in 

vacuum and dielectric media, Reflection at a plane boundary of dielectrics, Fresnel’s Laws, 

Polarization by reflection and total internal reflection, Waves in a conducting medium, 

Reflection and refraction by the ionosphere. 

 

References: 
1. Introduction to Electrodynamics: David J. Griffiths, 4th Edition, Printice Hall. 

2. Classical Electrodynamics: Jhon David Jackson, Jhon Wiley & Sons. 

3. Electrodynamics: Emi Cossor & Bassin Lorraine, Asahi Shimbunsha Publishing Ltd. 

4. From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland, 

Masschuetts (Reference for topics of Bioelectricity) 
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Unit-I: QUANTUM MECHANICS-1 15 Lectures 
 

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De Broglie 
hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets. Concept of 
phase and group velocity. Two slit experiment with electrons. Probability. Wave amplitude and 
wave functions. Heisenberg’s uncertainty principle with illustrations. Basic postulates and 
formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation of wave function. 
Equation of continuity. Probability current density. Boundary conditions on the wave function. 
Normalization of wave function. 
 
Unit-II: QUANTUM MECHANICS-2 15 Lectures 
 

Time independent Schrodinger equation: One dimensional potential well and barrier. 
Boundary conditions. Bound and unbound states. Reflection and transmission coefficients for a 
rectangular barrier in one dimension. Explanation of alpha decay. Quantum phenomenon of 
tunneling. Free particle in one-dimensional box, eigen functions and eigen values of a free 
particle. One-dimensional simple harmonic oscillator, energy eigenvalues from Hermite 
differential equation, wave function for ground state. Particle in a spherically symmetric 
potential. Rigid rotator. Orbital angular momentum, azimuthal quantum numbers and space 
quantization. Radial solutions and principle quantum number. Hydrogen atom. 
 
Unit-III: ATOMIC SPECTROSCOPY 15 Lectures 
 

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules. 
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with 
classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauli 
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric wave 

Class B.Sc. Semester V 

Subject Physics  

Title of Paper Quantum Mechanics and Spectroscopy 

Medium of Teaching English/Hindi  

Compulsory/Optional Compulsory  

Maximum Marks :100 70 + (C.C.E.)30 =100 



functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling, Vector 
model L-S and J-J coupling. Doublet structure of alkali spectra. Zeeman effect. Continuous and 
characteristic X-rays. Mossley’s law. 
 
Unit-IV: MOLECULAR SPECTROSCOPY 15 Lectures 
 

Spectra: Various types of spectra. Rotational spectra. Intensity of spectral lines and 
determination of bond distance of diatomic molecules. Isotope effect. Vibrational energies of 
diatomic molecules. Zero point energy. Anharmonicity. Morse potential. Raman 
effect,Rotational Raman spectra and Vibrational Raman spectra. Stokes and anti-Stokes lines 
and their intensity difference. Electronic spectra. Born-Oppenheimer approximation. Frank- 
Condon principle, singlet and triplet states. Fluorescence and phosphorescence. 
 
Unit-V: 

NUCLEAR PHYSICS  15 Lectures 

 
Interaction of charged particles and neutrons with matter, working of nuclear detectors, G-M 

counter, proportional counter, Scintillation counter, Cloud chamber. 

 

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the 
nucleus and Binding energy. Alpha particle spectra – velocity and energy of alpha particles. 
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino. Energy levels and decay schemes. 
Positron emission and electron capture. Selection rules. Beta absorption and range of beta 
particles. Kurie plot. Nuclear reactions, pair production. Q-values and threshold of nuclear 
reactions. Nuclear reaction cross-sections. Examples of different types of reactions and their 
characteristics. Compound nucleus, Bohr’s postulate of compound nuclear reaction, Semi 
empirical mass formula, Shell model, Liquid drop model, Nuclear fission and fusion (concepts). 

 
References: 
1 Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005. 
2 Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005. 
3 Quantum Mechanics: Concepts and Applications, Nouredine Zettili, Jacksonville 
State University, Jacksonville, USA, John Wiley and Sons, Ltd, 2009. 
4 Introductory Quantum Mechanics & Spectroscopy: K.M. Jain, South Asian 
Publications. 
5 Physics of Atoms & molecules: B.H. Bransden & C.J. Joachaim, Pearson 
Education, Singapore, 2003 
6 Fundamentals of Molecular Spectroscopy: C.M. Banwell & M. McCash, McGraw 
Hill (U.K. edition) 
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Unit-1 SOLID STATE PHYSICS-1 15 Lectures 
 

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry. 
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias Lattice). 
Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered cubic lattices. 
Laue and Bragg’s equations. Determination of crystal structure with X-rays, X-ray spectrometer. 
Ionic, covalent, metallic, van der Waals and hydrogen bonding. Band theory of solids. Periodic 
potential and Bloch theorem. Kronig-Penny model (Qualitative). 
 
Unit-II: SOLID STATE PHYSICS-2 15 Lectures 
 

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific heats of 
solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and chain of two 
types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heat of electron. 
Wiedemann-Franz law. Hall effect. Response of substances in magnetic field, dia-, para- and 
ferromagnetic materials. Classical Langevin theory of dia and paramagnetic domains. Curie’s 
law. Weiss’ theory of ferromagnetism and ferromagnetic domains. Discussion of BH hysteresis. 
 
Unit-III: SEMICONDUCTOR DEVICES-1 15 Lectures 
 

Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands, Energy level 
diagram. Conductivity and mobility. Junction formation, Barrier formation in p-n junction diode. 
Current flow mechanism in forward and reverse biased diode (recombination), drift and 
saturation of drift velocity. Derivation of mathematical equations for barrier potential, barrier 
width. Single p-n junction device (physical explanation, current voltage characteristics and one 
or two applications). Two terminal devices. Rectification. Zener diode. Photo diode. Light 
emitting diode. Solar cell. Three terminal devices. Junction field effect transistor (JFET). Two 
junction devices. Transistors as p-n-p and n-p-n. Physical mechanism of current flow. 
Characteristics of transistor. 

Class B.Sc. Semester VI 

Subject Physics  

Title of Paper SOLID STATE PHYSICS AND DEVICES 

Medium of Teaching English/Hindi  

Compulsory/Optional Compulsory  

Maximum Marks :100 70 + (C.C.E.) 30 = 100 



 
Unit-IV: SEMICONDUCTOR DEVICES-2 15 Lectures 
 

Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Single stage CE 
amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedance, 
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions). RC coupled 
amplifiers (frequency response). Class B push-pull amplifier. Feedback amplifiers. Voltage 
feedback and current feedback. Effect of negative voltage series feedback on input impedance. 
Output impedance and gain. Stability, distortion and noise. Principle of an Oscillator, 
Barkhausen criterion, Colpitts, RC phase shift oscillators. Basic concepts of amplitude, 
frequency and phase modulations and demodulation. 
 
Unit-V: NANO MATERIALS 15 Lectures 
 

Nanostructures: Introduction to nanotechnology, structure and size dependent properties. 3D, 
2D, 1D, 0D nanostructure materials and their density of states, Surface and Interface effects. 
Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top Down 
approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting nanomaterials. 
Essential differences in structural and properties of bulk and nano materials (qualitative 
description). Naturally occurring nano crystals. Applications of nanomaterials. 
 

