Course Learning Outcomes

Non-Conventional Energy Sources
IN WERETT oIl Fid

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

e A good understanding of various non-conventional energy sources.
e Knowledge about non-conventional energy harvesting Technology.
e The knowledge about the availability of non-conventional energy resources

in India.

e A good understanding of the solar energy and the appliances based on solar
energy.

e A non-conventional energy harvesting technical skill that will be helpful for
employment.
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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.




YafgUnhY.

xSj ijEijkxr AtkZ 1zksrks dk ifjp;
1. AtkZ lalk/kuksa dk oxhzdj.k] ckFkfed

Atkz lalk/kuksa dh miHkksx cofUk
iiEijkxr AtkZ dk egRoA

Atkz Jalkyk] AtkZz dk mHKk;fu"B] xS;
ijEijkxr AtkZ lalk/kuksa dh Ihek,aA

xSj ijEijkxr AtkZ lalk/kuksa dh ceq[k
fc'ks"krk,a]AtkZ dk i:kZoj.kh;
n f'Vdks.kA

fo'o esa AtkZ dh fLFkfr] Hkkjr esa AtkZ
dk ifin";A

lkj fcang Yadh oMZY%: VSx%AtkZ lalk/ku]
Atkz J a[kyk] xSj&ikjaifjd AtkZA

Unit-Il

English

Solar energy:

1.

2.

The sun as a source of energy, Solar radiation at
the Earth's surface.

Photo thermal applications: Solar collectors,
Solar drying Solar cooker (box type), Solar
distillation, Solar water heating system Solar
thermo-mechanical System.

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.

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.




YafgUnhY.

IkSj AtkZ
1. lw;Z ,d AtkZ ds :i esa] i'Foh dh Irg ij Iksyj
fofdj.kA
2. QksVks rkih; vuqc;ksx% |kSj laxzkgd]IkSj
'kks"kd]IkSj dwdj ¥ackDI ¢dkj¥2] IkSj vklou]
IkSj ty&rkiu fudk;] IkSj rkih;&;kaf=d fudk;A
3. QksVksoksfYVd fudk;% QksVks
cksYVkbd fl)kar]'’kfa mRiknu fy, ewyHkwr
QksVksoksfYVd fudk;] kSj Isy] IkSj Isy ds
cdkj] lkanzd Isy] w;Z vuglj.k fudk;] IkSj Isy
dh lhek,a ,o0a i;kZoj.kh; —f"Vdks.kA
4. QksVksoksfYvVd wvuqc;ksx% 1kS) sy
IfV~Vdk] IkSj ykbV] IkSj iEi] kSj 'kfa l;a=]
iffogu esa IkS) Isy] 1kSj c¢'khru ,o0a
ok;vugdwyuA
Ikj fcanq Yadh oMZY% VSx%IlkS) fofdj.k]
QksVksFkezy] QksVksokfYVd] kSj IsyA

Unit-IlI

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.

YafgUnh's

tSo bZ/ku mtkZ

1. tSo bZ/ku lalk/ku] tSo bZ/ku :ikUrj.k
izk|kSfxdh] tSo xSI mRiknuA




2. tSfod ikpu dks izHkkfor djus okys
dkjdksa dh Iwph] tSo xSl l;a= YikaM
vkjs[k¥2z tSo ikf/k; vifk"V Is tSo xSIA

3. tSo bZa/ku Is mtkZ izklr djuk] tSo
bZ/ku dk rkih; nzohdj.kA

4. Hkkjr esa tSo bZ/ku mtkZ izksxzke]
v[kK| frygu Is tSfod Mht+y dk mRiknuA

lkj fcanqg Yadh oMZY%2 VSx%ck;ksxS| ]
ok;ksekl] FkezZy xlhdj.k] tSfod ikpuA

Unit-1vV

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

YafgUnhz

iou mtkZ

1-iou dh vfHk/Kkj.kk] iou dh mRifRr] iou
tyok;q] iou izkys[k] iou Vjckbu Is 'kfDr
izklr djus dh Iheka,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
,0a ifjorhZ iou xfr VjckbZu] rVorhZ ,oa
legnzxkeh 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;Z0eA

lkj fcang Yadh oMZY2 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.
Exploration and development of geothermal
energy.

Advantages and disadvantages of geothermal
energy, Possibilities and limitations

Ocean energy Tidal energy Origin and nature of
tidal energy, Environmental impact, Energy and
power in waves, advantages and disadvantages
of wave energy.

Ocean Thermal Energy, Ocean Thermal
conservation Technology (OTEC).
Environmental impact.

Keyword / Tags: Geothermal energy ,Ocean energy,
Tidal energy, OTEC

YafgUnh's

Hkw&rkih; ,0a lkeqfnzd Atkz

1- Hkw&rkih; AtkZ]Hkwé&rkih; AtkZ dk ewy




,0a forj.K] Hkwé&rkih; lalk/kuksa ds
izdkj]  Hkwé&rkih;  lalk/kuksa  dk
fo’ys"k.kA

2- Hkwé&rkih: AtkZ dk vUos"k.k ,0a fodkIA

3- Hkwé&rkih; Atkz ds ykHk ,oa gkfu]
laHkkouk;sa ,0a Ihek,aA

4- Lkkekgfnzd AtkZz % Tokjh; Atkz dk
ewy ,0a izdfr] i;kZoj.kh; izHkko] rjax
esa AtkZ ,oa 'kfDr] rjax AtkZ ds ykHk
,0a gkfuA

5- Lkkegfnzd rkih; AtkZ] lkegfnzd rkih;
laj{k.k izk|kSfxdh YavksVhbZlhYz
I;kZoj.kh; izHkkoA

lkj fcanq Yadh oMZ% VSx%Hkw&rkih;
Atkz]  egklkxjh; Atkz] Tokjh;  AtkZ]
vksVhbZIhA

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

vuq'kaflr v/;;u lalk/ku% YikB~; iqLrdsa] lanHkZZ igLrdsa] vU; lalk/ku¥z

1.
2.

3.
4.

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

Sukhatme S. P. and Nayak J. K., "Solar Energy: Principles of thermal collection and storage”, Tata
McGraw Hill Ltd, Second Edition.

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

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

Suggestive digital platforms web links /vuqg’kaflr fMftVy lysVQkWeZ csc fyad

1.

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

Suggested equivalent online course/ vuq’kafir led{k vkWuykbu ikB~;3e

1.

https://nptel.ac.in/course/121/106/121106014/ By Prof. Prathap Haridoss, 11T Madras.







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

COURSE LEARNING OUTCOMES

B.Sc. Il Year
Paper | : OPTICS

On successful completion of this course students will gain knowledge on

various theories of light.

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

e understand phenomenon of Optics like- Interference in working of
Interference, Diffraction, Polarisation and their application.

e Application of interference in Working of Interferometer.

e Application of diffraction will give concept of Resolving Power of optical
Instruments.

e learn basic mechanism of Laser action and understand how real world.
LASER operates and their types and properties.

e Gain knowledge in Holography optical fiber and application in
communication,

e 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

ljkorZu vkSj viorZu] QeZsV dk fl)kar] xksykdkj Irg ij viorZu] viysusfvd fcUnq
,a0 vugiz;ksx] ySal Iw=] irys ySalksa dk la;kstu o lerqY; Qksdl nwjh fo{ksi.k
o fo{ksi.k {kerk] o0.kZ foiFku o vo.kZd la;kstuA fofHkUu izdkj ds foiFku
Yaxq.kkRedY2 ,0a mudk lek/kku] usf=dk es cgqy ySal fudk; dh vko';drkA
jSEIMu o gkbxu usf=dk,aA ljy vkoZr xfr] voeafnr nksyu] iz.kksfnr nksyu rFkk
vuqukn] foLianuA ruh ggbZ Mksjh esa vizxkeh rjaxs] Lian rFkk rajx iSfdV]
dyk ,0a lewg osx] gk;xu fl)kr }kjk ijkorZu ,0a viorZuA

Unit-11 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] fifLyV O;frdj.k] L=ksrksa dh dyk laca}rk dh vko';drk]
izdk'kh; iFk dk eanu] fYtksa dk ikf'Zod foLFkiu] LFkkuhd'r fYats] iryh fQYe



nks vlekukUrj ijkorzd Irg Is cuh fQYe Is O:frdj.k] U;wVu oy;A gSfMUtj fYats
Yieku >qdko dh fYats¥z ekbdYlu O;frdj.kekih] blds }kjk izdk'k dh rjaxnS/;Z
Y4 %] nks VvR;ar lehiLFk rjaxnS/;Z dk varj rFkk 0.kZ@e js[kk dh pkSM+kbZ
dk ifi'kq) fu/kkZj.kA cgqy iaqt O;frdj.k esa rhozrk dk forj.k] Qsczh iSjks
O;frdj.kekih ,0a bVkykWUuA
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Syllabus for Physics
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Class: B.Sc. Second Year

Unit-111 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

Ysuy rFkk YkmugksQj foorZu% v)ZvkorhzZ dfVca/k] tksu lysVA Ih/kh dksj ij
foorZu] ljyjs[kh; xeuA ,dy f>jh ij foorZu dk vkjs[k ,oa lekdyu fof/k;ka] o'Rrh;
1kjd ij foorZu] izfrfcEcksa ds foHksnu dh jSys dh dIkSVhA 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-1V 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|gr pgEcdh; rjax dk /kqzo.k] lery /kqzfor
izdk'k & mRiknu o fo'ys"k.kA jsflkd] o'Rrh; o nh?kZo Rrh; /kqzo.k dk 0.kZuA
fo|gr pgEcdh; rjax dk vlekaxh ek/;e esa lapj.k] ,d & v{kh; o f}&v{kh; fGLVy]
ijkoS|gr VsUIj dh lefer izd*fr] f}&viorZu] gkbxu dk fl)kar] Ik/kkj.k o vIk/kkj.k
orZukad] Ysuy dk lw=] ,d v{kh; f@LVy esa izdkk lapj.kA fudkWy fizTe]
o0 Rrh; o nh?kZo'Rrh; izdk'k dk mRiknu o fo'ys"k.k] csfcusV ladkjd o
vugiz;ksx] izdk'kh; /kg.kZu o iksykjhehVj Is 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.

bdkbzZ&5 QkbZcj vkflVDI] rFkk ystj

Qk;oj vkflVDI dk fl)kar] {kh.krk] Lian folj.k ,oa LVsi baMsDI] ijoykf;d baMsDI
Qk;oj] ystj dk laf{kir bfrgkl] ystj izdk'k ds vfHkyk{kf.kd xq.k] vkbUIVhu dh
ladYiuk] vkbUIVhu xq.kkadks esa IEcU/k Yaxq.kkRed foospuYz] ifEiax
iz.kkfy;kW] jstksusVIZ] :ch ystj] ghfy;e& fuvku vystj] ystj ds mi;ksx]
gksyksxzkQh dk fl)karA QksVksMk;ksM] QksVks VakaftLV]j o QksVks
eYVhlyk;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. Il Year

Paper 11-: 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

e Define various electric feild in electrstatistics, magnetostatics, and
electrodynamics .

e Explain propagation of electromagnetic wave and apply Maxwells equation
to solution of problems related to wave propagation which forms base to
modern PLASMA physics.

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

electronic device CRO to measure frequency and voltage.
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(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|qgfrdh

fLFkj oS|qgfrdh ds ewyHkwr rRo] xkWI dk fu;e o bldk lefer vkaos'k forj.k gsrq
E ds ifjdyu esa mi;ksxA la/kkfj=] le:i fo|gr {ks= esa xksykdkj pkyd] fdlh
i'Fohd'r vuUr pkyd ds IEeq[k fcUnq ij vkos'kA ijkfo|gr] ijkfo|gr dh mifLFkfr



esa lekukarj lysV la/kkfj=] ijkoS|grkad] /kgzo.k o /kqzo.k lafn'k P] foLFkkiu
lafn'k D] P ,0a E esa laca/k] Dykfl;I&ekslkVh lehdj.k dh vk.kfod O;Kk[;kA

fLFkj oS|gfrdh esa yklykl o ikbtu ds lehdj.k ,0a muds vuqiz;ksxA vkos'kks ds
fudk; dh mtkZ] vin'k foHko dk cgqfyd foLrkj] izfrficEcksa dh fof/k ,oa
vugiz;ksx] folqgr f}/kgzo ds dkj.k mRiUu {ks= dh rhozrk ,oa foHko] ckg~; fo|qgr
{ks= esa fo|qr f}/kgzo dk cy ,0a cy;gXeA

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 = Mg 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 pgEcdRo

fdlh xfreku vkos'k ij cy% ykjsat cy lehdj.k ,0a B dh ifjHkk"kk] Ih/ks /kkjkokgh
pkyd dks pgEcdh; {ks= esa j[kus ij cy] /kkjk ywi ij cy vk/kw.kZ] pgEcdh; cy
vk/kw.kZ] dks.kh; laosx o tkbjkseSXusfVd vugikr] ck;ksV&lsokVZ dk fu;e] ljy
T;kferh; ikfjfLFkfr;ksa esa H dh x.kuk ¥%ijufydk ,oa ,adj oy;%2] ,Eih;j dk
ifjiFkhZ; fu;e] , vxB = Mo J, V.B= 0. pgEcdh; f}/kqzo }kjk c) o eqDr /kkjk,W]
pgEcdu lafn'’k (M), B,H and M esa laca/k] vle:i Is pgEcfdr inkFkZ gsrq vx M =
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 fol|qgr /kkjk o ck;ks&/kkjk

LFkkbZ /kkjk] /kkjk] ?kuRo J, vLFkkbZ /kkjk lehdj.k ,oa IkarR; 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] Ifed la[;ka, vkS] muds vuqiz;ksx }kjk AC ifjiFk esa Ifed izfrck/kk]
jh,DVsal Js.kh ,ao lekukarj vugukn dks gy djukA Q xg.kkad AcC ifjiFk }Kkjk
'kfDr dk mi;ksx 'kfDr xg.kkad Y ,0a v usVodZ o fo|gr 'kfDr dk izs"k.kA tSfod
fudk;ksa esa fo|gr dk voyksdu] tSo fo|gr 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; 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).
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bdkbz&4 fo|qr o pqEcdh; {ks= esa vkosf'kr d.kksa dh xfr

Ys;,0ka midj.kksa ds o0.kZu dh vis{kk muds ;kaf=dh; i{k ij vf/kd /;ku fn;k tkuk pkfg,A%2
Roj.k {ks= ds :i esa E, bysDV2ku xu] folZtu ufydk] jsf[kd Rojd] E fo{ksid {ks=
ds :i esa CRO, CRO dh lgxzkfgrkA vuqizLFk B {ks=( 180° fopyu] nzO;eku
LisDVaksxzkQ ;k osx flysDVj] ukfHkdh; d.kksa ds lalwpu gsrq d.kksa ds
iIFkksa dh o@rk] [kbDyksVakWu YamtkZ ekiu¥z 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
LisDV2ksxzkQ ds ewyrRo] pgEcdh; Qksdl dk fl)kar YaySalv2A

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

folgr pgEcdh; izsj.kk] QsjkMs ds fu;e] fo|gr okgd cy] QsjkMs fu;e ds vodyu o
lekdyu :i] Lo% o vU;ksU; izsj.k] VekUIQkeZj] fLFkj fo|gr {ks= esa mtkZ]
esDIloSy dh foLFkkiuk /kkjk ?kuRo dh ladYiuk] eSDlosy dh lehdj.kksa dh
LFkkiuk] fo|gr pqEcdh; {ks= dk mtkZ ?kuRoA ikW;afVx Ifn'k] Ifn'k ,oa vin'k
foHkko] fo|gr pgEcdh; {ks= VsUIj] Ysuy ds laca/k] jSys izdh.kZu] fo|qr
pgEcdh; rjax lehdj.k] fuokZr ,oa ijkoS/kqr ek/;e esa lery fo|qr pqEcdh; rjax]
ijkoS|gr dh lery Irg Is ijkorZu] Ysusy ds fu;e] ijkorZu Is /kgzo.k o iw.kZ vkarfjr
ljkorZu] 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
Physics Volume 2, D. Halliday and R. Resnick

Introduction to Electrodynamics: D.J. Griffiths, 4 Edition, Printice Hall.

Electricity and Magnetism: S.S. Atwood Dover.

Electrodynamics: Emi Cossor and Bassin Lorraine, Ashahi Shimbunsha Publishing Ltd.
From Neuron to Brain : Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland

Masschuetts.
7. Schaums Oulline of Begining Physics I1: Electricity and Magnetism

Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Physics

(As Recommended by the Board of Studies)
Session : 2021-22

ok wnN

Class: B.Sc. Second Year
Max Marks : 50

List of Practicals

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine D1, D2 lines of sodium lamp.
Resolving power of telescope

Potarization by reflection and verification of Brewster's Law.

akrwbdPE



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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PROGRAM OUTCOME

B.Sc.

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.

e B.Sc (PCM) -- B.Sc. (Physics, Chemistry, Maths)
e B.Sc (POM) -- B.Sc. (Physics, Computer Application, Maths
e B.Sc (PUM) -- B.Sc (Physics, Computer Science, Maths)
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COURSE LEARNING OUTCOME

B.Sc. Il Year

Paper | : 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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Subject . Physics

Paper . Second

Title of Paper : Quantum Mechanics and Spectroscopy
Unit-1: 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 ,0a rjax% izdk'k fo|gr izHkko] d™".k fi.M fofdj.k] lykad dk fofdj.k fu;e]
LVhQu cksYVtesu dk fu;e] ohu dk foLFkkiu fu;e] jsys&thal dk fu;e] dkEiVu
izHkko] Mhé&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] IkrR; lehdj.K] izkf;drk /kkjk /kuRo] rjax Qyu ij Ihekar 'krsZ rjax Qyu dk
izlkekU;hdj.kA

Unit-11: 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; viuHkZj JksfMtj lehdj.k& ,d&foeh; foHko dwi o izkphj] lhekar 'krZs] c) o
vc) voLFkk,W] vk;rkvkj izkphjA (1-D) Is ijkorZu o ikjxeu xq.kkad (a) {k; dh
O;K[;K] lgjaxu dh DokaVe ?kVUukA ,d& foeh; ckDI esa eqDr d.k] eqDr d.k gsr
vkbxu Qyu ,0a vkbxu ekuA ,d foeh; ljy vkorZ nkSfy=] gjekbV vody lehdj.k Is
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 esVahls|
ds xq.kA
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Unit-111: 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

folgrh; o pgEcdh; {ks= esa ijek.kq & DokaVe la[;kad] cksgj ekWMy o0 0j.k
YaSelection¥z ds fuje] LVuZ& xyZd iz;ksx] p@.k & ewyHkwr YilntrinsicYz
Dokave la[;kA p@.k dh fpjlEer fl)kar Is viaxfrA d{kh; dks.kh; laosx] Qkbu
LVasDpj dgy dks.kh; laosx] ikAyh dk viozZtu fla)karA ,d foeh; ckDI esa
cgqyd.k& leferh o vieferh rjax Qyu] ijek.kq dks'k ekWMyA ijek.oh; voLFkk
gsrq LisDV@eh ladsru] fLiu vkjfcV diafyx L-S o J-J ;gXeu] theu izHKkoA Irr o
viHKyk{f.kd X&fdj.k LisDV?k] ekslys dk fu;eA

Unit-1V: 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 LisDV@k %0.kZ@eY2 /[kw.khZ LisDVaKk] 0.kZ@e js[kkvksa dh
rhozrk o f}&ijek.kfod v.kq dh c) nwjh] leLFkkfud izHkko@f}&ijek.kfod v.kq dh
dEiu mtkZ] 'kwU; fcUng mtkZ] vugkekZsfulhVh Yavuko fr2A ekslZ foHko]
jeu izHKkoA LVksd o izfr LVksd js[kka,W o budh rhozrk bysDVakWfud
0.kZ@eA ckuzZ vkWiugk;ej fUudVrk] Qsad dkMZzZu fhkar ,dy o f=d
VvOLFkk,W] izfrnhflr o LQqjnflrA yslj jeu LisDV@ksLdksih dh izLrkouk] NMR
rFkk EPR dh izkjfEHkd vo/kkj.kk ,0a 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 ,0a ewy d.k

ukfHkd ds ewyHkwr xq.k% U;qV@kWu rFkk vkosf'kr d.kksa dh nzO; ds IFk
vuqfd;k] ukfHkdh; lalwpd& vk;uu dks"B] xkbxj ewyj x.kd] vuqikfrd x.kd]
izLQqj.k x.kd] vHkzdks"B] ukfHkd ds ewy xqg.k] ukfHkd dh vkd'fr] lagfr
vkos'k rFkk vkdkj ukfHkd dk LFKkkf;Ro ,0a ca/ku AtkZ vYQk&d.k dk osx ,0a
Atkz xkbxj&usVy fu;e] chVk&fdj.k 0.kz@e dh izd'fr] U;wVahuksa ,0a midh
HkkSfrdh] mtkZ Lrj ,0a {k; Dfr iksthV@ku mRItZu ,0a bysDV&kWu izxzg.k p;u
Y40j.k¥2 fu;e] chVk vo'kkks"k.k ,0 achVk d.k dk ijkl] D;wjh vkjs[k] ukfHkdh;
ViIHKfG;k,W ;gXe mRiknu Q&eku ,oa UkkfHkdh; viHkfd;k dh nsgyh]
ukfHkdh; viHkfd;k dk vuqizLFk dkV] fofHkUu izdkj dh vfHkfd;kvksa ds
mnkgj.k ,0a viHkyk{kf.kd] ;kSfxd ukfHkd] ;kSfxd ukfHkdh; vfHkfd;k dh cksgj
viHkdYiuk] v/ikZewykugikrh lw=] nzo cawn ekWMy dks'k ekWMy ukfHkdh;
folkaMu ,o0a lay;uA ewy d.kksa dk oxhZdj.k ,0a mudh vU;ks; fd;k;sa laj{k.k
fu;e] gsM2ksu dh DokdZ lajpuk] cyksa ds ,dhdj.k dh izkjfEHkd vo/kkj.kkA
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Paper | : 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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Subject . Physics

Paper . Second

Title of Paper : Solid State Physics & Electronic Devices
Unit-1: 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. lonic, covalent, metallic, van der Waals
and hydrogen bonding. Band theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model
(Qualitative).

bdkbzZ&1 Bksl voLFkk HkkSfrdh&1

fALVyh;] lajpuk ,0a vkca/ku% fALVy; o vidLVyh; Bksl] LFkkuakrj.k lefefr]
tkyd o vk/kkj] bdkbZ Isy] O;qR@e tkyd] tkydksa ds ekSfyd izdkj ¥aczsokbl
ystVI¥2 feyj lwpdkad] tkyd ryA liy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr%
dsfUnzr ?kukdkj ysfVISIA ykWos o czsx dk lehdj.k] X&fdj.kks Is fdLVy dh
lajpuk  Kkr djuk] X&fdj.k LisDV2eikehA vk;fud] Ig&la;kstd] /kkfRod
okW.dMoky ,0a gkbMakstu ca/kuA Bksl inkFkkZs ds fy, cS.M fl)kar] vkorhZ
foHko ,0a CykWp izes;A @ksfuax&iSu ekWMy Yaxq.kkRked foospu’z

Unit-LI: Solid state Physics-2

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific heats ofsolids.
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] vkbUIVhu o fMckbZ fl)kar] izR;kLFk ,oa
ljekf.od cy fu;rkadA ,d ijekf.od o flijekf.od dM+h YChain¥z dk xfrd lehdj.K]
izdk'kh; o /ofudh fo/kk,W] fo|grh; izfrjks/kdrk] bysDVakWu dh fof'’k"V m"ek]
okbMesu&Ysat fu;eA gkWy izHkko] pgEcdh; {ks= esa inkFkksa dh
vuqfd;KA izfr] vug ,0a ykSg pgEcdh; inkFkZA izfr ,0a vuq pgEcdh; MksesUI



dk fpjlEer fl)kara D;wjh dk fu;e] yksSg pgEcdRo ,0a ykSg pqEcdh; MksesUI
ds fy, weiss dk fl)kar A B-H 'kSfFkY;rk dh foospukA vifr pkydrk] esluj izHkko]
tkslsQlu&laf/k izHkko] mPp rki virpkydrkA
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Unit-111: 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% vikZpkyd ;gqfDr;ka&1

AtkZ cS.Mksa dk cuuk] AtkZ Lrj dk Mk;xzke] vikZpkyd ds izdkj ¥p 0 n¥%
pkydrk vkSj xfr'’khyrk] laf/k dk cuuk] p-n laf/k] Mk;ksM esa jksf/kdk foHko dk
cuuk] vxz o i'p viHkufr Mk;ksM esa /kkjk izokg %xiqu% la;kstuYz vugxeu osx
o vugxeu osx dh lar'lrrk] jksf/kdk foHko ds xf.krh; lehdj.k dh O;qirfRr]
jksf/kdk pkSMkbZ] ,dy p-n laflkA MkksM ¥HKkSfrdh; foospukyz]
Ikkjk&foHko vfHkyk{kf.kd Y4,d&nks vuqiz;ksx¥2] f}&VehzZuy ;qfDr] fn"Vdj.k]
tsuj Mk;ksM] QksVks Mk;ksM] izdk'k mRItZu Mk;ksM] lksyj Isy] f=&VehZuy
;qfDr] laf/k {ks= izHkko VakaftLV] YaFETY2] f}&laf/k ;qfDr;kW] p-n-p 0 n-p-n
VakaftLV]] /kkjk&izokg dh HkkSfrdh; izfd;k] VakaftLV] ds viHkyk{kf.kd o@A

Unit-1V: 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 Yaf}&/kqgzo laf/k VekaftLVj¥2 CB, CE o cC fo/kk] ,dy LVst Yapj.k¥2 CE
izoZ/kd YaviHkuu o LFkk;hdj.k ifjiFk%2] Q fcUnq lerqY; ifjiFk] fuos'kh o fuxZr
izfrck/kk] foHko ,0a /kkjk ykHKA oxZ A, B, C izo/kZd YaifjHkk"kk%2] RC ;qfXer
izo/kZzd Yavko'fRr wvuqf@;k od% oxZ&B iq'k&iqy izoz/kd] iquZzfuos'ku
izo/kzd] foHko ,0a /kkjk] iquZfuos'ku] fuos'k izfrck/kk ij _.kkRed foHkko]
Js.kh QhMcsd] fuxZeu izfrck/kk ,0a 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 ,0a lalwpd dh ewy vo/kkj.kkA
fMftVy bysDVakfuDI % cwfy;u loZlfedk;sa] fM ekxZu fu;e] ykWftd xsV~I ,oa
IR; Ikfj.kh] ljy ykWftd ifjiFk] FkjfeLVLkZ] lksyj Isy] ekb@ksizkslslj dh vo/kkj.kk
,0a 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 fuHKZ]
xg.kA 3D] 2D] 1D] OD uSuks lajapuk iznkFkZ ,0a mudh volLFkkvksa dk
?kuRo] Irg ,0a varjkQyd izHkko] DokaVe vkdkj izHkko dk izfr.i.k] uSuks
d.kksa dk la'ys"k.k&uhps Is Aij YackWVe vivz vkSj Aij Is uhps Y4VkWi
Mkmu¥2 fof/k;kW] osV jlk;fud fof/k] uSuks fyFkksxzkQh YauSuks eqnz.k¥2]
/kkrg ,0a v}Z pkydksa ds uSuks inkFkZ ¥ixq.kkRed fooj.k¥2 foLr'r (Bulk) VkSj
uSuks inkFkkZs dh lajpuk ,0a xqg.kksa esa vUrj ¥axg.kkRed fooj.kY2] izkd frd
‘i esa ik;s tkus okys uSuks fALVYA 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
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3. Solid State Electronic devices, B. G. Streetman, Il Edition Prentice Hall, India.

4.  Microelectronics, J. Millman and A. Grabel McGraw Hill New York
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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. 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,
14.
15.
16.
17.
18.

Absorption spectrum of iodine vapour.

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

Study of Raman spectrum using laser as an excitation source

To draw B-H curve of ferro-magnetic material with the help of CRO
Hysteresis curve a transformer core.

Hall probe method for measurement of resistivity.



Course Learning Outcomes

Non-Conventional Energy Sources
IN WERETT oIl Fid

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

e A good understanding of various non-conventional energy sources.
e Knowledge about non-conventional energy harvesting Technology.
e The knowledge about the availability of non-conventional energy resources

in India.

e A good understanding of the solar energy and the appliances based on solar
energy.

e A non-conventional energy harvesting technical skill that will be helpful for
employment.

