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Unit4 (13 Hours)

nsion:Definitionofsurfacetension.Surfaceenerg)/,relation
I surface energy, f""t'" difference across curved surface

,!J. ,ptt.tical liquid drop' angle of contact'

Streamline flow, turbuient flow' equation of- continuity'

orviscositY bY P"it;il;'t -tth'
'ning Outcomes

L^.,14 L'p qhle to:I

Surf:tce tel

tension ant

pressure in

V'iscositY:
coefficient

-

Topic Leat
rd of the toplcr sf,llu€u

ILO's

r t- L^+.rrda- o,''fqce fension and surface energy'

]t
L1

L2
!
6

l-6, ll-ll
1-6, ll-lfI

ll.

tu.

l-6,11-ll

ohenomena' : : :: l -'.- 
r -^l ^ra o...fqce

L2 6

L2 6 -6. I l-ll
rv

Explain the concepi of capillanty rn ltqutu: at

.ritensron wltn caPlrrar rtJ
-c

L2 6 l-6, ll-lf
v.

What is Angle of contact between olrlelsrrt )urr4wvr erre

explainhow 0,""o'"'il;i";;;;;td" and outside the soap bubbles'

L 6 l-6, ll-r2
vl

Explain how the coerrlclent or vt>vucr"v

L1 6 1-6, ll-12
vii. 1-6, ll-12ljglllrg v tJvuDrLJ

Distinguish fl"fdtl"* ffi 
-

Classiff fluids based on the law of viscosity'

l;

L2 6

vlu
L2 6 1-6, 1l-ll

lx.
L1 6 l-6, 1l-ll

x.

Describe steady tlov w' non-viscous flow'

andirrotational flow

- ^.^r +1^a fontnrq nffectirrs it.

L2 6 1-6.11-r2
xl. I

xll.
LI 6

ExPlatn tlulo rrlsttutt at

Hisher order Problems'
I.I

L3 6

xlu.

Lecturt

Demot
Jigsau
Theatr

Collat

Teaching Bnd Leaflllng Ivtcr'uu"'"5;

/PPT/Videos/Animations/RolepIuvyrnint-Pair.Share/Predict-obsene-Er$in
rstratiorv concept mappi'g/ case Studies examples/ Tutorial/ Activity/ Fiipped cla:-srru

/ Field based Learning/ Project Based I-earning/ Mini Projects/ Hot'by Projects F-

el Dance/ problem Based Learrring/ cu-" uu-l:o Learning/ Group Di:'--ussr

rorative Leaming/ n*p"J""tiul Leaming / Self Directed Learningetc'
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teacher shall assign marks to each group, wherein all members of the gfollp riill ge

equal marks.

1,. The first slide will explain the process of doing the experiment'

2. In the second slide. Stude,nts will show the graph of measurement'

3. In the third slide, they will list three observations frofir that study'

Activity: Take a stretched spring. Stretch it across two edges' Put a weight on the

string, pluck it and measure tle amplitude of thevibration' All group will measure the
+

totaldampingtimeofoscillatingspring'(Usingmobi]eorscale)Andp|otagraph
the-

1. Varying load on the spring and amplitude at the centre. 2' Take another weight and

put that in another place ancl lleasure the amplitude of r'ibration at the centre'

3.Varytheloadinthecentreofthespringandmeasuretheamplitudeatthecentre.

Standing waves: velocity of transverse waves arong a stretched string (derivation)'

Standing (stationary) waves in a string - Fixcd and Free Ends (qualitative). Theory o

Nopmal modes of vibration in a stretched string, Energy density and energy transport

of a transverse wave arong a stretched string. vibrations in rods - longitudinal and

transversrs modes (qualitative). velocity of Longitudinar waves in gases (derivation)'

Normal Modes of vibrations in open and closed pipes - Analytical treatment. concept

of Resonance, Theory of Helmholtz resonator'

Acoustics: Absorption coefficient, Reverberation and Reverberation time' Sabirie's

Relerberation formula (rrerivation), Factors affecting acoustics in buildings, Requisites

for good acoustics. Acoustic measurements - intensity attd pressure levels'

Topic Learning Outcomes

C
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Unit - 2 - Standing Waves and Acoustics (13 Hours)

The Portion to be Covered

At the end of the topic, students tho"ld I" 19leto:,

8!Page



\
(

I

Unit-3-Natureofli ht and Interference 13 Hours

The Portion to be Covered

Nature of light: corpuscular model of light, wave model' Maxwells electrom:rgnetlc

wave theory and Wave Particle Duality'

Interference of light by division of wave front: Huygen's theory-concept of Nlre-

front_Interference patfern produced on the surface of water-coherence-Interference of

right waves by division of wave front- young,s double slit experiment- derivation of

expression for fringe vddth-Fresnel Biprism- lnterference with white light'