References: 
 
1 Introduction to Solid State Physics, C. Kittel, VIIIth Edition, John Wiley and Sons, New 
York, 2005. 

2 Intermediate Quantum theory of Crystalline Solids, A. O. E. Animalu, Prentice Hall of 
India private Limited, New Delhi 1977 
3 Solid State Physics, N. W. Ashcroft, and N. D. Mermin, Harcourt Asia (P) Ltd. 2001 
4 The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr., 
Wiley Inter Science, 2008 
5 Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies, Cambridge 
University Press, U.K., 1998 
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Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Math Physics, Mechanics and Properties of Matter 
¼fgUnh½  xf.krh; HkkSfrdh ;kaf=dh rFkk nzO; ds xq.k 
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(Teaching) 

Both ¼nksuks½ Question Paper 

Language - Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : I  

Title of the Paper  : Mathematical Physics, Mechanics and Properties of Matter  

Unit-I  Mathematical Physics     [15 Lectures] 

Addition, subtraction and product of two vectors: Polar and axial vectors and their examples 

from physics: Triple and quadruple product (without geometrical application): Scalar and vector 

fields: Differentiation of a vector: Repeated integral of a function of more than one variable: 

Unit tangent and unit normal vector Gradient. Divergence and Curl: Laplacian operator; Idea of 

line surface and volume integrals; Gauss; Stokes and Green's Theorems. 

bdkbZ&1% xf.krh; HkkSfrdh       [15 Lectures] 

nks lfn'kks dk ;ksx varj o xq.kuQy] /kqzoh; ,oa v{kh; lfn'k ,oa muds HkkSfrdh mnkgj.k 

rhu o pkj lfn'kksa dk xq.ku ¼T;kferh; vuqiz;ksx ds fcuk½] vfn'k o lfn'k {ks= lfn'k 

dk vodyu ,d ls vf/kd pjksa ds Qyu dk cjEckj lekdyu] bdkbZ Li'kZ lfn'k] o 

bdkbZ ukeZy lfn'k] lfn'k dk xzsfM;UV] Mk;otsZl ,oa dyZ] ykIyklh;u vkijsVj] js[kh;] 

i`"Bh;] vk;ru lekdyu xkWl] LVksd o xzhu izes;A  

Unit-II  Mechanics       [15 Lectures] 

Position, velocity, and acceleration vectors, Vectors. Components of velocity and acceleration in 

different coordinate systems Newton's Laws of motion and its explanation with problems 

various types of forces in nature (explanation). Pseudo Forces (e.g. Centrifugal Force), coriolis 

force and its applications. Motions under a central force. Derivation of Kepler's laws. 

Gravitational law and field, Potential due to a spherical body. Gauss & Poisson'sequation of 



Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and 

inelastic collisions.  

bdkbZ&2% ;kaf=dh        [15 Lectures] 

fLFkfr] osx ,ao Roj.k lfn'k] xfr o Roj.k ds fofHkUu funsZ'kkad i)fr;ksa esa ?kVdA U;wVu 

ds xfr ds fu;e o bldh O;k[;k] izd`fr esa fofHkUu cy o O;k[;k Nn~e cy ¼mnkgj.k] 

vfHkdsUnzh; cy½ dksfj;kfyl cy o blds mnkgj.k] dsUnzh; cy ds vUrxZr xfr dsIyj ds 

fu;eksa dh fu"ifr] xq:Rokd"kZ.k dk fu;e o {ks=] xksykdkj fi.M dk xq:Roh; foHko] xkWl 

o ik;lu dh xq:Roh; Lo mtkZ dh lehdj.k d.kksa dk fudk; nzO;eku dsUnz o lekuhr 

nzO;eku] izR;kLFk o vizR;kLFk VDdjA  

Unit-III  General Properties of Matter     [15 Lectures] 

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the 

centre: Torsional oscillations. Torsional rigidity of a wire, to determine n by torsional 

oscillations. Surface Tension. Angle to Contact, Capillary Rise Method; Energy required to raise 

a liquid in capillary tube; Factors affecting surface tension; Jeager's method for Determination 

of surface tension: Applications of Surface Tension. Concept of Viscous Forces and Viscosity. 

Steady and Turbulent Flow. Reynolds's number: Equation of continuity: Bernoulli's Principle: 

Application of Bernoulli's equation-(i) Speed of Efflux (ii) Venturimeter (iii) Aspirator Pump (iv) 

Change of Plane of motion of a spinning ball.  

bdkbZ&3% nzO; ds lkekU; xq.k      [15 Lectures] 

izR;kLFkrk xq.kkad ,oa muds laca/k] e/; esa Hkkfjriryh vk;rkdkj NM ¼dsUVhyhoj½ ds Y 

dk fu/kkZj.k] ,sBu] nksyu] fdlh rkj dh ,saBu n`<+rk o bldk ,saBu nksyu fof/k ls 

fu/kkZj.kA i`"B ruko] Li'kZ dks.k] dsf'kdk] mUu;u fof/k] dsf'kdk esa nzo p<+kus esa vko';d 

mtkZ] i`"B] ruko dks izHkkfor djus okys dkjd tsxj] dh fof/k ls i`"B ruko dk fu/kkZj.k] 

i`"B ruko ds vuqiz;ksxA ';kucy dh ladYiuk o ';kurk xq.kakd] /kkjksjs[kh; o fo{kqC/k 

izkog] jsukWYM la[;k] lkrR; lehdj.k cjukWyh dk fl)kar cjukWyh izes; ds vuqiz;ksx % 1 

,¶yDl dh pky 2- osUpqjhehVj 3- ,fLijsVj iEi 4- fLifuax ckWy ds ry dk ifjorZuA 

Unit-IV  Oscillations        [15 Lectures] 

Concept of Simple, Periodic & Harmonic Oscillation with illustrations; Differential equation of 

harmonic oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of two 

masses connected by a spring; Translational and Rotational motion, Moment of Inertia and 

their Product, Principal moments and axes, Motion of Rigid Body, Euler's equation. 

bdkbZ&4 % nksyu        [15 Lectures] 

ljy] vkorhZ o gkeksZfud xfr dh lfp= ladYiuk] vkorhZ nksfy= dk lehdj.k] vkorhZ] 

nksfy= dh xfrt o fLFkfrt mtkZ] fLizax ls tqMs nks fiaM+ks dk nksyu] LFkkukarj.kh; o 



?kw.khZ; xfr] tM+Ro vk?kw.kZ o mudk xq.ku] eq[; vk?kw.kZ ,oa v{k] n`< fi.M dh xfr] ;wyj 

lehdj.kA 

Unit-V           [15 Lectures] 

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special 

Theory of Relativity: Lorentz Transformation Simultaneity and order of events; Lorentz 

contraction; time dilation; Relativistic, transformation of velocity. Frequency and wave number 

Relativistic addition of velocities; Variation of mass with velocity.  

Earlier Developments in physics up to 18th Century Contributions of Aryabhatt. Archimedes, 

Nicolas Copernicus, Galileo galilei, Huygens. Rebert Hooke. Torricelli, Vernier, Pascal, Kepler, 

Newton, Boyle, Young, Thompson, Coulomb. Amperes. Gauss. Biot-Savarts. Cavendish. Galvani. 

Franklin and Bernoulli.  

bdkbZ&5 %          [15 Lectures] 

lkis{kdh; ;kaf=dh% ekbdYlu o eksjys dk iz;ksx ,oa blds fu"d"kZ] fof'k"V lkisf{kdrk ds 

fl)kar dh vo/kkj.kk,a] ykWjst] :ikarj.k ledkfyd ?kVuk ,oa ?kVukvksa ds Øe] ykWjsat 

ladqpu le; foLrkj.k osx] vko`fRr rFkk oso uEcj dk lkis{kdh; :ikUrj.k] osxksa dk 

lkis{kdh; ;ksx] osx ds lkFk nzO;eku ifjorZuA 

HkkSfrdh dk izkjafHkd fodkl 18oha lnh rd% vk;ZHkV~V] vkdZfefMt fudksyl dksijfudl] 

xsfyyhvks xSfyyh] gkW;Xu] jkcVZgqd] VkWjlsyh] ofuZ;j] ikWLdy] dsIyj] U;wVu] ckW;y ;ax] 

FkkWelu] dqykWEc] ,Eih;j] xkWl] ckW;ks&lsoVZ] dsoufM'k] xsyokuh] Qszadyhu vkSj cjukWyhA 

Reference Books: 