IkB~;@e ds v/;;u dh ifjyfC/k;Kj

SH UIoThA & 3 H Taearil gred em:

faffiear IR WFRTeTd FAT FEAT & TR F TS A

o IRWFRTTT Foit & TIIA HeAr [T FHr AT

RA H IR IFRETT Foll GHTYAT T STl Hl AT |

AR FaT Td IR Foll WX 3MTRA 39T & 37T JasT|

o INMERETA Foil AT I dehellih FAAA TCd HWM ST 3H
UK H Tgrash ghen|




SAROJINI NAIDU GOVT. GIRL’S P. G. (AUTONOMOUS) COLLEGE,
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AS RECOMMENDED BY THE BOARD OF STUDIES
SESSION: 2021-22
THEORY

e PROGRAM /#r&#w#a : CERTIFICATE /w=moras

e CLASS/ d{kk : BSC-1 YEAR /ch- ,lIh-&izFke 0"kZ
e SUBJECT/ fo"k;% PHYSICS@HKkSfrd foKku

COURSE CODE/ ikB~:@de dk dksM
COURSE TITLE/ ikB~: e dk 'kh"kZd%

NON CONVENTIONAL ENERGY SOURCES
IR WERET FaT @9

COURSE TYPE /ikB~:@e dk izdkj ELECTIVE/,sfPNd
CRADIT VALUE /@sfMV eku% 4

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

MINIMUM PASSING MARKS/U;wure~ mRrh.kkZad % 33
PRE REQUISITE/iwokZis{kk% Open for All/IHkh 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.




YafgUnhY.

xSj ijEijkxr AtkZ 1zksrks dk ifjp;
1. AtkZ lalk/kuksa dk oxhzdj.k] ckFkfed

Atkz lalk/kuksa dh miHkksx cofUk
iiEijkxr AtkZ dk egRoA

Atkz Jalkyk] AtkZz dk mHKk;fu"B] xS;
ijEijkxr AtkZ lalk/kuksa dh Ihek,aA

xSj ijEijkxr AtkZ lalk/kuksa dh ceq[k
fc'ks"krk,a]AtkZ dk i:kZoj.kh;
n f'Vdks.kA

fo'o esa AtkZ dh fLFkfr] Hkkjr esa AtkZ
dk ifin";A

lkj fcang Yadh oMZY%: VSx%AtkZ lalk/ku]
Atkz J a[kyk] xSj&ikjaifjd AtkZA

Unit-Il

English

Solar energy:

1.

2.

The sun as a source of energy, Solar radiation at
the Earth's surface.

Photo thermal applications: Solar collectors,
Solar drying Solar cooker (box type), Solar
distillation, Solar water heating system Solar
thermo-mechanical System.

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.

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.




YafgUnhY.

IkSj AtkZ
1. lw;Z ,d AtkZ ds :i esa] i'Foh dh Irg ij Iksyj
fofdj.kA
2. QksVks rkih; vuqc;ksx% |kSj laxzkgd]IkSj
'kks"kd]IkSj dwdj ¥ackDI ¢dkj¥2] IkSj vklou]
IkSj ty&rkiu fudk;] IkSj rkih;&;kaf=d fudk;A
3. QksVksoksfYVd fudk;% QksVks
cksYVkbd fl)kar]'’kfa mRiknu fy, ewyHkwr
QksVksoksfYVd fudk;] kSj Isy] IkSj Isy ds
cdkj] lkanzd Isy] w;Z vuglj.k fudk;] IkSj Isy
dh lhek,a ,o0a i;kZoj.kh; —f"Vdks.kA
4. QksVksoksfYvVd wvuqc;ksx% 1kS) sy
IfV~Vdk] IkSj ykbV] IkSj iEi] kSj 'kfa l;a=]
iffogu esa IkS) Isy] 1kSj c¢'khru ,o0a
ok;vugdwyuA
Ikj fcanq Yadh oMZY% VSx%IlkS) fofdj.k]
QksVksFkezy] QksVksokfYVd] kSj IsyA

Unit-IlI

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.

YafgUnh's

tSo bZ/ku mtkZ

1. tSo bZ/ku lalk/ku] tSo bZ/ku :ikUrj.k
izk|kSfxdh] tSo xSI mRiknuA




2. tSfod ikpu dks izHkkfor djus okys
dkjdksa dh Iwph] tSo xSl l;a= YikaM
vkjs[k¥2z tSo ikf/k; vifk"V Is tSo xSIA

3. tSo bZa/ku Is mtkZ izklr djuk] tSo
bZ/ku dk rkih; nzohdj.kA

4. Hkkjr esa tSo bZ/ku mtkZ izksxzke]
v[kK| frygu Is tSfod Mht+y dk mRiknuA

lkj fcanqg Yadh oMZY%2 VSx%ck;ksxS| ]
ok;ksekl] FkezZy xlhdj.k] tSfod ikpuA

Unit-1vV

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

YafgUnhz

iou mtkZ

1-iou dh vfHk/Kkj.kk] iou dh mRifRr] iou
tyok;q] iou izkys[k] iou Vjckbu Is 'kfDr
izklr djus dh Iheka,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
,0a ifjorhZ iou xfr VjckbZu] rVorhZ ,oa
legnzxkeh 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;Z0eA

lkj fcang Yadh oMZY2 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.
Exploration and development of geothermal
energy.

Advantages and disadvantages of geothermal
energy, Possibilities and limitations

Ocean energy Tidal energy Origin and nature of
tidal energy, Environmental impact, Energy and
power in waves, advantages and disadvantages
of wave energy.

Ocean Thermal Energy, Ocean Thermal
conservation Technology (OTEC).
Environmental impact.

Keyword / Tags: Geothermal energy ,Ocean energy,
Tidal energy, OTEC

YafgUnh's

Hkw&rkih; ,0a lkeqfnzd Atkz

1- Hkw&rkih; AtkZ]Hkwé&rkih; AtkZ dk ewy




,0a forj.K] Hkwé&rkih; lalk/kuksa ds
izdkj]  Hkwé&rkih;  lalk/kuksa  dk
fo’ys"k.kA

2- Hkwé&rkih: AtkZ dk vUos"k.k ,0a fodkIA

3- Hkwé&rkih; Atkz ds ykHk ,oa gkfu]
laHkkouk;sa ,0a Ihek,aA

4- Lkkekgfnzd AtkZz % Tokjh; Atkz dk
ewy ,0a izdfr] i;kZoj.kh; izHkko] rjax
esa AtkZ ,oa 'kfDr] rjax AtkZ ds ykHk
,0a gkfuA

5- Lkkegfnzd rkih; AtkZ] lkegfnzd rkih;
laj{k.k izk|kSfxdh YavksVhbZlhYz
I;kZoj.kh; izHkkoA

lkj fcanq Yadh oMZ% VSx%Hkw&rkih;
Atkz]  egklkxjh; Atkz] Tokjh;  AtkZ]
vksVhbZIhA

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

vuq'kaflr v/;;u lalk/ku% YikB~; iqLrdsa] lanHkZZ igLrdsa] vU; lalk/ku¥z

1.
2.

3.
4.

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

Sukhatme S. P. and Nayak J. K., "Solar Energy: Principles of thermal collection and storage”, Tata
McGraw Hill Ltd, Second Edition.

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

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

Suggestive digital platforms web links /vuqg’kaflr fMftVy lysVQkWeZ csc fyad

1.

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

Suggested equivalent online course/ vuq’kafir led{k vkWuykbu ikB~;3e

1.

https://nptel.ac.in/course/121/106/121106014/ By Prof. Prathap Haridoss, 11T Madras.







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

;kaf=dh vkSj inkFkZ ds lkekU; xq.k Yiz’ui= 2%

e The course would empower the students to develop the idea about the
behavior of physical systems (bodies).

o [t will provide the basic concepts related to the motion of all the objectives
around us in daily life.

e The students would be able to build foundation to various applied field in
science and technology (specially in the field of mechanical engineering).

e The students will acquire the knowledge of basic mathematical methods to
solve the various problems in physics.

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

between energy and mass.

IkB~;@e ds v/;;u dh ifjyfC/k;Kj
. ikB~;@0e Nk=ksa dks HkkSfrd fudk;ksa ds O;ogkj ds ckjs esa

fopkj fodflr djus ds fy, 'kDr djsxkAA

. ;0 nSfud thou esa gekjs vkl ikl dn IHkh oLrqvksa dh xfr Is
lacaf/kr cqfu;knh vo/kkj.kk iznku djsxkA

. ;0 Nk=ksa dks foKku vkSj izk|ksfxdh ds fofHkUu vuqiz;gDr
{ks= [kkId) eSdsfudy bathfu;fjax ds {ks= esa uho dk fuekZ.k
djus esa Igk;d gksxkA

« Nk= HkkSfrd foKku esa fofHkUu leL;kvksa dks gy djus ds fy,
xf.krh; rjhdksa dk cgfu;knh Kku izklr dj IdsxsaA

« Nk= AtkZ vkSj nzO:;eku ds chp laca/k] Ikis{krk izHkko dks

le>us esa I{ke gksaxsA
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THEORY

PROGRAM / sriw# : CERTIFICATE / garor g

CLASS/ d{kk : BSC-1 YEAR/ch- ,llh-&izFke 0"kZ

SUBJECT/ fo"k;% PHYSICS @HKkSfrd foKku

COURSE CODE/ ikB~;de dk dksM

COURSE TITLE/ ikB~;@e dk 'kh"kZd%

Mechanics and General Properties of Matter (Paper 2)

;kaf=dh vkSj inkFkZ ds lkekU; xq.k Yaiz’ui= 27

COURSE TYPE / ikB~;@e dk izdkj] CORE COURSE /dksj dkslZ
CRADIT VALUE / JsfMV eku% 4

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

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

PRE REQUISITE/iIwokZis{kk% To Study this course a student must
have had the subject Physics in 12*" Class/bl dksLkZ dk v/;;u djus
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 bDrief 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.

YafgUnh'a

,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 fode
lkikHkkbZ ds ceq[k ;ksxnku ds IkFk mudh
,d laf{klr thouhA

2- xf.krh; HkkSfrdh%

2-1- vin'k vkSj Ifn'k {ks=] vfn'k {ks=] dk
xzsfM,aV vkSj HkkSfrd egRoA

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




lekdyu] ,d Ifn'k {ks= dk Mkbojtsal vkSj
bldk HkkSfrd egRo] xkijl Mkbojtsal ¢ces;A
2-3- Ifn'k {ks= dk dyZ vkSj HkkSfrd egRo0]
LVksDI ,oa xzhu dk ces;] mijksa fo"k;ksa
ij vk/kkfjr la[;kRed ¢'uA

|kj fcanq Yadh oMZY2 VSx% vin'k {ks=] Ifn'k
{ks=] Ifn'k lekdyu] xzsfM,V Mkbotsal] dtZA

Unit-Il

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

ofa 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.

YafgUnh'z

n <+ ,0a fo#l; 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 &0;eku dsaee

&0;eku dsaee dh fLFkfr] e20;eku dsaae dh xir
JSflkd  vkSj dks.kh; laosx dk laj{k.k

mnkgj.k Ifgr] flaxy LVst VvkSj eYVhLVst

jfoVKA

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

vo/kkj.kk tMRo vk?kw.kZ ces;% ;ksx

ces;] yEcor v{kces;] lekarj v{k ces;] ,dleku

vk;rkdkj iVy] o Rrkdkj pdrh] Bksl flysaMj ,0a

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

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

2-1- gqd dk fu;e] ;ax ¢R;kLFkrk xg.kkad] vk;ru

izZR;kLFKk xg.kkad] —-Mrk xqg.kkad ,0a iblu

vuqikr fofHkUu ¢R;kLFkrk xq.kkdksa esa

laca/kA

2-2- ikblu fu"ifUk ds laHkkfor eku] ¢;ksx'kkyk

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

sfBrcsyu dh  fo—r AtkzA

2-3 ckVZu dh fof/k] ,sBu yksyd ,0a eSDlosy

lgbZ }kjk rkj ds inkFkZ dk xqg.kkad Kkr djuk]

lyZ fof/k }kjk rkj ds inkFkZ v-n ,0a o Kkr djuk]

n.M dk cadu] daSVhyhoj] nksuksa fliksa |

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

lkj fcanq Y.dh oMZY%2 VSx% n'< fi.M]

nzO;eku dsaae] tMRo vk/kw.kZ] i,blu fu"ifUKA

Unit-1lI

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.

YafgUnhs

rjy ;kaf=dh

1-  1"Bruko%

1-1- varj&vk.kfod cy vkSj fLFkfrt AtkZ od]
llatd vkSj vklatd cyA

1-2- varj&vk.kfod cyksa ds vk/kkj ij i"B ruko
dh O;k[;K] i™"B AtkZ] i""B ruko ij rki rFkk




v’kqf);ksa dk izHkko] I'"B ruko ds dgN
vU; mnkgj.kA

1-3 Li'kZ dks.k] nzo ds nksuksa o@h;
Irgksa ds chp nkckUrj lkequ ds cqycqys
ds vanj vfrfja nckcldsfkdkRo]aeo ds "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) cokg lkrR; lehdj.k] ?kw.khZ vkS;j
vk/kw.khZ cokg cokfgr rjy dh AtkZ]
v ku rjy dh xfr dk ;wyj dk lehdj.k  ,oe~
bldk HkkSfrd egRoOA

2-2- 0jukSyh ces; vkSj mlds vuqg;ksx ¥acgh
lkzo osx] gokbZ tgkt ds ialkksa dh vk—
fr] eSxul ¢cHkko] fQYV;] iEi] cUlu cuZj2A
2-3- rjy dk ";ku cokg] dsfkdkuyh ds ek/;e Is
ry dk izokg] lokbtqys Iw= dk fuxeu ,oa
Ihek,a] LVKksd lw=] ';ku nzo esa fxjus okys
xksykdkj fiaM dh xfrA

lkj fcang Yadh cbZY2 VSx varj&vk.kfod cy]
i "B ruko] Li'kZ dks.k] dsf'kdkRo] *;kurk] ;wtj
dk lehdj.k] lokbtgys lw=A

Unit-1V

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

YafgUnh'z

xg#Roh; foHko vkSj dsaaeh; cy foHko%

1- xg#Roh; foHko

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

vliaj{kh cyksa ds  varxZr xfr esa AtkZ dk

laj{k.k] fLFkfrt AtkZA

1-2 laj{kh cy vkSj vkarfid Atkz dk laj{k.k]

xg#Roh; foHko vkS] xg#Roh; fLFkfrt

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

Bksl xksys ds dkj.k xg#Roh; foHko vkS;j
xg#Roh; {ks= dh rhozrkA

1-3 xg#Roh; Lo AtkZ] ,d leku xksyh; [kksy

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

AtkZA




2- dsUeeh; cy

2-1 dsUeeh; cy ds varxZr xfr] dsUeeh; cy
dh laj{kh fo'ks"krk,jA

2-2 dsaeeh; ds varxZr nksuksa ds fudk; dh
xfr] lekuhr a0;eku dh vo/Kkkj.kK]
i,ftV@ksfu;e ,0a gkbM?kstu dk lekuhr
a0;ekuA

2-3 O;gR%e & oxZ dsUeeh; cy esa d.kksa
dh xfr] [kxksyh; fiaMksa dh xfr vkSj dslyj ds
fu;eksa dh O;qRifUKA

2-4 c¢R;kLFk rFkk v¢R;kLFk cdh.kZu
YackjafHkd tkudkjh?2A

Ikj fcanq Yadh oMZ%2 VSx% laj{kh cy {ks=]
xg#Roh; foHko] Lo AtkZ dsUaeh; 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 ldea).

Keyword Tags: Transformation, Mass-energy
equivalence, Astronomical distance, Chandrasekher
limit, Black hole.

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

1- lkis'kh; ;kaf=dh

1-1 funsZ'k ra= xSyhfy;u [ikUrj.K]
ekbdylu&ekWysZ ¢;ksx] Ikis{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 @e] yackbZ ladqgpu]
le; foLrkj.k] osxksa dk  lkis{kdh; ifjorZu]
nzO;eku dk osx ds IkFk ifjorZuA

1-3 nzO;eku&AtkZz rqY;rk  vkSj bldk
vafgUnh¥2 | ck:ksfxd IR;kiuA

2- [kxksy HkkSfrdh

2-1- czg~ekaM dk ifjp;] Iw;Z ds xqg.K]
[kxksyh; nwjh dh  vo/kkj.kkA

2-2- rkiksa dk thou p@ paee'ks[kj Ihek] ,p
vkj vkjs[k yky nkuo rkjk] 1Qsn ckSuk rkjk]
U;wVaku rkjk CySd gksyA

2-3- fcx cSx fl)kar YaizkjfEHkd /kkj.kkY2

lkj fcanq Yadh oMZY¥% VSx% :ikUrj.k]
nzO:eku & AtkZ rqY;rk] [kxksyh; nwjh]
paae'ks[kj Inek] CySd gksyA

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

vuq'kaflr v/;;u lalk/ku% Y#ikB~; iqLrdsa] lanHkZZ igLrdsa] vU; lalk/ku¥z

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: Yavuq’kaflr vkWuykbZu ikB~;@e’%

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,
Guwabhati.

Course Learning Outcomes

Mechanics and General Properties of Matter Lab (Paper 2)

;kaf=dh vkSj inkFkZ ds lkekU; xq.k iz;ksx’kkyk "iz’ui=
2Y5

e The Students would acquire basic practical knowledge related to mechnics
through the experiments.

e Students will be familiar with various measurement devices by which they
can measure various physical quantities with accuracy.

e The student will dovelope the cncept related to the mechanics and
properties of matter.

IkB~;@e ds v/;;u dh ifjyfC/k;Kij

. Nk=fofHkUu iz;ksxksa ds ek/;e Is ;kaf=dh Is lacaf/kr cqfu;knh
O;ogkfjd Kku izklr gksxkA

« Nk= fofHkUu ekiu midj.kksa Is ifjfpr gksaxs ftuds }kjk os

fofHkUu HkkSfrd jkf'k;ksa dk IVhdrk ds IkFk ekiu dj Idrs gSA



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

e Nk=ksa esa ;kaf=dh vkSj inkFkZ ds xq.kksa Is lacaf/kr
vo/kkj.kk fodflr gksxhA

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

SHIVAJI NAGAR, BHOPAL
AS RECOMMENDED BY THE BOARD OF STUDIES
SESSION: 2021-22
THEORY

PROGRAM / sr&&w# : CERTIFICATE / waATor o=

CLASS/ d{kk : BSC-1 YEAR/ch- ,llh-&izFke 0"kZ
SUBJECT/ fo"k;% PHYSICS @HkkSfrdh foKku
COURSE CODE/ ikB~;@de dk dksM

COURSE TITAL/ ikB~;de dk 'kh"kZd%

Mechanics and General Properties of Matter Lab (Paper 2)

;kaf=dh vkSj inkFkZ ds lkekU; xq.k iz;ksx’kkyk iiz’ui=
25

COURSE TYPE / ikB~;@e dk izdkj CORE COURSE /dksj dks|Z



e CRADIT VALUE / @sfMV eku% 2

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

e 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~; igLrdsa] lanHkZ iqLrds] vU; lalk/ku

Suggested Readings./ vuq’kaflr Igk;d igLrds
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 lysVQkeZ
csc fyad
1. http/www.vlab.co.in/broad-area-physical-scirnces
2. http/storage.googleapis.com/uniquecourses/online.html




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

2%

1z;ksxksa dh lwph

lyZ dh fof/k Is fdlh rkj Is inkFkZ dk iax ¢R;kLFkrk
xq.kkad] n'<+rk xg.kkad rFkk ik;lu fu"ifUk Kkr
djukA

cadu fof/k Is /kkfRod NM+ ds inkFkZ dk :ax
1zR;KLFkk xg.kkad Kkr djukA

naM yksyd dh Igk;rk Is xg#Roh; Roj.k g™ dk eku
KKkr djukA

dSVj ds mR@e.kh; yksyd dh Igk;rk Is xq:Roh;
Roj.k *g* dk eku Kkr djukA

ckVZu midj.k dh Igk;rk Is NM ds inkFkZ dk —<rk
xq.kkad Kkr djukA

ikbtqyh dh fof/k Is aec dk ";kurk xq.kkd Kkr djukA

xfrikyd p@ dk mlds ?kw.kZu v{k ds ifjr% tgUo
vkiw.kZ Kkr djukA




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

9. |tM+Ro vk?kw.kZ ds Ikekukarj@yacor~ v{k ces; dk
IR;kiu djukA

10. | eSDlesy IgbZ dh Igk;rk Is rkj ds inkFkZ dk —<+rk
xq.kkad Kkr djukA

11. | dSUVhyhoj dh Igk;rk Is fdlh NM ds inkFkZ dk ;ax
cR;kLFkrk xq.kkad Kkr djukA

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

13. | fLcax dk cy fu;rkad Kkr djuk A

14. |jcj dk ik;lu vuqgikr 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’kafir Igk;d igLrds
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 lysVQkeZ
csc fyad
1. http/www.vlab.co.in/broad-area-physical-scirnces
2. http/storage.googleapis.com/uniquecourses/online.html
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PROGRAM SPECIFIC OUTCOME
M.Sc. (Physics)
Objectives

e Students will be able to conduct experiments, analyze and interpret data
for investigating problems in the field of Physics.

e 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.

e Besides Industrial sector these are ample opportunities in Academics,
like in School Education Department and Higher Education
Department.

e 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
Paperl ~ The objective is to provide students the ability to
(Mathematical - ]
Physics) 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

Session 2021-22

Theory

As Recommended by the Board of Studies

Class M.Sc. Semester: |

Subject Physics Paper No: |

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.

Unit - Il (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.

L.A. Pipes Mathematics of
Engineers and Physicists.

Arfken Mathematical
Methods for Physicists.

P.K. Chattopadhyay
Machematical Physics.

H.K.Dass Mathematical
Physics




Unit - lll (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.

Ghatak, Goyal & Guha
Mathematical Physics

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




COURSE LEARNING OUTCOMES
M.Sc. (Physics)
SEMESTER-1
Paper Il
(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: |

Subject Physics Paper No: Il

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

Unit - Il (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.

3. Llandu & Lifshitz
(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)




Unit - lll (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.

R.G. Takwale & P.s.
Puranik Introduction to
Classical Mechanics.




COURSE LEARNING OUTCOMES
M.Sc. (Physics)
SEMESTER-1

Paper Il The objective is to provide an understanding of the

(Quantum formalism and language of non-relativistic quantum

Mechanics) 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 wusing 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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Theory

As Recommended by the Board of Studies

Class

M.Sc.

Semester: |

Subject

Physics

Paper No : Il

Title of the Paper

QUANTIUM MECAHNICS -1

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.

Unit - Il (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).

. L1 Schiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics




Unit - Il (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 L. and L; 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.

5. J.J. Sakurai Modern
Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.




COURSE LEARNING OUTCOMES
M.Sc. (Physics)
SEMESTER-1

Paper IV  The objective is to develop an understanding of

(Electronic fundamentals of electronics in order to deepen the

device) 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: |

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 |-V characteristics under different conditions,
microwave devices, tunnel diode, transfer electron devices (Gunn
diode) avalanche transits time devices, Impatt diodes and

parametric devices.

Unit - Il (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.

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 - IIl (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.

Ajoy Ghatak and
Thyagrajam Optical
Electrics.




As Recommended by the Board of Studies
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Practical
Class M. Sc | Semester - |
Subject Physics
Title of Practical LAB — A (Electronics)
Medium of Instruction/Teaching | English
Maximum Marks 100

List of Experiments

To study characteristics of Zener Diode.

To study characteristics of Silicon Controlled Rectifier (SCR).
To study characteristics of Light Emitting Diode (LED).

To study characteristics of Tunnel Diode.

To study characteristics of Junction Field Effect Transistor (JFET)n
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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 - |
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction/Teaching | English
Maximum Marks 100

List of Experiments

To find Characteristics of Photo cell.

To find energy band gap of semiconductor.
To find electronic charge by rectifier.

To study characteristics of solar cell.

To find e/m by Thomson method.

To find resolving power of grating.

To verify Cauchy’s formula.

To study hysteresis loss of transformer using CRO.
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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 Il

Paper | The objective is to understand the concepts of the
(Quantum  time-dependent perturbation theory and their
Mechanics - applications to physical situations and the basics of
1) 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.



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: Il

Subject Physics Paper No: |

Title of the Paper QUANTUM MECHANICS -1l

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)

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.

Unit - Il (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.

1. LI Schiff Quantum
Mechanics

2. S Gasirowicaz Quantum
Physics

3. B.Crasemanand))
Powell Quantum
Mechanics (Addison
Wessley)

4. A. Messiah Quantum




Unit - lll (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.

5.

6.

Mechanics

J.J. Sakurai Modern
Quantum Mechanics

Mathews and
Venkatessan
Quantum Mechanics

A.K.Ghatak and

Loknathan Quantum
Mechanics.




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER Il

Paper |1 The objective is to have an appreciation for the
(Statistical modern aspects of equilibrium and non-equilibrium
Mechanics) 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.



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: |l
Subject Physics Paper No: Il

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.

Unit - Il (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.

1. F Reif Statistical and
thermal Physics

2. K Huang Statistical
Mechanics

3. R K Pathria Statistical
Mechanics

4. R Kubo Statistical




Unit - IIl (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.

5.

Mechanics

Tandan Statistical
Physics.




COURSE LEARNING OUTCOMES

M. Sc. Physics

SEMESTER Il
Paper 111 The objective is to evaluate fields and forces in
(Electrodynamics Electrodynamics and Magneto dynamics using basic
and Plasma scientific method To provide concepts of relativistic
Physics) 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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Theory

Class M.Sc. Semester: I

Subject Physics Paper No : Il

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 - | (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 - Il (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 - IIl (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.

dynamics

Sen Plasma state
and matter

Jackson Classical
electrodynamics

Pamolsky & Philips
Classical electricity
and Magnetism.




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER Il

Paper IV The objective is to get the better understanding of the
(Atomic  fundamental aspects of atomic and molecular physics

and and to study spectroscopy of it multi-electron atoms
molecular and diatomic molecules.
Physics) » 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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As Recommended by the Board of Studies

Session -2021-22

Theory

Class

M.Sc.

Semester: Il

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 guantum 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).

Unit - Il (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.

H.E. White Introduction
to atomic spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. |, 1l
and Il

G.N. Barrow
Introduction of
molecular spectroscopy




Unit - lll (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)

ultraviolet, visible and infra-red

spectroscopy, Raman spectroscopy: Introduction, pure

Introduction to

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.

Herzberg Spectra of
diatomic molecules

Jeanne L and McHale
Molecular
spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra
of atoms and
molecules

J.M. Halian Modern

Spectroscopy




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

To Study frequency response of RC Coupled Amplifier.
To study Characteristics of Photo Transistor

To find ‘h’ Parameters of Transistor.

To compare Characteristics of Ge and Si Transistor.

To study Transistor as a switch.

To Study regulated and unregulated power supply.

To verify De morgan’s law.

To study Basic logic Gates

To sutudy ‘NAND’ Gate.

10.To study Passive Filters.
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® 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

To study ‘Hall Effect’

To determine resistivity of given material by ‘Four Probe Method’.
To determine band gap in semiconductor by ‘Four Probe Method’.
To find Stefan’s Constant.

To find thickness of mica sheet by biprism.

To find capacitance by ‘Shearing Bridge’

To study Lissanjou’s figure.

To study ‘Push Pull Amplifier’

To study ‘Wein Bridge Oscillator’
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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 | The objective is to provide extended knowledge of solid

(Condensed state physics by understanding structure, thermal and elastic

matter properties of matter.

physics) » 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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As Recommended by the Board of Studies

Session -2021-22

Theory

Class M.Sc. Semester: I

Subject Physics Paper No: |

Title of paper Condensed Matter Physics-I

Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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.

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

. Verma and Srivastava:

Crystallography for solid
State physics.

. Azaroff: Elementary to

Solids.

. Omar: Introduction

Solids State Physics.

. Kittle: Solids State

Physics




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.

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.




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER-III

Paper Il The objective is to provide an understanding of static
(Nuclear properties of nuclel nuclear decay modes, nuclear force

and

and nuclear models and to provide bread understanding

Particle of basic experimental nuclear-detection techniques.

Physics)

» 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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Theory

Class M.Sc. Semester: I
Subject (English) Physics Paper No: Il
Title of Paper Nuclear and Particle Physics
Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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 1. Introduction of Nuclear

mechanism, reciprocity theorem. physics : H.A. Enge
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)

2. Nuclear radiation
detectors :S.S. Kapoor and
V.S. Ramamurthy




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:
R Decay, general features of B ray spectrum, Fermi theory of §
decay, selection rules, parity in B 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).