Interference of light by division of amplitude: Interference by division of amplitude-

Interference in thin film by reflected light-Interference wedge shaped thin film reir

wedge)-color of thin films-Newton's rings (Reflected light) - Michelson Interferonreter'

Determiqatio' of waverength of light, difference in waverength and shapes of lringes'

Topic Learning Outcomes

At the end of the topic, students should be ablc to:

TLO's

1-6. l1-l:

Explain using Michelson tntetferotneter how to determirre t

wavelen$h of liglit'

Give an account of tr-re differe't possible shapes that are obtained ir

M iah"lrotl itlterferorll eter experl ln cnt atr d their rel ev arlce'

Discuss the wave model and the Corpuscular rnodel of light'

Explairr MaxwelIs electrornagnetlc waves'

Give an accoullt of the phenomellon of wave-particle duality'

Give the Huygen theory of wave-front

Define Interference. Give some examples of Interference'

12 lPage

t-6. I l-l:
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DEPARTMENT of PHYSICS

Government Gollege (Autonomous)
Sedam Road o5

Name B.Sc in Physicr Semester

Course Title Slassical Mechanics and Quantum Mechanics- I (Theory)

Course Code: PHY C9-T No. of Credits 04

Contact hours 60 Hours Duration of SEA/Ex 2 hourr

Formative Assessment Mar 40 Summative Assessment Marks 60-

Course Pre-requisite(s): Basics of Mechanics, Newtonian Mechanics, modern physics I

Course Outcomes (COs): After the successful completion of the course, the student will be able to
o Identifu the failure of classical physics at the microscopic ievel.

. Find the relationship between the normalization of a wave function and the ability to

correctlycalculate expectation values or probability densities

. Explain the minimum uncertarnty of measuring both observables on any quantumstate.

o Describe the time-dependent and time-independent Schrcdinger equation lfor simple

potentials likefor instance one-dimensional potential rvell and Harmonic oscillator'

Apply Hermitian operators, their eigenvalues and eigenvectors to find various

commutation anduncertainty relations.

T\IT-1

Introduction to Newtonian Mechanics: Frames of references, Newton's laws of motion' inertial

and non-inertial frames. Mechanics of a particle, Conservation of linear momentum, Angular

momentum and torque, conservation of angular mc.rmentum, work done by a force, conservative

lorce and conservative energy.

Lagrangian formulation: Constraints, Holonomic constraints, non-holonomic constraints,

Scleronomic and Rheonomic constraints. Generalized coordinates, degrees of freedom, Principle

of virtual work, D'Alembert's prinoiple, Lagrangeequations. Newton's equation of motion from

Lagrange equations, simple pendulum, Atwood's machine and linear harmonic

oscillator.

Activities Annexure-I:

LNIT-2

Variational PrinciPle:
equation ofmotion from

[12 Hrs ]

[ 3IIrs ]

I{amilton's principle, Deduction of Hamilton's principle' Lauange

Hamilton,s p.incipie, Hamilton's principle for non-hclonomic s)'stems'

zCHAJRf**Sfr-r
BOARD OF STUDIES

(BoS-Undergra
DePartment

Covernment Cott ;)
Sedanr Rcad' K



OEPARTIVIENT of PfIYSICS

Government College (Autonomous) I

Se i'585105

Hamiltonian Mechanics: The tem' Hamilto'I's equations of-motion'

Hamilton,s equations from var glals of Hamilton's equations, energ]

integrals, [r2 Hrs ]

Activities Annexure-I: [3 Hrs ]

L'}IIT.3

Introduction to Quantum Mechanics

Brief discussion on failure of classical physics to explain black body radiation' Photoelectric

etfect. Compton effect, stability of atoms and spectra of atoms'

Compton scattering: Expression for Compton shift (With derivation)'

\later waves: de Broglie hypothesis of matter waves, Electron microscope' wave description'-

:articles by wave packets, Group and Phase velocities and relation between them' Experimenta

:ridencetbrmatterwaves:Davisson-Germerexperiment,G.PThomson,s

:rperiment and its significance'

Heisenberg uncertainty principle: E,lementary proof of Heisenberg's relation between momenturn

:nd position. energy and time, angular momentum and angular position' illustration lt

-rcertaintv principle by Gamma ray microscope thought erperiment' corrsequences of tte

_ncertainfy relations: Diffraction of electrons at a single slit, why electrorr cannot erist tr

:-:cleus?.

