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Guru

Nanak College, Budhlada

{Autonomous Collage, Punjabl Unlversity Patiala)
PROGRAMME NAME: M.Sc. (PHYSICS) PART - II {Ill & IV Semesters)

SCHEME OF PAPERS
Sesslon: 2026-27 & 2027-28
Semaster:
Cors Papars
Contact | Total
internal  Practical Writtan Totel hours | Credits
Course Code Nama of Paper Assassmeni | Examination | ExaminationTheary Marks per
Marks Marks: Matks weck
LIT|P
MPHY2301T | Condensed Mattar 20 . 60 80 410|004
Fhwh*d
MPHY2302T | Nuclear Physics 20 - 80 80 4/0/0|04
MPHY2303T | Advanced Quantum 20 80 80 4|0|0|04
Mechanics
MPHY2305P | Laboratory Practice: 0 a0 - 120 glo|e|03
i) Muclear Physics &
Counter Electronics
Laboratory
il Advanced Electronics
MPHY2306P | Computer Lab 15 45 = 60 Djoj2|0
Elective Papers (Choose One)
Contact | Total
intarnal Pracilcal Written Totel Hours | Credits
Coursa Coda Mame of Paper Assessmant | Examination | ExaminationTheary | oo per
Marks Marks Marks weok
s ~ LIT|P
MPHY2304T | Lasar Physios 20 = &0 80 |ajo]|o[04
MPHY2308T | Space Physics 20 = %0 80 |ajojo|o4
MPHYZ306T | Physios of Semiconductor| 20 = 60 0 |4ajofof04
| Nanosiructures
MPHY2307T | Material Science 20 w 60 B0 A|D|0|04
MPHY2308T Computational 20 - an a0 4/0|0|04
Simulations in Fhysics
Total Cradits = 20
Samester; IV
‘?_"!!1
Contact | Total
Intarnal Practical Writtan Credit
Course Code Naima of Paper | Assassment | Examination | ExaminationTheo | ot | HOUTS Per
Marks Marks ry Marks —r=Ts s
MPHY2401T Condensed Matier 20 w 80 80 4 |o|o|oa
[ — L
MPHY2402T Advanced Elaclronics 20 - 60 80 4 |0D|o|04
(MPHY2406F | Laboralory Practice: 30 80 = 120 |o [o|6|03
1} Nuclear Physios &
Counter Electronlos
Labaratory
Il) Advanced Elsctronics
Laboratory
MPHY2408P | Computer Lab 16 45 = 60 0o |lolz[0

_/‘F“%”“

1|Page

ef‘lD/ AP




Guru Nanak College, Budhlada
(Autonomous College, Punjabl University Patiaia)

Elective Papers (Any two of the followings slective subjects)

Intarnal Practical Writtan Tetet
Coursa Coda Name ol Pager Aisowsiant | oanivation | Bxamimetonriing | Yot | Wowrsper | Credit
Marks Marks ry Marks Risrie week s
L |T]e
MPHY2403T | Experimental 20 i 60 80 4 |0jo|04
Techniques in Physics
MPHY2404T Radiation Physics 20 = 60 80 4 |0/o|D4
MPHY2405T | High Energy Physics 20 = 60 80 4 jojoj
MPHY2406T Theoretical Nuclear 0 oF 60 ] 4 |DjO| D4
Physics
MPHY2407T | Plasma Physics 20 = 60 a0 4 [0fo|04
"MPHY2408T | Electronic Communication| 20 = 60 80 4 |0lofo4
| Systems
MPHY2408T | Atomic and Molecular | 20 = 60 80 4 |0|0|04
Physics
Open Elective Subject
WPHY24107 | Open Eleclive Subject” | 20 [- [ [80  Je Jofo|-
Total Credits = | 20
Nota!

1. In Sam ~ |1l & IV, one Elective papers for Sam Il and twe Elective papers for Sam IV will be offered depending
on avallabllity of leaching staff,

2, "Open Eleclive Subject will be optional and qualifying only. The marks cblained will not be added o the Grand
total of the course. This paper (Not from subjects of Physics) will be offered by other depariments. The stugents
can alst opt for one of the MOOC (Massive Open Online Courses; web-site: swayam.gav.in) courses with prior
approval of Head, Department of Physics,




Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

M.Sc. (PHYSICS) PART - I {lll & IV Semesters)
Program Code:
Session: 2026-27 & 2027-28

Semester I

(THEORY) PAPER CODE; MPHY2301T,
PAPER NAME: CONDENSED MATTER PHYSICS - |

cwmﬂhjn-cﬂm The objectives of this course are fo:

Introdge the fundamental concepls of erystal siructure, diffraction methods, and ialiice dynamics in
sofids.

Provide knowledge of the slectronic properties of medals and semiconduclors using classical and
quantum modeis.

Familisrize students with the principies of nanolechnology, nanomalesials, and thelr applications.
Develop an understanding of optical processes and snargy band theary in crystaliine solids.

Provide & foundation for advanced study of condensed matier physics and modern elecironic matenials.

ﬂ‘ﬂﬂﬂl Outcomes: On completion of this course, sfudent will be able fo- -

. Have a bagic knowledge of binding in crystal systems and elaslic propedies.

Understand the concept of various madels and theanes of condensed maiter physics such as Drude
model, Free slectron theory.

Know fhe significance of Briffouin zones and band theary and Kronig-Penney model.

Know the concegl of phanans,

Understand the concepl of Fermi Surfages, ssmicondyciors and supevconduciors.

mae

maw M

Max, Marks: 80
Internal Assessmant; 20
Writtan Examination: 60

Pass Marks: 35% Total Credits: 4
Assesament Criteria:
Marks
internal Assessmont 20
Performance in Mid-Semester Teat []
Assignment/Project/Seminar 8
Attendance F

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
The question paper will consist of 3 sections: A, B and C. Seclions A and B will have four questions sach from
respactive sections of the syllabus and carry 10 marks esch. Seclion C will consist of 10 shorl answer type
quedtiona which will cover the entire syllabus uniformly and carry 2 marks esuch. Questions should be evenly spread

over the entire range of syllabus. In no case, quastion should be asked from outside the syllabus, The question
paper should be sst sirictly sceording to tha instructions mantioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Timae Allowaed: 3 hours Max. Marks: 50
Pass Marks: 35%
Mol

1. Answer five quastions in ali, selecting at least two quastiona from sach section. The question in section C Is
com ’
2, Queslions In sections A and B carry 10 marks aach. The quealions in section C carry 2 marks sach,

&/L X
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Guru Nanak College, Budhlada
{Autonomous College, Punlabi University Patiala)

SECTION-A

Diffraction methods, Lattice vibrations, Free electrons: Diffraction methods, Reciprocal laflice, Brillouin zones,
Lattice vibrations of mono-atemic and diatomic linear lattices, Free electron gas in 1-D and 3-D, Heal capacity of
metals, Thermal effective mass, Drude madel of electrical conductivity, Wiedman-Franz law,

Nanotechnology: Introduction to nanoparticles, Methods of synthesis: Top down and Bollom up approach,
Properties of semi conducting nancparticles, Cuantum well, Quantum wire and Quanium dots (in brief) and their
fabrication. Carben nanostructures and Energy bands in semiconductors: Cas (its erysiais and superconductivity),
Carbon nano tubes, their fabrication and properties, application of carbon nano ubss.

SECTION-B

Syllabus Optical processes; Optical reflectance, Kramers-Kronig relstions, Electronic inter-band transitions,
Excitons and its type, Raman Effect in crystals, Eleciron speciroscopy with X-rays, Energy loss of fast paricles in
solids.

Semiconductor Physles: Mearly free alectron model, Bloch functions, Kranig-penny model, Matals and insulators.
Equatlon of metion, properties of holes, Effective mass of electrons (m*). m* in semiconductors, Intrinsic carmier
concentration, Intrinsle and extrinsle conduetivity,

Fermi-surfaces in Metals: Band gap, Thermoelectric Effects, Semimetals, Differant zone schemes, Construcions

of Ferm| surfaces, Experimental methads in Fermi surface studies, Quantization of orbits in @ magnefic field, De
Haas-Van Alphen effect, Magnetic breakdown.

RECOMMEMDED READINGS

Introduction lo Solid State Physles; C. Kittet (7" Ed.), Wiley Eastarn, N. Delhl, 1995

introduction to Nana Technology: Charkes P Foopls, Jr. and Frank J. Owens, John Whey & Sons
Publications, 2003 sl

N. W. Asheroft and M. D, ! State Physics, Cengage Laaming.

J. R. Hook and H. E, Hall, Solid State Physics, 2nd Editlon, Wiley,

8. 0. Plllal, Soffd Stafe Physics, 8th Edition, New Age International Publishers.

M. A. Omar, Elernentary Solid-State Physics: Principles and Applications, Addison-Wesley (or Pearson).
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Guru Nanak College, Budhlada

[Autonemous College, Punjabi University Patiala)
(THEORY) PAPER CODE: MPHY2202T

PAPER NAME: NUCLEAR PHYSICS
Course Objectives: The objeciives of this course are fo;

1. Infroduce the fundamental properties of stomic nuclel, nuclear forces, and nuclear structurs.

2, Develop an understanding of nuclear models snd the rofe of nuclsar spin, momants, and axciled stafes.

3. Provide knowfedge of nuclear reactions, reaclion mechanisms, and nsufron physics.

4. Familfarize siudents with the principies and appiications of particls accslsrators and nuclear
experimental lechniques,

5. Establish a strong theorefical foundation for advanced studies in nuciear physics and its appiications.

Course Oulcomes: Qn completion of this course, sludent will ba able fo: -

1. Analyse the nuclear properiies ke nuclear radius, mass and abundance of nuciides, binding energy and
semi-empirical formula and refation between angular momenfum and parity. Also the maihods of
calculating such properfies.