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




COURSE LEARNING OUTCOMES

M. Sc. Physics
SEMESTER-III
Paper 1l At the end of this course, the student will be able to
(Digital understand the basic of digital circuit.

Electronics) > 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
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As Recommended by the Board of Studies

Session -2021-22

Theory
Class M.Sc. Semester: I
Subject Physics Paper No : Il
Title of Paper Digital Electronics
Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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.

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)

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

. "Microprocessor

Architecture, Programming
and Applications with
8085/8086 by Rames
S.Gaonkar, Wiley-eastern
Ltd., 1987 (for unit V)"




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)

3. Digital electronics : S.N. Ali

4. Digital electronics: Morries

Mano

5. Microprocessor and
Microcomputers : B. Ram-
Dhanpat Rai publications V
edition.




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER-III

Paper IV The objective to provide an understanding of the

(Atomic
and
molecular
Physics)

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
technigues and Raman and Mossbauer
Spectroscopy.
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Theory

Class

M.Sc.

Semester: Il

Subject

Physics

Paper No: IV

Title of Paper

Atomic and Molecular Physics

Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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 | 1. Fundamentals of
between nuclear spin and magnetic field, population of energy Molecular Spectroscopy :
level, relaxation processes, spin-spin interation and spin-spin C.B. Banwell.
coupling between two and more nuclei (Qualitative)
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

2. Spectra of Diatomic
Molecules : Herzberg.

3. Mossbauer Spectroscopy
: M.R. Bhide




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.

4. NMR and Chemistry :
J.W. Akitt

5. Modern Spectroscopy :
J.M. Hollons




As Recommended by the Board of Studies
Session — 2021-22

Practical
Class M. Sc | Semester - 111
Subject Physics
Title of Practical LAB — A (Electronics)
Medium of Instruction /Teaching English
Maximum Marks 100

List of Experiments

Seven Segment Display.

BCD to Hexadecimal Converter.
UP Down Counter.

RS,JK,T,D, flip flop

Master Slave fillip flop.
Hexadecimal to binary encoder.
Encoder Decoder(decimal to binary)
Half adder and full adder (1C7483)
A to D converter.
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[ERY
o

. Study of binary to decimal decoder.

-
-

. Design and study 4 bit binary ripple counter.

=
N

. Study of decimal to octal converter.
. 4 bit binary full adder.

=
A W

. 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 - 111
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction /Teaching English
Maximum Marks 100

List of Experiments

To study divergence of LASER beam.

To find refractive index of a liquid using LASER source.

To find wavelength of LASER.

To study frequency response of negative feedback amplifier.

To study effect of feedback network on gain of feedback amplifier.
To find Rydberg Constant by Hydrogen Discharge Tube.

To Study differential comparator.

To study ‘Push Pull Amplifier’.
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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 | The objective of this paper will give students fare idea of
(Condensed concept of super conductivity, types of super conductor’s
matter theory, and AC and DC effects.

physics -11) » 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.
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Bhopal
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Class / d{kk % M.Sc.

Semester / [SESLVj % IV

Subject / fO"K; % Physics

Title of Subject Group % Condensed Matter Physics-II
fo"k; lewg dk 'kh"kzd %

Paper No./1Z'Ui= dzekad % 1

Compulsory / VfUOK;Z ;K optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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 | and Type Il 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 Il  The objective iIs to provide an understanding of various
(Laser concepts of Laser Physics.
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 / [S€SLV] % IV

Subject / fO"K; % Physics

Title of Subject Group % Laser Physics
fo"k; lewg dk 'kh"kzd %

Paper No. / iz'Ui= dzekad % Il

compulsory / VfuoKk;Z :k optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00].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 HCl 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



Paper 111
(Computer
Programming
and
Informatics)

COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER IV

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 / [SESLVj % IV

Subject / fO"K; % Physics

Title of Subject Group % Computer Programming and Informatics
fo"k; lewg dk 'kh"kzd %

Paper No./1Z'Ui= dzekad % Il

Compulsory / VfUOK;Z ;K optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>
e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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. Letus C : Yashwat Kanetkar
2. Programming with C : Balaguruswami
3. Internet and Web Page :V.KJain

'0' level module M1.2

4. Internet and Web Page design : Dr. P.D Murarka
'0' level module M1.2

5. Internet and web page design : Pearl Software
'0' 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 AV The objective of this elective paper comprising OP-AMP and
.. Microprocessor specializes the student in Digital Electronics.
(Dlglta| > Students will be able to understand integrated
I components of OP-AMP design and packaging of IC 741
Electronlcs) 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 / [SESLVj % IV

Subject / fO"K; % Physics

Title of Subject Group % Digital Electronics
fo"k; lewg dk 'kh"kZzd %

Paper No./1Z'Ui= dzekad % IV-E

compulsory / VfUOK:Z :k optional / 0SdfYid vfuok:;Z % Optional

Max. Marks Vf/kdre vad 100 0% CCE : 30, Main Exam : 70 Total - 100

Particulars / f00j.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

2. Op-Amps & Linear Integrated circuits

3. Electronics

4, Digital Principles & Applications

5. Microprocessor Architecture, Programming

& Applications with 8085/8086
6. Microprocessor & Digital Systems

7. Fundamentals of Electronics

A.P.Malvino & D.P.Leech
R.A. Gayakwad
D.S.Mathur

Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker




COURSE LEARNING OUTCOME
PAPER IV - B (Material science)

By the end of this course the student will be able
. To know the different classes of materials and would be able to choose the
right materials for specific applications.

. To understand and appreciate the significance of the composites as an important
class of materials.

. They will be able to know different kind of polymers and their properties, variation
of properties of polymer by crystallinity and glass transition temperature.

. To define phase transitions and phase transition temperatures and will be able to
explain the relation between phase transition temperatures and intermolecular
attractive forces.

. To give information about phase diagrams.
. To Explain the limit where a deformation of material is elastic.

. 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 (IsesLVj) IV
Subject (f0"K;) PHYSICS
Paper No. (iz’ui= @ekad) IV-B
Title of the paper (iz’ui= dk ’kh"kZd) | MATERIAL SCIENCE
Compulsory/ optional optional@0SdfYid
(vfuok;Z@oSdfYid)
Marks in CCE: 30 Marks in main Exam: 70 | Max. Marks: 100
Unit Syllabus

Unit-1

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-11

Phase Transitions:- Thermodynamics of phase transformation, Free-energy
calculation, | and Il 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-111

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-1V

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 (IsesLVj) v
Subject (fo"k;) PHYSICS
Paper No. (iz’ui= @ekad) IV-D
Title of the paper (iz’ui= dk ’kh"kZd) COMMUNICATION ELECTRONICS
Compulsory/ optional (Vfuok;Z@o0SdfYid) | optional@0SdfYid
Marks in CCE: 30 Marks in main Exam: 70 | Max. Marks: 100
Unit Syllabus

Unit-1

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-11

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-111

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-1vV

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-VvV

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

RBOoo~NoORwNE

0.
1.

12.
13.
14.
15.

C Programme for simple arithemetic operation.

C programme for calculation

C programme for finding factorial of a given number using a using defind function.

C programme for addition of 2 or 3 matrices.

C programme for selecting a prime number from 1 to 100.

Least square fitting.

To find the root of a quadratic equation.

To find product of two matrices.

To evaluate sum of finite series and the area under a curve.

To print all natural even/odd numbers between given limits.

HTML programme for making a web page using various headers and <B>, <T> and <U>
tag.

HTML programme using ordered and un ordered list.

HTML programme for inserting image and table.

HTML Programme for preparing 3 linked web pages.

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

To study QP. Amp. as and adder and sub tractor.

To studyQP. Amp. as inverting and non-inverting amplifier.
To study QP. Amp. as differentiator.

To study QP. Amp. as integrator.

To study QP. Amp.as Schmith Trigger.

To study QP. Amp. as squire wave generator.

To study QP. Amp.as low pass filter.

To study QP. Amp. as high pass filter.

© ®© N o g B~ w DR

To study QP. Amp. as band pass filter.

[EEN
o

. To study QP. Amp.as voltage follower
. To study IC-555 as table multivibrator.

[
N

. To studyIC-555 as bisable multivibrator.

[EN
w

. To studyIC-555 as monostable multivibrator.

[EEN
N

. To studylC-555timer as frequency divider.
. To studylC-555 as Schmitt Trigger.

[T =
o O

. To write programme to find the largest number.

[EEN
\‘

. To arrange numbers in ascending and descending order using 8086 microprocessor.

[EEN
oo

. 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 Title of Paper Marks | Total Marks
Paper/Practical
I Paper | Mathematical Physics | 100
Paper Il Classical Mechanics 100
Paper Il1 Quantum Mechanics-1 | 100
Paper IV Electronic Devices 100 600
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
I Paper | Quantum Mechanics-11 | 100
Paper II Statistical Mechanics 100
Paper Ill Electrodynamics & 100
Plasma Physics
Paper IV Atomic and Molecular | 100 600
Physics
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B(General) 100
i Paper | Condensed matter 100
Physics-I
Paper Il Nuclear and Particle 100
Physics
Paper IlI Digital Electronics 100 600
Paper IV Atomic and Molecular | 100
Physics
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
v Paper | Condensed Matte 100
Physics-11
Paper II LASER Physics 100
Paper 111 Computer 100 600
Programming and
Informatics
Paper IV Digital Electronics 100
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
Grand Total 2400




SAROJINI NAIDU GOVT. GIRLS P.G.
(AUTONOMOUS) COLLEGE,
BHOPAL

SYLLABUS FOR
M.Sc (Physics)

SEM; I 1L T &IV

SESSION : 2021-22
PROGRAM SPECIFIC OUTCOME
M.Sc. (Physics)
Objectives

e Students will be able to conduct experiments, analyze and interpret data
for investigating problems in the field of Physics.

e 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.

e Besides Industrial sector these are ample opportunities in Academics,
like in School Education Department and Higher Education
Department.

e 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]  The objective is to provide students the ability to
(Mathematical . )
Physics) 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: |
Subject Physics Paper No : |
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 Differential equations: Recursion relation, generating
(English) functions and orthogonality of Bessel functions of first
and second kind, Hermite, Legendre, Associate Legendre L.A. Pipes Mathematics of
and Laguerre Polynomials, Curvilinear coordinate Engineers and Physicists.
system with specific cases of Cartesian, Cylindrical and
Spherical coordinate systems. Arfken Mathematical
- — - Methods for Physicists.
Unit - Il Integral transforms. Fourier integral. Fourier transforms
(English) and inverse Fourier transfprm_s. _
Fourier transform of derivatives. Convolution theorem. P.K. Chattopadhyay
Elementary Laplace transforms. Machematical Physics.
Laplace transform to derivatives. Application to a
damped harmonic oscillator. H.K_Dass Mathematical
_ _ Physics
Unit - 111 Green's functions: Non-homogenous boundary value
(English) problems, Green's function for one dimensional
problems, eigen function expansion of Green's function, Ghatak, Goyal & Guha
Fourier transforms. Mathematical Physics
Method of constructing.
Green's functions, Green's function for electrostatic M.R. Spiegal (Schaum
boundary value. Problems and quantum-mechanical Series) Complex variable
scattering problem. & Laplace Transform.
Unit -1V Complex variables: analyticity of complex functions.
(English) 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 This unit will have a short note question covering all the
(English) four units. _ _
The students will have to answer any two questions out of
the four.




COURSE LEARNING OUTCOMES
M.Sc. (Physics)
SEMESTER-1
Paper 1l
(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 Stu
Session 2021-22
Theory

dies

Class M.Sc. Semester: |

Subject Physics Paper No : Il

Title of the Paper CLASSICAL MECHANICS

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

Maximum Marks Total :100 Main Exam:70 IC.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

Unit - I
(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.

(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)

R.G. Takwale & P.s.

Unit - 111
(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.

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 Il The objective is to provide an understanding of the

(Quantum formalism and language of non-relativistic quantum

Mechanics) 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: |

Subject Physics Paper No : 111

Title of the Paper QUANTIUM MECAHNICS - |

Medium of instructions (Teaching) | English | Question Paper Language: English
Maximum Marks Total :100 | Main Exam:70 IC.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.

Unit - 1l (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 - LI Solution of Schrodinger equation for (a) linear harmonic

(English) 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- 1V Angular momentum in quantum mechanics, Eigen values and

(English) Eigen function of L2 and L. in term of spherical harmonics,

commutation relation. Time independent
theory. Non-degenerate and degenerate cases.

perturbation

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.

1. L I Schiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics

. J.J. Sakurai Modern

Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.




COURSE LEARNING OUTCOMES
M.Sc. (Physics)
SEMESTER-1

Paper IV  The objective is to develop an understanding of

(Electronic fundamentals of electronics in order to deepen the

device) 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,
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As Recommended by the Board of Studies

Session 2021-22

Theory
Class M.Sc. Semester: |
Subject Physics Paper No : 1V
Title of the Paper ELETRONIC DEVICES
Medium of instructions (Teaching) | English | Question Paper Language: English
Maximum Marks Total :100 | Main Exam:70 IC.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.

Unit - Il (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 - 111 (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.

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.




As Recommended by the Board of Studies
Session —2021-22

Practical
Class M. Sc | Semester - |
Subject Physics
Title of Practical LAB — A (Electronics)

Med

ium of Instruction/Teaching | English

Maximum Marks 100

List of Experiments

o 0k~ w0 D

To study characteristics of Zener Diode.

To study characteristics of Silicon Controlled Rectifier (SCR).

To study characteristics of Light Emitting Diode (LED).

To study characteristics of Tunnel Diode.

To study characteristics of Junction Field Effect Transistor (JFET)n
To study characteristics of Metal Oxide Semiconductor Field Effect
Transistor (MOSFET).

. To study characteristics of PN Diode.
8.
9.

To study characteristics of Thermistor.

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 - |
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction/Teaching | English
Maximum Marks 100

List of Experiments

To find Characteristics of Photo cell.

To find energy band gap of semiconductor.
To find electronic charge by rectifier.

To study characteristics of solar cell.

To find e/m by Thomson method.

To find resolving power of grating.

To verify Cauchy’s formula.

To study hysteresis loss of transformer using CRO.

© © N o g A~ w b E

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 Il

Paper | The objective is to understand the concepts of the
(Quantum  time-dependent perturbation theory and their
Mechanics - applications to physical situations and the basics of
1) 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.

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: |1
Subject Physics Paper No : |
Title of the Paper QUANTUM MECHANICS -1l
Medium of instructions (Teaching) | English \ Question Paper Language: English
Maximum Marks Total :100 | Main Exam:70 IC.C.E.:30
Unit Syllabus Recommended Books
Unit - | Approximation method for bound states: Rayleigh - Schrodinger
(English) Perturbation theory of non-degenerate and degenerate levels and
their application to perturbation of an oscillator, normal helium | ; |, Schiff Quantum
atom and first order stark effect in hydrogen. Variation method | ~ Mechanics
and its application to ground state helium, W K B Approximation
method, connection formulae, ideas on potential barrier with 2. S Gasirowicaz
applications to theory of alpha decay. ' Quantum Physics
Unit - 11 Time dependant perturbation theory : Methods of variation of 3. B.Craseman and J J
(English) constants and transition probability, adiabatic and sudden Powell Quantum
approximation, wave equation for a system of charged particles Mechanics (Addison
under the influence of external electromagnetic field, absorption Wessley)
and induced emission, Einstein’s A and B coefficients and
transition probability. 4. A. Messiah Quantum
Unit - 111 Theory of Scattering, Physical concepts, scattering amplitude, Mechanics
(English) scattering cross section.
Born Approximation and partial waves, scattering by perfectly | 5 33 sakurai Modern
rigid sphere, complex potential and absorption, scattering by Quantum Mechanics
spherically symmetric potential, identical practices with spin,
hericall i ial, identical i ith spi
Pauli's spin matrices. 6. Mathews and
_ _ __ _ i _ Venkatessan
Unit- 1V Schrodinger.s relativistic equation (Klein-Gordon equation), Quantum Mechanics
(English) Probability and current denisity, Klein-Gordon equation in
presence of electromagnetic field, hydrogen atom, short comings A.K.Ghatak and
of Klein-Gordon equation, Dirac’s relativistic equation for free Loknathan Quantum
electron, . o _ Mechanics.
Dirac.s Matrices. Dirac’s relativistic equation in electromagnetic
field, negative energy states and their interpretation hydrogen
atom, hyperfine splitting.
Unit -V This unit will have a short note question covering all the four
(English) units.

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




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER Il

Paper |1 The objective is to have an appreciation for the
(Statistical modern aspects of equilibrium and non-equilibrium
Mechanics) 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.

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: |1l
Subject Physics Paper No : 1l

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.

Unit - 11 Statistics of ensembles, statistics of indistinguishable particles,

(English) 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 - 11 Cluster expansion for a classical gas, virial equation of state, mean

(English) field theory of Ising model in 3, 2 and 1 dimension. Exact solution
in one-dimension.

Unit- 1V Thermodynamics fluctuation spatial correlation Brownian

(English) motion, Langevin theory, fluctuation dissipation theorem, the
Fokker-Planck equation, Onsager reciprocity relations.

Unit-V Th_is unit will have a short note question covering all the four

(English) units.

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

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.




COURSE LEARNING OUTCOMES

M. Sc. Physics

SEMESTER I
Paper 111 The objective is to evaluate fields and forces in
(Electrodynamics Electrodynamics and Magneto dynamics using basic
and Plasma scientific method To provide concepts of relativistic
Physics) 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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As Recommended by the Board of Studies

Session -2021-22
Theory

Class

M.Sc.

Semester: |l

Subject

Physics

Paper No : 11l

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 - | (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.

Unit - I
(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 - 111
(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.

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- 1V Domain of Magneto hydrodynamics and plasma Physics :

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

(English)

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




COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER Il

Paper IV The objective is to get the better understanding of the
(Atomic  fundamental aspects of atomic and molecular physics

and and to study spectroscopy of it multi-electron atoms
molecular and diatomic molecules.
Physics) » 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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As Recommended by the Board of Studies

Session -2021-22
Theory

Class

M.Sc.

Semester: |l

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
guantum 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).

Unit - Il (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 - 111 (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).

1.

H.E. White
Introduction to atomic
spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. I, 1
and 11

G.N. Barrow
Introduction of
molecular spectroscopy

Herzberg Spectra of
diatomic molecules

Jeanne L and McHale
Molecular spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra

of atoms and molecules

J.M. Halian Modern
Spectroscopy




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

the four units.

out of the four.

The students will have to answer any two questions

As Recommended by the Board of Studies
Session — 2021-22

Practical
Class M. Sc | Semester - 11
Subject Physics
Title of Practical LAB — A (Electronics)
Medium of Instruction /Teaching | English
Maximum Marks 100

List of Experiments
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To sutudy ‘NAND’ Gate.

To verify De morgan’s law.
To study Basic logic Gates

To Study frequency response of RC Coupled Amplifier.
To study Characteristics of Photo Transistor

To find ‘h’ Parameters of Transistor.

To compare Characteristics of Ge and Si Transistor.

To study Transistor as a switch.

To Study regulated and unregulated power supply.




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 - 11
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction /Teaching | English
Maximum Marks 100

List of Experiments




To study ‘Hall Effect’

To determine resistivity of given material by ‘Four Probe Method’.
To determine band gap in semiconductor by ‘Four Probe Method’.
To find Stefan’s Constant.

To find thickness of mica sheet by biprism.

To find capacitance by ‘Shearing Bridge’

To study Lissanjou’s figure.

To study ‘Push Pull Amplifier’

To study ‘Wein Bridge Oscillator’

© © N o g &~ w D oE

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 | The objective is to provide extended knowledge of solid

(Condensed state physics by understanding structure, thermal and elastic

matter properties of matter.

physics) » 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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As Recommended by the Board of Studies
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Theory
Class M.Sc. Semester: 111
Subject Physics Paper No : |
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 | 1. Verma and Srivastava:
structure, zinc blende structure, sodium chloride structure, Crystallography for
cesium chloride structure. solid State physics.
Unit-2 | Crystal diffraction by X-Ray:
Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, | 2. Azaroff: Elementary to
Relation between crystal lattice axes and crystal reciprocal Solids.
lattice axes. Bragg diffraction. Condition in term of
reciprocal lattice vector. Brillouin zones. . Omar: Introduction
Unit-3 | Elastic Properties of solids: Solids State Physics.
Stress and strain components, elastic compliance and
stiffness constants, elastic energy density, reduction of | 4. Kittle: Solids State
number of elastic constants, elastic stiffness constants for Physics
isotropic body, elastic constant for cubic isotropic bodies,
elastic waves, waves in (100) direction, experimental | 5. Huong: Theoretical
determination of elastic constants. solids state physics
Unit-4 | Lattice vibration and phonons:
Lattice dynamics of a diatomic linear lattice. Lattice | 6. Weertman and
vibrational spectrum. The concept of phonons momentum Weertman: Elementary
of phonons. Inelastic scattering of photons by phonons. |  dislocation theory
Inelastic scattering of neutrons by phonons. Inelastic
scattering of X-Ray. . Buerger: Crystal
Unit-5 | Thermal properties and band theory of solids: structure physics.
Anharmonicity, thermal expansion, thermal conductivity,
equation of state of solids, gruneisen constant. Band theory, 8. Made Lung:
classification of solids, concepts of effective mass. Fermi Introduction to solids
surfaces, anomalous skin effect, De Hass van alphen effect, state physics.
cyclotron resonance, magneto resistance.







COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER-III

Paper Il The objective is to provide an understanding of static
(Nuclear properties of nuclel nuclear decay modes, nuclear force

and

and nuclear models and to provide bread understanding

Particle of basic experimental nuclear-detection techniques.

Physics)

» 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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Theory

Class M.Sc. Semester: 111

Subject (English) Physics Paper No : |l

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 | 1. Introduction of Nuclear
dependence of n-p forces. Direct and compound nuclear | physics : H.A. Enge
reaction mechanism, reciprocity theorem.

Unit-2 | Acclerators of charged particles: 2. Nuclear radiation
Study of cyclotron, phase stability, frequency modulated | detectors : S.S. Kapoor
cyclotron  (synchorocyclotron)  magnetic  induction | and V.S. Ramamurthy
accelerator (Betatron) Electron synchrotron and linear
accelerator (Linac) 3. Atomic and Nuclear

physic : S.N. Ghoshal

Unit-3 | Nuclear models:

Liquid drop model, Bohr-wheeler's theory of nuclear | 4. Nuclear and Particle
fission, shell model, spin orbit interaction, magic number, | physics : D.C. Tayal
spin and angular momenta of nuclear ground state, nuclear

quadrupole moment. 5. Nuclear physics :

Unit-4 | Nuclear decay and elementary particles: R.C. Sharma
R Decay, general features of B ray spectrum, Fermi theory
of R decay, selection rules, parity in B decay, multipole | 6. Introduction of Nuclear
radiation, internal conversion, nuclear isomerism. physics: KRANE

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).

7. Nuclear physics
Principles & Application
. Lilley







COURSE LEARNING OUTCOMES

M. Sc. Physics
SEMESTER-III
Paper 1l At the end of this course, the student will be able to
(Digital understand the basic of digital circuit.

Electronics) > 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
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Theory
Class M.Sc. Semester: 111
Subject Physics Paper No : 111
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 o
conversion between them. Boolean arithmetic, signed and ;bplig:gﬂsﬂrgyﬁ'gs and
unsigned binary numbers, I's complement, 2's complement. Malvino and Donald P.
Leach, Tata Megraw-Hill
Unit-2 | Codes: BCD, Gray, ASCII, EBCDIC, Demorgans theorem , Company, New Delhi,
Gates: OR, AND, NOT, NOR, OR, NAND, XOR, XNOR, 1993.
Boolean Algebra, Karnaugh Map, adder and subtractor circuit .
desian . Mlgroprocessor _
gn. Architecture, Programming
and Applications with
Unit-3 | Multiplexer, demultiplexer, encoder, decoder, parity checker 8085/8086 by Rames
and generator, Flip-Flops: R-S, D, J-k, J-k master slave flip S.Gaonkar, Wiley-eastern
flop, race around condition, Registers, shift registers (left and Ltd., 1987 (for unit V)
right shift) . Digital electronics : S.N. Ali
Unit-4 | Counters-asynchronous (ripple) counter, synchronous - Digital electronics: Morries
(parallel) counter, MOD-5 counter and MOD-10 counter, Mano
BCD counter, Up-Down counter, Shift Register counter (Ring | 5. Microprocessor and
counter) Microcomputers : B. Ram-
Dhan_p_at Rai publications
Unit-5 | Digital to analog conversion Binary weighted register V edition.
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 The objective to provide an understanding of the

(Atomic
and
molecular
Physics)

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
technigues and Raman and Mossbauer
Spectroscopy.
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Theory
Class M.Sc. Semester: 111
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, | 1. Fundamentals of
Interaction between nuclear spin and magnetic field, Molecular
population of energy level, relaxation processes, spin-spin Spectroscopy : C.B.
interation and spin-spin coupling between two and more Banwell.
nuclei (Qualitative)
Unit-2 | Electronic spectra of Diatomic Molecules and fourier | 2. Spectra of Diatomic
transform infrared spectroscopy Molecules : Herzberg.
Frank Condon principles, dissociation and pre-dissociation,
dissociation  energy.  Born-Oppenheimer-approximation, | 3. Mossbauer
vibrational coarse structure of electronic spectra (bands Spectroscopy : M.R.
progression and sequence). fourier transform infrared Bhide
spectroscopy :Theory and application FTIR peaks of common
bands and functional groups . NMR and Chemistry :
J.W. Akitt
Unit-3 | Raman Spectra:
Raman effect, quantum theory of Raman effect, Molecular | 5. Modern Spectroscopy :
polarisibility in Raman effect, Vibrational Raman Spectra, | J.M. Hollons
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 - 111
Subject Physics
Title of Practical LAB — A (Electronics)
Medium of Instruction /Teaching English
Maximum Marks 100

List of Experiments

Seven Segment Display.

BCD to Hexadecimal Converter.
UP Down Counter.

RS,JK,T,D, flip flop

Master Slave fillip flop.
Hexadecimal to binary encoder.
Encoder Decoder(decimal to binary)
Half adder and full adder (1C7483)

A to D converter.

© 0o N o g bk~ w DN PE
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. Study of binary to decimal decoder.

-
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. Design and study 4 bit binary ripple counter.

[EY
N

. Study of decimal to octal converter.
. 4 bit binary full adder.

=
A~ W

. 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 - 111
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction /Teaching English
Maximum Marks 100

List of Experiments




To study divergence of LASER beam.

To find refractive index of a liquid using LASER source.

To find wavelength of LASER.

To study frequency response of negative feedback amplifier.

To study effect of feedback network on gain of feedback amplifier.
To find Rydberg Constant by Hydrogen Discharge Tube.

To Study differential comparator.

To study ‘Push Pull Amplifier’.

© © N o g bk~ 0w D PE

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 | The objective of this paper will give students fare idea of
(Condensed concept of super conductivity, types of super conductor’s
matter theory, and AC and DC effects.

physics -11) » 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 / IsesLVj] % IV

Subject / fo"k; % Physics

Title of Subject Group % Condensed Matter Physics-11

fo"k; lewg dk 'kh"kZd %

Paper No./iz'ui= dzekad % I

Compulsory / vfuok;Z ;k Optional / 0SdfYid vfuok;Z % Compulsory

Max. Marks vf/kdre vad 100 % CCE : 30, Main Exam : 70 Total - 100
Particulars / f00j.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 | and Type Il 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:




Kittel: Solid State Physics

Huang: Theoretical Solid State Physics

Weertmon and Weertman: Elementary Dislocation theory
Thomes: Multiple Electron microscopy

Tolansky: Multiple Beam Interferometer

orwdPE

COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER IV

Paper Il  The objective is to provide an understanding of various
(Laser concepts of Laser Physics.
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 / IsesLVj] % IV

Subject / fo"k; % Physics

Title of Subject Group % Laser Physics

fo"k; lewg dk 'kh"kzd %

Paper No./iz'ui= dzekad % 11

Compulsory / vfuok;Z ;k Optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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:

ocoarwhE

Laser-syelto

Optical electronics-Yarive

Laser spectra scopy-demtroder

Laser spectroscopy and instrumentation demotroder
Molecular spectra scopy-King

Non linear optics by B.B Loud




Paper 11
(Computer
Programming
and
Informatics)

COURSE LEARNING OUTCOMES
M. Sc. Physics
SEMESTER IV

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 / IsesLVj % IV

Subject / fo"k; % Physics

Title of Subject Group % Computer Programming and Informatics
fo"k; lewg dk 'kh"kzd %

Paper No./i1z'ui= dzekad % 111

Compulsory / vfuok;Z ;k Optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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:

e According to range: LAN,MAN,WAN, Client server

e 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 Alc. 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:

o <HTML>, <TITLE>, <HEAD>, <BODY>




e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <|MG> <a> and their attributes

e Ordered and unordered list tages

e 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. Letus C : Yashwat Kanetkar
2. Programming with C : Balaguruswami
3. Internet and Web Page V. KJain
'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 \V; The objective of this elective paper comprising OP-AMP and
.. Microprocessor specializes the student in Digital Electronics.
(Dlglta| > Students will be able to understand integrated
i components of OP-AMP design and packaging of IC 741
E|€Ct|’0nICS) 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 / IsesLVj % IV

Subject / fo"k; % Physics

Title of Subject Group % Digital Electronics
fo"k; lewg dk 'kh"kzd %

Paper No./1z'ui= dzekad % IV-E
Compulsory / vfuok;Z ;k Optional / 0SdfYid vfuok;Z % Optional

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

Particulars / f00j.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 :




ko E

=

Digital Principles and Application
Op-Amps & Linear Integrated circuits
Electronics

Digital Principles & Applications

Microprocessor Architecture, Programming :

& Applications with 8085/8086
Microprocessor & Digital Systems
Fundamentals of Electronics

A.P.Malvino & D.P.Leech
: R.A. Gayakwad
D.S.Mathur

: Malvino & Leech
R.S.Gaonker

D.V.Hall
Borker

COURSE LEARNING OUTCOME
PAPER IV - B (Material science)

By the end of this course the student will be able

materials for specific applications.

class of materials.