-\ctir-ities Annexure-I:

t12 Hrs I
[3l{rs]

', \tT-+

Foundation of Quantum Mechanics

?:-L,abilistic interpretation of the wave function - normalization and orthogonalitl' of rrai

_:_:tions. -A.dmissibility conditions on a wave function, Schrodinger equation: equatron '

-- -:--n of matter waves - Schrodinger wave equation for a free particle in one 6nd th:-:

- :=:.si,rn. time-deoendent and time-independent wave equations' Probability current cens':

::-:].-n if continuitl an.l its physical significance, Postulates of Quantirm mechanics:States :

-.-=-a-ized rvave functions' Dynamical variables as linear Hermitian operators' (posidr

:_:,.nium. angurar momentum, and energy as examples). Expectation values of operators al

--=:i.neel'olution.Ehrenfesttheorem(noderivation),Commutatorbrackets-Simuitane:

_=::':un;tions.Commutatorbracketusrngposition,momentumandangularmomen:j

us)

G :v::rrtnrertl 3"1'.irolit"ni-5851 
05

i;;ant ^"ii",natat<a;

112 Hrs l



wU
DEPARTTEI{T d PH\T$CS

Government College (Autonomous)
Sedam Road Kalaburagi-S85'i O5

Activities Annexure-I :

REFERENCES

I . Physics for Degree Students B.So., Third Year,

S.Chand &Company Pw. Ltd., 2014.

l. Classical Mechanics. H.Goldstein, C.P. Poole, J.L. Safko, 3rd Edn. 2002, Pearson Efueation.

-r. Classical Mechanics: An introduction, Dieter Strauch, 2009, Springer

+. Classical Mechanics, G. Aruldhas, 2008, Prentice-IIall of l:rdia Private limited, New Delhi.

5. Classical Mechanics, Takwale and Puranik-1989, Tata Mcgraw Hill, new Delhi

6. Concepts of Modem Physics, Arthur Beiser, McGraw-Hill, 2009. 
I

7. physics for Scientists and Engineers with Modern Physics, Serway and Jewett, 9th edition,

CengageLeanring, 20 I 4.

S. euantum Physics, Berkeley Physics Course Vol. 4. E.H. Wichman, Tata McGr7fu-Hill Co.,

2008.

9. Six ldeas that ShaPed PhYsics:

HiII,2003.

10. p M Mathews and K Venkatesan, A Textbook of Quantum Mecha4ics, Tata

McGraw Hill publication, ISBN: 9780070146174'

11.Ajoy Ghatak, S. Lokanathan, Quantum Mechanics: Theory and Applica'tions, Springer

Publication,ISEN 97 8-l -4020 -2130-5'

12. Modern Ptrysics; R.Murugeshan & K.sivaprasath; S. chand Publishing'

13. G Aruldhas, Quantum Mechanics, Phi Leaming Private Ltd., ISBN: 9788120336?"

1-1. Gupta, Kumar & Sharma, Quantum Mechanics, Jai Prakash Nath Publications'

PRACTICALS: List of ExPeriments

Todetermine'g',theaccelerationduetogravity'atagivenplace'fromtheL-T

graph, for a simPle Pendulum.

Studying the effect of mass of the bob on the time period of the simple pendulum

Studying the effect of amplitude of oscillation on the time period of the simple

pendulum ' ''
4. Determine the acceleration of gravity is to use an Atwood's machine'

5. Study the conservation of energy and momentum using projectile motion'

6.VerificationofthePrincipleofConservationofLinearMomentum

T.DeterminationotPlanckconstantandworkfunctionofthematerialofthe

[3Hrs]

C.L.Arora and P.S.Hemne, 1st 6ditic'n, 
,

Particle Behave like Waves, Thontas A. Moore,-*4cGraw

t.

2.

3.

us)

":: : :Hi::; lli'uiJ* ; n.' uu u,' o u



gram Name

ourse Title

urse Code:

DEFART&A ENT of pttySIGS
Government Gollege (Autonomous)

Sedam Road Kalaburagi-Sg5i O5

iFormative Assessment Mark

Course pre-requisite (s): pUC Science Knowledge

course outcomes (cos): After the completion of the course, the student will be abli to
Describe atomic properties using basic atomic models.

Interpret atomic spectra of erements using vector atom model.

Interpret molecurar spectra of compounds using basics of m'lccurar physics.
Explain laser systems and their applications in various fields.