1. University Physics Sears and Zeeman sky. XIth edition. Pearson Education. 

2. Concepts of Physics: H.C. Verma. Bharti Bhavan Publishers  

3. Problems in Physics P.K. Srivastava. Wiley Eastern Ltd.  

4. Berkley Physics Course. Vol I. Mechanics: E.M Purcell. McGraw hill  

5. Properties. of Matter. D.S. Mathur Shamlal Chritable Trust, New Delhi 

6. Mechnics: D.S. Mathur, S. Chand and Company new Delhi - 5 

7. The Feymman Lectures in Physics Vol. I: R.P. Feymman. R.B. Lighton and M. Sands  
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Class Bsc. I Year  Paper 2 

Subject  (English) Physics 
fgUnh HkkSfrd 'kkL= 

Title of the 
Paper 

(English)  Thermodynamics and Statistical Physics 
¼fgUnh½  m"ekxfrdh rFkk lkaf[;dh HkkSfrdh 

Medium of instruction 

(Teaching) 

Both ¼nksuks½ Question Paper 

Language - Both 

Max. Marks (Theory) 40 + (CCE) 10 =50 

 

Subject   : Physics  

Paper   : II 

Title of the Paper  : Thermodynamics and Statistical Physics  

Unit-I  Thermodynamics-I      [15 Lectures] 

Reversible and irreversible process, Heat engines Definition of efficiency Carnot's ideal heat 

engine, Carnot's cycle, Effective way to increase efficiency, Carnot's engines and refrigerator, 

Coefficient of performance, Second law of thermodynamics, Various statements of second law 

of thermodynamics, Carnot's theorem, Chaperon's latent . heat equation, Carnot's cycle and its 

applications, Steam engine Otto engine. Petrol engine. Diesel engine.  

bdkbZ&1% m"ekxfrdh&I       [15 Lectures] 

mRØe.kh; ,oa vuqRØe.kh; izØe] dkuksZ dk vkn'kZ pØ] bldh n{krk c<+kus ds izHkkoh 

rjhdsa dkuksa dk m"eh; batu o iz'khrd] n{krk xq.kkad] m"ekxfrdh dk f}rh; fu;e o 

blds fofHkUu dFku] dkuksa dk izes;] Dysifj;kWu dh xqIr m"ek lehdj.k dkuksZpØ ,oa 

mlds vuqiz;ksxA m"eh; baftu] vkWVks baftu] isaVªksy baftu] Mhty baftuA 

Unit-II  Thermodynamics-II      [15 Lectures] 

Concept of entropy, Change in entropy in adiabatic process, Change in entropy in reversible 

cycle, Principle of increase of entropy, Change in entropy in irreversible process. T-S diagram. 

Physical signification of Entropy, Entropy of a perfect gas. Kelvin's thermodynamic scale of 

temperature. The size of a degree. Zero of absolute scale, Identity of a perfect gas scale and 

absolute scale. Third law of thermodynamics. Zero point energy, Negative temperatures (not 



possible), Heart death of the universe, Relation between thermodynamic variable (Maxwell's 

Relations). 

bdkbZ&2%  m"ekxfrdh&II       [15 Lectures] 

,UVªkih dh ladYiuk] :)ks"e izØe esa ,UVªhih dk ifjorZu pØ; izØe esa ,UVªkih dk 

ifjorZu] ,UVªkih ds o`f) dk fl)kar] mRdze.kh; o vuqRØe.kh; izØe esa ,UVªkih dk 

ifjorZu&T-S vkjs[k] ,UVªkih dk HkkSfrd egRo] vkn'kZ xSl dh ,UVªkih] dsfYou dk 

m"ekxfrd rki iSekuk] ije iSekus dk 'kwU; rki] vkn'kZ xSl o ije rke iSekus esa 

lkE;rkA m"ekxfrdh dk r`rh; fu;e] 'kwU; fcUnw mtkZ] _.kkRed rkiØe ¼lEHko ugha½ 

czgek.M dh m"eh; lekfIrA m"ekfxdh pjksa esa laca/k ¼esDlosy ds lehdj.k½ 

Unit-III  Statistical Physics-I      [15 Lectures] 

Description of a system: Significance of statistical approach, Particle-states, System-states. 

Microstate and Macro-states of a system. Equlibrium States, Fluctuation Classical & Statistical 

Probability the equi-probability postulate, Statistical ensemble, Number of states accessible to a 

system. Phase space. Micro Canonical Ensemble, Canonical Ensemble. Helmholtz freee energy, 

Enthalpy, First law of thermodynamics, Gibbs free energy. Grand Canonical Ensemble.     

bdkbZ&3%  lkaf[;dh; HkkSfrdh&1     [15 Lectures] 

fudk; dk o.kZu% lkaf[;dh; vo/kkj.kk dk egRo] d.k ,oa fudk; dh voLFkk,sa] fudk; dh 

lw{e ,oa LFkwy voLFkk,a lkE; voLFkk,sa fopyu] fpjlEer o lakf[;dh izkf;drk] iwoZ 

izkf;drk fl)kUr lkaf[;dh ,UlsEcy] fdlh fudkl ds fy;s vfHkxE; voLFkk,sa] dyk 

vkdk'k] ekbZØks dsuksuhdy ,UlsEcy] dsuksuhdy ,UlsEcy] gsYeksYVt eqDr mtkZ] ,UFkyih] 

m"ekxfrdh dk izFke fu;e] fxCl] eqDr mtkZ] xzasM dsuksuhdy ,UlsEcy- 

Unit-IV  Statistical Physics-II      [15 Lectures] 

Statistical Physics: Phase space, The Probability of a distribution. The most probable 

distribution and its narrowing with increase in number of particles. Maxwll-Boltzmnn statistics 

Molecular speeds. Distribution and mean. r.m.s and most probable velocity. Constraints of 

accessible state. and maccessible states Quantum Statistics: Partition Function, Relation 

between Partition Function and Entropy, Bose-Eistein statistics. Black-Body radiation, The 

Rayleigh-Jeans formula, The Planck radiation formula, Fermi-Dirac Statistics. Comparison of 

results. Concept of Phase transitions.  

bdkbZ&4%  lkaf[;dh; HkkSfrdh&II     [15 Lectures] 

lkaf[;dh; ;kaf=dh% dyk vkdk'k] forj.k dh izkf;drk] vf/kdre] laHkkO; forj.k o 

bldk d.kksa dh la[;k c<+us ij ladqpu] esDlosy] cksYVteSu lkaf[;dh] vk.kfod pky dk 

forj.k] vkSlr pky] oxZ&ek/;&ewy pky vkSj vf/kdre izlEHkko osx] izfrca/k vfHkxE;]  

,oa vuvfHkxE; voLFkkvksa ds izfrca/kA DokaVe lkaf[;dh% ikVhZ'ku Qyu] ,aVªkih o ikVhZ'ku 



Qyu esa laca/k] cksl vkbUlVhu lkaf[;dh] d`".k fi.M fofdj.k] jsys thUl lw=] Iykad 

fofdj.k lw=] QehZ&fMjkd lkaf[;dh ifj.kkeksa dh rqyuk Qsl laØe.k dh laYiukA  

Unit-V  Contributions of Physicists      [15 Lectures] 

S.N. Bose, M.N. Saha, Maxwell, Clausois. Boltzmaan. Joule, Wien, Einstein, Plank Bohr. 

Heiesnberg. Fermi, Dirac, Max Born Bardeen. 

bdkbZ&5%  HkkSfrdfonksa dk ;ksxnku      [15 Lectures] 

,l-,u- cksl] ,e-,u- lkgk] eSDlosy] Dykfl;l] cksYVeSu] twy] ohu] vkbUlVhu] Iykd 

cksgj] gkbZtucxZ QehZ] fMjkd] esLdckuZ okMhZuA 

Text and Reference Books: 

1. Heat and Thermodynamics: Mark W. Zemansky. Richard H.Ditman. Sventh Edition. 

 McGraw-Hill International Editions.  

2. Thermal Physics (Heat and Thermodynamics) A.B. Gupta, H.P. Roy, Books and Allied (P) 

 Ltd. Calcutta.    

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company Ltd. 

 New Delhi.  