. To know the different classes of materials and would be able to choose the right

. To understand and appreciate the significance of the composites as an important

. They will be able to know different kind of polymers and their properties, variation of

properties of polymer by crystallinity and glass transition temperature.

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{kKk) M. Sc.
Semester (IsesLVj) N
Subject (fo"K;) PHYSICS
Paper No. (iz’ui= Jekad) IV-B
Title of the paper (iz’ui= dk ’kh"kZd) | MATERIAL SCIENCE
Compulsory/ optional optional@0SdfYid
(vfuok;Z@oSdfYid)
Marks in CCE: 30 Marks in main Exam: 70 | Max. Marks: 100

Unit \ Syllabus




Unit-1

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-11

Phase Transitions:- Thermodynamics of phase transformation, Free-energy
calculation, 1 and Il 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-111

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-1v

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, ldea 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 1V 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 (IsesLVj) IV
Subject (f0"K;) PHYSICS
Paper No. (iz’ui= @ekad) IV-D




Title of the paper (iz’ui= dk ’kh"kZd) COMMUNICATION ELECTRONICS

Compulsory/ optional (Vfuok;Z@0SdfYid) | optional@0SdfYid

Marks in CCE: 30 Marks in main Exam: 70 | Max. Marks: 100

Unit | Syllabus

Unit-1

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-11

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-111

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-1vV

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

RBRoOoo~NO 0N E

0.
1.

12.
13.
14.
15.

C Programme for simple arithemetic operation.

C programme for calculation

C programme for finding factorial of a given number using a using defind function.

C programme for addition of 2 or 3 matrices.

C programme for selecting a prime number from 1 to 100.

Least square fitting.

To find the root of a quadratic equation.

To find product of two matrices.

To evaluate sum of finite series and the area under a curve.

To print all natural even/odd numbers between given limits.

HTML programme for making a web page using various headers and <B>, <T> and <U>
tag.

HTML programme using ordered and un ordered list.

HTML programme for inserting image and table.

HTML Programme for preparing 3 linked web pages.

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.

To studyQP. Amp. as inverting and non-inverting amplifier.
To study QP. Amp. as differentiator.

To study QP. Amp. as integrator.

To study QP. Amp.as Schmith Trigger.

To study QP. Amp. as squire wave generator.

To study QP. Amp.as low pass filter.

To study QP. Amp. as high pass filter.

© o N o gk~ w DN

To study QP. Amp. as band pass filter.
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. To study QP. Amp.as voltage follower
. To study IC-555 as table multivibrator.
. To studylC-555 as bisable multivibrator.

I e
w N

. To studylC-555 as monostable multivibrator.

[EEN
SN

. To studylC-555timer as frequency divider.
. To studylC-555 as Schmitt Trigger.

e e
o ol

. To write programme to find the largest number.

-
\l

. To arrange numbers in ascending and descending order using 8086 microprocessor.

[EY
[00]

. 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.
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 = 50

Subject : Physics

Paper : First

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 [15 Lectures]

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. 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.

FPIS—1:  ddicH JifAPH—1 [15 Lectures]

diceomd & A, 49 @1 fawenos faw, YOS &1 W, wed e,
SI—aTTel] UREGTH], TT—FHUT gad, SAF SFR TN, =T Udbe, a1 9 W a7
H AR, geldei b1 fg—Ree yam, wilRedlr, oUW 9 R Ho,
BRSO BT AFREad & gid 9 ISER0, HIETR AR g IHDT Hond
JAYROMT | AMZTF AM, T B P Wiiedr AenRd aren, qrad FHieo,
WTRFAT SRT &9, TR Wold UR A ot | TR HAd &I THHRIRR |

Unit-I1: 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. Particle in a three dimensional box, Angular Momentum,
properties of Pauli spin matrices.

THIE—2 Faieq T2 [15 Lectures}
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50
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Unit-I11: 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 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.

TPIE—3 RHIY] VTR [15 Lectures]
e 9 g &3 § WRHY] — F@icH §&ih, e} Afed g )07 (Selection) @
¥, wA—TTeld YA, FhU — FeMd (Intrinsic) FEICH FAT| TH9T B FREHA
fagld | Tl | Tl sl wawr, w159 WaR Ho DIV FAT, TTSelt HI
Judor fHgia| te g g 3 Igdu—qafidl 9 SRR TRT B, IR
DT Ao | IRATUER AR 8 WagH! Sadd, a9 Rfde wufef, L-S T J-J
I, SIHE U9Td | g g ffWetretfores X-fhor Wagt, drel &1 W |

Unit-IV: Molecular Spectroscopy [15 Lectures]

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.

S‘(FI'&‘—4 mrfas '\‘ﬂ?ﬁ’fﬁﬁ‘ﬂ [15 Lectures]
faf=1 ypR & Wagr (@uiwH), gofil Wagt, quishd @Rl o dgar 9 fg—uwavifae
Y B gg NI, FARAD YA / fg—IRA0IS 9] & b Ioll, L g S,
FAEMIMAIE @FEf) | A fva, [ 99| e 9 Ui TWIe @R T gTar
e, Soideitid auihd | 91 AUIER—IR Afded], e dled NIgia, Ted 9 36
ey, gfadiftd g THREIT | R T WagRGIUT &1 JRAraT, NMR 1 EPR at
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Class: B.S¢. Third Year
Max. Marks: 40 + (CCE) 10 =50

Unit-V: Nuclear Physics and Elementary Particles
[15 Lectures]

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.

FPIE—5 AT A Td A FI [15

Lectures]

Wa%wngqﬁﬂawaﬁﬁﬁmaﬁmzﬁwaajﬁm,mﬁm
W—WW,WWWWW,WW,Wc

Wﬁ,ww,@m@mﬁaﬁﬂaﬁmaﬁéﬁ,wmm
awwﬁﬁﬁwaﬁaﬁmaﬁzﬁmwmmmw
W,W%@HWWlﬁawﬁmmﬁaﬂwwmmmﬁ,
wmﬁw%;ﬁzﬁraaréﬂmwa%qaﬁwaﬁmﬁmml

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 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 (UK. edition).

Introduction to Atomic Physics, H. E. White

Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : Second

Title of Paper . Solid State Physics & Electronic Devices

Unit-I: 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. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

FPIE—1: BN 3raer Hifaa—1 [15 Lectures]

m,m@m:mammwm,mam,m
U, YA Telh, Weidi B Hiferd TR (FaeH ), fIoR gEdi®, Siee do| 9
W,Wmm,ﬁzmwmlﬁaﬁwww,xﬁmﬁﬁ
s 9 TR o B, X-FhRor WegHad | e, WE—<idiee, oifcad divevare U
m@mm|mm¢mmm,mm@@ﬁamlw—wm
(o ferdrer) |

Unit-11: 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. Super conductivity, Meissner’s effect, Josephson junction effect
and high temperature superconductivity.

SHIS—2: N 3@ Aifta—2 [15 Lectures]

Www@—%,%aﬁmﬁﬁaﬁma@m%wﬁm@lw
s @ fRuREa® B (Chain) &1 e THieRw, Yo @ w@fer g, fagd
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W|ﬁ,mwmwm|ﬁ®ﬁmmwmm|?{ﬁ
mﬁmﬁﬁgg@wwaﬁg?ﬁaﬁn@wa%ﬁmwasswﬁ@mB-Hﬁ@maﬁﬁaaml
aﬁaT,WW,Gﬁmﬁ—ﬂﬁw,ﬁmml (}\}

é?? éstl"l S«ij B.Sc. Third Year @\/\%@éﬁ vVt Hal)ﬂ_
L/f\”f&- bifon &%\ 4 @;, (LDl
oo Lol DAL >N m 3] S




Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2021-2022)

3y farer fAwmr, werReaTE
ATaF FLret ¥ R e qrsasy FAT Aeqa qued ST JIA AT TAT WEAN_A & SIS

FARUE G TEG
(9rerfir |7 2021-2022 | A)

of

[

Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

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.

THIS—3: aefonas gfaaai—1 | [15 Lectures}]

Foll JUSH BT g9, SHoll AR BT SUW, IEaATAd & UBR (p T n), ATABAT R Tferefierar, |
FHT 1, p-n G, IR H ARSI a8 &1 771, U 9 9vg IR SHIE H ORT Waw (T
WAGT), SITHT 9T T A I B AJwan, A fava & TR SR @ gk,
AT Arer, THe p-n W | SRS (M@ fade), aR-fve aftvemeifie (gE—aT srgwRi),
fa—ciia gfam, ficawor, OFR SHRe, B! IS, YHNl Scuid SIS, Aerk 9d, —eda
g, G g3 g9 gifSer (JFET), -3 Ifadl, pnp @ n-pn SR, aRI-WaE &l
Aifdrera ufshar, Tiies & arfTemeors % |

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.

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.

FPIE—4: efETe® gloai—2 [15 Lectures]
e (fg—g@ ¥ giRRex) CB, CE @ CC faur, tdd &S (R1) CE yaud (== @
iR uRue), Q famg wagew uRuey, faeh 3 frfa gfdern, f@wa 1§ arT @™ | 97 A, B, C

yaefe (afamer), RC gFa yades (emafr orgfshar as6), 99—B Qoo Uaed, GAfaee UaeHd,
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Solid State Physics, N. W. Ash&%ﬁ;gﬁasﬁi.oﬁ.maﬁ%%@arcourt Asia (P) Ltd. 2001

39 fver fawmr,  weawRerenae
AT Feet F g aif¥e qrawsh ity Freaae wuee ST SeifAa qaT wErRer ¥ ST
R R EG
( erfOrE & 2021-2022 F 1Y)

Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 = 50

Wi, fApfa g @R, Siferd &1 figld den qe—asad &1 ufaew, sidie a1fE, RC Far
favemdY <ifers, smam, s Td Fenr AIgere 9 AgAS B qel IauR |

f$forea getagifaa: gform Faafen, & ar fam, diflie Tea w@ @ 9w, @—a e
TRuer, oRFAREH, Aok I, ATSHIUINGR &1 R U f¥fdeer T |

Unit-V: Nano materials [15 Lectures]

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.

SHIS—5: AT g [15 Lectures]

Tl WREAN: A SateTen @ URATET, e, AR R O 3D, 2D, 1D, 0D ST ARE
Terf Td SAd! SRl BT H@, g U4 JORThold UWTd, FEeH PR GHIG &I Gfaweuer, =1
HU B FATIT—A ¥ FWR (dfcq 3m) R v 4 A (€ s6q) RfE 9 e [/
A1 faeumsl (A geOn), O vE o @t & 1 ueref (eneRe favn), fawqa (Bulk) 3R
Y Terit B WReE UE O # aR (UneTss faaRvn), Wefie wT # U S arel 391 fhed |
A gerf & SIgHAT |

References:

1. Introduction to Solid State Physics, C. Kittel, vt 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 Electronic devices, B. G. Streetman, Il 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, Ind1a
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Class: B.Sc. Third 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

Specific resistance and energy gap of a semiconductor.

Study of half wave and full wave rectification.

Characteristics of Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

Determination of e/m using Thomson’s method.

. Determination of e by Millikan’s method.

. 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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Department of higher Education Govt.of M.P
Under Graduate year wise syllabus
As recommended by central board of studies and approved by
The governor of M.P. |
(w.e.f.session 2021-2022)
g e fawm, 7y, ard
Fah werell @ ford A Ugfy AR UTcdshH
SR ST WUS g ST T AW, @ XIS §RT A
T3 2021—2022

B.Sc Final Year
There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type

Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40

2- For Private students :

Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
Total Marks 50
P, e —— 2514
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : First

Title of Paper  : Mathematical Physics, Mechanics and Properties of Matter

Unit-1: 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 applications); Scalar and
vector fields; Differentiation of a vector; Repeated integral of a function of more than one
variable; Unit tangent vector and unit normal vector; Gradient, Divergence and Curl;
Laplacian operator; Idea of line, surface and volume integrals; Gauss’, Stokes’ and Green’s
Theorems.

FHE—1: T Wifaan [15 Lectures]
21 |RET BT A, ek @ ORe; gdE vd el aike vd S e SereRen 99 9
Wﬂﬁ?ﬁmw(wﬁﬁwmﬁﬁm);maméa;mmm;wﬁ
ARF T B BT BT IRER GG, HS W Afew g gHrg Al afewaer o
g, <ras Td o, TN TR, Y4, U, S |Hber; T, WIS g
I 03 |

Unit-11: 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. Motion 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 ;Rutherford
scattering . Elastic and inelastic collisions.

FPI—2: it [15 Lectures]

Rerfy, 477 g w@RoT |iew, TRy @ @R @ fafre Flewie tgfel § T | Jed @ T &
frm @ sEd areEn TR ¥ R S99 e, BEd Ja(SEER: AfddE
aa)ﬁ%aﬁ%maﬂamm;ﬁuaﬂzﬁmvﬁa%w$ﬁaﬁaﬁﬁwﬁ;

H1 g g & MeeR fivs &1 Todg e 1 7 9ges & (o«
ISt & FEERr. Bl BT IR, TEHM BE 9 FAMER SHM; IEIBIS THIH | IS
T IR TP |
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 = 50

Unit-II1: 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 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, 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.

FHIE—3: T B A T [15 Lectures]

WW@WW,WﬁWW%@T&W)?YWW;
Qﬁﬁm;ﬁﬂﬂwﬁﬁﬁw,amﬁmﬁmﬁ%ﬁﬁumlww,w
P BRFT IR AR, BRGT F 29 TG § JAWE I, T TG B GG HA
T FRESTR @ R F yS oE b1 PuRe, U T B YA | Wad B
Wawww@,awﬁ@naﬁ@m,mm,wwﬁwwmw
Rigia, axATN TG @ SIIRTT: 1. Yo @ Tl 2. JEIHIeR 3. TRIReR T 4. R
dict & I BT aRad |

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, Theorem of parallel and perpendicular axes,
Motion of Rigid Body, Euler’s theorem.

TPIE—4: Qe [15 Lectures]
RS, TS T gEiE TR @ |RE Heeu, nad! A BT AR, Al qifer B
TR @ Refe So, R A o & e &1 e, RIARRYE 9 geifa i, e
arept @ ST O, A TP U ol WAMTOR Q91 oeaq e 7, 3@ fvs @
Y, gk w9 |

Unit-V: [15 Lectures]

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special
Theory of Relativity; Lorentz Transformations. 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.Four dimensional momentum vector, Covariance of equations of physics.

2|Page Y © B.Sc. First Year 20

' w0 W 4 »
g%: \5&7\/5) 9 0_/——*&1\/ zwf;l:zﬁb — "L.‘ COa. A K. %8
Qi R 8 by Rooh iy T3l (saqs o) W Suh-



Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
(w.e.f. session 2019-2020)

Iy e fRwmT,  weAvRaATET

FTa® waTE ¥ forg aifi¥s AT AT ST AUSH FIT AT AT WA F AT
FUUEREIC

( Srexfrss |7 2019-2020 & 1Y)

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Earlier Developments in Physics up o 18th Century: Contributions of Aryabhatt,
Archimedes, Nicolus Copernicus, Galileo Galilei, Huygens, Robert Hooke,
Torricelli,Vernier, Pascal, Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes,
Gauss, Biot-Savarts, Cavendish, Galvani, Franklin and Bernoulli.

THE-5: [15 Lectures]

mmzwame@mﬁwwma&m
W;W,Ww%wwwmw;aﬁmwﬁﬁmﬁaw%%
Al TeEE GRIST | SR YW | ORI §aw e, W @ wdiexer @
AT |

AR BT IRAF R 168 G TP mdce, B, Forerd SRS, Afefelie
#riRR, TifE, SFN-Yae, SaAeY, Nefar, Hdel AR ST |

Reference Books:

1. University Physics: Sears and Zeemansky, XI" edition, Pearson Education

2. Concepts of Physics: H.C. Varma, Bharati Bhavan Publishers

3. Problems in Physics: P. K. Srivastava, Wiley Eastern Ltd.

4. Berkley Physics Course, Vol 1, Mechanics: E.M. Purcell, Mcgraw hill

5. Properties of Matter: D. S. Mathur, Shamlal Chritable Trust, New Delhi

6. Mechanics: D.S. Mathur, S Chand and Company, New Delhi-3.

7. The Feymman Lectures in Physics Vol. 1: R.P. Feymman, R.B. Lighton and M. Sands
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 = 50

Subject :  Physics

Paper : Second

Title of Paper  : Thermodynamics and Statistical Physics

Unit-1: 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, Claussius Clapeyron’s equation,
Carnot’s cycle and its applications. Steam engine, Otto engine, Petrol engine, Diesel engine.

gopE-1: THATADI-1 [15 Lectures]

SohAYiiI Td SapaUIY UshH, B! $I A Ah, THD! S&al go™ B YA ISP, BT
®T SHI o1 T Y, <erar one, SHETRG! &1 i 9 7 s fAfs e,
BT Bl TN, FASNITH RIARAT TG0, FHTEH U4 0B IUANT | Soig gRm,
aiter M, i M, Siora R |

Unit II: Thermodynamics-11 [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 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), Heat death of the universe. Relation between thermodynamic
variables (Maxwell’s relations). Adiabatic demagnetisation, Joule-Kelvin effect and
Liquefaction of gases.

TPIE—2: SHAIfASI-11 [15 Lectures]

T & HHoul, BEIH WA § el B gRadd, @hi uhe § Ty &1 uRedH,
Tl & gig o1 figid, SehHvia 9 garauiia WA § TR @1 gRade | T-S 3R,
T Y, ARl T 9 WA 99 TWE H AT | SRS B g e, g fasg S,
FRUMHD AUHH (AT T81), TEHIvS B Y TN | IHAS! =R H Hey (Aaada &
FHIPROT) | Tae e, S dfead uva T a1 &1 wdiawon |

Unit-III: Statistical Physics-I [1S Lectures]

(( Description of a system: Significance of statistical approach, Particle-states, System-states,
Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &

Statistical Probability, The equi-probability postulate, Statistical ensemble, Number of states
& cessible to a system, Phase space. Micro Canonical Ensemble, Canonical Ensemble,
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Helmholtz free energy, Enthalpy, First law of thermodynamics, Gibbs free energy, Grand
Canonical Ensemble.

THE—3: wikerara Wifaan-1 [15 Lectures]
B BT qUiF: TRUAT RN $T 78, U UG (B faveiy, e o ged vl
TRE T, Tl e @ R SRR Ry, Fol SHIRT | HIgh! D

oy, BAw R, dedlees! Yo Sutl, Tered), STt &1 g e, firsq

Unit-1V: Statistical Physics-I11 [15 Lectures]

Statistical Mechanics: Phase space, The probability of a distribution, The most probable
distribution and its narrowing with increase in number of particles, Maxwell-Boltzmann
statistics, Molecular speeds, Distribution and mean, r.m.s. and most probable velocity,
Constraints of accessible and inaccessible states. Quantum Statistics: Partition Function,
Relation between Partition Function and Entropy, Bose-Einstein statistics, Black-body
radiation, The Rayleigh-Jeans formula, The Planck radiation formula, Fermi-Dirac statistics,
Comparison of results, Concept of Phase transitions.

FPI—4: qikerd AfD-11 [15 Lectures]

Hikerd TS Bom anaTe, FIaReT @ Wik, Jfdiman wWe faTRer 9 §heT B B
W@ 9oy W A, FaAde dlecurie AikEd®, Jvide w@el B faavr, e @,
qif—AeT-ve AT ok AeaH e 9, ey, AT ud eeiTg st @
ufiy| @i |itee: Tdlvm e ied g udfem Waw # e, 9 Mg
@) AT, BF HHAYT Dl HAhou |

Unit-V: Contributions of Physicists [15 Lectures]

S.N. Bose, M.N. Saha, Maxwell, Clausius, Boltzmann, Joule, Wien, Einstein, Planck, Bohr,
Heisenberg,Fermi, Dirac, Max Born, Bardeen.

FPI—5: PR o1 ArEE [15 Lectures]

TQ.UA.AI, TR, AT, SaEdd, eas, sieeoii, S[d, 9, SMgIcH, Wi, e,
TR, ®Hf, 31, Hawaa, aeH |

Heat and Thermodynamics: Mark W. Zemansky, Richard H. Dittman, Seventh

§‘~ Edition, McGraw-Hill International Editions.
é%/ . Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H. P. Roy, Books and

& ext and Reference Books:
s

Allied (P) Ltd, Calcutta.
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam, S. Chand & Company Ltd,
New Delhi. :

4. Berkley Physics Course, Vol 3, Thermodynamics: F. Reif, Mcgraw 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
publishing house, New Delhi.
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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

To verify laws of parallel and perpendicular axes for moment of inertia.

To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young’s Modulus by bending of beam method.

To determine Young’s Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar’s method.

To determine Surface Tension of a liquid by capillary rise method.

10. To determine Viscosity of fluid using Poisellie’s method.

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 heating efficiency of electrical Kettle with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

17. To verify Newton’s Laws of cooling.

18. To determine specific heat of Coefficient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

20. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function
vs temperature using M.S. Excel / C++.

1. To plot equation of state and Vander-wall equation with temperature using M.S. Excel /

NI AR A S ol

T TR ey s
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Department of higher Education Govt.of M.P
Under Graduate year wise syllabus
As recommended by central board of studies and approved by
The governor of M.P.
(w.e.f.session 2019-2020)
| S e fawm, v, e
s el & ford affe ugfy SIgaR urgashd
DT YT HUSH NI ST T ALY, B RISUTe gRT SFAIfS
N3 20192020

B.Sc First Year
There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type

Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions ,
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40

2- For Private students :

Section (A) Objective 5 1 05
Questions

Section (B) Short Questions 5 3 15

Section (C) Main Questions 5 6 30

Total Marks 50
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

Subject :  Physics

Paper : First

Title of Paper : Optics

Unit-I Geometrical Optics & Waves [15
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, Damped
oscillations, Forced oscillations and resonance, Beats, Stationary wave in a string;
pulse and wave packets: Phase and group velocities, Reflection and Refraction from
Huygen’s principle.

FPIE—1 S gt [15 Lectures]

RTEE SR auadd, BT & fagld, MeleR Td8 R 3MUddd, fueHicsd fa=g T
W,ﬁw,ﬁﬁﬁm@mawmqﬁlﬁmaﬁm
eaT, avt Ruem @ sravie waH | fAf= geR @ fAues ([oneis) TE ST
FaE, AfEr # 98 o9 e @ raeaadr | A 9 BIgIH AfFHIU | Rl
arda TR, T <o, woifed |re den AR, faRded | Al g8 S H i
&, wie qor @ 3T, el vd WHg 9, R RIga gRT WRiadH U9 g |

Unit-1I Interference of light [15 Lectures]

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
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.

FPIE—2 UPHII HT AAHIT [15 Lectures]

U BT Hae, el &1 uifiae favenos, Yerea o), odel fhew, a1 ST
WAdE wag ¥ T e ¥ Ao, Yed gord | ofSoR S (FHE gaa @
fiFeY), TP ARGUE, $HG FRT YHI B aeEd (1), <1 AT wHIwS
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

N BT iR dT avied YT @ dverE @1 uRge MR agd g @t |
Srar @1 oo, Bt WY AfyHRorETdy Td gere |

Unit-1I1 Diffraction [15 Lectures]

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.

ST:FIg—3 fagd= [15 Lectures]

e T BISTEIER ad: agaradt wfedd, SN @] 9 PR W e,

TRREG T | Thel R R RAgds &1 NG 1d AHde A, g3 gRe R
frad, ufafaet & e & Yo @1 A1 | Redl 7 geredil B fdded &Rt N
AR RRal w Rads, daar R, gaae fQads afer pfeT 1 e ewan |

Unit-1V Polarisation [15 Lectures]

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.

FPIE—4 gau [15 Lectures]

U AR P IR Upfa, Rga gEer O @1 A, dEde gfad uerr —
ITed g fagerwor| Waw, i g Eqg gaur $1 oA | g gee R®T @
ARl AT A R, -8 7 fg—srfa fhved, WAgd SRR @ wHfAd
yofer, fE—orudad, Tge &1 Rgid, WRROT T SRR qKi+ich, %ol B A, Th
e e # wore weror| Fefa s, g 9 Aefgeliy gor a1 SdaRd 9
fageryor, AfiFe HHRS T AN, THTINY ¢ T GIARMICR | ST HIY |

index fibres. A brief history of lasers, characteristics of laser light, Einstein prediction,

Unit-V Fibre Optics and Laser [15 Lectures] U
Principle of fiber optics, attenuation: pulse dispersion and step index and parabolicQ/U dujﬁ

2|Page — 6 B.Sc. Second Year
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

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.

IPI—5 R snfead o oak [15 Lectures]
Ao, ST TN § el (T[oNerss 3=, affdT gonferdl, Yied, el
SIoR, DRI AR, ooR @ SUAN, FATH FHT AGH | BICISATS, Biel
SIRRER 9 HIeT AR |

References Books:

1
2.
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&
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. Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw-Hill.

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

. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.

Addison-Wesley.

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

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

. Optics and Atomic Physics, D. P. Khandelwal, Himalaya Publication.

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : Second

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics [15 Lectures]

Fundamental’s of Electrostatics, Gauss's law and its application for finding E for symmetric
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.

TPIE—1 ﬁ?l'\’ﬁgﬁﬁ?f [15 Lectures]

Rer dggfoaht & HoMd a7 i & M 9 s9@1 GafAd 3w faarol 8 E &
aR&eed ¥ IUART | W, 99wy [Agd &3 ¥ MeldR A, fedl gediqgd s+
IS b G o5 W AR | WIfdgd, WIfdgd B SuRAfd § §AMIR ©ic
HeRe, WRIdgdi®, g@ur g gau |few P, favenos |few D, P U E H ¥y,
FATRTTA—AATST FHIDHROT bl 3MIdD AR |

Rer dgfaat # T 9 UlgeM @ HAIGRY Ud I AJUANT | A B b B
Suit, aifeer favg &1 sgfore fawr, gfafest @ A vd s, g feyge @
HRUT IO &4F B deen vd fova, ag fRgq &3 9 e feya @1 99 @
qeTg T |

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, VxB = poJ, 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 VxM

= J for non-uniform magnetization. @/ 9~V
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

SPIE—2 R gEea [15 Lectures]
frdl oM™ oMaer R 9o RS 9o IR Td B @7 uRaTYT, WY aREET @red
Pl FEBIE &3 H G R T, URT G0 W 90T AN, GRS ge i, HIof
HHT g SIRAACS U, JEe—ae & M, avdl sanfidia oRRefral § |
P T (AR Td YR der), TRIRR $1 aRueffa fEW, veB = wJ 9 V.B = 0,
o fggd gV 9§ 7 Jaa gRW, G 9y (M); B, HUG M ¥ GaY, rqq®y
W gHfdd uqrf &g V<M =J &7 e |

Unit-3 Current Electricity and Bio Electricity [15 Lectures]

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

PR3 YT aRT 7 IR-uR [15 Lectures]

Mg YRT, gRT O J, 3RS gRT W0l Ud i aHiexvl, favers & frm g
Hecled YRY fageivor, LR @ CR 9Ru # o1 @ 9fg 7 &/, eg—Fraaie, LCR
aRyel | gearadi gRT T Ay UG el Ay 919,AC IR, 9fdy W ok e
I ERT AC URwr # wffst ufaren, duacw, ooft vd F9HIoR SgTE & 8
FHET| Q TONd, AC URUY ERT WM BT IYAT, WAfdT OB, Y & A Hcdsd g
fagga wifdd &1 gwor| Wfde Ferl § fae@ @1 s@ared, 9 fAaga @ safy |

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

b,(ﬁmm a Q g} magnetic focusing (lenses). %/
‘ -4 fage 3 e d A o i A T 15 Lecturesy VI TTAY
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

(T&T TGVl & TUT P VT TTD FFBIT el YT IfIE €41 [39T AT AT )

TR &9 & WY H E, soideE T, fado Aferdn, W& @_®, E Qs &9 @
w9 H CRO, CRO & IR | VR B &7; 180° fawrer, SeqdM Wagiune a1 o
Riciges, MA@ woil & dq@E & SO @ Ui B dhal, Adale (Sl AY)
&1 figid 9 & ugfy, 999k @ dWdd E 9 B &3, ¥9-fdRu & W,
AT B WIS, TIHH WSS & Heldd, o Bied o fAgia (39) |

Unit-5 Electredynamics [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, 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 dielectrics, Fresnel’s Laws, Polarization by reflection and total internal
reflection, Waves in a conducting medium, Reflection and refraction by the ionosphere.