Learn about the spin and orbital contribution to magretic mament and methods of measuring these
lerms.

Undarstand properiiss of nuclear force and use of various madels thal fsils about the Interaction
between nucleons.

Study the various models that examine the defalled information about the nuclear structure.

Learn about various fypes of nuclesr reactions & their properties, the neulron sources and defeciors and
also the methods of slowing dewn the neutrons,

Analyse various methods of acceleraling various fypes of particles to perform scalfering expenimants.

;. o mAa W

Max, Marks: 80

Internal Assessment: 20

Written Examination; 60

Pass Marks: 35% Total Credits: 4
Assessment Criteria;

Marks
Internal Assesamant 20
Performance In Mid-Semester Test [
Assignmant/Project/Seminar 8
Attendance d

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
The question paper will conslst of 3 sections: A, B and C. Sections A and B will have four quastions sach from
respactive sactions of the syllabus and carry 10 marks each, Section C will consist of 10 short answer type
quastions which wiil cover the entire syllabus uniformby and curry 2 marks sach. Questions should be evenly spread

over the entire range of syliabus. In no case, question should be asked from outside the syllabus. The question
paper should be set striclly acoording lo the Instructions menlicrad sbove.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowad: 3 hours Max. Marks: 60
Pass Marks: 35%
MNote:

1. Anawer fve questions In all, selecting ol ledsl twe quealions from each section. The question in section C s
anmplilsory.
2 Questans In sections A and B carry 10 marks aach. The questions In section C carry 2 marks sach,

/tf( 5|Page
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Guru Nanak College, Budhlada
|Autonomous College, Punjabi University Patista)

SECTION - A
Nuclear Properties: Nuclear Radius, Mass and Abundance of Nucfides, Ruclaar Binding Enargy, Sami-empirical
Mass Formuia, Muclear Angular Momentum and Parity, Nuciear Eleciromagnetic Momants, Nuclear Excited States
Nuclear Spin and Moments: Nuclear Spin, Nuciaar Maments, Measuring Nuclear Momenis

Forces batween Nucleons: Deuteron problem, Nucleon-Nucleon scalfering, Proton-Proton and Neutron-Neutron
Interactions, Properties of Nuclear Ferces, Exchange Force Model

Nuclear Models: Shell Model, Even-Z Even-MN Nuclel and Collective Structurs, Many-Particle Shell Model,
Single Particle States.in Deformed Nuclel

SECTION-B
Nuclear Reactions-l: Types of Muclear Reactions and Conservation Laws, Energelics of Nuclear Resclions,
I=aspin, Reaction cross-seciions,
Neutron Physics: Neutron Sources, Abserption and Moderation of Neulrons, Neutron Deteciors

Nuclear Reactions-l: Experimental Techniques, Coulomb Scafitering, Nuclsar Scattering, Opfical Maodai,
Cempeund-Mucleus Reactions, Direct Reaclions, Resonance Readlions, Heavy lon Reactions, Fission and
Fusian,

Accelarators: Cyclotron, Van de Graaff & Pelletron Acceleralors, Synchrotrons, Colliding Beam Accelerator.

RECOMMENDED READINGS
Text Books:

1. Introdugtory Nuclear Physics: K.5. Krane, Jahn Wiley & Sons, New York
Reforence Books:

1, Nudear Physics; R, R. Ray and B, P, Nigam, New Age Pub., N. Delhl

2  Nuglear Physles: W.E. Burcham and M. Jobes (Ind. Ed. ). Addison Wasley

2 8§ N. Ghoshal, Nuclear Physies, S. Chand & Company.

4, Kennelh S, Krane, introductary Nuclear Physics, Wilay.

8. Irving Kaplan, Nuclear Physics, Narosa Publishing House.

6. John M. Blatt and Victor F. Weisskop!, Theorelical Nuclear Physics, Springer.
7. B.L Cahen, Concepts of Nuclear Physics, McGraw-Hill.



Guru Nanak College, Budhlada
(Autenomaus College, Punjabi University Patiaia)

(THEORY) PAPER CODE: MPHYZ2303T,
PAPER NAME: ADVANCED QUANTUM MECHANICS

Course Objectives: The objectives of this course are fo:
1. Develop & comprehensive understanding of advanced quanium mechanics, including identical parficles,
approximation methods, and perturbation Ihaory.
2. Introduce analytical lechniglies such as the variafional melhod, WKB approximation, and scalfedng
theory far solving quantum mechanical problems.
Provide knowledge of collision theory and partial wave analysis for undersfanding quantum scattering
namenda,
mﬂmmmmmdmmmmmmw
Dirac
Bulld a sirong theorstical foundation for advanced research in quanium physics, afomic physics, nudlsar
physics, and condensed matler physies.

O

Course Outcomes: On complstion of this course, student will be able fo: -
1. Calculate the change in energy (wave fupction) of a guanium system by applying the fime-indepandent
{degenerate and non-degenerale) perturbalion theary. Moreover, the ime-dependent perturbation
theary will aisa be taught to undersltand probabiiities of transitions from lower o higher anergy

eigensiales.

2. Calculate the ground-stale energy of a system (H-atom, He-alom, SHO efc.) by using & Inal wave
function as emplayed i the varialional method.

3 Undersiand about the scattering theary of guantum parlicles. The concepts of Bom approximabon and
partial wave analysis will be explained in detall fo obtain the scatfering cross-section in a scatfering

Gass,

4. Galn knowledge aboul the refativisiic quanium mechanics and will get swsee about the plonéer work of
Dirac In this field. They will learn aboul (i) the concept of spin and its inclusion into the fofal wave
function of the elsciran (i) the existence of anii-particies,

wlax. Marks: 80
nternal Assassmant: 20
Written Examination: &0

Spus Marks: 35% Total Credits: 4
Bssessment Criterla:
Internal Assessmant N
Performance In Mid-Semaster Tes! 8
Assignment/Project/Seminar L]
Attendance [ ]

Wedium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

The quastion paper will conalst of 3 sections: A, B and C. Sections A and B will have four questions each from
respectlve sections of the syllabus and carry 10 marks each. Section C will consist of 10 short answer lype
tyuestions which will cover the antire syllabus uniformiy and carry 2 marks sach. Questions should be evenly spread
over the enlire range of syllabus. In no easa, question should be asked from culside the syllabus. The question
puper should be sel strictly socording to the instructions mentlonad above.

@m*;-ﬁéw



Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

ia Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%
Note:
1. Answer five guestions in all; selecting at least two questions from each section. The question in section Cis
compulsary.

2, Questions in sections A and B carry 10 marks each. The questions in secion C camy 2 marks sach.

SECTION-A

Identical Particles: Indistinguishability principle, Symmetry and anti-symmeiry of wave functions, Exchange
operalors, Spin statistic theorem, Slater deferminani, Scattering of identical particies. Problems: Hydrogen
moiecule,

Varifational Method: Raylsigh Ritz variational method for ground & excited States, Problems: Ground state energy
of hydrogen, helium and harmanlo escillator,

Time Independent Perturbation Theory: First order and second order perturbation theory for
case, Problems: Anharmeonic oscillator, He-atom; Degenerate parturbation theary, Problems: Stark sffect, Zeaman
effect.

Time Dependant Perturbation Theory: Transition probability for constant and harmonic periurbation, Goiden
rule, Induced absorplion and emission, Einstein cosfficients; Problems: Radialive lransilions.

SECTION-8

Collision Theory: Scaltering ampliludes and cross section, Green function method, infegral equation of scatisring
amplitude, Bomn approximation, Partial wave analysis: Scattering by central potential, Short range interaction,
Phase shifts, Optical theorem, s and p-wave scattering, Scattering length, Effective range, Brell-Wigner formula.
Problems: Scattering by threa-dimensional square well potential,

Rolativistlie Quantum Mechanies: Kleln-Gardan equation: Probability and current densities, Continuity squation,
Difficulties af K.G. equation, Plane wave salution, Dirac equation: Dirac algebra, Plane wave solutions, Hole theory,
Non-relativistic imit, Spin and magnetlc moment, Zitterbewegung, Lamb shift, Spin-orbit coupling,

RECOMMENDED READINGS
Text Books:

1. Quantum Mechanies: P.M. Mathews and K. Venkalesan, Tata MeGraw-Hill Publication, N. Delhi
2. Quantum Mechanics: M.P. Khanna, Har-Anand Publication, Delhl

Refarance Books

1.Quanium Maechanics: L.1.Schiff, Tata MoGraw-Hill Publication.

2.Quantum Mechanics: V., Thankappan, New Age Infemational

3. Lo |, Bokil, Quanium Mechanics, 3rd Editon, MoGraw-Hill

Jnﬁmlﬂ oy %ﬂml and Darrell F, Schroeler, Infroduction lo Quanium Mechanics, 3rd Edition, Cambridge
niversity Press.

. A, K. Ghalak snd 8. Lokanathan, Quanium Mechanics: Theory and Applications, Macmillan India.

8. Eugen Marzbacher, Quenium Mechanics, 3rd Edition, Wiley,



Guru Nanak College, Budhlada
|Autonomous College, Punjabi University Patiala)

(THEORY) PAPER CODE: MPHY2304T
PAPER NAME LASER PHYSICS

Course Objectives: The abjectives of this course are fo:

Introduce the fundamental principles of lasers and the inferaction of radiation with matler.
Develop an understanding of laser systems, pumping mechanisms, oplical resonaliors, and laser
dynamics

Familiarize students with (he operating principles and aggiicaticns of different types of lasers.
Provide knowledge of nonlinear oplical phenomens and muitiphoion procésses.
Bulld a foundation in laser spectrascopy and its sppiications in modem science and lechnology.

