Annual Scheme

B.Sc. (Physics) Course Year Il 2024-25

Paper Minimum Passing Maximum Marks
Marks

I- Solid State Physics 18 50

[I- Nuclear Physics 18 50

[lI- Elementary Quantum Mechanics and.8 50

Spectroscopy

Physics Practical 27 75

TOTAL 225
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B.Sc. PART Il (PHYSICS) 2024-25

PHYSICS
Scheme:
Three Papers Min. Pass Marks 54 x.Marks 150
Paper-I 3hrs. Duration Max 50 Marks
Paper-II 3hrs. Duration Max 50 Marks
Paper-Iil 3hrs. Duration Max 50Marks
Practical 5 hrs. Duration Min. Pass M&Ks Max. Marks 75

40% weightage will be given to problems and nunadsic

Paper-I Solid State Physics
Duration:3 hrs. Max.
Marks:50

Notel The question paper will contain three sectionsrateu—
Section-A : One compulsory question with 10 pdrésjing 2 parts from each unit, short answer in

20 words for each part. Total mafks:
Section-B : 10 questions, 2 questions from each Gnjuestions to be attempted, taking one fr(
each unit, answer approximately in 250 words. Total marks: 25

Section-C :04 questions (question may have sulsidivj covering all units but not more than on
guestion from each unit, descriptive type, answeabout 500 words, 2 questions to be attemp
Total marks: 20
Unit-1
Crystal Binding and Crystal Structure: Crystal bonding, ionic bond, binding energy ohic
crystal, determination of the repulsive exponenyatent bonding, metallic bonding, molecular
Vander Waal’s bonding, hydrogen bonding, Spacécé&atnd Crystal structure, reciprocal lattic
Bravis lattice, Miller indices and crystal struat, Spacing of planes in Crystal LatticeprAic
Packing, Simple cubic structure, Face centengbiccstructure, Hexagonal closed packed structy
Pervoskite structure, X-ray diffraction and Braglgi&, Laue pattern.

Unit-11
Thermal Properties of Solids,Concepts of Thermal Energy and Phonons, Intdfnargy and
Specific Heat, The Various theories of Lattice sjedHeat of Solids, The Einstein Modej
Vibrational Modes of Continuous Medium, Debye MbcElectronic Contribution of the intern
Energy to the Specific Heat of Metals, Thermal Qantdity of the Lattice.

Unit-llI
Band Theory of Solids, Formation of bands, Periodic Potential of a soWdave function in a

Periodic Lattice and Bloch Theorem, Number of $tatethe Band, Kronig Penny model, Velocim/

of the Bloch electrons and Dynamical effective mag®mentum, Crystal Momentum an
Physical Origin of the Effective Mass, Negatitdfective Mass and Holes, The distinctic
between metals, insulators and intrinsic sendaaotors.

Unit-1V
Electrical Conductivity, Drude-Lorentz Theory of Electrical Conductivity, IBonan Transport

Equation, Sommerfield Theory of Electrical Conduity, Mathiessen’s Rule, Thermal Conductivity

and Widemann-Franz’sLaw, The Hall Effect.
Superconductivity, Introduction, Meisner's effect, The Isotope Effeahd Electron-Phonor
Interaction, The Effect of the Superconductivityaisition on properties, Special Features
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Superconducting Materials, London’s equation, Fxantization, Qualitative discussion of BC
Theory of Superconductivity, Cooper Pairs, Appli@as of Superconductors, Josephson Junction

Unit-V
Magnetic Properties, Origin of Atomic Magnetism, Dynamic of Classicalpble in Magnetic fij
Magnetic Susceptibility, Phenomenon of Diamagmetis Paramagnetism, Paramagnetism o
Crystal, Ferromagnetism, Temperature Dependancatiration of Spontaneous Magnetizatior
Paramagnetic Region, The nature of ferromagnetiature and Origin of Weiss Molecular H
Heisenberg’'s Exchange Interaction, Quantum ThedryFerromagnetism, Relation betwee
(Exchange Integral) and | (Weiss Constant), Feagmetism Domain.