I nit 1: Basic Atomic models

lomson's atomic model; Rutherford atomic model - Model, Theory of alpha pu.ti"tl scatrering.
Rutherford scattering formula; Bohr atomic model - postulates, Derivation of expression roo.uai.r.
:-'tal energy of electron; origin of the spectral lines; Spectral series of hydrogen atom; Effect of
nuclear motion on atomic spectra - derivation; Ritz combination principle; correspondence
rinciple; critical potentiars - criticar potential, excitation potential
and ionisation potential; Atomic excitation and its types, Franck-Hertz experiment
>'mmerfeld's atomic model - model, Derivation of condition for allowed elliptical orbits.

in Physics lSemester

ements of Atomic, Molecular & L;s". physi".s (Theory')

HY CI I-T

ontact hours Hou rs

lr2 Ilrsl

' [3 Hrs]
1 ' Students to estirnate radii of orbits and energies of electron in case of hydrogen atom in

different orbits and plot the graph of radii lenergy versus principal quanfum numb€r .n,.

Analyse the nature of the graph and draw the inferences.

:' Students to search critical, excitatiou and ionisaticn potentials of different elements and plot
the graph of critical /excitation / ionisation potentials versus atomic number/mass

number/neutron number of element. Analyse the nature of the graph and drau- the

inferences.

l- rir 2: Vector a.tomic model and optical spectra

=::or atom model - model fundamentals, spatial quantisation, spinning

\ctivities:

ummative Assessment Marks



DEPARTMENT of PHYSIGS

Government Gollege (Autonomous)
Sedam Road Kalaburagi'585{O5

numbers associated with vector atomic model; Ccupling schemes - L-S and j-j schemes; Pauli's

exclusion principle; Magnetic dipole moment due to orbital motion of electron - "deriyation:

Magner ic dipole moment due to spin motion of electron; Lande g-factor and its cal[ulation fcr

different states; Stern-Gerlach experiment - Experimental arrangement and Principle; Fine strucrur:

of spectrar lines with examples; Spin-orbit coupring/Spin-orbit Interaction - qualitative; opticai

spectra-spectralterms,spectralnotations,selectionrules'intensityrules;Finestructureofth;

sodiumD-line;zeemaneffect:Types,Experimentalstudyandclassicaltheorycfnormalzeers--

effect,Zeemanshiftexpression(noderivation),examples;Starkeffect:Experimentalstudy'TiF-

and examples. 
[12 Hn ]

Activities: ,[3Hn)
I

1. Students to couple a p-state and s-state electron via L-S and j-j coupling schemes'for a

system with two electrons and construct vector diagrams for each resultant' Analysethe

coupling results and draw the inferences'

2.Studentstoestimatemagneticdipolemomentduetoorbitalmotionofelectronfordifferen:

states 
2prn, 2p312,2Pstz,2p112,2Penand 2Pttp ancl plot the graph of dipole m'oment versus total

orbital angular momenlum "J'' Analyse the nature of the graph

and draw the inferences'

I--nit 3: Molecular PhYsics ," ,

...pesofmoleculesbasedontheirmomentofinertia;Typesofmolecularrnotionsand

::.ergies; Born-oppenhein'er approximation; origin of molecular specffa; Nature of molecular

::3:tra: Theory of rigid rotator - errergy levels and spectrum' Qualitative discuision onNon- rigid

--:eror and centrifugal distortion; Theory of vibrating molecule as a simple harmonic oscillator -

.,--erg] levels and spectrum; Electronic spectra of molecules - fluorescence and phosphorescence:

?-eman effect _ Stoke,s and anti-Stoke,s lines, characteristics of Raman spectra, crassici-l and

:.3nnlmapproaches,ExperimentalstudyofRamaneffect;AppiicationsofRamaneffect.
[12 Hrs ]

[ 'r ff'rs ]

-\ctivities :

l. Students to estimate enersv of -igid diatomic molecules 
:o' 1tt "11 ::":i1';1J;t;,

:"ffiffi;.;r", rotati rnal quantum number'J'' Analyse the nature of the graph:r'c

, ,: --^^l^.^^+crac

drarv the inferences' Also students study the effect of isotopes -iitT::t:::t:::

r :"::.t::':T;",. energy of harmonic vibrating molecules co, HCr and prot he grapl

rf the *EiStUOentS [U s)Lrrrrolv v"-' oJ - r.\p _*-1.-

ofribrationalenergyversusvibrationalquantunrSm.b.e,."if.l'I'1n.T.u'eLlILl19=*l-..

,u.?:$I,:';*"..:?:j::'o
B""0.'*;"' "lTn':;

.,,"P.""Ii,{llli*t*',1'#?3i'j : :-T:::: l*='Y'"oi '' 
n'' st u'' o s

I r4...3'.2ka-)



DEPARTnilENT of PHYSIGS

Government Gollege (Autonomous)
Sedam Road Kalaburagi-5851O5

and draw the infe:ences.