4. Berkley Physics Course, Vol 3, Thermodynamics: F, Reif, Mergraw Hill  

5. Thermodynamics and Statistical Physics, D.P. Khandelwal and A.K. Pandey, 

 Himalaya Publication.  

6. Laboratory manual of Physics for undergraduate classes, D.P. Khandelwal Vani 

 Publication house. New Delhi.  

 

 

 

 

 

 

 

 

 



Class: B.Sc. First Year 

Max. Marks: 50 

Subject   : Physics  

For Regular Students     

Practical   Sessional   Viva  Total 

25   10   15  50  

For Ex-Student  

Practical   Sessional  Viva  Total 

35   00   15  50 

List of Practical's 

1. To verify laws of parallel and perpendicular axes for moment of inertia.  

2. To determine acceleration due to gravity using compound pendulum.  

3. To determine damping coefficient using a bar pendulum.  

4. To determine Young's Modulus by bending of beam Method.  

5. To determine Young's Modulus using Cantilever method.  

6. To determine coefficient of rigidity by static method.  

7. To determine Coefficient of rigidity by dynamic method.  

8. To determine Surface Tension by Jaegar's method.  

9. To determine Surface Tension of a liquid by capillary rise method.  

10. To determine Viscosity of fluid using Poisellie's methods.  

11. To study conversion of mechanical energy into heat using Calender & Barne's Method.  

12. To determine heating efficiency of electrical Kettle with various voltages.  

13. To determine heating temperature coefficient of resistance using platinum resistance 

 thermometer. 

14. To determine thermo electromotive force by a thermocouple method.  

15. To determine heat conductivity of bad conductors of different geometry by Lee's 

 method.  

16. To verify Newton's Laws of cooling.  



17. To determine specific heat of Coefficient of thermal conductivity by Searl's Method.  

18. To determine Specific heat of a liquid.  

19. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs 

 temperature using M.S. Excel/C++ 

20. To plot equation of state and Vander-Wall equation with temperature using M.S. 

 Excel/C++ 

  

 

 

 

 

 

 

 



 

 

 

 

SAROJINI NAIDU GOVT. GIRLS P.G. 

(AUTONOMOUS) COLLEGE,  

BHOPAL 

 

 

 

 

SYLLABUS FOR 

M.Sc (Physics) 

 

SEM ; I, II, III & IV 

 

SESSION ; 2017-18
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Shivaji Nagar, Bhopal 

As Recommended by the Board of Studies 

Session 2017-18 

Theory 

Class M.Sc. Semester:  I 

Subject     Physics Paper No :  I 

Title of the Paper  MATHEMATICAL  PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Differential equations: Recursion relation, generating 

functions and orthogonality of Bessel functions of first and 

second kind, Hermite, Legendre, Associate Legendre and 

Laguerre Polynomials, Curvilinear coordinate system with 

specific cases of Cartesian, Cylindrical and  Spherical 

coordinate systems. 

 

 

 

1. L.A. Pipes Mathematics of 
Engineers and Physicists. 

 

2. Arfken Mathematical 
Methods for Physicists. 

 

 

3. P.K. Chattopadhyay 
Machematical Physics. 

 

4. H.K.Dass Mathematical 
Physics 

 

Unit - II (English) Integral transforms. Fourier integral. Fourier transforms 

and inverse Fourier transforms.  

Fourier transform of derivatives. Convolution theorem. 

Elementary Laplace transforms.  

Laplace transform to derivatives. Application to a damped 

harmonic oscillator. 

 



Unit - III (English) Green's functions: Non-homogenous boundary value 

problems, Green's function for one dimensional problems, 

eigen function expansion of Green's function, Fourier 

transforms.   

Method of constructing. 

Green's functions, Green's function for electrostatic 

boundary value. Problems and quantum-mechanical 

scattering problem. 

 

5. Ghatak, Goyal & Guha 
Mathematical Physics 

 

6. M.R. Spiegal (Schaum 
Series )  Complex variable 
& Laplace Transform. 

 

Unit - IV (English) Complex variables: analyticity of complex functions. 

Cauchy Riemann equations. Cauchy theorem. Cauchy 

integral formula.  

Taylors, Maclaurin  Laurent series and mapping. 

Theorem of residues.  Simple cases of contour integration. 

Jordan's lemma Integrals involving multiple valued 

function (Branch points) 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  II 

Title of the Paper  CLASSICAL MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Newtonin mechanics of one and many particles systems: 

Conservation laws, Constraints their classification, Principle of virtual 

work; D'Almbert's principle in generalized coordinates, The 

Lagrange's equitation from D'Almbert's principle. Configuration 

space, Hamilton's principle deduction from D'Almberts principle, 

Generalized momenta and Lagragian formulation of the conservation 

theorems, Reduction to the equivalent one body problem; the 

equation of motion and first integrals, the differential equation for 

the orbit. 

 

1. H. Goldsetin (Addison 
Wesley) Classical 
Mechanics 

 

2. N.C. Rana  & P.S. Jog 
Classical Mechanics 

 

3. Landu  & Lifshitz 
(Pergamann Press) 
Classical Mechanics 

 

4. A Sommarfield 
(Academic Press) 
 

Unit - II (English) The equitation of canonical transformation and generating functions: 

The Hamilton-Jacobi Action and Angle variables. Poisson.s  brackets; 

simple algebraic properties of Poisson.s. brackets. The equation of 

motion in Poisson.s Brackets notation. Poisson theorem; principle of 

least action. The Kepler problem, Inverse central force field, 

Rutherford scattering. 

 



Unit - III (English) Theory of small oscillations, Equations of motion, Eigen frequencies 

and general motion, normal modes and coordinates, Applications to 

coupled pendulum and linear bistable molecule. Rotating coordinate 

systems. Acceleration in rotating frames. Coriolis force and its 

terrestrial astronomical applications, Elementary treatment of 

Eulerian coordinates and transformation matrices. Angular 

momentum inertia tensor. Eular equations of motion for a rigid body. 

Torque free motion for a rigid body. 

 

R.G. Takwale & P.s. 

Puranik Introduction to 

Classical Mechanics. 

Unit - IV (English) Symmetries of space and time. 

Invariance under galilion transformation, Covariant four-dimensional 

formulation, 4 - Vectors and 4-scalers.  

Relativistic generalization of Newton's laws, 4 - momentum and 4 - 

force, variance under Lornetz transformation relativistic mechanics. 

Covariant Lagrangian, covariant Hamiltonioan, Examples. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  III 

Title of the Paper  QUANTIUM  MECAHNICS – I 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1 (English) Basic Postulates of quantum Mechanics, equation of continuity, 

Normality, orthogonality and closure properties of eigen 

functions, expectation values and Ehrenfest theorems, solution 

of Schrodinger equation for one dimensional (a) potential well 

(b) potential step and (c) Potential barrier. 

 

 

1. L I Schiff, Quantum 
Mechanics  

 

2. S Gasiorovvicz. Quantum 
Physics 

 

 

3. B.Craseman and J D Powell 
Quantum Mechanics 

 

4. A.P. Messiah Quantum 
Mechanics 

 

Unit - II  (English) Linear vector space, concept of Hilbert space, bra and ket 

notation for state vector, representation of state vectors and 

dynamical variables by matrices and unitary transformation 

(Translation and rotation), creation and annihilation operators, 

matrices for x and p. 

Heisenberg uncertainty relation through operators (Schwartz 

inequality). 



  

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

Mathews and Venkatesan 

Quantum Mechanics. 

Unit - III  (Engilish) Solution of Schrodinger equation for (a) linear harmonic 

oscillator (b) hydrogen - like atom (c) square well potential and 

their respective application to atomic spectra molecular spectra 

and low energy nuclear states (deuteron). 

 

Unit - IV (English) Angular momentum in quantum mechanics, Eigen values and 

Eigen function of L2  and Lz in term of spherical harmonics, 

commutation relation. Time independent perturbation theory. 

Non-degenerate and degenerate cases. 