Course Outcomes: On campletion of this course, students will be able fo. -
Understand the fundarmentals of LASER,

Describe the construction and working of different lypes of lasers.
Explain the relation befween Einslein coefficienis and Laser rate sguafion.
Understand the nonlinear oplics,

Discuss various laser spectroscopies.

BEW R

o B oo =t

Max. Marks: 80
Internal Assessmant: 20
Written Examination: B0

Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Intarnal Assessment %
Performance in Mid-Semaster Tast [
Assignment/Project/Seminar 8
Attendance 4

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
Thie question paper will consist af 3 seclions: A, B and C. Sections A and B will have four queations sach from
respactive sectlons of the syllabus and carry 10 marks each. Section C will consist of 10 short answer type
questions which will cover the entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread

aver the anlire range of syllabus. In no casa, question should be asked from outside the syllabus. The gquestion
paper should be sel siricly according to the instructions mantionad above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Timo Allowad: 3 hours Max, Marks; 60

Note:

1. mmrpdllwuqunlhmhnﬂnluﬂnqﬂhuihquuﬁnmtmmhuﬂmhqmﬁnhudmth
compulsory,

-3 nuuwanulnnuﬂnnmlndﬂnwmmmnum.mwmmmhncnﬂur!mum
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Guru Nanak College, Budhlada
(Autanomous College, Punjabl University Patiala)

SECTION-A

Introductory Concepts: Absorption, Spontansous and stimulaied emission, The laser ides, Properties of laser
light.

Interaction of radiation with matter: Summary of biack body radiation theory, Rates of absorption and stimulated
emission, Allowed and forbidden transifions, Line breadening mechanisms, Transifion corss-saciion, Absorpiion
and gain coefficient, nonradiative decay.

Pumping processes: Optical and electrical pumping, Passive optical resenators: Photon fifefime and cavity Q.
Plane parallel resonator; Confocal resonator, Stability diagram.

Laser rate equation: Three level and four level lasers; Oplimum output coupling, Laser spiking.

SECTION-B
Transverse and longitudinal mode selection, Q swilthing, Made locking,

Types of lasers: Ruby lasers, Nd: YAG laser, He-Ne laser, Cos laser, Na faser, Excimer lasar, Dye iasers,
Chemical lasers, Semiconductor lasars, Colour cenler and free electron lasers.

Monlinear opties: Harmonic generation, Phase malching, Optical mixing, Parametric generation of light, Salf
focussing, Multiguantum phioloelectric eflect. Two photon process theory and experiment. Vieiation of the square
law dependence. Doppler-fres two phaton speciroscopy.

Laser spactroscopy: Stimulated Raman effect. Hyper Raman effecl. Coherant anti-stokes Raman
spectroscopy. Spin-flip Raman laser, Pholo acoustic Raman spectroscopy.

RECOMMENDED READINGS
Text Books;

Principles of Lasars: O, Sveito, (3" Ed.}, Planum Press

Lasers and ts applications; A.K. Ghatak and K.

Lasars and Nonlinear Optics: 8.8. Laud (2 Ed.), Wiley Eastam

Laser Electronics: J.T, Verdayen (2* Ed.), PHI

M. N. Avadhanulu and P. G. Kshirsagar, A Textbook of Lagers, 5. Chand & Company.
Willlam T, Siilvast = Laser Fundarmentals,

Anthony E. Slegman - Lasers,

M. N, Avadhanulu and P, G, Kshirsagar - A Texiboak of Enginesring Physics (laser section),
K. R, Nambiar - Lasers; Principlas, Types and Applications.

Milonnl end Eberly = Lasar Physies.

Donald C. O'Shea, W. R. Callen and W. T, Rhodes - infroduction lo Lasers and Their Applications.

—sDENOOAENS
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Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

(THEORY) PAPER CODE: MPHY2305T

PAPER NAME SPACE PHYSICS

Course Objectives: The objectives of this course ara to:

1. Introduce the struciure, compasition, and physical processes of the Earlh's upper atmosphers and
ionosphere.

2. Develop an understanding of ionospharic regions, their formation, variations, and disturbances.

3. Explain the propagation of radio wavas through the jonosphere and its applications in communication.

4. Famikarize sludents wilh the structure, atmosphars, and activily of the Sun and ils influence on near-Earth
spacs,

5. Provide a foundation for the study of space physics, atmospheric science, and solar—tamesirial
interactions.

Course Outcomes: On completion of this course, students will be able to: -
1. Understand the fundamentals of Earth's aimosphere.
2. Describe the auroral spectra,
3. Explain the ionospheric irregularities and disturbances.
4. Leam about the Sun.
§.  Understand solar cycle and solar flares.

Max. Marks: 80
Internal Assessment: 20
Writtan Examination: 60

Pass Marks: 35% Total Credits: 4
Assessmant Criterla:

Internal Aszessment ';:"
Performance In Mid-Semester Test []
Assignment/Project/Seminar [}
Attondance 4

Madium of Instruction: English

INETRLCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 seclions: A, B and C, Sedtions A and B will have four questions each from
respoclive sections of the syllabus and carry 10 marks each, Seclion C will consist of 10 short answer type
questions which will cover tha entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
over the snlire range of syllabua. In no case, quastion should be asked from oculside the syllabus. The question
papar should be set siricly sccording o the instructions mentloned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60

Noti:

1 AHIHLI‘HI questions in all, selecting at laast twe queations from sach usction. The question in section C ls
compulsory.

2, Quastions In saclions A and B carry 10 marks each. The quesiions in seclion C carry 2 marks sach.



Guru Nanak College, Budhlada

{Autonomous College, Punjabl University Patiala)
SECTION-A

Hydroslalics, Heating of the upper almosphere, Variations in the earih's atmosphere. Medel atmasphere, The
garth's axosphere.

Emission mechanisms, Airglow, Aurora, Morphology, Excitation mechanism, Aurceal spectra.

lonosphere: lon-eleciron pair production, lon-kinetics, Equilibrium, lonasphedic regions (D.EFs), Variations in
these regions.

F; region: Formation of Fa-layer, Continuity equation, Fr-region anomalies, Thermal properties of the Fr-region.

SECTION~-B
ionospheric Irregularities and disturbances: Spread-F, Traveling lonospheric dishabances, Perturbation by
glectromagnetic and corpuscular radiation, lonospherlc and magnetic siorms.
Propagation of radio waves through lonosphere, Appleton Hartee equation. Famday rofafion.
The Sun: Inlerior, A modsl, Outer atmosphere: Photosphers, Chromasphere, Transilion region, Corona

Active Reglons: Development and struslure, Losps, Intemal motions, Sunspets: Classification, Structure and
evolution of sunspats, Solar cycle, Prominences, Solar flares {descriplive only).

RECOMMENDED READINGS

1 Fundamantals of Asrongmy, R.C, Whitten & L.G. Poppofl, John Wiley & Sons Inc. 1671,
2. Priest, E.R., Solar Magnetohydrodynamics, D. Reiel Pub. Company, 1987
3, Introduction te Space Physics, Kiveison, M.G. and Russell, C.T., Cambridge University Press, 1996



Guru Nanak College, Budhlada

{Autenomous College, Punjabi Univarsity Patiala)
(THEORY) PAPER CODE: MPHY2306T

PAPER NAME: PHYSICS OF SEMICONDUCTOR NANOSTRUCTURES

Coursa Objectlves:

Course Qutcomes: On completion of this course, students will be able to: -
Understand the growth and characlerization of guanium dols for infrared phofodeleciors.
Learn aboul high spaed quantum dot lasers.

Understand heteroepitaxy and self-sssembled growth nanostruciures.

Leamn properties and applications of zinc oxide, if-anlimony and fil-nfiride based quanium
nanostructures.

Understand carbon nanciube engineering.

LT N

Max. Marks: BO

Internal Assessment: 20

Written Examination: &0

Pass Marks: 35% Total Cradits: 4
Assessment Criteria:

Internal Assessment
Performance In Mid-Semester Test
Assignment/Projact/Seminar
Attendance

Marks
20
8
8
4

Medlum of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

Tha question paper will cansist of 3 sections: A, B and C, Sections A and B will have four questions sach from
respective sections of the syllabus and carry 10 marks sach, Section C will consist of 10 short snswer type
questions which will cover the entire syllabus uniformiy and camry 2 marks sach. Questions should be evenly spread
over the entire range of syllabus, In no case, question should be asked from outside the syflabus. The question
paper should be sel strictly according to the inalructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Tima Allowed: 3 hours Max. Marks: 80

Note:

1. Answer five questions In all, selecting at least two questions from sach section. The queation in section C is
compulsory,

2. Questions in sections A and B carry 10 marks sach. The questions in section C carry 2 marks each.

SECTION - A

Quantum Dot Infrared Photodetectors (QDIP); Q0 and QDIF Structure Growth and Charecterization, QGDIP
Device Characierislics, Prognosls

Quantum Dot Lasers: Theoratical Overview; Iniroduction: Dimenslonality and Laser Performance, Advantages of
on |dealized QD Laser, Progress In Fabricating QD Lasars, Stale-of-iha-Art Complications, Novel Designs of QD

Lasers with Improved Threshold and Power Characterlstics 4_2/{
i3|Page
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High-Speed Quantum Dot Lasers; Introduction, MBE Growth of Seift-Organized QDs and Their Elscironic
Properties, Separale Confinement Heterostruciure QD Lasers and Their Limitations, Tunnel Injection of Cariers
in QDs, Characleristics of High-Speed Tunnafing-Injection QO Lasers

Self-Assembled Germanium Nano-slands on Slicon; Halercepltaxy Mechanisms, Uniform Ge Islands,
Regisiration and Regimantation of Ge islands, Novel Device Applications

SECTION-B
Zinc Oxide-Based Nanostructures; Growlh, Characterization, Properties, Device applications

Antimony-Based Materials for Elactre-Optics; Intraduction, |I1-Sb Binary Compounds: GaSb, AlSb, and InSk.
InAsSbiinAsShP for IR Lasers, GaSh/inAs Type || Superiattice for IR Pholodeteciors

Growth, Structurss, and Optical Propartias of lli-Nitride Quantum Dets; Growth of [-Nilnde QDs, Optical
Proparties of lil-Nitride QDs

Carbon Nanotube Engineering and Physles; Controlled Fabrication of Uniform Nanotubes in a Highly Ordered
Ay, Interfacing with Biomolecules and Cells, Intrinsic Quantum Electromechanical Couplings, Extrinsic
Coupling o Radiation Fields, Heterojunction Nanolubes, Prospects for Fulure Advances

RECOMMENDED READINGS
Text Books:
. Semiconductor Nanestructures for Opioelectronic Appilcations Edited by Todd Steiner, Published by

ARTECH HOUSE, Inc.