Paper-1l Nuclear Physics
Duration:3 hrs. Max. Marks:50
Note: The question paper will contain three sectionsrateu—

Section-A : One compulsory question with 10 pargsjing 2 parts from each unit, short answer in
20 words for each patrt. Total marls

Section-B : 10 questions, 2 questions from each Gnjuestions to be attempted, taking one fr(
each unit, answer approximately in 250 words. Total marks: 25

Section-C :04 questions (question may have sulsidivj covering all units but not more than on
guestion from each unit, descriptive type, answeabout 500 words, 2 questions to be attemp

Total marks : 20
Unit-I

Nuclear Properties: Rutherford’s scattering and Nucleus model of at®mgperties of Nuclei,
Mass, Charge, Estimation of charge density, sieasitly, spin, parity, statistics, magnetic dipg
moment, Electric Quadrupole Moment, Mass Defect aydtematics of Binding energy
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Nuclear Force, Liquid drop model, Semi Empirical ddaformula and its applications; 1. Alp
decay, 2. Mass Parabola, 3. Mirror Nuclei, Nuclass measurements, Aston's Mass Spectrogr
Double Focussing Msss Spectrograph and Doubletadeth
Unit-1I

Nuclear Fission:- The Discovery of Nuclear Fission, The Energy Redems Fission, Mass ang
Energy distribution of fission products, Neutronigsion in fission, Eenrgetics of Spontaneo
fission, Bohr Wheeler theory and Quantum effectsuthbn induced fission, Fission cross-secti
and threshold, Nuclear Fission as a source of Bndrge Nuclear Chain Reaction, condition {
controlled chain Reaction, The principal of Nucléactors, classification of Reactors, Typig
Reactors, Power of Nuclear Reactor, Critical sizeTbermal Reactors, The Breeder React

Constituents of nucleus, Discovery of neutron anotgm-neutron hypothesis, Nuclear potentH

Reprocessing of the Spent Fuel, Physical, Chenaindl Biological effects of nuclear radiationfs

Radiation hazards.

Unit-11
Nuclear Fusion Nuclear Fusion reactions, The sources of stdaergy, The problems of
controlled nuclear fusion, The plasma-Fourth Stdtthe Matter, fusion Reaction, Energy Balan
and Lawson Criterion, Magnetic Confinement of PlasnClassical plasma Losses from tj
Magnetic Container, Anomalous Losses, Turbulencg plasma Instabilities, The Laser fusi
Problem, fusion Reactor:
Elementary particles Classification of Elementary Particles, Qumtumnihers, Fundamental
Interactions, Unified approach (Basic ideas), Thieservation Laws, Quarks Basic idea of color g
qguark confinement.
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Unit-1V
Accelerators lon sources, Cock-Craft-Walten High Voltage Gemers, Van De- Graff Generators
Drift Tube Linear Accelerators, Wave Guide Accelera Magnetic Focussing In cyclotron
Synchrocyclotron, Betatron, the Electromagneticubtibn Accelerator, Electron Synchrotrof
Proton Synchrotron.
Unit -V
Particle and Radiation Detectors lonisation Chamber, Region of Multiplicative Opgon,
Proportional Counter, Geiger-Muller Counter, CldCisamber.
Cosmic Rays Discovery of Comic Rays, Nature of Cosmic Raydt and hard component variatio
in cosmic rays-
(1) Latitude Effect
(2) East-West Asymmetry Directional Effect
Altitude Effect.
Detection of cosmic Ray particles, Qrigf Cosmic Rays

Paper Il - Elementary Quantum Mechanics and Spectoscopy
Duration:3 hrs. Max. Marks:50
Note: The question paper will contain three sectionsrateu—
Section-A : One compulsory question with 10 pdrgsiing 2 parts from each unit, short answer in
20 words for each part. Total marRs :

Section-B : 10 questions, 2 questions from each Gnjuestions to be attempted, taking one fr¢

=]
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each unit, answer approximately in 250 words. Total marks: 25

Section-C :04 questions (question may have sulsidivi covering all units but not more than on

guestion from each unit, descriptive type, answeabout 500 words, 2 questions to be attemp
Total marks : 20

UNIT -1

Experimental Evidence of Quantum Theory: limitations of classical theory to explain, specif
heat of solids, Black Body Radiation, Planck's duanhypothesis and qualitative discussion
radiation law, photoelectric effect, Compton effeldtatter Waves, De Broglie relation, Davisg

Germer experiment, electron interference experimégntertainity principle (i) Position & momenti

(i) Energy & Time (iii) Angular displacement andomentum. its application such as (i) Ng
existence of electron in nucleus, (ii) Ground seergy of H-atom, (iii) Ground state energy
harmonic oscillator (iv) Natural width of spectliles.