?ﬁﬂg—S ﬁga LIGE [15 Lectures]
fae@ geam WU, BeR & W, Rgg aee qq, oS fad & saded @
TG WU, ¥ 9 G IR, grawrR, ReRr fig & # SW, weddd @l
fRTU RT T B Wb, Hadd I FHIHR P WU, fRga geeE e
&7 9ol oeeg | didfe wftwafee vd afdwr fava, fga g &7 SR, B
® Wey, Yo y@E, fRAgg geem ™ aiiexv, Fafk vd wdya qreaE § qEdad
gau 9 gof IAR® WRIacH, dTeie A H AR, AEHUSE B O§RI WA 9
3qaH |

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, Asahi Shimbunsha Publishing Ltd. i wj)

Masschuetfs.

g 6. From Neur¢n to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland,
k&uma CQ.’
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Class: B.Sc. Second 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 Study of interference using biprism.

2 Study of diffraction at straight edge.

3 Use of plane diffraction grating to determine Dy, D; lines of Sodium lamp.
4 Resolving power of telescope.

5. Polarization 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 diftraction.

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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There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type
Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40
2- For Private students :
Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
' Total Marks 50
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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. | Year | Paper - 1
Subject English Physics
fgUnh HkkSfrd 'kkL=
Tital  of | English Mathematical Physics, Mechanics ad Properties of Matter
the Paper | fgUnh xf.krh; HkkSfrdh ;kaf=dh rFkknzO; ds xq.k
Medium of Instruction Both Vanksuksals Question Paper
(Teaching) Language — Both
Max. Marks 50
Subject : Physics
Paper : I
Title of the Paper : Mathematical Physics, Mechanics and Properties of Matter
Unit- | 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; Ifn'k ,0a muds
HkkSfrdhmnkgj.krhu o pkjlfn'kksadkxq.ku Y4T;kferh; vuqiz;ksx ds
fcuk¥2] vin'k o Ifn'k {ks= Ifn'kdkvodyu ,d Isvf/kdpjksa ds
QyudkckjEckjlekdyu] bdkbZLi'kZIfn'k] 0




bdkbZukeZylfn'kdkxzsfM;UV] Mk;otsZ| ,0adyZ]

yklyklh;uvkijsVijjs[kh; i""Bh;] vk;rulekdyuxkWI] LVksd o xzhuizes;A
Unit - 1 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 ,0aRoj.klifn'k] xfr o Roj.k ds fofHkUufunsZ'kkad
Dfr;ksaesa  ?kVdAU;wVu ds xfr ds fuie o bldhO;K[;K]
izd fresafofHkUu cy o O;k[;k Nn~e cy %amnkgj.k] vfHkdsUnzh;
cyY2 dksfj;kfyl cy o bldsmnkgj.k] dsUnzh; cy ds vUrxZrxfrdslyj ds
fu;eksa dh fu"ifr] xq:Rokd"kZ.kdkfu;e o] {ks=]
xksykdkjfi.Mdkxq:Roh; foHko] xkWI o ik;lu dh xq:Roh; Lo mtkZ dh
lehdj.kd.kksadkfudk; nzO;ekudsUnz 0 lekuhrnzO;ekul]
jnjQksMZizdh.kZuizR;KkLFk o vizR;KLFkVDd]A

sanit - 111 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 ]

izZR;kLFkrkxqg.kkad ,0a muds laca/k] e/; esaHKkfjriryhvk;rkdkj NM
YadsUVhyhojvz ds y dkfu/kkzj.k] ,sBu] nksyu] fdlhrkj dh ,saBu
n'<+rk o bldk ,saBunksyufof/k Isfu/kkZj.k]Ai "Bruko] Li'kZdks.k]
dsf'kdkmUu;ufof/k] dsf'kdkesanzo p<t+kusesavko';d
AtkzdksizHkkfordjusokysdkjdtsxjdhfof/k Isi "Brukodkfu/kkZj.k]
I "Bruko ds vuqgiz;ksxA ‘;kucy dh ladYiuk o ‘';kurkxg.kkad]
/kkjkjs[kh; 0 fo{kqC/k izokgjsukWYM la[;K] lkrkR;

lehdj.kcjukSyhdkfl)karcjukSyhizes; ds vuqiz;ksx] 1-
yDIl dh pky] 2- osUpqgjhehVj] 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 Inertia 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 ]

jy] vkorhZ o gkekszZfudxfrdhlfp= ladYiukvkorhzZnksfy= dklehdj.k]
vkorhZ] nksfy= dh xfrt 0 fLFKkfrtmtkZ]
fLiazxlstgM+snksfiM+ksdknksyu] LFkkukarj.kh; o ?kw.khZ; xfr]
tM+Rovk/kw.kZ o mudkxqg.ku] eq[; vkikkzZ ,oa Vv{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 fhkar dh vo/kkj.kk,a] ykWijst] :ikarj.kledkfyd
?kVuk ,ao0 ?kVukvksa ds @e] ykWisatladgpu le; foLrkj.kosx]
vko fRrrFkkosouEcjdklkis{kdh; :ikUrj.k] osxksadklkis{kdh; ;ksx]
0SX ds IkFknzO;ekuifjorZuAMkWIyjizHkko]
pkjvk;kehlaosxlafn'kHkkSfrdh ds lehdj.kksadklglU;kstuA

HkkSfrdhdkizkjafHkdfodkl 18oha
Inhrdvk;ZHkV~VvkdZfefMtfudksyldksijfudixsfyyhvksxSfyyhgkW;eu
JjkeVZgqdgkWijlsyhofuZ;jikLdydslyjU;wVuck;y] ;ax
FkkWeludgykEc] Eih;jxkWI]

ck;kslsoVZdsosufM'kxsyouhQzsdyhuvkSjcjukWyhA

Reference Books :

University Physics Sears and Zeeman sky. IXth edition.Pearson Education.

Concepts of Physics : H.C. Verma, BhartiBhavan Publishers

Problems in Physics P.K.Shrivastava. Willey Eastern Ltd.

Bakely Physics Course. Vol 1.Machanics : E.M. Purcell, McGraw hill

Properties of Matter. D.S. MathurShamlalChritable Trust, New Delhi.

Mechnics : D.S. Mathur, S Chand And Company New Delhi - 5

The Feymman Lectures in Physics Voll : R.P. Feymman. R.B. Lightonand M Sands.
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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. | 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 Both Vanksuksals Question Paper
(Teaching) Language — Both
Max. Marks 50

Subject : Physics

Paper : I

Title of the Paper : Thermodynamics and Statistical Physics

Unite-1 Thermodynamics-| [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& 1 [15 Lectures]

mRYe.kh; ,0a vugR@e.kh; iz@e] dkuksZdkvkn'kZpd] bldh b{krk
c<tkus ds izHkkohrjhdsadkuksadkm"eh; batu o iz'khrd]
n{krkxg.kkad] m"ekxfrdhdk f}rh; fu;e o bldsfofHkUudFku]
dkuksadkizes;] Dykfl;IDysifj;kWu dh xglrm"eklehdj.kdkuksZp@
,0amldsvuqiz;ksxAm"eh; baftu] vkWVksbaftu] isaVaksybaftu]
MhtybaftuA

Unitu- 11 Thermodynamics-I1 [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, Identityof 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&i [15 Lectures]




,UVaih dh ladYiuk] :)ks"eiz@eesa ,UVakWihdkifjorZup@dh; izdeesa
,UVakihdkifjorZu] ,UVakih ds of) dkfl)kar] mR@e.kh; o vugR@e.kh;
iz@eesa  ,UVakihdkifjorZu&T-svkjs[k] ,UVakihdkHkkSfrdegRo]
vkn'kZxSl dh ,UVakih] dsfYoudkm"ekxfrdrkiiSekuk] ijeiSekusdk
'kwU:rkivkn'kZxSI o ijerkiiSekusesalkE;rk] A"ekxfrdhdkr'rh; fu:e]
'kwU; fcangAtkz] _.kkRedrki@e Y4IEHko ugha¥s czgek.M dh m"eh;
lekflrAm"ekfxdhpjksaesalaca/k YaesDlosy ds lehd).k¥%2A
:)ks"efopgacdu] tqydsfYouizHkkorFkkxSlksadknzfodj.kA

Unit-111 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% Ikaf[;dh; vo/kkj.kkdkegRo] d.k ,oafudk; dh
voLFkk,sa] fudk; dh Iw{e ,oaLFkwyvolLFkk,alkE; voLFkk,safopyu]
fpjlEer o lkaf[;dh izkf;drk] iwozZizkf;drkfl)kUrlkaf[;dh ,UISEcy]
fdlhfudk;l ds fy;svfHkXE; voLFkk,sa] dykvkdk'k]
ekbZ@ksdsuksuhdy ,UISEcy] dsuksuhdy ,UISEcy]
gsYeksYVtegDrmtkZ] ,UFkyih] m"ekxfrdhdkizFkefu;e] fxCl]
eqDrmtkZxzsaMdsuksuhdy ,UISEcy-

Unti-1V 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&i [15 Lectures]

lkaf[;dh; ;kaf=dh% dykvkdk'k] forj.k dh izkf;drk] vf/kdre] laHkkO;
for,k o bldkd.kkas dh la[;k c<+us ijladgpu] esDlosy]
cksYVteSulkaf[;dh] vk.kfodpkydkforj.K] vkSlrpky]
oxZ&ek/;&ewypkyvkSjvf/kdreizlEHkoosX] izfrca/k VIHKXE;
,0avuvfHkxE; voLFkkvksa ds izfrca/lkA DokaVelkaf[;dh%
iIkVhZ'kuQyu] ,aVakih 0 ikVhZ'kuQyuesalaca/k
ckslvkbUIVhulkaf[;dh] d™.kfi.Mfofdj.k] jsysthUllw=] lykadfofdj.klw=]
Qehz&ftMjkdlkaf[;dh ifj.kkeksa dh rqyukQsllade.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]

J|-,uo- cksl] ,e-,u- lkgk] eSDlosyDykfl;l] cksYVeSu] twy] ohu]
vkbUIVhu] lykdcksgj] 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,IVol 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

2

3

4
5.
6

7

8
10.
11.

12.
13.

14.

To verify laws of parallel and perpendicular axes for moment of inertia.

To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young's Modulus by bending of beam Method.

To determine Young's Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine Coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaeger is method.

To determine Viscosity of fluid using Poisellie's methods.

To study conversion of mechanical energy into heat using Calender&Barne's Method.
To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coefficient of resistance using platinum resistanc
thermoumeter.

To determine thermo electromotive force by a thermoconplemethad.



15.

16.
17.
18.
19.

20.

To determine heat conductivity of bad conductors of different geometry by Lee's
method.

To verify Newton's Laws of cooling.

To determine coefficient of thermal conductivity by Searl’s Method.

To determine Specific heat of a Liquid.

To compare Maxwell-Boltzmann, Bose Einstein and Fermi-oDirac Distribution Function
vs temperature using M.S. Excel/C++

To plot equation of state and Vander-Wall equation with temperature using M.S.

Excel/'C++



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. Second Year
Max. Marks: 50

Subject : Physics

Paper : First

Title of Paper: Optics

Unit-1I 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.

bdkbzZ&1 T;kferh; izdkf'kdh

ljkorZu vkSj viorZu] QeZsV dk fl)kar] xksykdkj Irg ij viorZu] viysusfvd fcUng
,a0 vudgiz;ksx] ySal Iw=] 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
Yuxq.kkRedY2 ,0a mudk lek/kku] usf=dk es cgqy ySal fudk; dh vko';,drkA
jSEIMu o gkbxu usf=dk,aA ljy vkoZr xfr] voeafnr nksyu] iz.kksfnr nksyu rFkk
vuqukn] foLianuA ruh ggbZ Mksjh esa vizxkeh rjaxs] Lian rFkk rajx iSfdV]
dyk ,0a lewg osx] gk;xu fl)kr }kjk ijkorZu ,0a viorZuA

Unit-11 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] fHLyV O;frdj.k] L=ksrksa dh dyk laca}rk dh vko';drk]
izdk'kh; iFk dk eanu] fYtksa dk ikf'Zod foLFkiu] LFkkuhd'r fYats] iryh fQYe
nks vlekukUrj ijkorzd Irg Is cuh fQYe Is O:frdj.k] U;wVu oy;A gSfMUtj fYats
Yieku >qdko dh fYatsys ekbdYlu O;frdj.kekih] blds }kjk izdk'k dh rjaxnS/;Z
Y4 %2] nks VvR;ar lehiLFk rjaxnS/;Z dk varj rFkk 0.kZ@e js[kk dh pkSM+kbZ
dk ifi'kq) fu/kkZj.kA cgqy iaqt O;frdj.k esa rhozrk dk forj.k] Qsczh iSjks
O;frdj.kekih ,0a bVkykWUuA

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. Second Year

Unit-111 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

Ysuy rFkk YkmugksQj foorZu% v)Zvkorhz dfVca/k] tksu lysVA Ih/kh dks;j ij
foorZu] ljyjs[kh; xeuA ,dy f>jh ij foorZu dk vkjs[k ,0a lekdyu fof/k;ka] o Rrh;
1kjd ij foorZu] izfrfcEcksa ds foHksnu dh jSys dh dIkSVhA 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-1V 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|gr pgEcdh; rjax dk /kqzo.k] lery /kqzfor
izdk'k & mRiknu o fo'ys"k.kA jsflkd] o'Rrh; o nh?kZo Rrh; /kqzo.k dk 0.kZuA
fo|gr pgEcdh; rjax dk vlekaxh ek/;e esa lapj.k] ,d & v{kh; o f}&v{kh; fGLVy]
ijkoS|gr VsUIj dh lefer izdfr] f}&viorZu] gkbxu dk fl)kar] Ik/kkj.k o vik/kkj.k
orZukad] Ysuy dk lw=] ,d v{kh; f@LVy esa izdkk lapj.kA fudkWy fizTe]
o0 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 Is bldk ekiuA

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. 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.

bdkbZz&5 QkbZcj vkfIVDI] rFkk ystj

Qk;oj vkflVDI dk fl)kar] {kh.krk] Lian folj.k ,0a LVsi baMsDI] ijoykf;d baMsDI
Qk;oj] ystj dk laf{kir bfrgkl] ystj izdk'k ds vfHkyk{kf.kd xq.k] vkbUIVhu dh
ladYiuk] vkbUIVhu xqg.kkadks esa IEcU/k ¥axg.kkRed foospuYz] ifEiax
iz.kkfy;kW] jstksusVIZ] :ch ystj] ghfy;e& fuvku vystj] ystj ds mi;ksx]
gksyksxzkQh dk fl)karA QksVksMk;ksM] QksVks VakaftLV]j o QksVks
eYVhlyk;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.



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

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

Optics and Atomis Physics, D.P. Khandelwal, Himalaya Publication.
Lasers : Theory and Application : K. Thyagrajen and A.K. Ghatak.
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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|qgfrdh ds ewyHkwr rRo] xkWI dk fu;e o bldk lefer vkaos'k forj.k gsrq
E ds ifjdyu esa mi;ksxA la/kkfj=] le:i fo|gr {ks= esa xksykdkj pkyd] fdlh



i'Fohd'r vuUr pkyd ds IEeq[k fcUnq ij vkos'kA ijkfo|qgr] ijkfo|gr dh mifLFkfr
esa lekukarj lysV la/kkfj=] ijkoS|grkad] /kqzo.k o /kqzo.k lafn'k P] foLFkkiu
lafn’k D] P ,0a E esa laca/k] Dykfl;|&ekslkVh lehdj.k dh vk.kfod O;k[;kA

fLFkj oS|gfrdh esa yklykl o ikbtu ds lehdj.k ,0a muds vuqiz;ksxA vkos'kks ds
fudk; dh mtkZ] vfn'k foHko dk cgqgfyd folLrkj] izfrfcEcksa dh fof/k ,oa
vugiz;ksx] fo|qr f}/kgzo ds dkj.k mRiUu {ks= dh rhozrk ,0a foHko] ckg~; fo|qr
{ks= esa fo|qr f}/kgzo dk cy ,0a cy;gXeA

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 = MoJ,
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 pgEcdRo

fdlh xfreku vkos'k ij cy% ykjsat cy lehdj.k ,0a B dh ifjHkk"kk] Ih/ks /kkjkokgh
pkyd dks pgEcdh; {ks= esa j[kus ij cy] /kkjk ywi ij cy vk/kw.kZ] pgEcdh; cy
vk/kw.kZ] dks.kh; laosx o tkbjkseSXusfVd vugikr] ck;ksV&lsokVZ dk fu;e] ljy
T;kferh; ikfjfLFkfr;ksa esa H dh x.kuk ¥%ijufydk ,oa ,adj oy;%2] ,Eih;j dk
ifjiFkhZ; fu;e] , vxB = Mo J, V.B= 0.pgEcdh; f}/kgzo }kjk c) o egDr /kkjk,W]
pgEcdu lafn'’k (M), B,H and M esa laca/k] vle:i Is pgEcfdr inkFkZ gsrq vx M =
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 fol|qgr /kkjk o ck;ks&/kkjk

LFkkbZ /kkjk] /kkjk] ?kuRo J, vLFkkbZ /kkjk lehdj.k ,oa IkarR; 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/; ,0a oxZewy ek/; eku] AC
ifjiFk] Ifed la[;ka, vkS] muds vuqiz;ksx }kjk AC ifjiFk esa Ifed izfrck/kk]
jh,DVsal Js.kh ,ao lekukarj vugukn dks gy djukA Q xg.kkad AcC ifjiFk }Kkjk
'kfDr dk mi;ksx 'kfDr xg.kkad Y ,0av usVodZ o fo|gr 'kfDr dk izs"k.kA tSfod
fudk;ksa esa fo|gr dk voyksdu] tSo fo|gr 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; 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).
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bdkbz&4 fo|qr o pqEcdh; {ks= esa vkosf'kr d.kksa dh xfr

Yy;,gka midj.kksa ds 0.kzu dh vis{kk muds ;kaf=dh; i{k ij vf/kd /;ku fn;k tkuk pkfg,Avz
Roj.k {ks= ds :i esa E, bysDV2ku xu] folZtu ufydk] jsf[kd Rojd] E fo{ksid {ks=
ds :i esa CRO,CRO dh lgxzkfgrkA vugizLFk B {ks=( 180° fopyu] nzO;eku
LisDVaksxzkQ ;k osx flysDVj] ukfHkdh; d.kksa ds lalwpu gsrq d.kksa ds
iIFkksa dh o@rk] [kbDyksVakWu YamtkZ ekiu¥z dk fl)kar o dk;Z i)fr] lekukUrj
o yEcor Eo B {ks=] /ku&fdj.k ds ijoy;] vkblksVksi dh [kkst] nzO;eku
LisDV2ksxzkQ ds ewyrRo] pgEcdh; Qksdl dk fl)kar YaySal¥2A

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

folgr pgEcdh; izsj.kk] QsjkMs ds fu;e] fo|gr okgd cy] QsjkMs fu;e ds vodyu o
lekdyu :i] Lo% o vU;ksU; izsj.k] VekUIQkeZj] fLFkj fo|gr {ks= esa mtkZ]
esDIloSy dh foLFkkiuk /kkjk ?kuRo dh ladYiuk] eSDlosy dh lehdj.kksa dh
LFkkiuk] fo|gr pqEcdh; {ks= dk mtkZ ?kuRoA ikW;afVx Ifn'k] Ifn'k ,oa vin'k
foHkko] fo|gr pgEcdh; {ks= VsUIj] Ysuy ds laca/k] jSys izdh.kZu] fo|qr
pgEcdh; rjax lehdj.k] fuokZr ,oa ijkoS/kqr ek/;e esa lery fo|qr pqEcdh; rjax]
ijkoS|gr dh lery Irg Is ijkorZu] Ysusy ds fu;e] ijkorZu Is /kgzo.k o iw.kZ vkarfjr
ijkorZu] pkyd ek/;e esa rjax] vk;ue.My ds }kjk ijkorZu o viorZuA
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List of Practicals

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine D1, D2 lines of sodium lamp.
Resolving power of telescope

Potarization by reflection and verification of Brewster's Law.

akrwbdPE



Study of optical rotation in sugar solution.]

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.
Beam divergence of He-Ne Laser.

Determination of wavelength of Laser by diffraction.

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

Characteristics of a ballistic galvanometer.

Setting up and using an electroscope or electrometer.

Measurement of Low resistance by Carey-Foster bridge or otherwise.
Measurement of inductance using impedance at different frequencies.
Measurement of capacitance using, impedance at different frequencies.
Response curve for LCR circuits and response frequencies.
Sensitivity of a cathode-ray oscilloscope.

Use of a vibration magnetometer to study a field.

Study of Magnetic field due to current using Tangent Galvanometer.
Study of decay of currents in LR and RC circuits.

Study of Lissajous figures using CRO

Verification of Network theorems.
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Subject ‘Physics

Paper . First

Title of Paper : Quantum Mechanics and Spectroscopy
Unit-1: 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 ,0a rjax% izdk'k fo|gr izHkko] d™".k fi.M fofdj.k] lykad dk fofdj.k fu;e]
LVhQu cksYVtesu dk fu;e] ohu dk foLFkkiu fu;e] jsys&thal dk fu;e] dkEiVu
izHkko] Mhé&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] IkrR; lehdj.k] izkf;drk /kkjk /kuR0] rjax Qyu ij Inekar 'krsZ rjax Qyu dk
izlkekU;hdj.kA

Unit-11: 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; vfuHkZ] JksfMtj lehdj.k& ,d&foeh; foHko dwi o izkphj] Ihekar 'krZs] c) o
vc) VOLFkk,W] vk;rkvkj izkphjA (1-D) Is ijkorZu o ikjxeu xg.kkad (a){k; dh



O;K[;K] lgjaxu dh DokaVe ?kVUkA ,d& foeh; ckDI esa eqDr d.k] eqDr d.k gsr
vkbxu Qyu ,0a vkbxu ekuA ,d foeh; ljy vkorZ nkSfy=] gjekbV vody lehdj.k Is
mlds vkbxu eku] ewy voLFkk dk vkbxu Qyu] xksyh; lefer foHko esa d.K]
n <+ /kw.kZdA

Unit-111: 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

folgrh; o pgEcdh; {ks= esa ijek.kq & DokaVe la[;kad] cksgj ekWMy o o0j.k
YaSelection¥z ds fuje] LVuZ& xyZd iz;ksx] p@.k & ewyHkwr YilntrinsicYz
Dokave la[;kA p@.k dh fpjlEer fl)kar Is viaxfrA d{kh; dks.kh; laosx] Qkbu
LVasDpj dgy dks.kh; laosx] ikAyh dk viozZtu fla)karA ,d foeh; ckDI esa
cgqyd.k& leferh o vieferh rjax Qyu] ijek.kq dks'k ekWMyA ijek.oh; voLFkk
gsrq LisDVaeh ladsru] fLiu vkjfcV diafyx L-so J-J ;gXeu] theu izHkkoA Irr o
viHKyk{f.kd X&fdj.k LisDVakK] ekslys dk fu;eA

Unit-1V: Molecular Spectroscopy

Various types of spectra.Rotational spectra.Intensity of spectral lines and determination of bond distance
of diatomic molecules.lsotope 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.

bdkbzZ&4 vk.kfod LisDVaksLdksih

fofHkUu izdkj ds LisDV@k %0.kZ@eY2 /[kw.khZ LisDVaKk] 0.kZ@e js[kkvksa dh
rhozrk o f}&ijek.kfod v.kq dh c) nwjh] leLFkkfud izHkko@f}&ijek.kfod v.kq dh
dEiu mtkZ] 'kwU; fcUng mtkZ] vugkekZsfulhVh Yavuko fr2A ekslZ foHko]
jeu izHkkoA LVksd o izfr LVksd js[kka,W o budh rhozrk bysDV&kWfud
0.kZ@eA ckuzZ vkWiugk;ej IfUudVrk] Qsad dkMzZu fl)kar ,dy o f=d
vOLFKkk,W] izfrnhflr o LQqjnflrA

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 ,0a ewy d.k

ukfHkd ds ewyHkwr xq.k% U;qVakWu rFkk vkosf'kr d.kksa dh nzO; ds IFk
vuqfd;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 ,0a ca/ku AtkZ vYQk&d.k dk osx ,0a
Atkz xkbxj&usVy fu;e] chVk&fdj.k o0.kz@e dh izdfr] U;wVahuksa ,0a mldh
HkkSfrdh] mtkZ Lrj ,0a {k; Dfr iksthvV@ku mRItZu ,0a bysDV&kWu izxzg.k p;u
Y40j.k¥2 fu;e] chVk vo'kkks"k.k ,0 achVk d.k dk ijkl] D;wjh vkjs[k] ukfHkdh;
ViIHKfG;k,W ;gXe mRiknu Q&eku ,o0a UkkfHkdh; vfHkf@;k dh nsgyh]
ukfHkdh; viHkfd;k dk vuqizLFk dkV] fofHkUu izdkj dh vfHkfd;kvksa ds
mnkgj.k ,0a viHkyk{kf.kd] ;kSfxd ukfHkd] ;kSfxd ukfHkdh; vfHkfd;k dh cksgj
vfHkdYiuk] v/ikZewykugikrh lw=] nzo cawn ekWMy dks'k ekWMy ukfHkdh;
folkaMu ,0a lay;uA
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Subject ‘Physics

Paper : Second

Title of Paper : Solid State Physics & Electronic Devices
Unit-1: 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.lonic, covalent, metallic, van der Waals
and hydrogen bonding.Band theory of solids.Periodic potential and Bloch theorem.Kronig-Penny model
(Qualitative).

bdkbzZ&1 Bksl voLFkk HkkSfrdh&1

fALVyh;] lajpuk ,0a vkca/ku% fALVy; o vidLVyh; Bksl] LFkkuakrj.k lefefr]
tkyd o vk/kkj] bdkbZ Isy] O;qR@e tkyd] tkydksa ds ekSfyd izdkj Yaczsokbl
ysfVIv2 feyj lwpdkad] tkyd ryA ljy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr%
dsfUnzr ?kukdkj ysfVIslA ykWos o czsx dk lehdj.k] X&fdj.kks Is f@LVy dh
lajpuk  Kkr djuk] Xx&fdj.k LisDVaeikehA vk;fud] Ig&la;kstd] /kkfRod
okW.dMoky ,0a gkbMakstu ca/kuA Bksl inkFkkZs ds fy, cS.M fl)kar] vkorhz
foHko ,0a CykWp izes;A Bksfuax&iSu ekWMy Yaxq.kkRked foospuy2

Unit-LI: Solid state Physics-2

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific heats ofsolids.
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] vkbUIVhu o fMckbZ fl)kar] izR;kLFk ,oa
jjekf.od cy fu;rkadA ,d ijekf.od o flijekf.od dM+h YiChain¥z dk xfrd lehd).k]
izdk'kh; o /ofudh fo/kk,W] fo|grh; izfrjks/kdrk] bysDVakWu dh fof'’k"V m"ek]
okbMesu&Ysat fu;eA gkWy izHkko] pgEcdh; {ks= esa inkFkksa dh
vuqfd;KkA izfr] vug ,0a ykSg pgEcdh; inkFkZA izfr ,0a vuq pgEcdh; MksesUI
dk fpjlEer fl)kara D;wjh dk fu;e] yksSg pgEcdRo ,0a ykSg pqEcdh; MksesUI
ds fy, weissdk fl)kar A B-H'kSTfFKkY;rk dh foospukA