2. Handbook of Semiconductor Nanostruclures & Nenodevices Edited by A & Balandin and K L Wang,
Published by American Scientific Publishers.

3. 5:mmmmmmumm5mwﬂamwwmm
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(THEORY) PAPER CODE: MPHY2307T

PAPER NAME: MATERIAL SGIENCE

Course Objectives: The objectives of this courss are to;

1, Iniroduce He concepls of crystal imperfections, diffusion machanisms, and their influsnce on matarial

properties. :

2. Develop an understanding of the mechanical behavior of materials and various mechanical tasting
Itechnigues.

3. Familisrize students with phase equilibra, phase diagrams, and phase lransformations in engineesing
matarfals,

4, Explain heat lreatment processes and strengihening mechanisms used ko tallor material properties.

6. Provide a foundation for the study and selection of matarfals for enginsaring and lachnological
applications;

Course Dutcomes: On completion of this course, student will be able to learm about: —

Crystal imperfections, Classification of imperfetions, disiocations.

Diffusien processas, Laws of diffusion, Selution to Fick's sacond faw, mechanical propertias,
Phase diagram, lron-Carbon phase diagram, Transformation in steel and orilical cooling curve.
Casting of Ingots; plain carbon stesls and applications, properties of sluminum alfoys.

scera

Miax. Marks: 80
Internal Assessment: 20
Written Examination: 80

Pass Marks: 38% Total Cradits: 4
Assessment Criteria:
Marks
intornal Assessmant %
Parformance In Mid-Semaster Test []
Assignmant/Project/Seminar [ ]
Attendance 'y

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

Tha question paper will consist of 3 seclions: A, B and C. Sections A and B will have four queations sach from
respactive sections of the syllabus and carry 10 marks each. Section C will consist of 10 short anawer type
guestions which will cover the entire syllabus unlfsremly and cary 2 marks sach. Questions should be avenly spread
over the entire range of syllabus, In ne case, question should be asked from outside he syllabus. The question
paper should be set siretly according lo the instructions mantioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Thmo Allowed: 3 houra Max. : 60
Pass umt\m

Nola

1, Answer five guestions In all, selecting ol least two questiona rem each seciion, The in section
sompllsery. /&”_/z'tin
15|Piage
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2. Questions in sections A and B carry 10 marks each. The gueslions in secfion C camy 2 marks sach.
SECTION- A

Crystal Imperfections:

Classification of imperfections: Point imperfections, Line imperfections; Mixed disiocations. Characteristics of
dislocations; Sources of dislocations, their effacis and remedias; Phenomena reiated lo behaviour of
dislocations, Surface imperfections, Volumes imperfections, Whiskers.

Diffuslon in solids: Diffusion conirelled applications, Types of diffusion, Diffusion processes, Laws of diffusion,

Solution to Flek's secand law, Applications based on second law, Experimenta! determination of diffusivity, Faclors
affecting diffusivity,

Mechanical Properties:

Basic properties: Sirain, Slress, Young's modulus, Elestic constanis, lsotropy, Anisotropy, Ortholtropy,
Homogeneily and haterogeneity; Siress-strain diagrams, Stress-strain diagram of structual steel, Elastic
properties; mechanical properlies: Sirength, Stiffness, Elasticity, Plasticity, Resifience, Proof resifiencs,
Toughness, Ductility, Britieness and malieabliity, True siress-strain diagrams, Faligue and Creep.

Mechanical Tests: Destructive tests, Tensile test, Compression tests, Shear and bending {on Flexure) lests,
Torsion lesl, Hardness tests, Impac lasts, Fatigue test and Creep les!,

SECTION-B
Phases and Phase diagrams

Solid phases In alloys, Solid solution, Inter-matallic compounds and intermediate compounds, Phases, Phase
diagrams, Binary phase diagram, Typical phase diagrams, Appiloation of phase diagrams, Termary phase diagram.

Phase Transformatlons and Heat Treatment

Rate of cooling and crystallization, sirengthening mechanisms; Cold and hol working; Precipitation (or Age)
hardening, Dispersion hardening, Solid sclution hardening, Recovery and re-crystalization. Grain growth and
preferred orentation.

Purpose of heat treatment, Microstructure of steel and iron, Iron-Carbon phase diagram, Transformation in steel
and critical cooling curve, Haating temparature mnge in varkous heal realment processes, Hardening, Tempering,
Annealing, Normalizing, Case hardening or carburlzing, Cyaniding, Nitriding, Flame hardening, Induction
hardening and Jaminy End-quenched test,

Engineering Materials (Ferrous)

Production of iron and steel, casting of Ingots, Refining, Continuous casting, Stesls, Plain carbon sieels and
spplications, Alloy steels, Heat treatment of stalnless-atesls, Tool-steels and Cast lron.

Englineering Materials (Non-ferrous)

Muminium, Properties of aluminlum alloys, Age-hardening of aluminium alloys, Copper and its production, Copper
ulioys, Magnasium and Its alloys, Titanium alioys, Bearing materials, Alloys for cutting tocls, Creep resistant
mislarials,

RECOMMENDED READINGS
Tont Books:

Materlal Sclenca snd Englnesring: K.M. Gupls (Ist Ed.), Umesh Pub., Dalhl
Muterlal Sclence: Abdul Mubsen and Farhat Mubaen (2* Ed.), Khanna Pub., Defhi

Willlarm D, Callister Jr. and David G, Rethwisch, Malerials Science and Englneering: An introduction,
10th Editian, Wilay,

V. Raghavan, Malerals Science and Engineering: A First Course, 6th Edition, PHI Leaming,

Donald R. Askeland and Wendelln J. Wright, The Sclence and Engineering of Materials, Tth Edition,
Cangage Learning

R. E, 8maliman and A, H. W. Ngan, Modem Physical Melallurgy, Bth Edition,

7
oy B, N

P Ecpaea




Guru Nanak College, Budhlada

(Autonomous College, Punjabl University Patiala)
r 4 Sidney H. Avner, Introduction to Physical Meiallurgy, 2nd Edifion, McGraw-HIll.

(THEORY) PAPER CODE: MPHY2308T
PAPER NAME: COMPUTATIONAL SIMULATIONS IN PHYSICS

Coursa Objectives: The objectives of this course are fo:
1. Intreduce numerical methods for solving algebraic squations, systems of linear squafions, and
interpolzation problems. _ _
2. Develop an understanding of numerical differentiation, integration, and ordinary differential equation
golving techniques.
3. Familfarize students with curve fiting, spproximation methods, and smor analysis in scienfific

computations.
4, Provide knowledge of Monte Carle methods and random number generation for computational
applications.

5. Develap computational skills for madeling and simulating physical systeins using numerical algorifhms.

Course Qutcomes: On completion of this course, studen! will ba able o -
1. Understand the evaluation of polynomials and iterative methods for systems of equations fo enhance
knowiedge of physics.
2. Gain knowledge abeut the applicaion of numerical methods used in computation.
3. Leam sbout ordinary differantial
4, Understand the Random Variabies and Monte Carle Methods

Max. Marks: 80
Internal Assessmaent: 20
Writtan Examination: &0

Pass Marks: 35% Total Credits: 4
Azsessment Criteria:
Marks
Intarnal Assessmaont 30
“Parformance In Mid-Semaster Test 8
Asslgnment/Project/Se []
Attendance ' &

Médium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
The question paper will consist of 3 sections: A, B and C. Sections A and B will have four questions each from
respective sections of the syllabus and carry 10 marks sach, Section C will consist of 10 short answer type
questions which will caver tha éntire syllabus uniformly and carry 2 marks each. Cuestions should ba evenly spread

over the enlire range of syllabus, In no case, question should be asked from outside the syllabus. The question
paper should be sel siricily scoording o the instructions mentioned abowe,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowad: 3 hours Max. Marks: 60

Nota,

1. Anawar llve questions In all, selacting ut least two questions from esch section. The question in section C is
cumpulsory.

LY
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2. Questions in sections A and B carry 10 marks each. Tha quesfions in section C camy 2 marks each.

SECTION-A
Evaluation of polynomials and Root finding: Evaluation of fruncated series: Fundamental iterative scheme.
Solution of nonlinear equations: Newton-Raphson mathod, Secant method, Newlon methed for two dimensions.
Iterative methods for systems of equations: Linear system: Jacobi method, Gauss Seidal lteration.

Interpolation and Approximation: Polynomial interpolation: Lagrange's and Newton methods.

Curve fitting: Linear and nonlinear curve filting: Least aquares approximation, Data linearization, Plecewise and
Cubic Spline Interpolation.

Differentiation and Integration: Differentiation using forward, batkward and ceniral difference operalors; Emor
analysis, Trapezoidal gnd Simpson rules, Two- and three-dimensional Integration.