UNIT-II
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Schrodinger's Wave MechanicsSchrodinger's equation, Its need and justificatione dependent
and time independent forms, physical significanéeth@ wave function and its interpretatio
probability current density. Operators in quantumchanics, Definition of an operator, linear a
Hermitian operators, State function, Expectatiolu@af dynamical variables, position momentu
and energy, Fundamental postulates of quantum mashaEigenfunction and eigen value
Degenracy. Orthogonality of eigenfunction, Commiotat relations, Ehrenfest's theorem a
complementarity wave packet, group and phase \adecPrinciple of superposition, construction
one dimensional wave packet, its momentum repraseni (Fourier transform), Gaussian wa
packet its momentum representation (Fourier trangfadGaussian wave packet, Diffraction at
single slit, Uncertainty principle.
UNIT -1l
Simple solution of Schrodinger's Equation: Time independent Schrodinger equation

stationary state solution, Boundary and continainditions on the wave function, particle in o
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dimensional box, Eigenfunction and eigenvaluescrdie energy levels, generalisation to thr
dimensions and degenaracy of levels. Potentiassaed rectangular potential barrier, calculation

reflection and transmission coefficient. Qualitatidiscussion of the application to alpha decmy,

Square well potential problem calculation of trarssion coefficient and resonant scatteri
(Ramsaur—Townsent effect).

UNIT - IV

be
of

g

Bound state problems :Particle in one dimensional infinite potential ixaxhd finite depth potential
well-energy eigen—values and eigenfunction, trashescil equation and its solution, Simp
harmonic oscillator (one dimensional case) andit@iazle discussion of its eigenfunctions, ener
eigenvalues. Zero point energy, parity symmetrid antisymmetric wave function's with graphic
representation. Schrodinger equation for a sphHirisgmmetric potential, Schrodinger equation f
a one electron atom in spherically coordinatesasgion of variables, Orbital angular moment
and quantization spherical harmonics, energy legéls—atom, Shapes of n =1 and n = 2 w.
functions, Average value of radius of H-atom

UNIT -V

Applications of Quantum Theory to Atomic Spectroscpy: Quantum features of spectra of 03
electron atoms, Frank—Hertz experiment and dis@r&rgy states, Stern and Gerlach experim
spin and magnetic moment, Spin orbit coupling analitptive explanation of fine structure, Atom
in magnetic field Zeeman spliting, Stark Effect.

Molecular Spectroscopy: Qualitative features of molecular spectra, Rigiator discussion of
energy, eigenvalues and eigenfunction, rotationargy levels of diatomic molecules, Rotation
spectra, vibrational energy levels of diatomic noales, vibrational spectra, vibrational rotation
spectra.

PHYSICS PRACTICAL
Duration 5 hrs. Min. Pass Mark&7 Max.Marks 75
The college may set a few experiments more at kel at par with the standard of B.Sc. Part Il
Total number of experiments to be performed bystihdents during the session should be 16
selecting any eight from each section.
Section —A
1. Determination of Planck’s constant by photo cedtgrding potential method using optical
filters, preferably five filters).

2. Determination of Plank’s constant using solar cell.

3. Determination of Stefan’s constant.

4. Study of the temperature dependance of resistarsnaconductor (four probe method).

5. Study of lodine spectrum with the help of gratimgl @pectrometer using ordinary bulb lighj.

6. Study of the characteristics of a GM counter andfigation of inverse square law for the
same strength of a radioactive source.

7. Study of b- absorption in a foil using GM counter.

8. To find the magnetic susceptibility of a paramagnslution using Quinck’s method.Also

find the ionic molecular susceptibility of the iand magnetic moment of the ion in terms ¢
Bohr magneton.

9. Determination of coefficient of rigidity as fanction of temperature using torsional
oscillators (resonance method).

10.Study of polarization by reflection from dags plate with the help of Nicol prism
and photo cell and verification of Brewstdasv of Malus.

11.e/m measurement by Helical method.
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12.

13.
14.

1
2.
3

9.

10.

11.

12.

Measurement of magnetic field using balligi@vanometer and search coil study of
variation of magnetic field of an electromagrwith current.
Measurement of electronic charge by Millikan’s dilop method.
Any experiment, equivalent to the UG level.
Section-B

. Study of a R-C transmission line at 50 Hz.

Study of a L-C transmission line(i) at fixed ftescy (i) at variable frequency.