Unit-111: 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% vikZpkyd ;qfDr;ka&1

AtkZ cS.Mksa dk cuuk] Atkz Lrj dk Mk;xzke] vikZpkyd ds izdkj ¥ap 0 n¥%s
pkydrk vkSj xfr'khyrk] laf/k dk cuuk] p-nlaf/k] Mk;ksM esa jksf/kdk foHko dk
cuuk] vxz o i'p viHkufr Mk;ksM esa /kkjk izokg %iqu% la;kstu¥z vugxeu osx
o vugxeu osx dh lar’lrrk] jksf/kdk foHko ds xf.krh; lehdj.k dh O;qirfRr]
jksflkdk pkSMkbZ] ,dy p-nlaf/kA Mk;ksM ¥2HkkSfrdh; foospukz] /kkjk&foHko
VviHKyk{kf.kd ¥4,d&nks vuqiz;ksx¥2] f}&VehZuy ;qfDr] fn"Vdj.K] tsuj Mk;ksM]
QksVks Mk;ksM] izdk'k mRItZu Mk;ksM] lksyj Isy] f=&VehzZuy ;qfDr] laf/k
{ks= izHkko Va@kaftLV] YuFETY2] fl&laf/k ;qfDr;kW] p-n-po n-p-nVakaftLVj]
/kkjk&izokg dh HkkSfrdh; izf@;k] VakaftLVj ds viHkyk{kf.kd o@A

Unit-1V: 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 Yaf}&/kgzo laf/k VekaftLVj¥2 CB,CE o0 CC fo/kk] ,dy LVst ¥pj.k%2 CE
izoZ/kd YaviHkuu o LFkk;hdj.k ifjiFk%2] Q fcUnq lerqY; ifjiFk] fuos'kh o fuxZr
izfrck/kk] foHko ,0a /kkjk ykHKA oxZ AB,C izo/kZd YaifiHKkk"kk¥2] RC ;qfXer
izo/kzd Yavko'fRr vugf@k od% oxZ&B iq'k&iqy izozZ/kd] iquzZfuos'ku
izo/kzd] foHko ,0a /kkjk] iquZfuos'ku] fuos'k izfrck/kk ij _.kkRed foHKkko]
Js.kh QhMcsd] fuxZeu izfrck/kk ,0a 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 ,0a dyk ekMqys'ku ,0a 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 fuHkZ]
xg.kA 3D] 2D] 1D] OD uSuks lajapuk iznkFkZ ,0a mudh volLFkkvksa dk
?kuRo] Irg ,0a varjkQyd izHkko] DokaVe vkdkj izHkko dk izfr.i.k] uSuks
d.kksa dk la'ys"k.k&uhps Is Aij YackWVe viva vkSj Aij Is uhps Y4VKWi
MkmuYz fof/k;kW] osV jlk;fud fof/k] uSuks fyFkksxzkQh YauSuks eqnz.k%%]
/kkrg ,0a v}Z pkydksa ds uSuks inkFkZ ¥xq.kkRed fooj.k%2 foLr'r (Bulk)vkSj
uSuks inkFkkZs dh lajpuk ,0a xg.kksa esa vUrj ¥xq.kkRed fooj.k%%] izkd frd
‘i esa ik;s tkus okys uSuks fALVYA uSuks inkFkkZs ds vugiz;ksxA
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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. Todraw 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 Title of Paper Marks | Total Marks
Paper/Practical
I Paper | Mathematical Physics 100
Paper Il Classical Mechanics 100
Paper IlI Quantum Mechanics-1 | 100
Paper IV Electronic Devices 100 600
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
] Paper | Quantum Mechanics-11 | 100
Paper II Statistical Mechanics 100
Paper 111 Electrodynamics & 100
Plasma Physics
Paper IV Atomic and Molecular | 100 600
Physics
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B(General) 100
i Paper | Condensed matter 100
Physics-I
Paper Il Nuclear and Particle 100
Physics
Paper 111 Digital Electronics 100 600
Paper IV Atomic and Molecular | 100
Physics
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
v Paper | Condensed Matte 100
Physics-I1
Paper II LASER Physics 100
Paper 111 Computer 100 600
Programming and
Informatics
Paper IV Digital Electronics 100
PRACTICAL-I Lab-A (Electronics) 100
PRACTICAL-Il | Lab-B (General) 100
Grand Total 2400
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Theory

As Recommended by the Board of Studies

Class M.Sc. Semester: |

Subject Physics Paper No: |

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.

Unit - Il (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.

L.A. Pipes Mathematics of
Engineers and Physicists.

Arfken Mathematical
Methods for Physicists.

P.K. Chattopadhyay
Machematical Physics.

H.K.Dass Mathematical
Physics




Unit - lll (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.

Ghatak, Goyal & Guha
Mathematical Physics

M.R. Spiegal (Schaum
Series ) Complex variable
& Laplace Transform.
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As Recommended by the Board of Studies

Session 2020-21

Theory

Class M.Sc. Semester: |

Subject Physics Paper No: Il

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

Unit - Il (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.

3. Llandu & Lifshitz
(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)




Unit - lll (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.

R.G. Takwale & P.s.
Puranik Introduction to
Classical Mechanics.
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Theory

As Recommended by the Board of Studies

Class

M.Sc.

Semester: |

Subject

Physics

Paper No : Il

Title of the Paper

QUANTIUM MECAHNICS -1

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.

Unit - Il (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).

. L1 Schiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics




Unit - lll (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 L. and L; 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.

5. J.J. Sakurai Modern
Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.




Paper IV
(Electronic
device)
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As Recommended by the Board of Studies

Session 2020-21

Theory

Class

M.Sc.

Semester: |

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 |-V characteristics under different conditions,
microwave devices, tunnel diode, transfer electron devices (Gunn
diode) avalanche transits time devices, Impatt diodes and

parametric devices.

Unit - Il (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.

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 - IIl (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.

Ajoy Ghatak and
Thyagrajam Optical
Electrics.




As Recommended by the Board of Studies
Session — 2020-21

Practical
Class M. Sc | Semester - |
Subject Physics
Title of Practical LAB — A (Electronics)
Medium of Instruction/Teaching | English
Maximum Marks 100

List of Experiments

To study characteristics of Zener Diode.

To study characteristics of Silicon Controlled Rectifier (SCR).
To study characteristics of Light Emitting Diode (LED).

To study characteristics of Tunnel Diode.

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

© 0 k~ w Dd

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 - |
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction/Teaching | English
Maximum Marks 100

List of Experiments

To find Characteristics of Photo cell.

To find energy band gap of semiconductor.
To find electronic charge by rectifier.

To study characteristics of solar cell.

To find e/m by Thomson method.

To find resolving power of grating.

To verify Cauchy’s formula.

To study hysteresis loss of transformer using CRO.

© ©o N o g &~ w b E

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: Il

Subject Physics Paper No: |

Title of the Paper QUANTUM MECHANICS -1l

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)

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.

Unit - Il (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.

1. LI Schiff Quantum
Mechanics

2. S Gasirowicaz Quantum
Physics

3. B.Crasemanand))
Powell Quantum
Mechanics (Addison
Wessley)

4. A. Messiah Quantum




Unit - lll (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.

5.

6.

Mechanics

J.J. Sakurai Modern
Quantum Mechanics

Mathews and
Venkatessan
Quantum Mechanics

A.K.Ghatak and

Loknathan Quantum
Mechanics.
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Theory

Class M.Sc. Semester: I
Subject Physics Paper No: Il
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.

Unit - Il (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 - lll (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.

F Reif Statistical and
thermal Physics

K Huang Statistical
Mechanics

R K Pathria Statistical
Mechanics

R Kubo Statistical
Mechanics

Tandan Statistical
Physics.
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Theory

Class M.Sc. Semester: |l
Subject Physics Paper No : Il

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 - | (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.

Unit - Il (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,

1. Bitteneerort Plasma
Physics

2. Chen Plasma
Physics

3. Gupta, Kumar,
Singh Electro
dynamics




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 - lll (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.

Sen Plasma state
and matter

Jackson Classical
electrodynamics

Pamolsky & Philips
Classical electricity
and Magnetism.
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Class

M.Sc.

Semester: Il

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).

Unit - Il (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

H.E. White Introduction
to atomic spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. I, 1l
and Il

G.N. Barrow
Introduction of




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

Unit - lll (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.

molecular spectroscopy

Herzberg Spectra of
diatomic molecules

Jeanne L and McHale
Molecular
spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra
of atoms and
molecules

J.M. Halian Modern

Spectroscopy




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

To Study frequency response of RC Coupled Amplifier.
To study Characteristics of Photo Transistor

To find ‘h’ Parameters of Transistor.

To compare Characteristics of Ge and Si Transistor.

To study Transistor as a switch.

To Study regulated and unregulated power supply.

To verify De morgan’s law.

To study Basic logic Gates

To sutudy ‘NAND’ Gate.

10.To study Passive Filters.

© ©o N o g~ w DN

® 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

To study ‘Hall Effect’

To determine resistivity of given material by ‘Four Probe Method’.
To determine band gap in semiconductor by ‘Four Probe Method’.
To find Stefan’s Constant.

To find thickness of mica sheet by biprism.

To find capacitance by ‘Shearing Bridge’

To study Lissanjou’s figure.

To study ‘Push Pull Amplifier’

To study ‘Wein Bridge Oscillator’
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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.







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

Shivaji Nagar, Bhopal

As Recommended by the Board of Studies

Session -2020-21

Theory

Class M.Sc. Semester: I

Subject Physics Paper No: |

Title of paper Condensed Matter Physics-I

Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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.

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

. Verma and Srivastava:

Crystallography for solid
State physics.

. Azaroff: Elementary to

Solids.

. Omar: Introduction

Solids State Physics.

. Kittle: Solids State

Physics




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.

. Huong: Theoretical solids

state physics

. Weertman and

Weertman: Elementary
dislocation theory

. Buerger: Crystal

structure physics.

. Made Lung: Introduction

to solids state physics.

Shivaji Nagar, Bhopal

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

As Recommended by the Board of Studies

Session -2020-21

Theory

Class M.Sc. Semester: Il
Subject (English) Physics Paper No: Il
Title of Paper Nuclear and Particle Physics

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




Compulsory / Optional %0 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 1. Int.roduct|on of Nuclear
mechanism, reciprocity theorem. physics : H.A. Enge
Unit-2 Acclerators of charged particles:
Study of cyclotron, phase stability, frequency modulated 2. Nuclear radiation
. . detectors :S.S. Kapoor and
cyclotron (synchorocyclotron) magnetic induction accelerator
(Betatron) Electron synchrotron and linear accelerator (Linac) V.S. Ramamurthy
Unit-3 Nuclear models: 3. Atf)m|c and Nuclear
physic : S.N. Ghoshal
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 | 4 Nuclear and Particle
moment. physics : D.C. Tayal
Unit-4 Nuclear decay and elementary particles:
B Decay, general features of B ray spectrum, Fermi theory of B | 5 Nyclear physics :
decay, selection rules, parity in B decay, multipole radiation,
internal conversion, nuclear isomerism. R.C. Sharma
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).

6. Introduction of Nuclear
physics: KRANE

7. Nuclear physics Principles
& Application




: Lilley
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As Recommended by the Board of Studies

Session -2020-21

Theory

Class M.Sc. Semester: Il
Subject Physics Paper No : llI
Title of Paper Digital Electronics
Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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, sighed and

. . , , 1. "Digital principles and

unsigned binary numbers, I's complement, 2's complement. applications" by A.P.
Malvino and Donald P.
Leach, Tata Megraw-Hill
Company, New Delhi, 1993.

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. - "Microprocessor
Architecture, Programming
and Applications with

Unit-3 | Multiplexer, demultiplexer, encoder, decoder, parity checker and 8085/8086 by' Rames
generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race S.Gaonkar, Wiley-eastern
.. . . . . . Ltd., 1987 (for unit V)"
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)

3. Digital electronics : S.N. Ali

4. Digital electronics: Morries

Mano

5. Microprocessor and
Microcomputers : B. Ram-
Dhanpat Rai publications V
edition.
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Sarojini Naidu Govt. Girls' P.G. (Autonomous) College,

As Recommended by the Board of Studies

Session -2020-21

Theory

Class M.Sc. Semester: I

Subject Physics Paper No: IV

Title of Paper Atomic and Molecular Physics

Medium of instructions (Teaching) English Question Paper Language: English
Compulsory / Optional %0 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)

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

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-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.

J.W. Akitt

5. Modern Spectroscopy :
J.M. Hollons

As Recommended by the Board of Studies
Session — 2020-21
Practical

Class

M. Sc | Semester - 111

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.




RS,JK,T,D, flip flop

Master Slave fillip flop.
Hexadecimal to binary encoder.
Encoder Decoder(decimal to binary)
Half adder and full adder (1C7483)
A to D converter.

© © N o 0 &

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 - 111
Subject Physics
Title of Practical LAB — B (General)
Medium of Instruction /Teaching English
Maximum Marks 100

List of Experiments




To study divergence of LASER beam.

To find refractive index of a liquid using LASER source.

To find wavelength of LASER.

To study frequency response of negative feedback amplifier.

To study effect of feedback network on gain of feedback amplifier.
To find Rydberg Constant by Hydrogen Discharge Tube.

To Study differential comparator.

To study ‘Push Pull Amplifier’.

© © N o g bk~ 0w D PE

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.




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

Bhopal
Session -2020-21

Class / d{kk % M.Sc.

Semester / [SESLVj % IV

Subject / fO"K; % Physics

Title of Subject Group % Condensed Matter Physics-II
fo"k; lewg dk 'kh"kzd %

Paper No./1Z'Ui= dzekad % 1

Compulsory / VfUOK;Z ;K optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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 | and Type Il 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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Bhopal

Session -2020-21

Class / d{kk % M.Sc.
Semester / [SeSLV] % IV

Subject / fO"K; % Physics

Title of Subject Group % Laser Physics
fo"k; lewg dk 'kh"kzd %

Paper No./iZ'ui= dzekad % Il

compulsory / Vfuok;Z :k optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00].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 HCl 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
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Class / d{kk % M.Sc.

Semester / |S€SLV] % IV

Subject / fO"K; % Physics

Title of Subject Group % Computer Programming and Informatics
fo"k; lewg dk 'kh"kzd %

Paper No./1Z'Ui= dzekad % Il

Compulsory / VfUOK;Z ;K optional / 0SdfYid vfuok;Z % Compulsory

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

Particulars / f00j.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:

e According to range: LAN,MAN,WAN, Client server




e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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:

LetusC

Programming with C

Internet and Web Page

'O’ level module M1.2
Internet and Web Page design
'0' level module M1.2
Internet and web page design
'0' level module M1.2

C# 2008 in simple step

Dreamtech press

: Yashwat Kanetkar

: Balaguruswami

:V. KlJain

: Dr. P.D Murarka

: Pearl Software

C# 2008 programming block book

Dreamtech press




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

Session -2020-21

Class / d{kk % M.Sc.

Semester / [SeSLV] % IV

Subject / fO"K; % Physics

Title of Subject Group % Digital Electronics
fo"k; lewg dk 'kh"kzd %

Paper No./i1Z'ui= dzekad % IV-E

compulsory / VfUOK:Z :k optional / 0SdfYid vfuok;Z % Optional

Max. Marks Vf/kdre vad 100 0% CCE : 30, Main Exam : 70 Total - 100

Particulars / f00j.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.




Suggest

ed 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




RBRo0oo~NoOhwDE

0.
1.

12.
13.
14.
15.

C Programme for simple arithemetic operation.

C programme for calculation

C programme for finding factorial of a given number using a using defind function.

C programme for addition of 2 or 3 matrices.

C programme for selecting a prime number from 1 to 100.

Least square fitting.

To find the root of a quadratic equation.

To find product of two matrices.

To evaluate sum of finite series and the area under a curve.

To print all natural even/odd numbers between given limits.

HTML programme for making a web page using various headers and <B>, <T> and <U>
tag.

HTML programme using ordered and un ordered list.

HTML programme for inserting image and table.

HTML Programme for preparing 3 linked web pages.

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
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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.

To study QP.
To studyQP. Amp. as inverting and non-inverting amplifier.
To study QP.
To study QP.
To study QP.
To study QP.
To study QP.
To study QP.
To study QP.
. To study QP.
. To study IC-555 as table multivibrator.

Amp. as and adder and sub tractor.

Amp. as differentiator.

Amp. as integrator.

Amp.as Schmith Trigger.
Amp. as squire wave generator.
Amp.as low pass filter.

Amp. as high pass filter.

Amp. as band pass filter.

Amp.as voltage follower

. To studyIC-555 as bisable multivibrator.

. To studyIC-555 as monostable multivibrator.

. To studylC-555timer as frequency divider.

. To studyIC-555 as Schmitt Trigger.

. To write programme to find the largest number.
. To arrange numbers in ascending and descending order using 8086 microprocessor.

. To write a programme in assembly language of INTEL 8086 processor for simple arithmetic




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

As Recommended by the Board of Studies

Theory
Session 2019-20
Class Bsc. | Year Paper |
Subject (English) Physics
fe=i Hif®d IA
Title of the (English) Math Physics, Mechanics and Properties of Matter
Paper (f&=h) TR wifde Fife) dor =1 @ O
Medium of instruction Both (319) Question Paper
(Teaching) Language - Both
Max. Marks (Theory) 40 + (CCE) 10 =50
Subject : Physics
Paper : |
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.

ShIs—1: TR Hifaad! [15 Lectures]

&1 GiQ9l BT AT SR 9 [UHG, A Ud el Aieer gd I 4lfda! IaTexol
A9 g TR Afeen &1 oA (SIS suaT @ o), sffewr 9 Afdw & Afew
BT JThHAT Th I AH TRI & Bold &I qVER AU, $hls W9 AR, g
ghls Mo Afee, Ifee &1 UfST<, Saud UG dol, AT MURE, N,
U1, SRIA FHIdhAT I, Wi 9 Y T |

Unit-ll 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.

s‘cm‘—zz BIEEI [15 Lectures]

Rerfar, a7 va @Ry dfew, 1fd 9 @R & v e ggfol # aed | e
& T & M 9 SHG AR, UG H A= 997 9 Irar ©eH 9o (STER,
ANAB=IT d1) DIRAMTT o1  TAD IQERV, Hald gl & = T PR D
Rl o W, TRy & FE g &89, MaaR fUve & Judld 394, T
T YR B el W SGl dbl FHIBRYT BT Bl BRI G IHT des 9 A
SR, YRR T YR TP |

Unit-lll 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.

SHIS—3: G &AM T [15 Lectures]

IR 0N Ud I Fael, Heg H HIRAUTA FATBR B (belallar) & v
&1 ke, Ve, qrem, fodll IR &1 Usd gedl 9 s9&T UYod <o fafy 9
R | g0 @, el ®Ivn, SRE, = (Y, SRe § 59 9gq 9 raws
IS, Y3, TG DI YHTIAT R dlel BReb oFR, B A & g5 dqra &1 iR,
U TG B AJYAN | T Dl HAbodl g AT YoITh, TRINEY 9 fdefer
gTdqE, NHlcs HXT, AIaed AHIDRUT axHlell BT Rigid axAfell U9 & U : 1
QIR DI aTel 2. I=gHIeR 3. YRUNSR U™ 4. RO dfd & Tt &1 uRac |

Unit-1V 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.

E_Cb—l—s;—4 : Tt [15 Lectures]

IR, 3Tl g BMEIAD TG B AT Fhoudr, Mddl qlfolsl bl THIBNOT, 3MTddl,
qiferd @1 I 7 Refas Ioff, REGT 9 S 3T fUST &1 ared, QIR g




U T, STecd ATl d IFH! UM, I 30l Ud 31e, & fUve &l T, Jek
FHIRRT |

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.

E_CFIE(—S : [15 Lectures]

JIUeTHIT i Aghedd d AR BT YN Ud 30d fAshy, fafdre afdiedr &
RIgid &1 IIAURUMY, GRS, ®UIARUT THGIIh TeAl Ud HeAaRil & HY, N
HA@ae F9g IR o7, Jrglicd dm 99 FR=R BT AUETHR [ATRE, I 6
AUETHII NI, I & A SgAN URAG | SoeR 99, aR 3R §@der |ieer
P gHieol F1 @ Fedee Hifdel & URME e 1841 |9l do: mivce,
AMbAfes Mdierd BIuRea, Aferetial dferell, R, Jacgd, SR, dlFiK,
URhel, DR, T, el AT, AT, G, TR, 1149, d—Jdae, darse,
TSaTN, Bhald AR AT |

Reference Books:

1. University Physics Sears and Zeeman sky. XlIth 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. | Year Paper 2
Subject (English) Physics
fe=i Hif®d IA
Title of the (English) Thermodynamics and Statistical Physics
Paper (R=A) IHRTIAST ToI |ikera! Hifaa!
Medium of instruction Both (319) Question Paper
(Teaching) Language — Both
Max. Marks (Theory) 40 + (CCE) 10 =50
Subject : Physics
Paper : |
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.

?Q_Cﬁlg_1 L SHNTfIHI—| [15 Lectures]

IEHAUT Ud AT UshH, BIMI BT Qe dh, FADI Qe dei & Yl
T Bl BT IHY 3ol g Yidd, K& oM, IWED! & fgda a9
s A= BH, Bl DI UHT, FAURAT B [& SHT FHIBROT DA€ g

D JIYANT | I 5, sifel i, Ugiel g, Siofel $ior |

Unit-ll 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

s‘cm‘—zz SHATfTHI—I| [15 Lectures]

Tl & Ahoudl, ®gi™ UhH H TUl & URadd ahd Uhd H Tl &l
gRacH, Tl & gig & Rgid, S g STk UhH H TRIUl &l
IRITI—T-S MNW, Tl &1 Hifde #8@, ey I & Tl dfedad &f
SHNAS T9 YAFT, WA U9 &1 I O, &Y I 9 WRH dF UAE A
AT | SIS &1 Jd B9, 3 9w Soll, RomcAd arushA (G 80)

STEHIUS B IH TN | SHING! TR H Fdg (HRIIA & FAIBIN),  Teeiers

o

faejeehet, ST hicdsl FeITd T 6T @ gidenor

Unit-lll 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.

ShHI5—3: iR DHTT Hifd—1 [15 Lectures]

feTa &1 quiF: FiRIH STaIRYT & A, $HUT Ud FHTT @ ravery, e o
e TG W ATy R JaRATY e, RRE™a 9 HiRegdl yifiehar, gd
SATRTEN, HISShI DB (A, DAMIbe Tadd, sevlecsl Jad Soll, Yreferdl,
SHNTfdH! BT o 1w, [fed, gad Sol, T€ DAride Tawa.

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.

SHs—4:  AIRGDHI Hifadi—Il [15 Lectures]

TiRTSI FifA: Poll 3Mhrer, Ao & UlRipar, sifdfedy, g9t faavor g
SABT DU D TN 9+ TR A, Haadd, diecoHd HIRD!, 3MIfdd arel o




faaRoT, Sfa oTe, d—HeI—Hd ardl 3R SfAhad Ja™d 9F, Ufaee AT,
Ud AT raRerell & Ufade | daicH AiRd!: greie %o+, Tl g ureie
Hold H He", 99 AgECH AiRGDI, T fvs fafdror, Yo S 93, «id
faferor =, BHI—TSRTe |iRera! IRUHET BT Tl BH FhHT B Feu T |

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.

ghls—5.  dIfdsfdgl &1 I [15 Lectures]

THUA. 919, THUA. 18], Haadd, FeRasd, diecH, S[d, 4, SMg—AclH, w©lidh
918, BTool-ad HH], fSxTh, ATha arsid |

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.

10.

11.

12.

13.

14.

15.

To verify laws of parallel and perpendicular axes for moment of inertia.
To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young's Modulus by bending of beam Method.

To determine Young's Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine Coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar's method.

To determine Surface Tension of a liquid by capillary rise method.

To determine Viscosity of fluid using Poisellie's methods.

To study conversion of mechanical energy into heat using Calender & Barne's Method.
To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coefficient of resistance using platinum resistance
thermometer.

To determine thermo electromotive force by a thermocouple method.

To determine heat conductivity of bad conductors of different geometry by Lee's
method.



16.

17.

18.

19.

20.

To verify Newton's Laws of cooling.
To determine specific heat of Coefficient of thermal conductivity by Searl's Method.
To determine Specific heat of a liquid.

To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs
temperature using M.S. Excel/C++

To plot equation of state and Vander-Wall equation with temperature using M.S.
Excel/C++



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College
Shivaji Nagar Bhopal
As Recommended by the Board of Studies
Session 2019-20

Theory
Class B.Sc. Semester Il1
Subject Physics
Title of Paper Optics
Medium of Teaching English/Hindi
Compulsory/Optional Compulsory
Maximum Marks :100 70+ (C.C.E.) 30 =100

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-11 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-111 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.



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-1V 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-1 to Unit-1V):

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 16t reprint Chapter-1.



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College
Shivaji Nagar Bhopal
As Recommended by the Board of Studies
Session 2019-20

Theory
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

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 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, VXB = poJ, 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 VxM = 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



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 A
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, 4 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

i (English) | Physics i
Subject ) " Paper No.: |
Title of (English) Quantum Mechanics and Spectroscopy
the paper | =) FalcH M Td Wag R
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 Main Exam: C.CE.:

Theory
Unit | Syllabus Recommen
ded Books

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.
Unit | Probability current density. Boundary conditions on the
wave function. Normalization of wave function.

FaicH TifFa— 1

(English)

B Ud R — UYbry fdggd uywrE, o fuve fafdror, wrued
YT | SI—SRTell URGSTHT, T — U7 gadl, S STER YT,
AT Ydhe, ORI Ud W I @I JAAURVN, Soldei & fg — Rele
(=) TN, UTRIGAT, =T MATH 9 AN Hold, glgoi-ad] ol if=fderadr
BT g T IR0, SNSTR FHIBRUT § IHD! Hel¥d STaeRI |
AT AM, TRIT Haad I UIR—IGAT JERT ARl AT
THIHROT, YTRIBAT &RT &, TN hold R HHid ot | TR Had
BT TEAHITDHRT |

Signature of Member of B.O.S. .cccciiiiis it e e v
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Unit 11

(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.

@icH JifFdi— 2

Y AR SIRSR §Hiaxo: U faig g ou g
UTER, AHid O, € 9 3fdg fARAN, JAMATAIGR IR
(1-D) ¥ R g YR UM | @ & B AR, G
& FAICH " | Yh—TaHg 9rad H qaxd HUT T IS
Bl UG 3MSTH A Up Oy WRo Mad  gifer,

EATSC Jadhel AHIGRUT o SHG AMITH A, ol 3faxeT
BT A Hold, el A fava 7 w1, §g 9ol |

Unit 111

(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.

Signature of Member of B.O.S. .ccccciiiis it e e v

Page No. :4
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TRHTY] WIEIRDIAT

fagria o gea a3 d =AY — Jaicd Aidh, diek died

ROT & 199, FTA—Teld YA, Fhv— Hod daicH AT | Fehv]

T 9 |

P Ferama Rigia & IR | defim diofig |awr, Brse IWdRR
(=) B DI G, UdHell B 3fudoid Rigid | U i o 4
IEADY FAMC T FHAMAAT TR Bold, URHY DI HiSd |
URATITEY 3faReAT B WaeH! Ahdd, R IR dufelr, Lsd
) TR, SIEE U¥TE | Ead 9 STAeerfores x—fdbRor goisd, ARt

Unit IV

Molecular Spectroscopy

molecules. Isotope effect. Vibrational energies of

potential. Raman effect, Stokes and anti-Stokes lines

states. Fluorescence and phosphorescence.