SECTION -B

Ordinary Diffarential equation: Taylor methed, Runge-Kutta method and Predictor-Comector method, System of
differential equations for initial value problems,

Monte-Carlo method: Pseude random numbers and their generation, Monte-Carlo integration.
Simulation of Physics Problems: Algorithm development of

1. 1 and 2-Dimensional motion: Viscous sffects and projective motion.
2 1 dim, S8HO, damping and anharmenic effects

3 Linsar electrical circults (Kirchoffs laws)

4, Eolution of 1-dim, Behrodingar equation

8. Mante-Carlo mathod for evaluation of Pi and moment of inertia

6 Monte-Carlo moadeling of radicactivity

RECOMMENDED READINGS
Text Books:

1 Numerical Methods: J.H, Mathews, Prentice Hall of india

2 Computer Orlenled Numeroal Melhods: V. Rajaraman, Prenfice Hall of Indla

3, Computational Physica: R.C. Verma, P.K. Alhuwalia and K.C. Sharma, New Age Pub., N.Dalhi
i, Intradudtion to Computational Physics: M.L. De Jong, Addison Wesley Pub. Co.
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(PRACTICAL) PAPER CODE: MPHY2305P
PAPER NAME: LABORATORY PRACTICE

Coursa Objectives: The objeciives of this laboralory courss are lo;

1.

ZF SR

Develop practical skills in performing advanced experiments in nuclear physics, condensed matter
[physles, and efectronics. _

Familiarize students with medem scienfific instruments, delectors, elecironic circuils, and date acquisition
technigues.

Strengthen the ability to analyze experimental data, esfimate emors, and inlerpret physical phenomena.
Enhance prablem-solving and experimental design skilis through hands-on laboratory investigations.
Prepare students for research and indusinal applicafions by infegrating theorefical concepis wilth
experimental

Course Outcemes: Students will thoroughly understand the theoretizal concepts of Physics by experimentation.

Max. Marks: 120

Internal Assassment: 30

Written Examination: 80

Pass Marks: 358% Total Credits: 3
Assessmant Criterla;

Internal Assessment 3

 Seminar, viva-voce of axperimental reports 12
numbaer of experiments parformad 12
Attendance [

Medium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER;

out of 120 Marks, internal assessment (based on seminar, viva-voce of experimental reports, number of
experiments performed and attendance) carries 30 marks, and the final examination at the end of the
semester carries 90 marks.

The laboratorles comprise of experiments based on Nuclear Physics & Counter Electronics in one group
#nd Condensed Matter Physics and advanced Electronics in the other group. Each student will be placed
in ene of the two groups during the entire semester,

Nl g B

Study of standard deviation using G-M counter

Half-life of * K using G-M Counter

Measurement of mass absorption coefficient of beta rays in given materials
To find range and energy of - particles

75/ ol
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14,
15,
1B,
17.
18.
19.
20.

1
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To find Dead time of a GM Tube

Study of energy calibration of Nal(Tl) scintiliation detector

Study and analysis of spectrum of Cs

Verify Inverse square law {in case of gamma rays) using scintillation spectrometer.
Study of Compton scattering law for energy of scattered photons

. Tostudy Internal Conversion Coefficient for *Cs {or suitable gamma source)

. To determine the source strength of a given radioactive gamma source

. Study and analysis of the spectrum of *Ca

- Photoelectric cross-section measurement for a glven target material at known incident gamma photon

energy

Compton cross-section measurement for known incident gamma photon energy
Measurement of Photo-peak (full energy peak) efficiency of Scintiliation detector.
To verify the given Boolean identities on the AL system.

To study various Encoders and Decoders, and Random Access Memory (RAM) circuit.
To study the various counters,

To study the left and right shift registers and ring counters.

To study the operation of multiplexer and demultiplexer circuits.

Find the value of the ‘g’ factor in a DPPH sample by using ESR technigue.

To determine the Curie temperature of a given PZT sample.

Determine the coercivity, retentivity and saturation value of magnetic induction of the given
sample by studying the B-H leop.

Determine the Hall coefficlent of the given sample and hence find the carrier concentration and mobility.
Find the band gap energy of the given semi-conductor sample by four probe method.
Measurement of susceptibility of paramagnetic solutlons by Quinck's Tube Method.
Measurement of magneto-resistance of a semi-conducting sample.
Study of Dispersion relation for Mono-atomic and Diatomic lattices using Lattice dynamic kit.

Study of solar cell and characteristics

10, Measurement of wavelength, frequency, VSWR and Reflection coefficients of microwaves.

1L

Determination of velocity of ultrasanic wave in liquids hence to find the compressibility.

AP
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Frank Hertz experiment for Quantization of Bohr's model of atom.

13. To study Digital to Analog Converter and Analog o Digital Converter.

14

15.
16.
7.
18,
18,
20,

21,

. To study multivibrators (astable, monestable and bistable) using discrete components.

To study the multivibrators (BMVY, AMV and MMV using 1C-555.
To study Timer Integrated circuit IC-555.

To study the basic operational amplifier (Model 741).

To study the applications of operational amplifier (Model 741).
To study the voltage controlled ascillator (VEO)

To study the voltage regulator using IC 317

Programming with Microprocessor training kit (8085 processor)

C
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(PRACTICAL) PAPER CODE: MPHYZ2306P
PAPER NAME: COMPUTER LAB

Course Objectives: The objectives of this laboralory cowse ars fo:

. Develop fundamental programming skills for solving basic scientific and mathematical problems.
. Introduce compulational technigues for numericsl calculations and data analysis In physics.

. Familiarize students with computer-based simuiation of simple physical sysfems.

Bulld a foundafion for advanced computational methods used in physics and sclentific ressarch.

%
i
&
5
|

Course Outcomes: Students will be able fo write programs for solving Physics problems and gain axpertise in graph
plotting, simpiification of calculations efc.

Max, Marks: 60

Internal Assessment: 15

Written Examination: 45

Pass Marks: 36% Tatal Credits: 1
Assessment Criterla;

Internal Assessment
Seminar, viva-voce of experimental reports

Performance of the candidate in the
lab
Attendance

Marks
18
&

B
3

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

Out of 60 Marks, intarnal assessment (based on performance of the candidate in the computer lab and attendance)
carrles 15 marks, and the firal axamination al the and of tha semeater caries 45 marks.

This laboratory comprises of any ten of the following physica problama to be solved using Python.
1, To print even and odd numbers babwesn gleen limil
2. Togenerate prime numbers betwesn given limi.
3, To construct Fibonace! asries,
i, Tnﬁndmﬂmmuﬂmhﬂmmﬂmmlmmm_

To find area of a tdangle,

. To find factorial of & number.

7. To find rools of @ quadratic equation.
B, To construct AP and GP sarles.

——— e
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10. Conversion of temperalure scale.

11, Addition of two matrices.

12. Motion of horizentally thrown projectlie.

13. Finding mean and standard deviation of a given data.
14. To find perfect numbers,
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Samester—IV

(THEORY) PAPER CODE: MPHY2401T
PAPER NAME: CONDENSED MATTER PHYSICS-I

Course Objectives: The objectives of this course are fo!

1.
Z

O L

Introduce the fundamental concepts of magnetic, disleciric, and ferroelectiic properties of maierials.
Develop an understanding of supsroonductivity and is thearelical foundalions, progerties, and
technological appications,

Familiarize students with collective excitalions in sofids, including piasmons, polarifons, and pelarons.
Explain the origin and affacts of laftice defects, diffusion, and dislocations on malerfal properties.
Provide a sirong foundation for advanced study and research In condensed malfer physics and
functional materals.

Course Oulcomes; On completion of this courss, student will be able to leam about -

T

A W e

Langevin diamagnetism equation, Anti-ferromagnetic magnans, Femromagnetic domains, Crystal fieid
cmwhrm!ﬁummwm Farramagnatism, Debye equations, Dipoie theory of
Supam:ﬂﬁﬂ:.r. London equalions, Superconducting Quanfum Inferference Device and ils

applications,

Plasmons, polarons, polarilons and Lattice defects, Mol! fransition.

Burger's veclor, Low angie end large angle grain boundaries, Disiocalion multiplication by Frank-Read
soures,

Max. Marks: 80

Internal Assessment; 20

Written Examination: 60

Pass Marks: 35% Total Credits: 4
Assessmant Criteria;

Internal Assessment
“Purformance In Mid-Semester Tost
Assignment/Project/Seminar
Attendance

oo =[(§

dlum of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will conaist of 3 sections: A, B and C, Sections A and B will have four questions each from
respeciive sections of the syllabus and carry 10 marks each, Section C will consisi of 10 short answer type
questions which will cover the entlre syllabus uniformiy and carry 2 marks each, Questions should be svenly spread
over the entire range of syllabus, In no case, question should be asked from outside the syllabus. The question
paper should be set strictly according o the instructions mantioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

o Allowod: 3 hours Max. Marks: 80

Pass Marks: 35%

et
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1, Answer five questions [ all, selecting at leas! iwo quesiions from aach secfion. The quesfion in sacion

C Is compulsory,
2. Queslions in sections A and B carry 10 marks each. Tha questions in section C carry 2 marks sach.

SECTION-A

Magnetic properties of Materials: Langevin diamagnefism equation, Quantum theory of diamagnetism of
mononuclear system, Paramagnetism, CQuanium (heory of para-magnefism, magnelism of rare earth and ron
group lons, Crystal field splitting, Quenching of orbital angufar momentum, Conduction slectron magnetization,
Cooling by adiabalic demagnetization, Ferromagnetism, Magnetization 2! absolute zero and iis temperature
dependence, Spin waves and magnons in femomagnetics, Neutron magnelic scatiering, Famimagnetic onder and
Iron gamets, Anli ferromagnetic arder and susceptibiiity, Anfi ferromagnetic magnons, Femomagnetic domains,
Bloch wall, Origin of domains, Application of soft and hard magnetic materials.