Unit 4: Laser Phvsics

Ordinary light versus laser light; Characteristics of laser light; Interaction of radiation with matter -

Induced absorption, spontaneous emission and stimulated emission vrith mention ofrate eq.rations;

Einstein's A and B coefficients - Derivation of relation betrveen Einstein s coefficients and

radiation energy density; Possibility of amplification of light; Population inversion; Methods of

pumping; Metastable states; Requisites of laser - energy source, activemedium and la;er cavity,;

Difference between Three level and four level lasers with examples;Types of lasers with examples;

Construction and Working principle of Ruby Laser and He-Ne Laser; Application of lasers

rqualitative) in science & research, isotope separation, cornmunication, firsion, medicine, indusfiry,

'.r ar and space I

[J]IIrs J

[3Hrs]-\ctivities:

I. Students to search different lasers used in medical field (ex: eye surgery, endoscopy,

dentistry etc.), list thei: parameters and analyse the need of these parameters for specific

application, and draw the inferences. Students also make the presentation of the study.

Students to search different lasers used in dcfence field (ex: range finding, laser weaoon.

etc.), list their parameters and analyse the need of these paramet:rs for specific application-

and drarv the inferences. Students also make the presentation of the study. i

REFERENCES

l. Modem Physics, R. Murugeshan, Kiruthiga Sivaprakash, Revised Edition, 2009, S. Chand &

Company Ltd.

2. Atomic & Molecular spectra: Laser, Raj Kumar, Revised Edition, 2008, Kedar

Nath Publishers. Meerut.

3. Atomic Physics, S.N. Ghoshal, Revised Edition, 2013, S. Chand & Company Ltd','

-1. Concepts of Atomic Physics, S.P. Kurla, First Edition, 2018, Nelv Central Book Agencl'fPt

Ltd.

5. Concepts of Modern Physics, Arthur Beiser, Seventh Edition, 2015, Shobhit Mahajan' S'

Rai Choudhury, 2002, McGraw-Hill.

6. Fundamentals of Molecular Spectroscopy, C.N. Banwell and E'M' McCash, Fourth Editior

z

Nath Ram



I

DEP PHYSIGS

Government Gollege (Autonomous)
Sedam Road Kalaburagi-585{05

200 8,Tata McGra,.v-Hi ll Publishers.

7. Elements of Spectroscopy - Atomic, Molecular and Laser Physics, Gupta,, Kumar a:

Sharma, 20l6,Pragati Publications. ;

PRACTICALS: List of Experiments.

To determine Planck's constant using Photocell.

To determine Planck's constant using LED.

To determine wavelerrgth of spectral lines of mercury source using spectrometer.

To determine the value of Rydberg's constant using diffraction grating and hydrogen discharge tube.

To determine the wavelength of H-alpha emission line c.f ilydrogen atom. , ,'
To determine fine structure constant using fine structure separation of sodium D-lines using a plane

diffraction grating.

To determine the value of eim by Magnetic focusing or Bar magnet.

3- To determine the ionization potential of nrercury.

3 To setup the Millikan oil drop apparatus and determine the charge of an electron.

13. To determine the absorption lines in the rotational spectrum of Iodine vapour.

ll. To determine the force constant and vibrational constant for the iodine molecule from its absorption

spectrum. I

tZ. To detennine the wavelength of laser using diffiaction by single slit/double slits. i
13. To determine wavelength of He-Ne laser using plane diffraction grating.

lz. To determine angular spread of He-Ne laser using plane diffraction grating.

15. Study of Raman scattering by CCI+ using laser and spectrometer/CDS

\ote: Students have to perform at leerst EIGHT(8) experiments from above list



Course Title 

to: 

Program Name 

Course Code: 

Contact hours 

Course Pre-requisite(s): 

Governmnent College (Autonomous) 

UNIT-1 

DEPARTMENT of PHYSICS 

Sedam Road Kalaburagl-585105 

Formative Assessment Marks 40 

B. Sc 

PHY C14 -T 

Elements of Condensed Matter & Nuclear Physics (Theory 

60 Hours 

Semester 

Detectors 

VI 

No. of Credits 4 

Course Outcomes (COs): Afer the successful completion of the course, the student will be able 

Duration of SEA/Exam 3 hours 
Summative Assessment Marks 60 

Explain the basic properties of nucleus and get the idea of its inner information. 

Understand the concepts of binding energy and binding energy per nucleon v/s tnass 
number graph. 

Describe the processes of alpha, beta and gamma decays based on well-establishet 
theories. 

photoelectric effect, Compton scattering and pair production. 
Explain the basic aspects of interaction of gamma radiation with matter by 

Explain the different nuclear radiation detectors such as ionization chamber, Geiger 
Mueller counteretc. 