 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions of the four. 
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Class M.Sc. Semester:  I 

Subject     Physics Paper No :  IV 

Title of the Paper  ELETRONIC   DEVICES 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - 1  (English) Transistors : JFET, BJT, MOSFET and MOSFET, structure derivations 

of the equations for I-V characteristics under different conditions, 

microwave devices, tunnel diode, transfer electron devices (Gunn 

diode) avalanche transits time devices, Impatt diodes and 

parametric devices. 

 

 

1. SM Sze Willey (1985) 
Semiconductors devices - 
physics technology. 

 

2. MS Tyagi Introduction to 
semiconductors devices 

 

3. M.Sayer and A Manisingh 
Measurement  
instrumentation  and 
experimental design in 
physics and engineering. 

 

Unit - II (English) Photonic devices: radiative and non-radiative transitions, optical 

absorption, bulk and. thin film photo conductive devices (LDR), 

diode Photo detectors, Solar cell (open circuit voltage and short 

circuit current, fill factor), LED (high frequency limit, effect of 

surface and indirect recombination current, operation of LED), 

Semi-conductors; diode lasers (conditions for population inversion 

in active region, light confinement factor, optical gain and 

threshold current for lasing. 



  

Ajoy Ghatak and 

Thyagrajam Optical 

Electrics. 

Unit - III (English)  Memory Devices: Read Only Memory (ROM) and Random Access 

Memory (RAM). Types of ROM: PROM, EPRON, EEPROM AND 

EAPROM,  Static and dynamic RAMs (SRAM & DRAM), 

characteristics of SRAM and DRAM. 

 

 Hydbrid Memories : CMOS and NMOS memories, Nonvolatile 

RAM, ferro-electric memories, charge coupled devices (CCD),  

storage devices : Geometry and organization of magnetic (FDD 

and HDD) and Optical ( CD-ROM, CD-R, CD-R/W, DVD) Storage 

Devices. 

Unit - IV (English) Eletro-optics, Magneto-optic and Acousto-optic effects, materials 

properties related  to get these effect, important ferro electric, 

Liquid crystal and polymeric materials for these devices, 

piezoelectric, electrostrictive and magnetostrictive effects. 

Important materials for these properties and their applications in 

sensors and actuator devices, acoustic delay lines, peizoelectric 

resonators and filters, high frequency piezoelectric devices-

surface, acoustic wave devices. 

Unit - V (English) This unit will have a short note question covering all the four 

units. 

The students will have to answer any two questions out of the 

four. 
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Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To study Characteristics of "Tunnel Diode". 

2. To study Characteristics of "Field Effect Transistor". 

3. To study  Characteristics  of "Unijunction Transistor". 

4. To study Characteristics of "MOSFET" 

5. To study Characteristics of "Thermister" 

6. To study Characteristics of "Triac" 

7. To study Characteristics of "Zender Diode". 

8. To study Characteristics of :V R Tube" 

9. To study Characteristics of "LED & Photo Transistor" 

10. To determine hybrid parameters of a transistor 

 



11. To verify Richardson’s Equation. 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



As Recommended by the Board of Studies 

Session – 2017-18 

Practial 

Class M.Sc. Semester :  I 

Subject  Physics 

Title of Practical  General(Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

1. To determine Planck's constant 'h' by photo cell. 
 

2. To determine Planck's constant 'h' by solar cell. 
 

3. To determine 'e/m' by 'Thomas' method. 
 

4. To determine 'e/m' by Milliken's Oil Drop method. 
 

5. To study resolving power of diffraction grating. 
 

6. To find out thickness of mica sheet by biprism. 
 

7. To study waveform and frequency by CRO. 
 

8. To study diffraction at single slit. 
 

9. To analyze elliptically polarized light by Babinate's 
Compensator. 

 



 

10. To verify Fresnel's formula & Canchy’s  formula 
 

11. To find 'electronic charge' 'e' by rectifier. 
 

12. To find energy band gap 

13.   To determine low resistance by Kelvin's Double Bridge. 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Class M.Sc. Semester:  II 

Subject     Physics Paper No :  I 

Title of the Paper  QUANTUM  MECHANICS -II 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - I   (English) Approximation method for bound states: Rayleigh - Schrodinger 

Perturbation theory of non-degenerate and degenerate levels and 

their application to perturbation of an oscillator, normal helium 

atom and first order stark effect in hydrogen. Variation method and 

its application to ground state helium, W K B Approximation 

method, connection formulae, ideas on potential barrier with 

applications to theory of alpha decay. 

 

 

 

1. LI  Schiff Quantum 
Mechanics 

 

2. S Gasirowicaz Quantum 
Physics 

 

3. B.Craseman and J J 
Powell Quantum 
Mechanics (Addison 
Wessley) 

 

4. A. Messiah Quantum 

Unit - II (English) Time dependant perturbation theory : Methods of variation of 

constants and transition probability, adiabatic and sudden 

approximation, wave equation for a system of charged particles 

under the influence of external electromagnetic field, absorption 

and induced emission, Einstein’s A and B coefficients and transition 

probability. 



Unit - III (English) Theory of Scattering, Physical concepts, scattering amplitude, 

scattering cross section. 

Born Approximation and partial waves, scattering by perfectly rigid 

sphere, complex potential and absorption, scattering by spherically 

symmetric potential, identical practices with spin, Pauli's spin 

matrices. 

 

Mechanics 
 

5. J.J. Sakurai Modern 
Quantum Mechanics 

 

6. Mathews and 
Venkatessan  

       Quantum Mechanics 

 

A.K.Ghatak and  

Loknathan Quantum 

Mechanics. 

Unit - IV (English) Schrodinger.s relativistic equation (Klein-Gordon equation), 

Probability and current denisity, Klein-Gordon equation in presence 

of electromagnetic field, hydrogen atom, short  comings of Klein-

Gordon equation, Dirac’s relativistic equation for free electron, 

Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic 

field,  negative energy states and their interpretation hydrogen 

atom, hyperfine splitting. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  II 

Title of the Paper  STATISTICAL  MECHANICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Foundation of statistical mechanics, specification of states of a 

system contact between statistics and thermodynamics, classical 

ideal gas entropy of mixing and Gibb’s paradox. Micro canonical 

ensemble, phase space, trajectories and density of states, Liouvelle 

theorem, canonical and grand canonical ensembles, partition 

function, calculation of statistical quantities, energy sand density 

fluctuations. 

 

 

 

1. F Reif Statistical and 
thermal Physics 

 

2. K Huang Statistical 
Mechanics 

 

3. R K Pathria Statistical 
Mechanics 

 

4. R Kubo Statistical 
Mechanics 

 

Unit - II (English) Statistics of ensembles, statistics of indistinguishable particles, 

density matrix, Maxwell - Boltzmann, Fermi Dirac and Bose-Einstein 

statistics, properties of ideal Bose gases, Bose. Einstein 

condensation, properties of ideal Fermi gas, electron gas in metals, 

Boltzman transport equation. 

 



Unit - III (English) Cluster expansion for a classical gas, virial equation of state, mean 

field theory of Ising model in 3, 2 and 1 dimension. Exact solution in 

one-dimension. 

 

5. Tandan Statistical 
Physics. 

 

Unit - IV (English) Thermodynamics fluctuation spatial correlation Brownian motion, 

Langevin theory, fluctuation dissipation theorem, the Fokker-Planck 

equation, Onsager reciprocity relations. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Theory 

Class M.Sc. Semester:   II 

Subject     Physics Paper No :  III 

Title of the Paper  ELECTRODYNAMICS AND PLASMA PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit - I (English) Review of Basics of electrostatics and magnetostatics (Electric field, 

Gauss.s law, Laplaces and Poisson equations. method of images, Biot-

Sawart law, Ampere law, Maxwell's equations, scalar and vector 

potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, 

solution of Maxwell equations in conducting media radiations by 

moving charges, retarded potentials, Lienard Wiechrt potentials, 

fields of charged particles in uniform motion, fields of arbitrarily 

moving charge particle. 