Ferroslectric Proparties of malerials; Fenc-electric materials and their classification, Dipole theory of
farroelectricity, Objections against dipale theory, Ferroalectricity in BaTi03, Landay theory of phase transiion.

SECTION-B

Superconductivity: Survey of raditional and high Te supercanductors, Meissner effect, Hea! capacity, Energy
gap, Isotope effect, Stabilization energy densily, London equalions, Coherence length, Some basic ideas of BCS
theary, Flux quantization in superconducting ring. Duration of parsistent currents, Type || Superconductors,
Estimation of HCy &nd MCy, Single parlicls Tunneling, OC and AC Josephson effecis. Macroscopio quanium
Interference, SQUIDS and its applications.

Lattice Defects: Point defects, diffusion, lonic conduetivity, Photoconductivity, Concepts of raps, Colour
centers, Shear strength In single crystals, Dislocations and [ts types, Burger's vector, Siress fleid of dislocalions.
Low angle and large angle grain boundaries

RECOMMENDED READINGS
Text Books:

Introduction to Solid State Physics; C. Kittel (7 Ed ), Wiey Eastern Lid., 1996
Solid State Physics; A.J, Dekker (2% Ed.), Mc Milan India Lid.
Charles Kittel, Infroduction fo Sold Stafe Physics, 8th Edition, Wilay.

i
gl
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J,
J. R. Haok and H, E. Hall, Safld State Physics, 2nd Eition, Wiley.
8. 0. Pillal, Solid State Physics, Bih Edition, New Age international Publishars.
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(THEORY) PAPER CODE: MPHY2402T
PAPER NAME: ADVANCED ELECTRONICS

Course Objectives: The objactives of this course are fo:

-k

Introduce the fundamentals of digital-to-anafog and analog-fo-digital conversion lechniques and telr
applications.

Develop an understanding of the archilecture, organization, and operation of the 8085 microprocessor.
Familiarize students with memery organization, /0 interfacing, and microcomputer systems,

Provide practical knowledge of B08S assambly language programming and programming techniques.
Build & foundation for advanced study of microprocessors, microcontroliers, and embadded systams.

B

Colirse Outcomes: On compiation of this course, student will be able to leam about: -

Anzlog to digital and digital o analog converter. Generalion of (A te D) and (D io A) signal and evaluais
thelr performance, _

Use of Micro-Processar in dally life and biock diagram of B0BS microprecessors.

Various mamarfes in terms of RAM and ROM and compare (Bipolar ROM, MOS ROM, Stafic RAM,
Dynamic RAM)

Interfacing concept and demansirale the interfacing of Input device, output devices and Memary
segment with 8085,

Varlous types of instructions (Data transfer, Arithmelic, Logla, Branch, Rotats and compare) and their
formal in BO&S,

Looping, counting, and Indexing concept and ditferentiate higher bit addition and data ransfer instruction
from lower bit instruation,

Stack, Subrouting, conditlonal Call and Return Instructions of BOBS.
Classification of various higher bits processors.

& m o= @

£

Max. Marks: 80

Intarnal Assessment: 20

Written Examination; 80

Pass Marks: 38% Total Cradits: 4
Assesament Criteria;

Internal Assessment
Performance In Mid-Semaster Test
Assignment/Project/Seminar
Attendance

Marks
0
B
L]
4

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sactions: A, B and C. Sections A and B will have four questions each from
respecilve seclions of the syllabus and carry 10 marks each. Section C will conalst of 10 short answer type
questions which will covar the antire syllabus uniformly and carry 2 marks sach. Quastions should be svenly spread
over the entine range of syllabus, In no case, quesiion should be asked from oulside the syllabus. The gueation
paper should be set striclly acoording to the Instructions mentioned abave.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER A !

no Allowad: 3 houns Max. Marks: 80

ow 7!
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Pass Marks: 35%
Nota:

1. Answar five guestions in all, selecting at laast two questions from each seclion. The question in seclion
G is compuisory,
2. ‘Questions In sections A and B carry 10 marks sach. The questions in section C carry 2 marks each.

SECTION - A

Digital to analog and analog to digital converters: Binary equivalenis of analog signals. Weighled registar and
binary ladder networks. Digltal to-analog convarter, Parermance criterfa for digifal to analog convertars, Resolution
and accuracy. Analog o dighal converlers, Performance criteria for analog fo digital converlers; counter; up
down, Successive approximation; Dual slopa analog lo digital converters,

General introduction of Microprocessors, assembly and computer langusges.

Microprocessor Architecture; Registers, ALU, timing and confrol saclion and their amangement in 8085
microprocessor. Microprocessor operalions and its bus organizalion.

Memory: ROM; Bipolar and MOS ROMs. RAM; Bipolar and Static/Dynamic MOS RAMs, Addressing of a RAM
and Applinlﬂana of RAM. Memory Mapping, addressing and interfacing with microprocessor.

o Dnrlﬂu and their interfacing: Inputfotitput devices, Basio interfacing concepts; Memory-Mapped U0 (8085
based

SECTION -8

Introduction to 8085 assembly language programming: The B085 programming modal, Instruction
ciassification, Instruction and data formal,

Introduction to 8086 instructions: Data transfer (copy) operations. Arithmelic operations. Logic operalions.
Branch operations. Writing assembly language programs,

Programming techniques with additional Instructions: Programming techniques, Looping, Counting, and
indexing. Additional data transfer and 16 bll ardthmetic Instructions. Logle operations: Rotate, Compare,

Stack and Subroutines: Stack, Subrouting, conditional Call and Retum Insinictions.

RECOMMENDED READINGS

An Introduction to Digital Electronics: M.Singh, Kalyani Publishers, N.Deini

Ajit Paul; Microprocessars, Principles and Applications, Tata McGraw-Hill.

R. 8 Gaonkar; Microprocessor Architecture, Programming and Applications Willey Easlern.
Millman and Grabel: Microelectronios, 2 Ed., MHB.

Millmar: Microelectronics, Digital and Analog Circuits and Systems, MHE.

R. L. Tekheim: Micraprocessor Fundamanials, MHB,

R
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Guru Nanak College, Budhlada
(Autanomous Colfege, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2403T
PAPER NAME: EXPERIMENTAL TECHNIQUES IN PHYSICS

Course Objectives: The olyjectives of this course are fo:

Introduce tha principles and techniques of thin-film depasifion and vacuum feehnology,

Develop an understanding of thickness measurement methods, analytical technigues, and transducsrs
used in maleral characterization.

Familiarize students with diffraction techniques for structural analysis of maledals

Provide knowledge of sdvanced microscopy [echniques for surface and microstruciurs charechenzaiion,
Build & foundation in modern spectroscopic techniques for the analysis of the siructural, optical, and
elecironie properties of malerals.

N

Course awm:unmmmmm student will be able to: -

Leam sbout thermal syaporation, cathodic spultering glow discharge spulfering.

Understand the analyiical and ransducers fechnigues.

Understand the thecries of Scanning Electron Microscope, Transmission Electron Microscope, Scanning
Tunnelling Micrascope, Alomic Force Micrascope.

Know sboul the basic cancepls and applications of spectrescopic lechnigues.

B o=

Max. Marks: &0

Intermal Assessment: 20

Written Examination: 60

Pass Marks; 36% Total Credits: 4
Assessment Criteria;

Marks
Internal Assessmant 20
Performance in Mid-Semestor Test [
AssignmantiProject/Seminar 8
Attendanca i
ledium of Instruetion: English
INSTRUCTIONS TO THE PAPER SETTER:

The quastion paper will conalst of 3 sections: A, B and C. Sections A and B will have four questions sach from
respactive nections of the syllabus and camy 10 marks sach. Section C will conalstl of 10 short answer type
quastiona which will covar the antire syllabus uniformiy and carry 2 marks each. Cuesiions should be svenly spread
over the antire range of syllabus. In no case, question should be asked from outside the syllabus. The question
paper should be set sirlolly according lo the inatructions mentioned abave.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Flme Allowed: 3 haur Max. Marks: 80
MNota:



Guru Nanak College, Budhlada

{Autonomous College, Punjabi University Patiala)
~ Answer five questions in all, selecting at least two questions from each section. The guestion in section C is

campulsory.
y guaaﬁunsmmm.l.andsmmmmmmmmmﬂmzmmh

SECTION-A

Thin Flim Daposition Technology: Thermal evaporation — general considerations and evaporation mefhods,
Cathodic sputlering — spultering process, glow discharge spultering, spuilering varants and low pressure
sputtering. Chemical methods — electrodeposition and chemical vagour depesition, Vacuum deposilion apparatus
~ vacutm systems and surface deposition technalagy.

Thickness Meéasurements, Analytical Technigues and Transducers Technigues: Thickness measurement ~
electrical methods, microbalance monitors, mechanical method, radiation absorption and radialion emission
methods, aptical interferance methods.