Explain the basic concept of scintillation detectors, photo-multiplier tube and 
semiconductor 

Crystal systems and X-rays: Crystal structure: Space Lattice, Lattice translational vectors, 
Basis of crystal structure, Types of unit cells, primitive, non-primitive cells.. Seven crystal 

system, Coordination numbers, Miller Indices, Expression for inter planner spacing. X Rays: 
Production and properties of X rays, Coolidge tube, Continuous and characteristic X-ray spectra; 

Moseley's law. X-Ray diffraction, Scattering of X-rays, Bragg's law. Crystal diffraction: 
Bragg's X-ray spectrometer- powder diffraction method, Intensity vs 20 plot (qualitative). 
Free electron theory of metals: Classical free electron model (Drude-Lorent2 model), 

expression for electrical and thermal conductivity, Weidman-Franz law, Failure of classical free 
electron theory; Quantum free electron theory, Fermi level and Fermi energy, Fermi-Dirac 

distribution function (expression for probability distribution F(E), statement only); Fermi Dirac 
distribution at T=0 and E<Er, at T# 0 and E>Er F(E) vs E plot at T = 0 and T0. Density of 

statesfor free electrons (statement only, no derivation). 

BOARD OF STUDIES 
(BoS-Undergraduate Course) Department of Physics Government College (Autonomous) Sedam Road, Kalaburagi-585105 

(Karnataka) 



Activities: Annexure-1 

UNIT-2 

Magnetic Properties of Matter, Dielectrics and Superconductivity 
Magnetie Properties of Matter 

DEPARTMENT of PHYSICs 

Government College (Autonomous) 
Sedam Rond Kalaburagi-585105 

Activities: Annexure-II 

Review of basic formulac: Magnetic intensity, magnetic induction, permeability, magnetic 
susceptibility, magnetization (M), Classification of Dia, Para, and ferro magnetic materials; 

Langevin Classical Theory of dia - and Paramagnetism. Curie's law, Ferromagnetism and 
Ferromagnetic Domains (qualitative). Discussion of B-H Curve. Hysteresis and Energy Loss, Hard 
and Soft magnetic materials 

UNIT-3 

Dielectrics: Static dielectric constant, polarizability (electronic, ionic and orientation), calculation 
of Lorentz field (derivation), Clausius-Mosotti equation (derivation), dielectric loss. 
Superconductivity: Definition, Experimental results -Zero resistivity and Critical temperature The critical magnetic field - Meissner effect, Type I and type II superconductors. 

[12 Hrs | 
|3 Hrs | 

Activities: Annexure-II 

UNIT-4 

General Properties of Nuclei: Constituents of nucleus and their intrinsic properties, quantitative facts about mass, radii, charge density (matter density), binding energy ,main features of binding 
energy versus mass number curve, angular momentum, parity, magnetic moment, electric 
moments 

'[12 Hrs ] 
[3 Hrs] 

Radioactivity decay: Radioactivity : definition of radioactivity, half life, mean life, radioactivity equilibrium (a) Alpha decay: basics of a-decay processes, theory of a emission (brief), Gamow factor, Geiger-Nuttall law. (b) B-decay: energy kinematics for B-decay, positron emission, electron capture, neutrino hypothesis. (c) Gamma decay: Gamma rays emission & kinematics, internal conversion (Definition). 

[12 Hrs] 
[3 Hrs ] 

Interaction of Nuclear Radiation with matter: Gamma ray interaction through matter, photoelectric effect, Compton scattering, pair production, Energy loss due to jonization (quantitative description of Bethe Block formula), energy loss of electrons. 

BOARD OF SUDJES 
(B0S-Undergraduate Course) Department of Physics 

Government College (Autonomous) 
Sedam Road, Kalaburagi-585105 

(Karnataka) 



Activities: Annexure-I| 

Sedam Road Kalaburagl-8861 05 Deteetor for Nuclear Radiations Gas detectors: estimation of clectric field, mobility of particle, 
0 on7alion chamber and GM C'ounter. Basic principle of Scintillation Detèctors and 

construction of photo-multiplier tube (PMI), Accelerators : Cyclotrons and Synchrotrons. 

REFERENCES 

Text Books 

DEPARTMENT of PHYNCS 
Government College (Autonomous) 

Meerut(2017). 

1. Solid State Physics-R. K. Puri and V.K. Babber., S.Chand publications, 1 Edition(2004). 
2. Fundamentals of Solid State Physics-B.S.Saxena, P.N. Saxena,Pragati prakashan 

Reference Books 

3. Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008). 
Nuclear Physics, Irving Kaplan, Narosa Publishing House 

1. Introduction to solid State Physics, Charles Kittel, VIl edition, (1996) 5. Solid State Physics- A J Dekker, MacMillan India Ltd, (2000) 
6. Essential of crystallography, MA Wahab, Narosa Publications (2009) 7. Solid State Physics-S O Pillai-New Age Int. Publishers (2001). 8. Concepts of nuclear physics by Bernard L. Cohen. (Tata McGraw Hill, 1998). 9. Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004). 10. Introduction to High Energy Physics, D.H. Perkins, Cambridge Univ. Press 

[12 Hrs | 
|3 Hrs | 

11. Basic ideas and concepts in Nuclear Physics An Introductory Approach by K. Heyde (Institute ofPhysics (10P) Publishing, 2004). 
12. Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, 2000). 13. Physics and Engineering of Radiation Detection, Syed Naeem Ahmed (Academic Press, Elsevier,2007). 