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

(English) | molecules. Zero point energy. Anharmonicity.

intensity difference. Electronic spectra. Born-Oppenheimer
approximation Frank-Condon principle. Singlet and triplet

diatomic
Morse
and their

3TOTAP TP

MMM (3Mgfcd) | AN fawa, <H9 UwTd |

faf=1 R & Wagr (@uihH), goil Wagl, quicd IRl
@I digar g fG—wRAmAe Y] B dg g, FHRAD
g4, fg—URATIA® o0 @ HRA Sofl, I A S,

EIh g

gfd eId YEI8 9 §9BT igdl 3R, Soldeifdd duishH |

3y, Uil vd pRai |

99 ISR Af~Tdhedl, b dled Rigid, Uhd T b

Signature of Member of B.O.S. .ccccciieis eeervis e e

Page No. :5
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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. lonisation 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
(English) | 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

T WD)

AAF f HFfa FEdl HQAY  TIH WER T AHF F EURIE
qMYE & e IO FgiA TAT AR BN B T D AT
IAMhAT,  ATNDE  FGAH—INIAT  PIQ, MR HolR 07,
JUICIh TTh, YTEHROT IU[h, JHDISS, G Holl , JH—hUT B
I U FHoll, MeR—cd g4, dier—faxor auisa &1 gafa,
=) | ol wR U e ugfd, OnfigE Saeie U9 geldgid
TUEUT, I (aRo1) ¥, dIeT raeiyer ud el Ul Bl URIN, RN
I, WD AN, g Swred, Q— AM T AIaN™
AMRBAT B qEell (elles), AWDT AMGBAT BT JURT BIT,
=1 R @1 Affhaei & SeRer Ud fWeeEon, e
1, ARTe @R sIWfhar & drey sfWdheul, e
A, %d g Aisd, B dfsd, MDY f[d@sT vd Hera |

Unit v

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

) N Paper No.: 11

Title

the paper

of | (English) | Solid State Physics and Devices

(2 S e MR OF gr

Compulsory Paper Medium of Teaching : Hindi, English

Maximum Marks Total :50 Main Exam: C.CE.:

Theory

Unit

Syllabus

Recommen
ded Books

Unit |

(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).

3 ITaRIT WfDHI—1

fhecelld, WXa-T U4 3negd: fhveceii Ud  offdeci 3N,
WIFIORY FAMM, S 9 IMER §dhls Ael, Johd S,
STetd] @ Hifeld UBR (sSarsd offcd), ek aadis, Sdd ad |
AR TR, Badd diad OAPR, I diad G9HR dlcHd |
AT T 9T BT FHIHIO, X fHoi | fhved & WRaT S &R,
X fhRor WagHAdT | IMa®, Ae—|aoid, difcad, divsiard Ud
BRSO §¢9 | 39 Uil @ Py §vs RIgid, omddr fawa ud
A W | pIRT—U-T Afsel (T[oretas fader)
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Unit 11

(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.

39 IRl Hiforai—2

Wdd WYEET Ud O fARrte Iwm @1 syenT-uiee,
ars=acH  fearE g, TRl U9 WRAMad 9
Fradie | U uwRHIge 9 fgRHlad el &I I,
UHTDHI d edi-al ey, faeria ufcRiedwar, seiagia @l
faRre ST, argsH—thol W | Bfc uWTE, gy &y |
uarell @1 argfshar| ufd, 319, Ud s g uaref | ufd
Td ] gROI SN BT olTiad & Re=d g |
R BT 7MW, Al gHadH@ Ud dlg g S & fofg
I (Weiss) ®T RIGT | B-H 3fredar @I fadar |

Unit 111

(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.

Signature of Member of B.O.S. .ccccciiiis it e e v
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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.

et AT gl — 1

Solael~e A sreferdd & UHR (P d N)SHoll dI &1 g1,
FAT TR B SR, dATddbdl MR ferefierar, | &1 g9+,
p-n I SRATS # BT favg &1 99471, 3T T yvd AT
SIre H gRT Yarg (I FAWSTH), SITHA 9T F JITHATIT
AfTHET ASE, Tha p-n AT sz @Hifdor ),
IRI-fq9d  JIWEfOis (Th—al Jguan), fg — cHiba
g, e, SR SATS, Biel SHTS, UHRT Icauid

ele, dlerk 9d, 3 cfiaer gfad, dfdr e g9 giforer
(EFT) fg—=ifr YRR, p-n-p @ n-p-n TR, gRI—TraTE
DI AT TfshdT, TIORER & AMATEOreh <sh |

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.

areiaTere Jfdaar — 2

yaeish (fg—ga dfd gifSex) CB, CE d cC fI=n, tad &
(@RON) CE UYdusdh @A 9 wmiieRe uRuy), Q g
FqAaged yRuYy, el g ffd ufcreren, fa9a vd &Ry o9 |
T A, B, C Yaids (W), RC IFAd gaeis  (smafe

3T d%h), a— B YI— Yol Ua€d, YA UdEd,
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fawg wd gry, gifEeE, el ufdemer ) sgores 99,
SO ®rsdd P y9d, FHT gfoarer vd o | e,
fIpd g @R, QIferd &1 g dor 9 — B89 &l
gfcreeel, ®icific el RC Pefl favemdqy <ifers, 3mam,
T Ud ol AT Ud WD Bl Hol IfaeROT |

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
(English) | 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
Unit V/ Crystals. Applications of nanomaterials.

LRI

T AREEG: Al CaRrerSll B YR, Gl SMHR
™R T[or| 3D, 2D, 1D, 0D <41 WR=A1 uaref ud Sl
AR BT Icd, Adg Ud IfaRIHeid AT, FaicH MHR
AT BT Ufaeuvl, A1 SN BT AZATo—Ad A HuR(deH
M) R SR ¥ ™ (GfU s=A) faftndl, 9 s
fafey, =41 formmT (A9 9gvn), o1q Ud ofg Tl & Al
uaref (qurcHs fdeRvr), fORgd (Bulk) iR AT URTRIl @l
AT Ud IO H IR (YOIHAS [daRvN), Urpidd wU H
U S dTel H4T e | A9 ueTell & STy |
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Class: B. Sc. 1l 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

Specific resistance and energy gap of a semiconductor.

Study of half wave and full wave rectification.

Characteristics of Zener diode.

Characteristics of tunnel diode.

Characteristics of JFET.

Characteristic of Transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

. 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.

©CoNokWWNE
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Theory
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Class M.Sc. Semester: |

Subject Physics Paper No: |

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.

Unit - Il (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.

L.A. Pipes Mathematics of
Engineers and Physicists.

Arfken Mathematical
Methods for Physicists.

P.K. Chattopadhyay
Machematical Physics.

H.K.Dass Mathematical
Physics




Unit - lll (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.

Ghatak, Goyal & Guha
Mathematical Physics

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

Class M.Sc. Semester: |

Subject Physics Paper No: Il

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

Unit - Il (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.

3. Landu & Lifshitz
(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)




Unit - lll (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.

R.G. Takwale & P.s.
Puranik Introduction to
Classical Mechanics.
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Class

M.Sc.

Semester: |

Subject

Physics

Paper No : Il

Title of the Paper

QUANTIUM MECAHNICS -1

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.

Unit - Il (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).

. L ISchiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics




Unit - lll (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 L. and L. 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.

5. J.J. Sakurai Modern
Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.
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Theory

Class

M.Sc.

Semester: |

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 |-V characteristics under different conditions,
microwave devices, tunnel diode, transfer electron devices (Gunn
diode) avalanche transits time devices, Impatt diodes and
parametric devices.

Unit - Il (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.

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 - lll (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.

Ajoy Ghatak and
Thyagrajam Optical
Electrics.




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 : |
Subject Physics
Title of Practical Electronics (Lab-A)
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100
Syllabus Recommended Books

1. To study Characteristics of "Tunnel Diode".

10.

To study Characteristics of "Field Effect Transistor".
To study Characteristics of "Unijunction Transistor".
To study Characteristics of "MOSFET"

To study Characteristics of "Thermister"

To study Characteristics of "Triac"

To study Characteristics of "Zender Diode".

To study Characteristics of :V R Tube"

To study Characteristics of "LED & Photo Transistor"

To determine hybrid parameters of a transistor




11. To verify Richardson’s Equation.

Signature of Member of B.0.S. -------------
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Practial

Class

M.Sc. Semester : |

Subject

Physics

Title of Practical

General (Lab-B)

Medium of instructions %Teaching)

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.
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Theory

Class

M.Sc.

Semester: Il

Subject

Physics

Paper No: |

Title of the Paper

QUANTUM MECHANICS -l

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)

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.

Unit - Il (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 - IIl (English)

Theory of Scattering, Physical concepts, scattering amplitude,
scattering cross section.

Born Approximation and partial waves, scattering by perfectly rigid

LI Schiff Quantum
Mechanics

S Gasirowicaz Quantum
Physics

B.Craseman and JJ
Powell Quantum
Mechanics (Addison
Wessley)

A. Messiah Quantum
Mechanics

J.J. Sakurai Modern




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.

6.

Quantum Mechanics

Mathews and
Venkatessan
Quantum Mechanics

A.K.Ghatak and

Loknathan Quantum
Mechanics.
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Theory

Class

M.Sc.

Semester: Il

Subject

Physics

Paper No: Il

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.

Unit - Il (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 - lll (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

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.




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: Il

Subject

Physics Paper No : lll

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 - | (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 | 1. Bitteneerort Plasma
potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, Physics

solution of Maxwell equations in conducting media radiations by

moving charges, retarded potentials, Lienard Wiechrt potentials,
2. Chen Plasma

fields of charged particles in uniform motion, fields of arbitrarily .
Physics

moving charge particle.

3. Gupta, Kumar,
Singh Electro

Unit - Il (English)

Fields of an accelerated charged particles at low velocity and high dynamics
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

4. Sen Plasma state
and matter

5. Jackson Classical

under Lortentz transformation, covariance of electro-dynamics. .
electrodynamics

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 - lll (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.

6. Pamolsky & Philips
Classical electricity
and Magnetism.
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Theory

Class

M.Sc.

Semester: Il

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).

Unit - Il (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.

H.E. White Introduction
to atomic spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. |, 1l
and Il

G.N. Barrow
Introduction of
molecular spectroscopy

Herzberg Spectra of
diatomic molecules




Unit - lll (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.

Jeanne L and McHale
Molecular
spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra
of atoms and
molecules

J.M. Halian Modern

Spectroscopy
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Shivaji Nagar, Bhopal

As Recommended by the Board of Studies

Session —2019-20

Practials
Class M.Sc. Semester : Il
Subject Physics
Title of Practical General (Lab-B)
Medium of instructions %Teaching) 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




10.

11.

12,

13.

Method'.

To determine band gap in semiconductor by 'For Probe
Method'.

To study "Hall Effect".

To find "Stefan's Constant".

To verify Cauchy's Formula

To study thermo emf of a thermo couple

To measure drift velocity in semi conductor

Signature of Member of B.0.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 : Il
Subject Physics
Title of Practical Electronics (Lab-A)
Medium of instructions %Teaching) 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.

10.

11.

To study emitter follower

To study frequency response of passive filters

To compare characteristics of Ge & Si Transistor.

Signature of Member of B.0.S. --------—----
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Theory
Class M.Sc. Semester: Il
Subject Physics Paper No: |
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, - Verma and Srlvastava:'
. . Crystallography for solid
cesium chloride structure. .
State physics.
Unit-2 Crystal diffraction by X-Ray:
. . . . . . :E
Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, ?;ﬁ;iff lementary to
Relation between crystal lattice axes and crystal reciprocal '
lattice axes. Bragg diffraction! Condition in term of reciprocal
lattice vector. Brillouin zones. . Omar: Introduction
Solids State Physics.
Unit-3 Elastic Properties of solids:

Stress and strain components, elastic compliance and stiffness
constants, elastic energy density, reduction of number of elastic

. Kittle: Solids State

Physics




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.

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.
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Theory

Class M.Sc. Semester: I
Subject (English) Physics Paper No: Il
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 1. Introduction of Nuclear

mechanism, reciprocity theorem. physics : H.A. Enge
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)

2. Nuclear radiation
detectors :S.S. Kapoor and
V.S. Ramamurthy

3. Atomic and Nuclear
physic : S.N. Ghoshal




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:
R Decay, general features of B ray spectrum, Fermi theory of R
decay, selection rules, parity in § 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).

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
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Theory

Class M.Sc. Semester: Il
Subject Physics Paper No : Il
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 o o

. . . . 1. "Digital principles and

unsigned binary numbers, I's complement, 2's complement. applications" by A.P.
Malvino and Donald P.
Leach, Tata Megraw-Hill
Company, New Delhi, 1993.

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. - "Microprocessor
Architecture, Programming
and Applications with

Unit-3 | Multiplexer, demultiplexer, encoder, decoder, parity checker and 8085/8086 by Rames

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race
around condition registers, shift registers (left and right shift)

S.Gaonkar, Wiley-eastern
Ltd., 1987 (for unit V)"




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)

3. Digital electronics : S.N. Al

4. Digital electronics: Morries

Mano

5. Microprocessor and
Microcomputers : B. Ram-
Dhanpat Rai publications V
edition.




Shivaji Nagar, Bhopal

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

As Recommended by the Board of Studies

Session — 2019-20

Theory

Class M.Sc. Semester: I
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 | 1. Fundamentals of
between nuclear spin and magnetic field, population of energy Molecular Spectroscopy :
level, relaxation processes, spin-spin interation and spin-spin C.B. Banwell.
coupling between two and more nuclei (Qualitative)
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

2. Spectra of Diatomic
Molecules : Herzberg.

3. Mossbauer Spectroscopy
: M.R. Bhide




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 ldea 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.

4. NMR and Chemistry :
J.W. Akitt

5. Modern Spectroscopy :
J.M. Hollons
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Practial
Class M.Sc. Semester : |lI
Subject Physics
Title of Paper Lab-A & Lab-B
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100 +100
LAB A

Syllabus Recommended Books

1. Find thickness of a wire using LASER

2. Tofind' 'of LASER light

3. Tofind  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"




10.

11.

12,

13.

14.

15.

To study Operational Amplifier as :Diffrentiator"

To study Operational amplifier as " Integrator".

To study Operational Amplifier as " Mono stable Multi
vibrator"

To study Operational amplifier as low pass and high
pass filter.

To study Operational Amplifier as square wave
generator.

To study Operational amplifier as current voltage
converter.

To study Operational Amplifier as current gain amplifier.

To study Operational Amplifier as Schmith Trigger.
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Class / B&T
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: M.Sc.

Semester / GHRCY i\

Subject / fAwg : Physics

Title of Subject Group : Condensed Matter Physics-II
favg wqE &1 s

Paper No. / 9293 HHIP |

Compulsory / JfFaR AT Optional / dbfeus ifHart : Compulsory

Max. Marks 3IfSpdd 3idh : CCE : 30, Main Exam : 70 Total - 100

Particulars / faa=or

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 | and Type Il 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,

Class / P&l

Bhopal
Session 2019-20

: M.Sc.

Semester / GHRCY i\

Subject / fA¥g : Physics

Title of Subject Group : Laser Physics
favg wqE &1 s

Paper No. / 99U BHI®H ||

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks 3If&&aH 3i® : CCE : 30, Main Exam : 70 Total - 100
Particulars / faa=or
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 HCl 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



Class / B8
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: M.Sc.

Semester / GHRCY i\

Subject / vy : Physics

Title of Subject Group : Computer Programming and Informatics
fava wE o1 e

Paper No. / 99U BHI®H M

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks JIfe&aH e : CCE : 30, Main Exam : 70 Total - 100
Particulars / fda=or
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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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. Letus C : Yashwat Kanetkar
2. Programming with C : Balaguruswami
3. Internet and Web Page :V.KJain

'0' level module M1.2

4. Internet and Web Page design : Dr. P.D Murarka

'0' level module M1.2

5. Internet and web page design : Pearl Software

'0' level module M1.2

6. C# 2008 in simple step

Dreamtech press

7. C# 2008 programming block book

Dreamtech press




Class / B8l
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: M.Sc.
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Subject / fawa : Physics

Title of Subject Group : Digital Electronics
fava wE o1 e

Paper No. / 9393 BHIH : IV-E

Compulsory / JfFaR AT Optional / dbfeds ifHart : Optional

Max. Marks 3IfSdq 3 : CCE : 30, Main Exam : 70 Total - 100

Particulars / faa=or

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

2. Op-Amps & Linear Integrated circuits

3. Electronics

4, Digital Principles & Applications

5. Microprocessor Architecture, Programming

& Applications with 8085/8086
6. Microprocessor & Digital Systems

7. Fundamentals of Electronics

A.P.Melvino & D.P.Leech
R.A. Gayakwad
D.S.Mathur

Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker
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Theory

Class M.Sc. Semester: IV

Subject Physics Paper No: |

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 | and Type Il 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:

Kittel: Solid State Physics

Huang: Theoretical Solid State Physics

Weertmon and Weertman: Elementary Dislocation theory
Thomes: Multiple Electron microscopy

Tolansky: Multiple Beam Interferometer
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Theory

Class M.Sc. Semester: IV
Subject Physics Paper No: Il
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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Theory

Class M.Sc. Semester: IV

Subject Physics Paper No : Il

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
assighment, 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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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:

LetusC

Programming with C

Internet and Web Page

'0' level module M1.2
Internet and Web Page design
'0' level module M1.2
Internet and web page design

'0' level module M1.2

: Yashwat Kanetkar

: Balaguruswami

:V. KlJain

: Dr. P.D Murarka

: Pearl Software




6. C# 2008 in simple step Dreamtech press
7. C# 2008 programming block book

Dreamtech press
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As Recommended by the Board of Studies

Session — 2019-20

Theory

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

a table sorting a table using pseudo ops.

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

Suggested Readings :

Digital Principles and Application

Op-Amps & Linear Integrated circuits
Electronics

Digital Principles & Applications
Microprocessor Architecture, Programming
& Applications with 8085/8086
Microprocessor & Digital Systems

Fundamentals of Electronics

A.P.Melvino & D.P.Leech
R.A. Gayakwad
D.S.Mathur

Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker
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Theory

Class M.Sc. Semester: IV

Subject Physics Paper No: |

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 | and Type Il 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:

Kittel: Solid State Physics

Huang: Theoretical Solid State Physics

Weertmon and Weertman: Elementary Dislocation theory
Thomes: Multiple Electron microscopy

Tolansky: Multiple Beam Interferometer
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Session — 2019-20

Theory

Class M.Sc. Semester: IV
Subject Physics Paper No: Il
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 HCl 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 : Il

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
assighment, 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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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:

LetusC

Programming with C

Internet and Web Page

'0' level module M1.2
Internet and Web Page design
'0' level module M1.2
Internet and web page design

'0' level module M1.2

: Yashwat Kanetkar

: Balaguruswami

:V. KlJain

: Dr. P.D Murarka

: Pearl Software




6. C# 2008 in simple step Dreamtech press
7. C# 2008 programming block book

Dreamtech press
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Theory

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

a table sorting a table using pseudo ops.

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

Suggested Readings :

Digital Principles and Application

Op-Amps & Linear Integrated circuits
Electronics

Digital Principles & Applications
Microprocessor Architecture, Programming
& Applications with 8085/8086
Microprocessor & Digital Systems

Fundamentals of Electronics

A.P.Melvino & D.P.Leech
R.A. Gayakwad
D.S.Mathur

Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker
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Theory
Session 2018-19
Class Bsc. | Year Paper |
Subject (English) Physics
fe=i Hif®d IA
Title of the (English) Math Physics, Mechanics and Properties of Matter
Paper (f&=h) TR wifde Fife) dor =1 @ O
Medium of instruction Both (319) Question Paper
(Teaching) Language - Both
Max. Marks (Theory) 40 + (CCE) 10 =50
Subject : Physics
Paper : |
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.

ShIs—1: TR Hifaad! [15 Lectures]

&1 GiQ9l BT AT SR 9 [UHG, A Ud el Aieer gd I 4lfda! IaTexol
A9 g TR Afeel &1 oA (SIS suaT @ o), sffewr 9 Afde & Afew
BT JThHAT Th I AH TRI & Bold &I qVER AU, $hls W9 AR, g
ghls Mo Afee, Ifee &1 UfST<, Saud UG dol, AT MURE, N,
U1, SRIA FHIdhAT I, Wi 9 Y T |

Unit-ll 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.

s‘cm‘—zz BIEEI [15 Lectures]

Rerfar, a7 va @Ry dfew, 1fd 9 @R & v e ggfol # aed | e
& T & 9 9 sHG AR, UG H AN 99 9 IR 8gd 9o (SETeR,
ANAB=IT d1) DIRAMTT o1  TAD IQERV, Hald gl & = T PR D
Al &1 el TRyl &1 98 T &3, Tierer fUve & Tway [99d, T
T YR B el WSSl Bl AHIGRI BT BT BRI G HE e 9 FHMI
S, TR T U IR |

Unit-lll 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.

SHIS—3: G &AM T [15 Lectures]

IR [0Ni6 Ud I Gael, Heg H JIRIUdA! MIATBR B (Belellar) & v
&1 ke, Yo, drem, fdll drR @1 U9 gedl 9 s9&T Usd aled fafr &
R | g0 @, el ®Ivn, SRE, = (Y, SRe § 59 9gq 9 raws
IS, U3, IqIG DI YATAT BR el DR OFR, Bl (A F g T &1 fHeive,
U8 TG B AIYANT | T Dl HAboddl g AT oiTh, TRINE 9 fdefer
gTdqE, NHlcs HXT, AIaed AHIDRUT axHlell BT Rigid axAfell U9 & U : 1
QIR DI aTel 2. I=gHIeR 3. YRUNSR U™ 4. RO dfd & Tt &1 uRac |

Unit-1V 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.

E_Cb—l—s;—4 : Tt [15 Lectures]

IR, 3Tl g MG T B AT Fbeudr, Mad! Qlfersl &l FHIGRT, 3ATddT,
qiferd @1 I 7 Refas Ioff, RET 9 IS 3T fUST &1 qled, RIHaReg @




U T, STecd ATl d IFH! UM, I 30l Ud 31e, & fUve &l T, Jek
FHIRRT |

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.

ET:FI_S;;—5 : [15 Lectures]

JIUeTHIT i Aghedd d AR BT YN Ud 396 wpy, fafdre aruferear &
RIgid @1 IaURUMY, GRS, ®UGRY FHGICId el Ud "Rl & HH, e
HApad A fIERT 9, S77gied Tl 99 TR BT AUEHT HUIRY, I 6T
ATYETHTT AN, 9T & AT TFA TR |

AIfde! &1 URME [dera 1891 Fal dd: ARIACS, AMDHASS Ml HIRMG,
Tferelial Aferell, 817, acg®d, SRA, AR, Uied, dwR, ged, el I,
oATHEH, Foliw, TR, 7T, d—Hae, SHaarssl, TaarHl, Bdbel 3R a=ATell |

Reference Books:

1. University Physics Sears and Zeeman sky. XlIth 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 2018-19
Class Bsc. | Year Paper 2
Subject (English) Physics
fe=i Hif®d IA
Title of the (English) Thermodynamics and Statistical Physics
Paper (R=A) IHRTIA®T ToI |ikera! Hifaat
Medium of instruction Both (319) Question Paper
(Teaching) Language - Both
Max. Marks (Theory) 40 + (CCE) 10 =50
Subject : Physics
Paper : |
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.

?Q_Cﬁlg_1 L SHNTfIHI—| [15 Lectures]

IEHAUT Ud AT UshH, BIMI BT Qe dh, FADI Qe dei & Yl
T Bl BT IHY 3ol g Yidd, K& oM, IWED! & fgda a9
s A= BM, BN BT YN, FAURAN DI Y&l I FHDHRY B Ud

IFD JIYANT | IHY 35, 3ifel i, Ugral $io, Siofel $ior |

Unit-ll 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).

s‘cm‘—zz SHATfTHI—I| [15 Lectures]

Tl & Ahoudl, ®gi™ UhH H TUl & URadd ahd Uhd H Tl &l
gRacH, Tl & gig @ Rigid, S G STahdUid Uhd H Ul &l
IRITT-T-S IMNW, Tl &I Hifded #8@, ey I &I T=rdl, dfedd &l
SHNAS T9 YAFT, WA U9 &1 I O, &Y I 9 WRH dF UAE A
AT | SIS &1 Jd B9, 3 9w Soll, RomcAd arushA (G 80)
FEHITS ®I SHIY A | SHIRTH! =R | e (I & THIHR0)

Unit-lll 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.

ShHI5—3: iR DHTT Hifd—1 [15 Lectures]

T &1 Ui FiRI®R SraeIRYT &1 A, $HUT Ud HTT @ ravery, e o
e TG W AR R ARy e, RRE=d 9 AiRed! uiidedr, 44
SATRTEN, ATSShI Db [, DAMIbd T, serlecsl Jad Ioll, Ywererdy,
SN BT o 1w, [fed, gad Sol, T€ Deride Tiwa.

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.

SHIs—4 RGP Aifdam—I [15 Lectures]

iR ®H Tifa: war 3mdErer, faaver @ uiiidar, ifdredw, ST faaRer g
SABT DU D FT 9g- IR Add, Hadadd, diecord HIRD!, 3o =Tel &
faaRor, Sigd aTed, a—Aeg—Hel drel SR Sff&had YARIg 9, Ufee AT,
Ud AT raRerell & Ufade | daicH AiRd!: greie %o+, Tl g ureie




Hold H Hey, 99 AgCH FiRGDH!, T fvs fafdror, Yo S 93, «id
fafexor =, BHI—TeRTe ikega! gROmHEl & Tl B HhHUT Bl HIHT |

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.

ghls—5.  AIfdsfdgl &1 IR [15 Lectures]

THUA. 919, THUA. 18], Haadd, FeRasd, diecH, S[, 4, SMg—AclH, ©id
IR, ERoIa BHI, P, ARHAT arsH |

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.

10.

11.

12.

13.

14.

15.

16.

To verify laws of parallel and perpendicular axes for moment of inertia.
To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young's Modulus by bending of beam Method.

To determine Young's Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine Coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar's method.

To determine Surface Tension of a liquid by capillary rise method.

To determine Viscosity of fluid using Poisellie's methods.

To study conversion of mechanical energy into heat using Calender & Barne's Method.
To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coefficient of resistance using platinum resistance
thermometer.

To determine thermo electromotive force by a thermocouple method.

To determine heat conductivity of bad conductors of different geometry by Lee's
method.

To verify Newton's Laws of cooling.



17.

18.

19.

20.

To determine specific heat of Coefficient of thermal conductivity by Searl's Method.
To determine Specific heat of a liquid.

To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs
temperature using M.S. Excel/C++

To plot equation of state and Vander-Wall equation with temperature using M.S.
Excel/C++
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Class M.Sc. Semester: |

Subject Physics Paper No: |

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.

Unit - Il (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.

L.A. Pipes Mathematics of
Engineers and Physicists.

Arfken Mathematical
Methods for Physicists.

P.K. Chattopadhyay
Machematical Physics.

H.K.Dass Mathematical
Physics




Unit - lll (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.

Ghatak, Goyal & Guha
Mathematical Physics

M.R. Spiegal (Schaum
Series ) Complex variable
& Laplace Transform.
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Session 2018-19

Theory

Class M.Sc. Semester: |

Subject Physics Paper No: Il

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

Unit - Il (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.

3. Landu & Lifshitz
(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)




Unit - lll (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.

R.G. Takwale & P.s.
Puranik Introduction to
Classical Mechanics.




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

Shivaji Nagar, Bhopal

Session 2018-19

Theory

As Recommended by the Board of Studies

Class

M.Sc.

Semester: |

Subject

Physics

Paper No : Il

Title of the Paper

QUANTIUM MECAHNICS -1

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.

Unit - Il (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).

. L ISchiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics




Unit - lll (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 L. and L. 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.

5. J.J. Sakurai Modern
Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.
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Class

M.Sc.

Semester: |

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 |-V characteristics under different conditions,
microwave devices, tunnel diode, transfer electron devices (Gunn
diode) avalanche transits time devices, Impatt diodes and
parametric devices.

Unit - Il (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.

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 - lll (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.

Ajoy Ghatak and
Thyagrajam Optical
Electrics.
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Session 2018-19

Practial

Class M.Sc. Semester : |
Subject Physics
Title of Practical Electronics (Lab-A)
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100
Syllabus Recommended Books

1. To study Characteristics of "Tunnel Diode".

10.

To study Characteristics of "Field Effect Transistor".
To study Characteristics of "Unijunction Transistor".
To study Characteristics of "MOSFET"

To study Characteristics of "Thermister"

To study Characteristics of "Triac"

To study Characteristics of "Zender Diode".

To study Characteristics of :V R Tube"

To study Characteristics of "LED & Photo Transistor"

To determine hybrid parameters of a transistor




11. To verify Richardson’s Equation.

Signature of Member of B.0.S. -------------




As Recommended by the Board of Studies

Session — 2018-19

Practial

Class

M.Sc. Semester : |

Subject

Physics

Title of Practical

General (Lab-B)

Medium of instructions %Teaching)

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.0.S. --------—----
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Class

M.Sc.

Semester: Il

Subject

Physics

Paper No: |

Title of the Paper

QUANTUM MECHANICS -l

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)

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.

Unit - Il (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 - IIl (English)

Theory of Scattering, Physical concepts, scattering amplitude,
scattering cross section.