Transducers: Transducers as input elements lo instrumentation systems, classification of Uansducers,
selecting a fransducer, sirain gauges, displacement Iransducers, lemperature measurements, photosensitve
devices, N

SECTION-B

Diffraction techniques: Princlpal, Instrumentation, working and applicaions of Xeray diffrsction, Neutron
diffractlon, Electran diffraction

Electron microscopy; concepls, Instrumentation & working, Appfications of Scanning Electron Microscope and
Transmisslon Electron Microseope

Scanning probe micrescopy: Scanning Tunneling Microscape: Frincipal, Construction & werking, Appiications,
Alomic Force Microscope: Principal, Construction & working, Applications

Spectrascople Technlques (Basic concepls, Instrumentation & working, Applications) UV-Visible
absorplion spectroscopy, X-ray pholoeleciron speciroscopy, Raman speciroscopy, Infrared speciroscopy,
Luminescence speciroscopy, Alomic absorpion spactrescopy, Mass speciroscopy, Messbauer speciroscopy

RECOMMENDED READINGS

Toxt Books:

Thin Film Phenomena; K.L, Chopra, McGraw Hill Book Company

Electronic Instrumentation and Measurement Tachniques. W.D, Cooper and A.D, Helfrick (3% Ed.),
Prantice Hall of Indla Put. Ltd,

Springer Handbook of Nanotechnology Edited by Bharat Bhushan, Published by Springer.
Hln:Hbt;ulénr Spectroscopy Edited by G Gaugliz an T Vo-Dinh, Published by WILEY VCH Verlag
Gm o,

Encyclopedia of Specirosaopy and Speciromalry Edited by JC Lindon, G E Tranter  and J L Holmes,
Published by Academic Prass.

Conclas Encyclopadia of Materlals Characterization Ediied by R Cahn, Published by Elsevier,

Dakker Encyslopedia of Nanosclenca and Nanolechnology. Edited by J A Schwarz, C | Contescu and K
Putyers, Published by Marcel Dekker inc.

8 Handbook of Microscopy for Nanotechnalogy Edited by N Yao and Z L Wang, Published by Kiuwer

Academic Publighers, M
/75/{
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Guru Nanak College, Budhlada
{Autonomous College, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2404T
PAPER NAME: RADIATION PHYSICS

P pbjectives: The objectives of this colrse are o

: Introduce the physics of thermal neulrens, neulron maderalion, diffusion, and lransport in nuclear
systems.

. Develop an understanding of nuclear chain reactions, reaclor kinetics, and the principles of nuciear

* reactor operation,

; Familiarize siudents with nuclear spacirometry and techniques for determining nuclear properfies.

, Provide knowledge of modern nuclear analytical techniques and their instnumentation.

; Build a foundation for the applications of nuclear physics in energy production, industry, materiais
charactenzation, and nuclear medicine.

4 Qutcomes: On completion of this course, student will be able to. -

Understand basles of thermal neutrons like energy distribution of thermal neutrons, effective cross
section of thermal neutron.

; Understand the concept of nuclear chain reaction.

1 Learn thermal Neutron diffusion, Neutron diffusion equation, Thermal diffusion length.

1 Analyze nuclear spectrometric data and able to measure g-factors and hyperfine flelds.

i Understand the principle, instrumentation and spectrum analysis of XRF, PIXE and neutron activation
analysis techniques.

lorks: 80

ulAssessment: 20

pExamination: 60

ilarks: 35% Total Credits: 4
ument Criteria;

Intérnal Assessment
Performance In Mid-Semestor Test
Assignment/Project/Seminar
Attendance

Marks
20
B
8
[

Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:
titlon paper will consist of 3 sections: A, B and C. Sections A and B will have four questions sach from
i sections of the syllabus and cary 10 marks each. Section C will consist of 10 short answer type
“ which will caver the entire syllabus uniformly and camy 2 marks sach. Quastions should be evenly spread

tmtire range of syllabus. In no case, question should be asked from outsida the syllabus. The question
lid be sel strictly according lo the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

M3 hours Max. Marks: 60
Pass Marks: 35% M
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Guru Nanak College, Budhlada
{Autonomous College, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2404T
PAPER NAME: RADIATION PHYSICS

Course Dbjectives: The objectives of this coursa ara o

1. Introduce the physics of thermal neutrons, neutran moderation, diffusion, and Iranspoit in nuclear
systams.

Davalep an understanding of nuciear chain reaclions, reactar kinetics, and the principles of nuciear
reactor operafion,

Familiarize students with nuclear spactrometry and techniques for determining nuclear propariies.
Pravide knowledge of madem nuclear analyfical technigues and their instrumentafion,

Build a foundation for the applications of nuciear physics in energy production, indusiry, materials

LB o

Course Outcomas: On completion of this course, student will be shia to; -

-

Understand basics of thermal neutrons like energy disiribution of thermal neutrons, effective cross
sectlon of thermal neutron.

Understand the conaept of nuclear chain reaction,

Learn tharmal Neutron diffusion, Neutron diffusion equation, Thermal diffusion length,

Analyze nuclear spectromelric data and able to measure g-factors snd hyperfine fieids.

Understand the principle, instrumantation and spectrum analysis of XRF, PIXE and neutron activation
analysis techniques.

LBl o

Max. Marks: 80

Internal Assessment: 20

Written Examination: 80

Pass Marks; 35% Total Credits: 4
Assessment Criterla;

Marks
Internal Assessmant 20
Parformance In Mid-Somaster Test 8
Assignment/ProjectSeminar 3
Attendance 4

dedium of Instructlon: English
INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sections: A, B and C. Seclions A and B will have four questions sach from
respeciive sections of the syllabus and cary 10 marks sach. Section C will consist of 10 short answer type
questions which will cover the entire syliabus uniformiy and carry 2 marks each. Questions should be svenly spread
over the antire range of syllabus, In no case, question should be asked from outside the syllabus. The guastion
paper should be set alrlclly acoording lo the Instruclions menlianed above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Timo Allewed: 3 hours Max, Marks: 60

A g g
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Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

Nofe:
1.  Answer five questions In all, selecling at least bwo quastions from sach saction. The question In secBon

C ts compulsory.
2. Questions In seetjons A and B carry 10 marks each. The guestions in section C carry 2 marks sach.

SECTION - A

Thermal neutrons: Energy distribufion of thermal neutrons, Effeclive cross sechion of thermal neutron, slowing
down of reactor nattrons, Angular and energy distribution, Transpert mean free path and scaflering cross-sacion,
Average logarithmic energy decrement, siowing dewn power and moderating rafio, Siowing down density, Slowing
down time, Resonance escape probability,

Nuclear chain reaction: Neutron cycle and multiplication factor Neulron leakage and crifical size, Nudlear reactors
and their classification,

Neutron diffusion: Thermal Neutron diffusion, Neutron diffusion equation, Thermal diffusicn length, Exponential
plile, Diffusion length of a fusl-moderator mixture, Fast neutron diffusion and Fermi age equation, Corection for
neutron caplure;

SECTION - B

Nuclear spectrometry and applications: Analysis of nuclear spectromelric dala, Measurements of nuclear
gnergy levals, spins, parifies, moments, intermal conversion coefficients, Angular correlation, Periurbed anguiar

correlation, Measurement of g-factors and hyparfine flelds.

Analytical Techniques: Principles, Instrumentation and spectrum analysis of XRF, PIXE and neutron acfivation
analysis techniques, Experimental techniques and applications of Mossbauer effecl, Rutharford y
industrial applications of elemental analysls, Diagnostic nuclear medicine, Therapeutic nuclear medicine.

RECOMMENDED READINGS
Text Books:

1. Liverhant, .E.: Elemantary Introduction o Nuclear Reactor Physics

Singru, R M.: Infroduction to experimental nuckear physics, Wiley Eastern Pub., N. Delhi
Krane, K.5, | Introductory Nuclear Physics, John Wiley & Sons, New York

H.R Verma; Atamic and Nuclear Analytical Methods, Springer Beclin Heidelbug, New York
Glasstone and Ediund: The Elements of Nuclear Reactor Theory

Murray, Introduction to Nuclear Engineering

L I A
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Guru Nanak College, Budhlada

(Autonemous College, Punjabi University Patista)
[THEORY) PAPER CODE: MPHY2405T
PAPER NAME: HIGH ENERGY PHYSICS

Gourse Objectives: The objectives of this course are lo:
1. Infroduce the classification, properties, and inferactions of elemeniary particies wihin the framework of

modem particle physics.

2. Develop an understanding of symmety principies, conservation laws, quark modess, and favor
Symmeiries. _

3 Wmmmmwwmmmmm

4. Provide knowisdge of gauge theories, ihe Standard Mode|, Quantum Electrodynamics (QED), and
Quantum j

Chromodynamics (QCD).
5, Bulid a foundation for sdvancad studies in high-enargy physics, partice phanomenoiogy, and their
connections fo coamalogy

Course Quicomeas: On completian of (ke course, student will be able k. -

Classify the alementary parficles and fundaments/ interactions.

Undarstand the concept of Gell iann-Aizhiima scheme, Quank model, nesd of color quanfum numbers.
Understand the general fealuras of conservalion laws in quantum theory

Learn the observation and propavtiss of resonances, C and CP vicdation, CPT theorem.

Understand the theary of Higgs Mechanizm and its agplicafion in gauge theores and sirong infersction
theory of quarks and @luons.

Ll it e

Max. Marks: 80

Internal Assessmant: 20

Written Examination: &0

Pass Marks: 38% Total Credits: 4
Assessmant Criteria:

Internal Assessment
Parformance In Mid-Semester Tesl
AssignmentProject/Seminar
Attendance

Wedium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

Tha question paper will conalet of 3 seclond: A, B and C. Sections A and B will have four questions sach fom
respociive sections of the syllabus and carry 10 marks each. Section C wil consist of 10 shert anawer fype
questions which will cover the antite syllabus uniformiy and aarry 2 marks each. Questions shoukd be avenly spread
ovar the entire range of ayllabus. In no cans, question should be asked fom cutside e sflabus. The question
paper should be nel siriclly according to the insrucions mantionsd above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Tims Allawad: 3 hours Max. Marks: 60
Pass Marks: 15%
Note:

1. Answaer five questions in ull, selecting st inast two quastions fram each section. Tha question in section C is
compulsary,
2. Quentions in sections A and B carry 10 marks sach. The queations in secion C camy 7 marks each. A b

oo,
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{Autonomaous College, Punjabi University Patiala)

SECTION - A

Particle kinematics: Classification of elementary particles and fundamental interactions, Propertias of slementary
particies, Lie algebra, Young diagrams for SU (3) representations, GeliMann-Nishifima schems, Baryon and meson
multiplets, Charged and neutral pions; Strange particles: Masses and fefimes, producion  and  decays  of
strange mesons and baryons. Prediction of emega, Hyperon axtension, Quark model: Hadron specim and quark
content, Search for quarks (Hofstadter et al. experiment, qualitative ireatment), Need of colour quantum nombers.