 

 

1. Bitteneerort Plasma 
Physics 

 

2. Chen Plasma 
Physics 

 

3. Gupta, Kumar, 
Singh Electro 
dynamics 

 

4. Sen Plasma state 
and matter  

 

5. Jackson Classical 
electrodynamics 

Unit - II (English) Fields of an accelerated charged particles at low velocity and high 

velocity, angular distribution of power radiated, Review of four 

vector and Lorentz transformation in 4-dimensional spaces, 

Invariance of electric charge, relativistic transformation properties of 

E and H fields, Electromagnetic fields tensor in 4-demension Maxwell 

equation, Four Vector current and potential and their invariance 

under Lortentz transformation, covariance of electro-dynamics. 



Langragian and Hamiltonian for a relativistic charged particle in 

External EM field; motion of charged particles in electromagnetic 

fields, uniform and non-uniform E and B fields. 

 

 

6. Pamolsky & Philips 
Classical electricity 
and Magnetism. 

 
Unit - III (English) Elementary concept of occurrence of plasma. Gaseous and solid state 

plasma. 

Production of gaseous and solid state plasma. Plasma parameters. 

Plasma confinement pinch effect instability in a pinched-plasma 

column. Electrical neutrality in plasma. Debye screening distance. 

Plasma oscillations: Transverse oscillations and longitudinal 

oscillations. 

 

Unit - IV (English) Domain of Magneto hydrodynamics and plasma Physics : 

Magneto hydrodynamic equations, magnetic hydro-static pressure 

hydrodynamic waves: Magneto-sonic and Alfven waves, particle 

orbits and drift motion in plasmas. Experimental study of Plasma the 

theory of single and double probes. 

 

Unit - V (English) This unit will have a short note question covering all the four units. 

The students will have to answer any two questions out of the four. 
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Class M.Sc. Semester:   II 

Subject     Physics Paper No :  IV 

Title of the Paper  ATOMIC AND MOLECULAR PHYSICS 

Medium of instructions (Teaching) English Question Paper Language:    English 

  

Maximum Marks Total :100 Main Exam:70 C.C.E.:30 

 

 

Unit Syllabus Recommended Books 

Unit - 1 (English) Quantum states of one electron atom. Atomic orbitals. 

Hydrogen spectrum, Pauli's principle, Spectra of alkali 

elements, Spin orbit interaction and line structure of alkali 

Spectra Methods of molecular quantum mechanics, Thomas 

Fermi statistical model, Hartree and Hartree fock method, 

Two electron system. Interaction energy in L-S and J-J 

coupling, hyperfine structure (qualitative), line broadening 

mechanisms (general ideas). 

 

 

1. H.E. White Introduction 
to atomic spectra 

 

2. C.B. Banwell 
Fundamental of 
molecular spectroscopy 

 

3. Walker and Strengthen 
Spectroscopy Vol. I , II 
and III 

 

4. G.N. Barrow 
Introduction of 
molecular spectroscopy 

 

Unit - II (English) Types of molecules, Diatomic linear. Symmetric top, 

asymmetric top and spherical top molecules. Rotational 

spectra of diatomic molecules as a rigid rotator, Energy level 

and Spectra of non-rigid rotator, intensity of rotational lines. 



 5. Herzberg Spectra of 
diatomic molecules 

 

6. Jeanne L and McHale 
Molecular 
spectroscopy 

 

7. J.M. Brown Molecular 
spectroscopy 

 

8. P.F. Benmath Spectra 
of atoms and 
molecules 
J.M. Halian Modern 

Spectroscopy 

Unit - III (English) Vibrational energy of diatomic molecule, diatomic molecule 

as a simple harmonic oscillator, Energy levels and spectrum, 

Morse potential energy curve, Molecules as vibrating 

rotator, Vibration spectrum of diatomic molecule PQR 

branches, IR spectrometer (qualitative) 

 

Unit  - IV (English) Introduction to ultraviolet, visible and infra-red 

spectroscopy, Raman spectroscopy: Introduction, pure 

rotational and vibrational spectra, Techniques and 

instrumentation, Photo electron spectroscopy, elementary 

idea about photo acoustic spectroscopy and Moss Bauer 

spectroscopy (principle). 

 

Unit - V (English) This unit will have a short note question covering all the 

four units. 

The students will have to answer any two questions out of 

the four. 
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Practial 

Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  General (Lab-B) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To find Young's modulus of metallic rod by Newton's 
ring method. 

 

2. To find Poisson's ratio and Young's modulus of glass by 
Cornu's method 

 

3. To find capacitance by "Shearing bridge". 
 

4. To find self and mutual inductance by Anderson's 
bridge. 

 

5. To study BH curve for soft iron rod by CRO 
 

6. To study BH curve for the specimen of iron in form of 
anchor ring. 

 

 



7. To determine resistivity of given material by 'Four Probe 
Method'. 

 

8. To determine band gap in semiconductor by 'For Probe 
Method'. 

 

9. To study "Hall Effect". 
 

10. To find "Stefan's Constant". 
 

11. To verify Cauchy's Formula 
 

12. To study thermo emf of a thermo couple 
  

13. To measure drift velocity in semi conductor 
 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Practial 

Class M.Sc. Semester :  II 

Subject  Physics 

Title of Practical  Electronics (Lab-A) 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 

 

Syllabus Recommended  Books 

 

1. To study Basic Logic Gates 
 

2. To study ''NAND" Gate 
 

3. To verify De Morgan's Law 
 

4. To study frequency response of R.C. coupled amplifier. 
 

5. To study regulated/ unregulated power supply. 
 

6. To study characteristics of Silicon Controlled Rectifier. 
 

7. To study Fourier analysis of a complex wave form  
 

 



8. To study cathode follower 
 

9. To study emitter follower 
 

10. To study frequency response of passive filters 
 

11. To compare characteristics of  Ge & Si Transistor. 

 
 

 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    -------------- 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  I 

Title of paper Condensed Matter Physics-I 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Crystal structure:  

Bravis lattice in two and three dimension. Simple crystal 

structures: Hexagonal close packed structure, Diamond 

structure, zinc blende structure, sodium chloride structure, 

cesium chloride structure. 

 

 

1. Verma and Srivastava: 
Crystallography for solid 
State physics. 

 

2. Azaroff: Elementary to 
Solids. 

 

3. Omar: Introduction 
Solids State Physics. 

 

4. Kittle: Solids State 
Physics 

Unit-2 Crystal diffraction by X-Ray:  

Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, 

Relation between crystal lattice axes and crystal reciprocal 

lattice axes. Bragg diffraction! Condition in term of reciprocal 

lattice vector. Brillouin zones. 

Unit-3 Elastic Properties of solids:  

Stress and strain components, elastic compliance and stiffness 

constants, elastic energy density, reduction of number of elastic 



constants, elastic stiffness constants for isotropic body, elastic 

constant for cubic isotropic bodies, elastic waves, waves in (100) 

direction, experimental determination of elastic constants. 

 

5. Huong: Theoretical solids 
state physics 

 

6. Weertman and 
Weertman: Elementary 
dislocation theory 

 

7. Buerger: Crystal 
structure physics. 

 

8. Made Lung: Introduction 

to solids state physics. 

Unit-4 Lattice vibration and phonons:  

Lattice dynamics of a diatomic linear lattice. Lattice vibrational 

spectrum. The concept of phonons momentum of phonons. 

Inelastic scattering of photons by phonons. Inelastic scattering 

of neutrons by phonons. Inelastic scattering of X-Ray. 

Unit-5 Thermal properties and band theory of solids:  

Anharmonicity, thermal expansion, thermal conductivity, 

equation of state of solids, gruneisen constant. Band theory, 

classification of solids, concepts of effective mass. Fermi 

surfaces, anomalous skin effect, De Hass van alphen effect, 

cyclotron resonance, magneto resistance. 
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Class M.Sc. Semester:  III 

Subject    (English) Physics Paper No :  II 

Title of Paper Nuclear and Particle Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Interaction and Nuclear reaction:  

Nuclear forces, exchange and tensor forces, meson theory of 

nuclear forces, Low-energy n-p scattering and spin dependence 

of n-p forces. Direct and compound nuclear reaction 

mechanism, reciprocity theorem. 