Born Approximation and partial waves, scattering by perfectly rigid

LI Schiff Quantum
Mechanics

S Gasirowicaz Quantum
Physics

B.Craseman and JJ
Powell Quantum
Mechanics (Addison
Wessley)

A. Messiah Quantum
Mechanics

J.J. Sakurai Modern




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.

6.

Quantum Mechanics

Mathews and
Venkatessan
Quantum Mechanics

A.K.Ghatak and

Loknathan Quantum
Mechanics.




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: Il

Subject

Physics

Paper No: Il

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.

Unit - Il (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 - lll (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

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.




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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Class

M.Sc. Semester: Il

Subject

Physics Paper No : lll

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 - | (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 | 1. Bitteneerort Plasma
potentials, gauge transformation, Lorentz gauge, Coulomb Gauge, Physics

solution of Maxwell equations in conducting media radiations by

moving charges, retarded potentials, Lienard Wiechrt potentials,
2. Chen Plasma

fields of charged particles in uniform motion, fields of arbitrarily .
Physics

moving charge particle.

3. Gupta, Kumar,
Singh Electro

Unit - Il (English)

Fields of an accelerated charged particles at low velocity and high dynamics
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

4. Sen Plasma state
and matter

5. Jackson Classical

under Lortentz transformation, covariance of electro-dynamics. .
electrodynamics

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 - lll (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.

6. Pamolsky & Philips
Classical electricity
and Magnetism.
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Class

M.Sc.

Semester: Il

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).

Unit - Il (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.

H.E. White Introduction
to atomic spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. |, 1l
and Il

G.N. Barrow
Introduction of
molecular spectroscopy

Herzberg Spectra of
diatomic molecules




Unit - lll (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.

Jeanne L and McHale
Molecular
spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra
of atoms and
molecules

J.M. Halian Modern

Spectroscopy
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Practials
Class M.Sc. Semester : Il
Subject Physics
Title of Practical General (Lab-B)
Medium of instructions %Teaching) 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




10.

11.

12,

13.

Method'.

To determine band gap in semiconductor by 'For Probe
Method'.

To study "Hall Effect".

To find "Stefan's Constant".

To verify Cauchy's Formula

To study thermo emf of a thermo couple

To measure drift velocity in semi conductor

Signature of Member of B.0.S. --------—----
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Practials
Class M.Sc. Semester : Il
Subject Physics
Title of Practical Electronics (Lab-A)
Medium of instructions %Teaching) 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.

10.

11.

To study emitter follower

To study frequency response of passive filters

To compare characteristics of Ge & Si Transistor.

Signature of Member of B.0.S. --------—----
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Class M.Sc. Semester: Il
Subject Physics Paper No: |
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, - Verma and Srlvastava:'
. . Crystallography for solid
cesium chloride structure. .
State physics.
Unit-2 Crystal diffraction by X-Ray:
. . . . . . :E
Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, ?;ﬁ;iff lementary to
Relation between crystal lattice axes and crystal reciprocal '
lattice axes. Bragg diffraction! Condition in term of reciprocal
lattice vector. Brillouin zones. . Omar: Introduction
Solids State Physics.
Unit-3 Elastic Properties of solids:

Stress and strain components, elastic compliance and stiffness
constants, elastic energy density, reduction of number of elastic

. Kittle: Solids State

Physics




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.

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.
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Class M.Sc. Semester: I
Subject (English) Physics Paper No: Il
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 1. Introduction of Nuclear

mechanism, reciprocity theorem. physics : H.A. Enge
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)

2. Nuclear radiation
detectors :S.S. Kapoor and
V.S. Ramamurthy

3. Atomic and Nuclear
physic : S.N. Ghoshal




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:
R Decay, general features of B ray spectrum, Fermi theory of R
decay, selection rules, parity in § 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).

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
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Class M.Sc. Semester: Il
Subject Physics Paper No : Il
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 o o

. . . . 1. "Digital principles and

unsigned binary numbers, I's complement, 2's complement. applications" by A.P.
Malvino and Donald P.
Leach, Tata Megraw-Hill
Company, New Delhi, 1993.

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. - "Microprocessor
Architecture, Programming
and Applications with

Unit-3 | Multiplexer, demultiplexer, encoder, decoder, parity checker and 8085/8086 by Rames

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race
around condition registers, shift registers (left and right shift)

S.Gaonkar, Wiley-eastern
Ltd., 1987 (for unit V)"




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)

3. Digital electronics : S.N. Al

4. Digital electronics: Morries

Mano

5. Microprocessor and
Microcomputers : B. Ram-
Dhanpat Rai publications V
edition.
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Class M.Sc. Semester: I
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 | 1. Fundamentals of
between nuclear spin and magnetic field, population of energy Molecular Spectroscopy :
level, relaxation processes, spin-spin interation and spin-spin C.B. Banwell.
coupling between two and more nuclei (Qualitative)
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

2. Spectra of Diatomic
Molecules : Herzberg.

3. Mossbauer Spectroscopy
: M.R. Bhide




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 ldea 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.

4. NMR and Chemistry :
J.W. Akitt

5. Modern Spectroscopy :
J.M. Hollons




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

Shivaji Nagar, Bhopal

As Recommended by the Board of Studies

Session — 2018-19

Practial
Class M.Sc. Semester : |lI
Subject Physics
Title of Paper Lab-A & Lab-B
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100 +100
LAB A

Syllabus Recommended Books

1. Find thickness of a wire using LASER

2. Tofind' 'of LASER light

3. Tofind  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"




10.

11.

12,

13.

14.

15.

To study Operational Amplifier as :Diffrentiator"

To study Operational amplifier as " Integrator".

To study Operational Amplifier as " Mono stable Multi
vibrator"

To study Operational amplifier as low pass and high
pass filter.

To study Operational Amplifier as square wave
generator.

To study Operational amplifier as current voltage
converter.

To study Operational Amplifier as current gain amplifier.

To study Operational Amplifier as Schmith Trigger.
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Class / &l : M.Sc.

Semester / GHRCY i\

Subject / fAwg : Physics

Title of Subject Group : Condensed Matter Physics-II
favg wqE &1 s

Paper No. / 9293 HHIP |

Compulsory / JfFaR AT Optional / dbfeus ifHart : Compulsory

Max. Marks 3IfSpdd 3idh : CCE : 30, Main Exam : 70 Total - 100

Particulars / faa=or

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 | and Type Il 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 / &l : M.Sc.

Semester / GHRCY i\

Subject / fA¥g : Physics

Title of Subject Group : Laser Physics
favg wqE &1 s

Paper No. / 99U BHI®H ||

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks 3ifSaq 3idh : CCE : 30, Main Exam : 70 Total - 100

Particulars / fag=or

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 HCl 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 / P&l : M.Sc.

Semester / GHRCY i\

Subject / vy : Physics

Title of Subject Group : Computer Programming and Informatics
fava wE o1 e

Paper No. / 99U BHI®H M

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks JIfe&aH i@ : CCE : 30, Main Exam : 70 Total - 100
Particulars / fda=or
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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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:

Letus C : Yashwat Kanetkar
Programming with C : Balaguruswami
Internet and Web Page :V.KJain

'0' level module M1.2

Internet and Web Page design : Dr. P.D Murarka
'0' level module M1.2

Internet and web page design : Pearl Software
'0' level module M1.2

C# 2008 in simple step

Dreamtech press

C# 2008 programming block book

Dreamtech press
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Class / &l : M.Sc.

Semester / GHRCY i\

Subject / fawa : Physics

Title of Subject Group : Digital Electronics
fava wE o1 e

Paper No. / 9393 BHIH : IV-E

Compulsory / JfFaR AT Optional / dbfeds ifHart : Optional

Max. Marks 3IfSdq 3 : CCE : 30, Main Exam : 70 Total - 100
Particulars / faa=or

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

2. Op-Amps & Linear Integrated circuits

3. Electronics

4, Digital Principles & Applications

5. Microprocessor Architecture, Programming

& Applications with 8085/8086
6. Microprocessor & Digital Systems

7. Fundamentals of Electronics

A.P.Melvino & D.P.Leech
R.A. Gayakwad

D.S.Mathur
Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker
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Theory

Class M.Sc. Semester: IV
Subject Physics PaperNo: |
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 | and Type Il 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:

Kittel: Solid State Physics

Huang: Theoretical Solid State Physics

Weertmon and Weertman: Elementary Dislocation theory
Thomes: Multiple Electron microscopy

Tolansky: Multiple Beam Interferometer
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Theory
Class M.Sc. Semester: IV
Subject Physics Paper No: Il
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 HCl 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:

Laser-syelto

Optical electronics-Yarive

Laser spectra scopy-demtroder

Laser spectroscopy and instrumentation demotroder
Molecular spectra scopy-King

Non linear optics by B.B Loud
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Theory

Class M.Sc. Semester: IV

Subject Physics Paper No : Il

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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P>,<BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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:

Letus C : Yashwat Kanetkar
Programming with C : Balaguruswami
Internet and Web Page 1 V. KJain

'0' level module M1.2
Internet and Web Page design : Dr. P.D Murarka
'0' level module M1.2

Internet and web page design : Pearl Software




'0' level module M1.2
6. C# 2008 in simple step Dreamtech press
7. C# 2008 programming block book

Dreamtech press
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Theory

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

a table sorting a table using pseudo ops.

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

Suggested Readings :

Digital Principles and Application

Op-Amps & Linear Integrated circuits
Electronics

Digital Principles & Applications
Microprocessor Architecture, Programming
& Applications with 8085/8086
Microprocessor & Digital Systems

Fundamentals of Electronics

A.P.Melvino & D.P.Leech
R.A. Gayakwad
D.S.Mathur

Malvino & Leech

R.S.Gaonker

D.V.Hall

Borker
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Theory
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

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 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, VXB = poJ, 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 VxM = 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



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 A
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, 4 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. 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

Theory

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-Il: 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
guantization. Radial solutions and principle quantum number. Hydrogen atom.

Unit-Ill: 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




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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Theory
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-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.
lonic, covalent, metallic, van der Waals and hydrogen bonding. Band theory of solids. Periodic
potential and Bloch theorem. Kronig-Penny model (Qualitative).

Unit-Il: 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-1ll: 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.



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, VIl 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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Class Bsc. | Year Paper |
Subject (English) Physics
fe=i Hif®d IA
Title of the (English) Math Physics, Mechanics and Properties of Matter
Paper (f&=h) TR wifde Fife) dor =1 @ O
Medium of instruction Both (319) Question Paper
(Teaching) Language - Both
Max. Marks (Theory) 40 + (CCE) 10 =50
Subject : Physics
Paper : |
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.

ShIs—1: TR Hifaad! [15 Lectures]

&1 GiQ9l BT AT SR 9 [UHG, A Ud el Aieer gd I 4lfda! IaTexol
A9 g TR Afeel &1 oA (SIS suaT @ o), sffewr 9 Afde & Afew
BT JThHAT Th I AH TRI & Bold &I qVER AU, $hls W9 AR, g
ghls Mo Afee, Ifee &1 UfST<, Saud UG dol, AT MURE, N,
U1, SRIA FHIdhAT I, Wi 9 Y T |

Unit-ll 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.

s‘cm‘—zz BIEEI [15 Lectures]

Rerfar, a7 va @Ry dfew, 1fd 9 @R & v e ggfol # aed | e
& T & M 9 SHG AR, UG H A= 997 9 Irar ©eH 9o (STER,
ANAB=IT d1) DIRAMTT o1  TAD IQERV, Hald gl & = T PR D
Rl o W, TRy & FE g &89, MaaR fUve & Judld 394, T
T YR B el W SGl dbl FHIBRYT BT Bl BRI G IHT des 9 A
SR, YRR T YR TP |

Unit-lll 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.

SHIS—3: G &AM T [15 Lectures]

IR 0N Ud I Fael, Heg H HIRAUTA FATBR B (belallar) & v
&1 e, Yo, drem, fll drR @1 U9 gedl 9 s9&T Usd e fafr &
R | g0 @, el ®Ivn, SRE, = (Y, SRe § 59 9gq 9 raws
IS, U, TAME DI YA B dlel BRE ONR, DI AT F 8 TG &1 iRy,
U Td & AJUANT | TFE d Aheddl 9 AT JoiTh, TRRE™ 9 fdgler
gTdqE, NHlcs HXT, AIaed AHIDRUT axHlell BT Rigid axAfell U9 & U : 1
QIR DI aTel 2. I=gHIeR 3. YRUNSR U™ 4. RO dfd & Tt &1 uRac |

Unit-1V 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.

E_Cb—l—s;—4 : Tt [15 Lectures]

IR, 3Tl g BMEIAD TG B AT Fhoudr, Mddl qlfolsl bl THIBNOT, 3MTddl,
qiferd @1 I 7 Rerfas o, R | IS &1 fUST &1 Jred, AR g




U T, STecd ATl d IFH! UM, I 30l Ud 31e, & fUve &l T, Jek
FHIRRT |

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.

ET:FI_S;;—5 : [15 Lectures]

JIUeTHIT i ATghedd d AR BT YN Ud 30d fAshy, fafdre afdiedr &
RIgid @1 IAaURUMY, GRS, SUGRY FHGICId e Ud TRl & HH, dRd
HApad A fIERT 9, S77gied Tl 99 TR BT AUEHT HUIRY, I 6T
ATYETHTT AN, 9T & AT TFA TR |

AIfd®! BT IRMG [TH 1841 Al dFh: JRYSe, AMhASS Fdlad HIuRHG,
TAferelall diferefl, 8, I[@Cg®, SRAC, AR, URGd, dwR, e, digd I,
AT, Heir, TR, 719, SRI—aS, Ha-rsyl, Tearl, Bheld AR =T |

Reference Books:

1. University Physics Sears and Zeeman sky. XlIth 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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fe=i Hif®d IA
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Paper : |
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.

?Q_Cﬁlg_1 L SHNTfIHI—| [15 Lectures]

IEHAUT UG AEhAYII UshH, HMI BT & dh, FADI Q& dei & YWl
T Bl BT IHY 3ol g Yidd, K& oM, IWED! & fgda a9
s A= BH, Bl DI UHT, FAURAT B [& SHT FHIBROT DA€ g

IFD JIYANT | IHY 5, il i, Ugial $ior, Siofel $ioi |

Unit-ll 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).

s‘cm‘—zz SHATfTHI—I| [15 Lectures]

Tl & Ahoudl, ®gi™ UhH H TUl & URadd ahd Uhd H Tl &l
gRacH, Tl & gig & Rgid, S g STk UhH H TRIUl &l
IRITT-T-S IMNW, Tl &I Hifded #8@, ey I &I T=rdl, dfedd &l
SHNAS T9 YAFT, WA U9 &1 I O, &Y I 9 WRH dF UAE A
AT | SIS &1 gdrd 79, g 9w SSl, RoMcAd arushA (§97d 8)
FEHITS &I SHIY A | SHIRTH! =R H e (I & THIHR0N)

Unit-lll 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.

ShHI5—3: iR DHTT Hifd—1 [15 Lectures]

T &1 Ui FiRI®R SraeIRYT &1 A, $HUT Ud HTT @ ravery, e o
e TG W AR R ARy e, RRE=d 9 AiRed! uiidedr, 44
SATRTEN, AIShI Db T, DAMIbd T, godlecs Jad Ioll, Teldl,
SN BT o 1w, [fed, gad Sol, T€ Deride Tiwa.

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.

SHIs—4 RGP Aifdam—I [15 Lectures]

iR ®H Tifa: war 3mdErer, faaver @ uiiidar, ifdredw, ST faaRer g
SHBT DU D FT 9g- WR A, Haadd, diecodd HIRLD!, 3MvIfded ATl Bl
fgaRor, Sigd aTdd, a—Aeg—qel el AR AABAH TG o9, Ulae 3fHTy,
Ud AT raRerell & Ufade | daicH AiRd!: greie %o+, Tl g ureie




Hold H Hay, 99 AgECH FiRGDH!, T fvs fafdwor, Yo S 93, «id
fafRor =, BHI—TSRTe |iRera! gRUHT &1 Tl BH FhHT &I Fou T |

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.

ghls—5.  AIfdsfdgl &1 IR [15 Lectures]

THUA. 919, THUA. 18], Haadd, FeRasd, diecH, S[, 4, SMg—AclH, ©id
IR, ERoIa BHI, P, ARHAT arsH |

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.

10.

11.

12.

13.

14.

15.

16.

To verify laws of parallel and perpendicular axes for moment of inertia.
To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young's Modulus by bending of beam Method.

To determine Young's Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine Coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar's method.

To determine Surface Tension of a liquid by capillary rise method.

To determine Viscosity of fluid using Poisellie's methods.

To study conversion of mechanical energy into heat using Calender & Barne's Method.
To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coefficient of resistance using platinum resistance
thermometer.

To determine thermo electromotive force by a thermocouple method.

To determine heat conductivity of bad conductors of different geometry by Lee's
method.

To verify Newton's Laws of cooling.



17.

18.

19.

20.

To determine specific heat of Coefficient of thermal conductivity by Searl's Method.
To determine Specific heat of a liquid.

To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function vs
temperature using M.S. Excel/C++

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; L1, Il &IV

SESSION ; 2017-18



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

Shivaji Nagar, Bhopal

Session 2017-18
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Class M.Sc. Semester: |

Subject Physics Paper No: |

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.

Unit - Il (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.

L.A. Pipes Mathematics of
Engineers and Physicists.

Arfken Mathematical
Methods for Physicists.

P.K. Chattopadhyay
Machematical Physics.

H.K.Dass Mathematical
Physics




Unit - lll (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.

Ghatak, Goyal & Guha
Mathematical Physics

M.R. Spiegal (Schaum
Series ) Complex variable
& Laplace Transform.
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Class M.Sc. Semester: |

Subject Physics Paper No: Il

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

Unit - Il (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.

3. Landu & Lifshitz
(Pergamann Press)
Classical Mechanics

4. A Sommarfield
(Academic Press)




Unit - lll (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.

R.G. Takwale & P.s.
Puranik Introduction to
Classical Mechanics.
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Class

M.Sc.

Semester: |

Subject

Physics

Paper No : Il

Title of the Paper

QUANTIUM MECAHNICS -1

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.

Unit - Il (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).

. L ISchiff, Quantum

Mechanics

. S Gasiorovvicz. Quantum

Physics

. B.Craseman and J D Powell

Quantum Mechanics

. A.P. Messiah Quantum

Mechanics




Unit - lll (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 L. and L. 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.

5. J.J. Sakurai Modern
Quantum Mechanics

Mathews and Venkatesan
Quantum Mechanics.




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

Shivaji Nagar, Bhopal

As Recommended by the Board of Studies

Session 2017-18

Theory

Class

M.Sc.

Semester: |

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 |-V characteristics under different conditions,
microwave devices, tunnel diode, transfer electron devices (Gunn
diode) avalanche transits time devices, Impatt diodes and

parametric devices.

Unit - Il (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.

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 - IIl (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.

Ajoy Ghatak and
Thyagrajam Optical
Electrics.
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Practial

Class M.Sc. Semester : |
Subject Physics
Title of Practical Electronics (Lab-A)
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100
Syllabus Recommended Books

1. To study Characteristics of "Tunnel Diode".

10.

To study Characteristics of "Field Effect Transistor".
To study Characteristics of "Unijunction Transistor".
To study Characteristics of "MOSFET"

To study Characteristics of "Thermister"

To study Characteristics of "Triac"

To study Characteristics of "Zender Diode".

To study Characteristics of :V R Tube"

To study Characteristics of "LED & Photo Transistor"

To determine hybrid parameters of a transistor




11. To verify Richardson’s Equation.

Signature of Member of B.0.S. -------------




As Recommended by the Board of Studies

Session —2017-18

Practial

Class

M.Sc. Semester : |

Subject

Physics

Title of Practical

General(Lab-B)

Medium of instructions %Teaching)

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.0.S. --------—----
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Class M.Sc. Semester: Il

Subject Physics Paper No: |

Title of the Paper QUANTUM MECHANICS -lI

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- | (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.

Unit - Il (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.

1. LI Schiff Quantum
Mechanics

2. S Gasirowicaz Quantum
Physics

3. B.Crasemanand))
Powell Quantum
Mechanics (Addison
Wessley)

4. A. Messiah Quantum




Unit - lll (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.

Mechanics

J.J. Sakurai Modern
Quantum Mechanics

Mathews and
Venkatessan
Quantum Mechanics

A.K.Ghatak and

Loknathan Quantum
Mechanics.
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Class M.Sc. Semester: I
Subject Physics Paper No: Il

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.

Unit - Il (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.

1. F Reif Statistical and
thermal Physics

2. K Huang Statistical
Mechanics

3. R K Pathria Statistical
Mechanics

4. R Kubo Statistical
Mechanics




Unit - lll (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.

5.

Tandan Statistical
Physics.
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Class M.Sc. Semester: |l
Subject Physics Paper No : Il

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 - | (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.

Unit - Il (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.

1. Bitteneerort Plasma
Physics

2. Chen Plasma
Physics

3. Gupta, Kumar,
Singh Electro
dynamics

4. Sen Plasma state
and matter

5. Jackson Classical
electrodynamics




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 - IIl (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.

6. Pamolsky & Philips
Classical electricity
and Magnetism.
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Class

M.Sc.

Semester: Il

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 guantum 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).

Unit - Il (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.

H.E. White Introduction
to atomic spectra

C.B. Banwell
Fundamental of
molecular spectroscopy

Walker and Strengthen
Spectroscopy Vol. |, 1l
and Il

G.N. Barrow
Introduction of
molecular spectroscopy




Unit - lll (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.

Herzberg Spectra of
diatomic molecules

Jeanne L and McHale
Molecular
spectroscopy

J.M. Brown Molecular
spectroscopy

P.F. Benmath Spectra
of atoms and
molecules

J.M. Halian Modern

Spectroscopy
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Practial

Class

M.Sc.

Semester: |l

Subject

Physics

Title of Practical

General (Lab-B)

Medium of instructions %Teaching) 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.




10.

11.

12.

13.

To determine resistivity of given material by 'Four Probe
Method'.

To determine band gap in semiconductor by 'For Probe
Method'.

To study "Hall Effect".

To find "Stefan's Constant".

To verify Cauchy's Formula

To study thermo emf of a thermo couple

To measure drift velocity in semi conductor

Signature of Member of B.0.S. -------------




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

Shivaji Nagar, Bhopal

As Recommended by the Board of Studies

Session — 2017-18

Practial

Class

M.Sc.

Semester: |l

Subject

Physics

Title of Practical

Electronics (Lab-A)

Medium of instructions %Teaching) 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.0.S. --------—----
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Class M.Sc. Semester: I

Subject Physics Paper No: |

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
1. Verma and Srivastava:

Crystallography for solid
State physics.

structure, zinc blende structure, sodium chloride structure,
cesium chloride structure.

Unit-2 Crystal diffraction by X-Ray:

. . . . . 2. Azaroff: Elementary to
Reciprocal lattice, Reciprocal lattice of bcc and fcc lattice, y

Solids.
Relation between crystal lattice axes and crystal reciprocal
lattice axes. Bragg diffraction! Condition in term of reciprocal
lattice vector. Brillouin zones. 3. Omar: Introduction

Solids State Physics.

Unit-3 Elastic Properties of solids:

Stress and strain components, elastic compliance and stiffness | 4. Kittle: Solids State

constants, elastic energy density, reduction of number of elastic Physics




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.

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.
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Class M.Sc. Semester: Il
Subject (English) Physics Paper No: Il
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 1. Int.roduct|on of Nuclear
mechanism, reciprocity theorem. physics : H.A. Enge
Unit-2 Acclerators of charged particles:
Study of cyclotron, phase stability, frequency modulated 2. Nuclear radiation
- . detectors :S.S. Kapoor and
cyclotron (synchorocyclotron) magnetic induction accelerator
(Betatron) Electron synchrotron and linear accelerator (Linac) V.5. Ramamurthy
Unit-3 Nuclear models: 3. Atomic and Nuclear
physic : S.N. Ghoshal
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:
R Decay, general features of B ray spectrum, Fermi theory of §
decay, selection rules, parity in B 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).

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
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Class

M.Sc.

Semester: |l

Subject

Physics

Paper No: Il

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
. bi b , | , | 1. "Digital principles and

unsigned binary numbers, I's complement, 2's complement. applications” by A.P.
Malvino and Donald P.
Leach, Tata Megraw-Hill
Company, New Delhi, 1993.

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. - "Microprocessor
Architecture, Programming
and Applications with

Unit-3 | Multiplexer, demultiplexer, encoder, decoder, parity checker and 8085/8086 by Rames

generator, Flip-Flops: R-S, D, J-k, J-k master slave flip flop, race
around condition registers, shift registers (left and right shift)

S.Gaonkar, Wiley-eastern
Ltd., 1987 (for unit V)"




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)

3. Digital electronics : S.N. Al

4. Digital electronics: Morries

Mano

5. Microprocessor and
Microcomputers : B. Ram-
Dhanpat Rai publications V
edition.
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Class

M.Sc.

Semester: |l

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 | 1. Fundamentals of
between nuclear spin and magnetic field, population of energy Molecular Spectroscopy :
level, relaxation processes, spin-spin interation and spin-spin C.B. Banwell.
coupling between two and more nuclei (Qualitative)
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

2. Spectra of Diatomic
Molecules : Herzberg.

3. Mossbauer Spectroscopy
: M.R. Bhide




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.

4. NMR and Chemistry :
J.W. Akitt

5. Modern Spectroscopy :
J.M. Hollons
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Practial
Class M.Sc. Semester : |l
Subject Physics
Title of Paper Lab-A & Lab-B
Medium of instructions %Teaching) English Question Paper Language : English
Maximum Marks 100 +100
LAB A

Syllabus Recommended Books

1. Find thickness of a wire using LASER

2. Tofind' 'of LASER light

3. Tofind  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"




10.

11.

12,

13.

14.

15.

To study Operational Amplifier as :Diffrentiator"

To study Operational amplifier as " Integrator".

To study Operational Amplifier as " Mono stable Multi
vibrator"

To study Operational amplifier as low pass and high
pass filter.

To study Operational Amplifier as square wave
generator.

To study Operational amplifier as current voltage
converter.

To study Operational Amplifier as current gain amplifier.

To study Operational Amplifier as Schmith Trigger.

Signature of Member of B.0.S. -------------
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Class / &l : M.Sc.

Semester / GHRCY i\

Subject / fAwg : Physics

Title of Subject Group : Condensed Matter Physics-II
favg wqE &1 s

Paper No. / 9293 HHIP |

Compulsory / JfFaR AT Optional / dbfeus ifHart : Compulsory

Max. Marks 3IfSpdd 3idh : CCE : 30, Main Exam : 70 Total - 100

Particulars / faa=or

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 | and Type Il 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 / &l : M.Sc.

Semester / GHRCY i\

Subject / fA¥g : Physics

Title of Subject Group : Laser Physics
favg wqE &1 s

Paper No. / 99U BHI®H ||

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks 3ifSaq 3idh : CCE : 30, Main Exam : 70 Total - 100

Particulars / fag=or

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 HCl 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 / P&l : M.Sc.

Semester / GHRCY i\

Subject / vy : Physics

Title of Subject Group : Computer Programming and Informatics
fava wE o1 e

Paper No. / 99U BHI®H M

Compulsory/aﬂﬁaﬁf 1 Optionallw Srfeart : Compulsory

Max. Marks JIfe&aH e : CCE : 30, Main Exam : 70 Total - 100
Particulars / fda=or
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:

e According to range: LAN,MAN,WAN, Client server
e 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:

e <HTML>, <TITLE>, <HEAD>, <BODY>

e <P><BR>, (ALIGN>, <I>, <B>, <DIV>, <PRE>, and their attributers
e <IMG> <a> and their attributes

e Ordered and unordered list tages

e 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. Letus C : Yashwat Kanetkar
2. Programming with C : Balaguruswami
3. Internet and Web Page :V.KJain

'0' level module M1.2

4. Internet and Web Page design : Dr. P.D Murarka
'0' level module M1.2

5. Internet and web page design : Pearl Software
'0' 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 / &l : M.Sc.

Semester / GHRCY i\

Subject / fawa : Physics

Title of Subject Group : Digital Electronics
fava wE o1 e

Paper No. / 9393 BHIH : IV-E

Compulsory / JfFaR AT Optional / dbfeds ifHart : Optional

Max. Marks 3IfSdq 3 : CCE : 30, Main Exam : 70 Total - 100
Particulars / faa=or

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

2. Op-Amps & Linear Integrated circuits

3. Electronics

4, Digital Principles & Applications

5. Microprocessor Architecture, Programming

& Applications with 8085/8086
6. Microprocessor & Digital Systems

7. Fundamentals of Electronics
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