PRACTICALS: List of Experiments 

CONDENSED MATTER PHYSICS 

CH¤IRMAN 
BOARD OF STUDIES 

(BoS-Undergraduate Course) 
Department of Physics 

Government College (Autonomous) 
Sedam Road, Kalaburagi-585105 

(Karnataka) 



Government College (Autonomous) 

1 Determination of Plank's constant by Photo Cell 

DEPARTMENT of PHY sICS 

2 Hall Efect in semicondktor determination of mobility. . hall coefficient. 

4. Thermistot energy gap 

Sedam Road Kalaburagi-54510s 

3 Enetgy gap of semicondactor (�iode transistor) by revere saturation method 
5. Fermi Energy of Copper 

6. Analysis of X-ray diffraction spectra and calculation of lattice parameter. 7. Plank's constant by LED 
8. Spectral Response of Photo Diode and its |-V Characteristics. 9. Determination of particle size from XRD pattern using Debye-Scherrer formula. 

NUCLEAR PHYSICS 

10. Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method). 
11. Measurement of susceptibility of paramagnetic solid (Gouy's Method) 

1. Study the characteristics of Geiger-Müller Tube. Determine the threshold voltage. plateau 
regionand operating voltage. 

2. Study the absorption of beta particles in aluminium foils using GM counter. Determine mass 

attenuation coefficient of Aluminium foils. 

3. Study the absorption of beta particles in thin copper foils using G M counter and 

determine massattenuation coefficient. 

4. Study the attenuation of gamma rays in lead foils using Cs-137 source andG M counter. 

Calculatemass attenuation coefficient of Lead for Gamma. 

5. Determine the end point energy of T-204 source by studying the absorption ot beta 

particles in aluminium foils. 

6. Study the attenuation of absorption of gamma rays in polymeric materials using Cs-l37 
Source and G M counter 

Note: Students have to perform at least EIGHT(8) experiments from above list 

CHAIRMR 
BOARD OF STUDES, 

(BoS-Undergraduate Course) 
Department of Physics 

Government College (Autonomaus) 
Sedam Road, Kalaburagi-585105 

(Karnataka) 



Program Name 
Course Title 

Course Code: 

Contact hours 

DEPARTMENT of PHYSICS 
Government Collego (Autonomous) 

Sedam Road Kalaburagl-5851 05 
B. Sc in Physics 
Electrodynamics and Statistical Physics (Theory) 
PHY CI8-T 

Formative Assessment Marks 40 
60 Hours 

Course Pre-requisite (s): PUC Science Knowledge 

Activities: 

Describe basics of electrodynamics. 
Explain EM wave propagation in unbounded media. 
Apply classical statistics to physical situations. 
Apply quantum statistics to physical problems. 

Unit 1: Basics of Electrodynamics 

Course Outcomes (COs): After the completion of the course, the student will be able to 

Activities: 

Summative Assessment Marks 60 

Semester 

Duration of SEA/Exam 2 hours 

Review of Maxwell's equations. Displacement Current. Vector and Scalar Potentials. Gauge 
Transformations: Lorentz and Coulomb Gauge. Boundary Conditions at Interface between 
Different Media. Wave Equations. Plane Waves in Dielectric Media. Poynting Theorem and 
Poynting Vector. Electromagnetic (EM) Energy Density. Physical Concept of Electromagnetic 
Field Energy Density, Momentum Density and Angular Momentum Density. 

Unit 2: EM Wave Propagation in Unbounded Media 

VI 

No. of Credits 04 

1. Students to study the physical meaning of divergence and curl operators and apply the 

knowledge to understand Maxwell's equations. Present the study by PPT presentation. 
2. Students to identify different wave equations in physics and learn to solve the 

equations by different techniques 

CHARMA, 
BOARD OF STUDIEs 

(BoS-Undergraduate Course) 

Plane EM waves through vacuum and isotropic dielectric medium, transverse nature of plane EM 

waves, refractive index and dielectric constant, wave impedance. Propagation through çonducting 

media, relaxation time, skin depth. Wave propagation through diluteplasma, electrical conductiity 
of ionized gases, plasma frequency, refractive index, skin depth, application to propagation 
through ionosphere. EM wave propagation in optical fibers. 