 

 

1. Introduction of Nuclear 

physics : H.A. Enge 

 

2. Nuclear radiation 

detectors  : S.S. Kapoor and 

V.S. Ramamurthy 

 

3. Atomic and Nuclear 

physic : S.N. Ghoshal 

Unit-2 Acclerators of charged particles:  

Study of cyclotron, phase stability, frequency modulated 

cyclotron (synchorocyclotron) magnetic induction accelerator 

(Betatron) Electron synchrotron and linear accelerator (Linac) 

 

Unit-3 Nuclear models:  

Liquid drop model, Bohr-wheeler's theory of nuclear fission, 

shell model, spin orbit interaction, magic number, spin and 



angular momenta of nuclear ground state, nuclear quadrupole 

moment. 

 

4. Nuclear and Particle 

physics  :  D.C. Tayal 

 

5. Nuclear physics :      

    R.C. Sharma 

 

6. Introduction of Nuclear 

physics:  KRANE 

 

7. Nuclear physics Principles  

&  Application 

:  Lilley 

 

 

 

Unit-4 Nuclear decay and elementary particles:  

ß Decay, general features of ß  ray spectrum, Fermi theory of ß 

decay, selection rules, parity in ß  decay, multipole radiation, 

internal conversion, nuclear isomerism. 

Unit-5 Elementary particles:  

Classification of elementary particles, fundamental interaction, 

parameters of elementary particles. Symmetry and conservation 

laws, symmetry schemes of elementary particles SU(3). 
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Theory 

Class M.Sc. Semester:  III 

Subject     Physics Paper No :  III 

Title of Paper Digital Electronics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks              Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Number system (Binary, Octal, Decimal, hexadecimal) and 

conversion between them. Boolean arithmetic, signed and 

unsigned binary numbers, I's complement, 2's complement. 

 

 

1. 1.  "Digital principles and 
applications" by A.P. 
Malvino  and Donald P. 
Leach, Tata Megraw-Hill 
Company, New Delhi, 1993. 

 

2.   "Microprocessor  

Architecture, Programming 

and  Applications  with 

8085/8086  by   Rames 

S.Gaonkar,   Wiley-eastern 

Ltd., 1987 (for unit V)" 

 

Unit-2 Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem, Gates: OR, 

AND, NOT, NOR, OR, NAND, XOR, XNOR, Boolean Algebra, 

Karnaugh Map, adder and subtractor circuit design. 

 

Unit-3 Multiplexer, demultiplexer, encoder, decoder, parity checker and 

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race 

around condition registers, shift registers (left and right shift) 

 



Unit-4 Counters-asynchronous (ripple) counter, synchronous (parallel) 

counter, MOD-5 counter and MOD-10 counter, BCD counter, Up-

Down counter, Shift Register counter (Ring counter) 

 

3.  Digital electronics : S.N. Ali 

 

4.  Digital electronics: Morries   

      Mano 

 

5.  Microprocessor and 

Microcomputers : B. Ram-

Dhanpat  Rai  publications V 

edition. 

Unit-5 Digital to analog conversion (Binary weighted register method, R-

2R ladder network method, complete DAC structure. Analog to 

digital converters (Stair case or counter method, single slope, 

equal slope, successive approximation ADC) 
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Class M.Sc. Semester:  III 

Subject     Physics Paper No :  IV 

Title of Paper Atomic and Molecular Physics 

Medium of instructions (Teaching) English Question Paper Language:    English 

Compulsory / Optional % Compulsory 

Maximum Marks                 Total :100 Main Exam:70 C.C.E.:30 

 

Unit Syllabus Recommended  Books 

Unit-1 Nuclear Magnetic Resonance Spectroscopy:  

Concept of Nuclear Magnetic resonance spectroscopy, Interaction 

between nuclear spin and magnetic field, population of energy 

level, relaxation processes, spin-spin interation and spin-spin 

coupling between two and more nuclei (Qualitative) 

 

1. Fundamentals of 

Molecular Spectroscopy : 

C.B. Banwell. 

 

2. Spectra of Diatomic 

Molecules : Herzberg. 

 

3.  Mossbauer Spectroscopy 

: M.R. Bhide 

 

Unit-2 Electronic spectra of Diatomic Molecules and fourier transform 

infrared spectoscopy 

Frank Condon principles, dissociation and pre-dissociation, 

dissociation energy. Born-Oppenheimer-approximation, 

vibrational coarse structure of electronic spectra (bands 

progression and sequence). fourier transform infrared 

spectroscopy :Theory and application FTIR peaks of common 

bands and functional groups 



 4. NMR and Chemistry : 

J.W. Akitt 

 

5. Modern Spectroscopy : 

J.M. Hollons 

 

Unit-3 Raman Spectra:  

Raman effect, quantum theory of Raman effect, Molecular 

polarisibility in Raman effect, Vibrational Raman Spectra, 

vibration-rotation Raman Spectra of diatomic molecules, 

application of Raman and infrared spectroscopy in the structure 

determination. 

Unit-4 Mossbauer Spectroscopy:  

Mossbauer effect, principles of Mossbauer spectroscopy, recoil 

less emission of gamma emission, line width and resonance 

absorption, application of Mossbauer spectroscopy (Isomer shift, 

Quadra pole splitting magnetic field effect). 

Unit-5 Electron Spin Resonance Spectroscopy:  

Elementary Idea about ESR, Principle of ESR, ESR spectrometer, 

spliting of electron energy levels by a magnetic field, G-Values, 

simple experimental set-up of ESR. ESR spectra of free radicals in 

solution, Anisotropic system. 
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Practial 

Class M.Sc. Semester :  III 

Subject  Physics 

Title of Paper  Lab-A & Lab-B 

Medium of instructions ¼Teaching) English Question Paper Language :   English 

Maximum  Marks 100 +100 

LAB A 

Syllabus Recommended  Books 

 

1. Find thickness of a wire using LASER 
 

2. To find '    ' of LASER light 
 

3. To find       of liquid using LASER 
 

4. To study Wein Bridge Oscillator 
 

5. To study Hartley Oscillator 
 

6. To study Differential Comparator 
 

7. To study Operational Amplifier as :Adder and Sub 
tractor" 

 

 



8. To study Operational Amplifier as :Diffrentiator" 
 

9. To study Operational amplifier as " Integrator". 
 

10. To study Operational Amplifier as " Mono stable Multi 
vibrator" 

 

11. To study Operational amplifier as  low pass and high 
pass filter. 

 

12. To study Operational Amplifier as square wave 
generator. 

 

13. To study Operational amplifier as current voltage 
converter. 

 

14. To study Operational Amplifier as current gain amplifier. 
 

15. To study Operational Amplifier as Schmith Trigger. 
 

 

 

 

Signature  of Member of  B.O.S.   -------------        ------------    -------------  ----------------    --------

-- 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Condensed Matter Physics-II 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % I 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                      % CCE : 30, Main Exam : 70 Total - 100  

Particulars / fooj.k 

Unit-1 Super Conductivity: 

Concept of super conducting state, persistent current, critical temperature, Meissen effect, 

thermodynamics of the super conducting transitions, London equation and penetration depth, 

coherence length, Type I and Type II superconductors, B.C.S theory of superconductivity. AC and 

DC Josephson effects, Josephson Tunneling. 

Unit-2 Magnetism: 

Weiss theory of ferromagnetic Heisenberg model and molecular field theory, Domain and Bloch 

wall energy, Spin waves and magnons, Curie Weiss law for susceptibility, Ferri and anti 

ferrimagnetism. 

Unit-3 Imperfection in crystals: 

Imperfection in atomic packing, point defects, interstitial Schottky and frenkel defects, lattice 

vacancies colour centres, F centres, F' centres, coagulation of F centres, production of colour 

centres and V centres explanation of experimental facts, line defects, edge and screw 

dislocation, mechanism of plastic deformation in solids, stress and strain fields of screw and 

edge dislocation, elastic energy of dislocation, slip and plastic deformation, shear strength of 

single crystal, burgers vector stress fields around dislocation. 