. Study of resonance in an LCR circuit (using airecmductance and damping by metal

plate).(i)at fixed frequency by varying C and(ii) arying frequency.

(IRecovery time of a junction diode and point @aattdiode.

(ilRecovery time as a function of frequencyopkration and switching.

Design a Zener regulated power supply and studyetipglation with various loads.
Study the characteristic of field effect transis{FET) and design and

study amplifier of finite gain .

Study the frequency response of transistor ampkinel measure the input and output
impedances (frequency response with change oéwaIR and C components).

Design and study of an R-C phase shift oscillator.

Study voltage multiplier circuit to generate highlitage D.C. from A.C.

Using discrete components, study OR, AND, NOT |ggites compare with TTL integratec
circuits IC’s.

Applications of operational amplifier as(minimumawf the following exercises) : (i)
Inverter (ii) Non-Inverter (iii)Differantiator (iv)ntegrator.

Any experiment, equivalent to the UG level.

“Distribution of marks for Regular students”

Experiments:- Two experiments each of 222 marks in which theaidistion of marks is as

Total

follows

a Figure ans Formula : 6 marks
b. Observation and calculation : 12 marks
C. Result (with unit) and precaution : 4% marks
2 Record : 15 marks

3 Viva-Voce : 15 marks

75 marks

“Distribution of marks for Non-Collegiate students”
Experiments :- Two experiments each of 27% marks in which theibistion of marks is as
follows:

a. Figure and formula : 8 marks
b. Observations and calculations : 15 marks
C. Result (with unit) and precautions 4%, marks
Viva-Voce : 20 marks
Total : 75 marks
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13. ffeTh @1 Il g5 Al 9 Sciaeif™ed AT BT /MU BT |

14, TATAS TR & TAFRET D5 AT 90T |

HN T — 9§
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1. s HRYT e BT 50 BCol 3Nl UR eI BT |
2. UP ¥ WA A6 & gg 0 Aghcd |, gug URTd AR TR, FTIT BT |
3. wax URUY H JIAIE BT g HRAT d1g DR URebed Ud elfcdds ©ic §RT Had BT
WIRT &) gU g ug (94 ATgfed WR < H gRed &,
aug FRET v 9 = W Al & uRad= & areT |
4v  ug WY SHrE UF fIg Hufhd SRS & Y U Pl dqreasmae usHg STd bRl |
aug BRIGR Agfa vd RaRT gRT g9: Uil BTl woidiues  d-adaeeig ® bold & ©9 § g
dlel [ THIGIHATT TUSHg Pl YT hXAT |
5. SR fame wifdd wergs &1 v vd faf= dis & wrer e @1 sregg |
6. & UWId CI~olRex & JAMAIEIOTHI BT 3edd Ud FIa il & add &l AT Ud SHHT
I |
7. T SIFOIRCER UaEid 1 MR (BT T NI HRAT Ud Jaeds o1 Faelt Fria ufcamen
AT HRAT | ATghed AFBIT— ¢ = 3fFgdl & A H uRacH ddbg
8. T s dell URGcH A ufdrg QIfer &1 0T vd 3fegg R |
9. gl fava & S=d fae faWd T &)1 & fofy fawa Haeld gRuer &1 areqae o |
10. fafdad ergudl & UYANT ¥ «¢ (B9 B dlibd §RI B eI BT Td
gD TG T URUAT @ ¥ a9 Rl & APl ol BT |
1. AfBAT Yadd = [eog 1+ R IGUANT HH A $H dlg
ug U, uug  UAAd,  uuug  3faddd, 3T FHAIHAD |
12. TATAS TR & TABET Hrg 8 T |

Aafaa Qenlar 8g sial @ [daver
1. TIANT — 45 3f®
@A 45 FBT B (o1 BIA DI &I YART B BHT TGH T 22) P! BT fdaRor 7 g
ah
g9 A — 6 b
q. UefoT & 0T — 12 3f®
. uRviM #79 SH1E 9 Argent=am — 4) 3H
2, Rare — 15 3fdH
3. ARad TRrer — 15 3fdH
Bl - 75 b
1. TIANT — 55 3h
Hl 55 DI & o BHET Bl &1 GANT B 81T FO1EH U 27) 3! BT faarer 74 UaR
ah
S CACR R — 8 3ih
q. YefoT g I[OT — 15 3fdH
. uRviM A9 &8 9 Argent=an — 4) 3H
2, ARad TRrer — 20 3H
Hel - 75 3D
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