Departinent of Physics 
Goiment College (Autonomous) 
SuGam Road, Kalaburagi-5851 05 

(Karnataka) 
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[12 Hrs ] 
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characteristics. 

1. Students to identify optical fibers used in different applications and record their 
Government College (Autonomous) 

2. Students to identify radiation sources used in mobile communication and list their 

Unit 3: Classical Statistics 

DEPARTMENT of PHYSICS 

characteristics (2G/3G/4G/5G). 

Activities: 

Sedam Road Kalaburagi-585105 

Macrostate & Microstate, Elementary Concept of Ensemble, Phase Space, Entropy and 

Thermodynamic Probability, Maxwell-Boltzmann Distribution Law, Partition Function, 

Thermodynamic Functions of an Ideal Gas, Classical Entropy Expression, Gibbs Paradox, Sackur 

Tetrode equation, Law of Equipartition of Energy (with proof) -Applications to Specific Heat 

and its Limitations. 

Unit 4: Quantum Statistics 

1. Students to learn Binomial distribution using coins and plot the distribution curve. 

2. Students to learn Normal distribution using nails and plot the distribution curve. 

Activities: 

Bose-Einstein distribution law, Thermodynamic functions of a strongly Degenerate Bose Gas, 

Bose Einstein condensation, Radiation as a photon gas and Thermodynamic functions of photon 

gas. Bose derivation of Planck's law. 

|12 Hrs.] 

|3 Hrs.] 

Fermi-Dirac Distribution Law, Thermodynamic functions of a Completely and strongly 

Degenerate Fermi Gas, Fermi Energy, Electron gas in a Metal, Specific Heat of Metals, 

Relativistic Fermi gas, White Dwarf Stars, Chandrasekhar Mass Limit. 

REFERENCES 

1. Students to list particles belonging to Bosons and Fermions, and understand their 

characteristics . Students also make the presentation of the study. 

2. Students to search the contribution of Indian scientist J.C. Bose in Bose-Einstein 

condensation. Students also make the presentation of the study. 

2. Electromagnetic field Theory, R.S. Kshetrimayun, 2012, Cengage Learning 

|12 Hrs.] 

|03 Hrs.] 

1. Introduction to Electrodynamics, D.J. Griffiths, 3rd Ed., 1998, Benjamin Cummings. 

3. Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer 

BOARD OF STUDIES 
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4. Statistical Physics, Berkcley Physics Course. E. Reif, 2008, Tata McGraw-Hill 
3. Statistical and Thermal Physics. S. Lokanathan and R.S. Gambhir. 1991, Prentice rall 

DEPARTMENT of PHYSICS 

Government College (Autonomous) 

O. An Introduction to Statistical Mechanics & Thermodynamics, R.H. Swendsen, 2012, 
OxfordUniversity Press. 

PRACTICALS: List of Experiments 

Sedam Road Kalaburagl-585103 

1. Specific Heat of Solid by Electrical Method 

3. B-H Curve Using CRO. 

2. Determination of Dielectric Constant of polar liquid. 

4. Spectral Response of Photo Diode and its I-V Characteristics 
J. Design and construct a Wien bridge oscillator (sine wave oscillator) using op-amp 

6. Study the characteristics of a thermistor (temperature coefficient of resistance). 
7. Study of V-I characteristics of LED. 
8. Binomial distribution using coins and plot the distribution curve. 

solid state laser. 

9. Normal distribution using nails and plot the distribution curve. 
10. To find the width of the wire or width of the slit using diffraction pattern by a He-Ne or 

13. Assignment-1 

11. Optical image addition/subtraction. 

14. Assignment-2 

12. Optical image differentiation. 

15. Assignment-3 

Note: 1.As and when new experiments available & set upped will be introduced time-to- time. 

Note: 2.Students have to perform at least EIGHT(8) experiments from above list 

Pedagogy: Lecture/ PPT/ Videos/ Animations/ Role Plays/ Think-Pair-Share/ Predict-Observe 

Explain/ Demonstration/ Concept mapping Case Studies examples/ TutorialW Activity/ Flipped 
Classroom/ Jigsaw/ Field based Learning/ Project Based Learning/ Mini Projects/ Hobby Projects/ 
Forum Theatre/ Dance/ Problem Based Learning/ Game Based Learning Group Discussion/ 
Collaborative Learning/ Experiential Learning/ Self Directed Learning etc. 

Pedagogy: Demonstration/Experiential Learning /Self Directed Learning etc. 

BOARD OFSTUDIES 
(BoS-Undergraduate Course) Department of Physics 

Government College (Autonomous) 
Sedam Road, Kalaburagi-585105 
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