Unit-4 Thin film: Study of surface topography by multiple beam interferometer, conditions for accurate 

determination of step height and film thickness (Fizeau frings) Electrical conductivity of thin 

films, expression for electrical conductivity of thin films, Hall coefficient quantum size effect in 

thin film. 

Unit-5 Nano structure: 

Definition and properties of nano structured material, different method of preparation of nano 

materials, plasma enchanted chemical vapour deposition, electro deposition. structure of single 

wall carbon nono tubes (classification, chiral vector Cn, Translational vector T, Symmetry vector 

R, Unit Cell, Brillouin Zone) Electronic, mechanical, thermal and phonon properties. 

 

Suggested Readings: 

 

1. Kittel: Solid State Physics 

2. Huang: Theoretical Solid State Physics  

3. Weertmon and Weertman: Elementary Dislocation theory 

4. Thomes: Multiple Electron microscopy 

5. Tolansky: Multiple Beam Interferometer 
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Laser Physics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % II 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Basic principles of laser: 

Introduction to laser, spontaneous and stimulated emission. Einstein coefficients, Idea of light 

amplification. Population invertion, laser pumping schemes for two and three level system with 

threshold condition for laser oscillation. 

Unit-2 Properties of Laser Beams and Resonators: 

Properties of Laser-Temporal coherence, spatial coherence, directionality and monochromatic 

of laser beam, resonators, vibrational mode of resonators, laser amplification, open resonator. 

Unit-3 Types of lasers: 

Solid state lasers i.e Ruby Laser, Nd-Yag Laser, Semiconductor laser, Gas laser i.e Carbon dioxide 

Laser, He-Ne Laser, Basic idea about liquid laser, Dye laser and chemical laser i.e HCI and HF 

lasers. 

Unit-4 Application of Lasers 

Holography and its principle, theory of holograms, reconstruction of image, characteristics of 

holographs, application of lasers in chemistry and optics laser in industry i.e  laser belding, Hole 

drilling, laser cutting, application of lasers in medicine. 

 



Unit-5 Basic idea about non-linear optics 

Harmonic generation, second and third harmonic generation, phase matching, optical mixing, 

parametric generation of light, self-focusing of light. 

 

Suggested Readings: 

 

1. Laser-syelto 

2. Optical electronics-Yarive 

3. Laser spectra scopy-demtroder 

4. Laser spectroscopy and instrumentation demotroder 

5. Molecular spectra scopy-King 

6. Non linear optics by B.B Loud  
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Class / d{kk % M.Sc. 

Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Computer Programming and Informatics 

fo"k; lewg dk 'kh"kZd %  

Paper No. / iz'ui= dzekad % III 

Compulsory / vfuok;Z ;k Optional / oSdfYid vfuok;Z % Compulsory 

Max. Marks vf/kdre vad                   % CCE : 30, Main Exam : 70 Total - 100 

 Particulars / fooj.k 

Unit-1 Conceptual framework of computer languages (Algorithm, Flowcharts) Need of structured 

programming, Top-down, bottom-up and modular programming design. Introduction to C 

languages-basic structure of C programme. Character set, keyword and identifiers, C data types, 

variable and data type declaration. Various operators like arithmetic, relational, logical 

assignment, conditional, increment and decrement operators. Evaluation of expression and 

operator precedence. 

Unit-2 Input and output statement, control statement (If, If-else, If nested If-else statements switch, 

while, Do... while and for statements) Simple C programmes like search of prime number  

between given range of numbers, finding the smallest and largest of three numbers, sume of 

algebraic series, factorial of given number, roots of a quadratic equation, binary of decimal and 

decimal to binary conversion etc. 

Unit-3 Functions: need of functions, calling the function by value and by reference, category of functions: 

no argument no return, argument but not return, argument with return. Recursion. One and two 

dimensional arrays. String and string handling functions like sprinf (), strepy (), sscanf (), strlen(), 

sizeorf () strcmp ()etc. Simple programs using user define functions, arrays and string functions. 

Unit-4 Network: 

Terminals-Dumb terminals, smart terminals, intelligent tgerminals. 

Types of network: 

• According to range: LAN,MAN,WAN, Client server 

• According to topologies: BUS, RING, STAR, Mesh Network. 



Internet: History of Internet Service Provider (ISP), introduction to type of internet account-

shell/Ac, TCP/IP A/c. types of connectivity-Dialup, Leased lines, Satellite. IP Address-Class A, Class 

B, Class C Domain Name address. URL-absolute and relative 

Unit-5 Web enabled technology (Email and HTML): 

Web Browser: Internet Explorer, Netscape Navigator, Station and Dynamic web page Introduction 

to HTML. HTML tags: 

• <HTML>, <TITLE>,  <HEAD>, <BODY> 

• <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers 

• <IMG>  <a> and their attributes 

• Ordered and unordered list tages 

• Tabes and associated tags and its properties 
 

Creation of simple forms using text, Password, text area, radio, submit, Rest and Hidden. Brief 

idea about HTTP. Search engine, its working, types of search engines: sub directories meta search 

engines, search function-AND and OR. Population search engines. 

 

 

Suggested Readings: 

 

1. Let us C    : Yashwat Kanetkar 

2. Programming with C   : Balaguruswami 

3. Internet and Web Page  : V. K Jain 

 'O' level module M1.2 

4. Internet and Web Page design  : Dr. P.D Murarka  

 'O' level module M1.2 

5. Internet and web page design  : Pearl Software 

 'O' level module M1.2 

6. C# 2008 in simple step 

 Dreamtech press 

7. C# 2008 programming block book 

 Dreamtech press 
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Semester / lsesLVj % IV 

Subject / fo"k;  % Physics 

Title of Subject Group  % Digital Electronics 
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Particulars / fooj.k 

Unit-1 OP-AMP:- Differential amplifier circuit configurations: dual input balanced output dual 

input, single input unbalanced output (ac analysis) only, block diagram of a typical op 

amp analysis, schematic symbol of an op-amp. IC 555 timer  Introduction, Architecture, 

Application as astable and monostable multivibraters. 

Unit-2 OP-AMP Parameters:- Ideal op-amp parameters; input offset voltage, input offset 

current, input bias current, CMRR, SVRR, large signal voltage gain, Slew rate, Gain band 

width product, output resistance, supply currents power consumption, inverting and 

non-inverting inputs. 

Unit-3 Application of OP-AMP: Inverting and non-inverting amplifier, summing, scaling and 

averaging amplifier, integrator and differentiator. Oscillator Principles: oscillator types, 

frequency, stability response, the phase shift oscillator, Wein-bridge oscillator, L-C 

tunable oscillator, square wave generator. 

Unit-4 Microprocessors and Micro Computers: Microprocessor and Architecture: Intel 8086, 

Microprocessor architecture modes of memory addressing, 8086/8088 Hardware 

specification: Pin-outs and pin functions, clock generator (8284A) Bus buffering and 

latching, Bus timing, Ready and wait State, Minimum mode versus maximum mode. 

Unit-5 Programming the Microprocessors: Addressing modes: Data addressing modes, 

program memory addressing modes, stack memory-addressing modes. Instruction set: 

data movement Instructions, Arithmetic and login instructions, program control 

instructions. Programming example: Simple Assembly language programs table 

handling direct table addressing, searching a table sorting a table using pseudo ops. 

 



Suggested Readings : 

 

1. Digital Principles and Application  : A.P.Melvino & D.P.Leech 

2. Op-Amps & Linear Integrated circuits : R.A. Gayakwad 

3. Electronics     : D.S.Mathur 

4. Digital Principles & Applications  : Malvino & Leech 

5. Microprocessor Architecture, Programming : R.S.Gaonker 

 & Applications with 8085/8086 

6. Microprocessor & Digital Systems  : D.V.Hall 

7. Fundamentals of Electronics   : Borker 

 

 

 