Problems and Exampies: Decomposition of 3x 3 and 3 x 3 x 3, Flavour symmelries: SU(3) unitary groups,
5L(4) charm scheme. Hadron mass formulae. Quark wave function of Meson and nucleon, Veclor meson decays.

Symmetry propertles: General fealures of conservation laws in quantum theory, Panty conservation, Operators
and transtormation, |sospin, G-parlty, Conservation of lsospin, Generalized Pauli principle; Conservation laws:
Baryon and lepton and flavour no. conservation,

Problems: Posilronium decay, Application of isospin consarvation o NN interaction and strong-decays.

SECTION-B

Resonances: Observation and properties of Resonances; Tau-thela problem, Observation of Tau-lepton and new
flavours., Parity viclalion in weak Interactlon, KO-K bar mixing, C and CP violation, CPT thearem (statemant only),

Problems: Two body decay phase space, decay length and Dalitz plot, Breit-Wigner formula.

Gauge theories of fundamental interactions, Higgs Mechanism and its application in gauge theories Elements of
QED, Global and local gauge invadance, Feynman diagrams, Successes of QED; Current-current interaction and
V-A theory, Cablbbo modification. Introduction to GSW model and limitations of QED. Sirong inleraction theory of
quarks and gluons (QCD]), Recent developmenis in high energy physics (supersymmatry, extra dimensions,
neutrino oscllations) and Link with cosmalogy (QUALITATIVE TREATMENT ONLY). Problems: Classification of
weak decays and selection rules.

RECOMMENDED READINGS
Text Books:

Introduction to Elementary Parlicles: D.J, Griffiths
Elamuntary Particle Physics; |.8. Hughes, Cambridge University Press
D. H. Perkins, Introduction fo High Energy Phyaics, 4th Edition, Cambridge University Press.
Donald H, Perkine, Particle Astrophysics, 2nd Edition, Oxford University Press.
FH‘:::“H and A, D, Marlin, Quarks and Leptons: Ap introductory Course in Modem Parficle Physics,
B. R, ghﬂh and G. Shaw, Particle Physics, 4th Edition, Wiley,
T. D. Lee, Particle Physics and Intraduction to Field Theory, Harwood Academic Publishers.

~e oamNs
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Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

(THEORY) PAPER CODE: MPHY2406T

PAPER NAME: THEORETICAL NUCLEAR PHYSICS

ﬁ,ubjaﬂlvu: The obfectives of this course ars lo:

, Develop a tharough understanding of angular momenfum theory and its applications in quantum and
nuclear physics,

3 Introduce the concepls of nuclear forces and two-nucleon systems, with emphasis on the deuteron and

© nucleon interactions.

i Familianize students with nuclear structure through shell, liguid drop, collective, and Nilsson madels.

i Provide knowledge of advanced mathematical fuols such as spherical tensors, Clebsch-Gordan
coefficients, Wigner symbols, and Racah cosflicients.

5 Eufﬁ;;:ﬂmWMWhWMxWMhmmww
speciroscopy.

yrse Outcomes: On completion of this course, student will be able fo: -

. Understand the concept of engular momeantum operalors and thelr matriy represeniations, Clebsch-
Gordan coefficlants and their propertias.

Leam about nucleon-nucieon force, jsaspin of wa nuciear systems, Deuteron

probigm.
Explain nuclear modals ke liquid drop model, single padticle shell model, axtended single particie shell
model, two particle shell madel.
Uindarstand the concept of add-odd and even-even nuclel, Inferacling Boson Model.
Leam aboul scaltering theary,

o ez

o=

. Marks; 80

mmal Assessment: 20

witter Examination: &0

fws Marks; 35% Total Credits: 4
wessment Criteria;

Marks
Internal Assessmant 20
Porformance in Mid-Semester Test o
AssignmantProjactiSeminar ]
Attendance 4

um of Instruction: English

INSTRUCTIONS TO THE PAPER BETTER:

I quustion paper will cansist of 3 sections; A, B and C. Sactions A and B will have four questions each from
wpaoiive sections of tha syllabus and carry 10 marks each. Section C will conatst of 10 short answer type
pestions which will cover the entire syllabus uniformly and carry 2 marks sach. Questions should be svenly spread

Mt the entire range of syllabus, In no case, question should be asked from outside the syllabus. The question
aper should ba sel siriatly acconding to the insiructions mentioned sbove.

INSTRUCTIONS TO BE QIVEN IN THE QUESTION PAPER

thllowad: 3 houra

Note: /7// MM&Q’
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{Autonomeus College, Punjabl University Patiala)
1.  Answer five questions in all, selecting al least two questions from sach secfion. The guasiion in seclion
C is compulsory. ) _
2. Questions in seclions A and B carry 10 marks each. The questions in section C carmy 2 marks each.

SECTION-A

Angular momentum theory: Angular momentum operators and their malrix represeniations. Vector addiion of
two angular moments. Clebsch-Gordan coefficients and their properiies. Rotafion operators, Rotation D-matrices
and their properties.

Problems: Malix representation of angular momentum operators for j =1 case, Evaluation of C-G Coefficient for
|7=12 und } = % case. Evaluation of Rotation matrices for simple cases.

Spherical tensors, Wigner-Eckart theorem and its applications, Wigner 3 symbols. Addiion of three angular
moementa, Definition of Racah coefficlents and their properties.

Problems: Matrix representation of angular mementum operators

Muclear force and two nucleon systems: Symmelries of nucleon-nucleon force. Isospin of two nuclaar systems.
Solution aof Deuteron prablem, Ceuteron magnatic dipole mement, Evaluation of Deuteron eleciric quadrupole
meomaent. Tensor force and Deuteron D-siale,

Problems: Evaluation of nuclear magnetic moments in the Schmid! limit, Symmatry properties of two nucleon
spin and isospin wave functions,

SECTION-B

Nuclear models: Deformable liquid drop and nuclear fission, Single particie shell moded, spin and parity of ground
state of nuclel, Extended single purticle shell model, seniority acheme and mduced isospin, configuration mixing,
Simple dascription of two pariicle shell model spectrascopy.

Probiams; Caleulation of nuciear ground state spin and parity of add-A nuclel using shell model (with sxamples).
Spin-orbit coupling In shell model. Description of twe particle shell madel spectroscapy (with examples);

Vibrational model, Rotational model, nuclear rotational wave funclions and energy spectra from deformed even-
even and odd-A nuclei. Nilsson model. Nilsson diagrams. Statistical model, evaporation specra and nuclear
lemperature. Intaracting Bosan Madel,

Problems: Calculation of nualear spin and parity for deformed nuclel using Nilsson diagrams.

Scattering Thoory: Elastic scattering of spin 2600 projectile from a spin zero target, lolal cross section for slaslic
scattaring and oplical thaorem, Integral equation for tha scattering wave function and Bom approximation. Low
energy scattering paramaters, Scattering from a complax potential.

Problems: Discussion of low energy scattering parmabers.

RECOMMENDED READINGS
Toxt Books:
Introductary Nuclear Physics by S. 8, M. Wang, Prentice Hall of India Pub., New Dalhi

Nuclear Physics by R. R. Roy and B, P. Nigam, New Age Publication, New. Delhi
Nualear and Particle Physics by W. E. Burcham and M. Jobes, Addison Wesley Pub. (Ind. Ed.)

Nuglear reactions by D, F. Jagkson %
Nuclear Siructure by M, K, Pal, Atliated Enst-West Pross ,’/zﬂ .
/ y B|Page
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Guru Nanak College, Budhlada

[Autenamaous College, Punfabl University Patiala)
8. Physics of the Nucleus by M.A. Preston

(THEORY) PAPER CODE MPHY2407T
PAPER NAME: PLASMA PHYSICS

Course Objectives: The objeciives of this course are to:

1. mrmdum_magﬁmm:nm eoncepts of plasma physies and the motion of charged particles in aleciric
and magnetic

2, Devalop an understanding of pfasma dynamics using kinatic theory, fluid models, and the Boltzmann
equation.

3. Famlliarize students with magnetohydrodynamics (MHD), plasma equillbrium, and stability criteria.

4. Explain the propagation of electromagnelfc and elecirosfafic waves in pfasmas and magnetized
plasmas.

8. Provide a theorelical foundation for advaneed studias ln plasma physics, confrolled fusion, and space
plasma applications.

Course Qutcomes. On completion of this course, studen! will be able fo; =

[ 2 %ndnmtandk _$wme of charged particies, adiabatic invanants, Boitzmann equation, Fokker
anck ag n.
2. Understand the thaary of Ohm's law, MHD equation and stability.
3. Learn aboul Plasma oscillations, Electron plasma waves, lon waves, magnelo-plasma, magnefo-sonic
waves.

4. Understand the propagation of eleciromagnetic waves through a plasma and magnelo-plasma.

Max. Marks: 80

Internal Assassment: 20

Written Examination: &0

Pass Marks: 35% Total Credits: 4
Assessmant Criteria:

Internal Assessmant
Parformance In Mid-Semester Test
Assignment/Project/Seminar
Attendance

....-gs

irdium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sections: A, B and C. Sections A and B will have four questions sach from
respactive sections of the syllabus and carry 10 marks each. Section C will consist of 10 shorl answer type
| questions which will cover the antire syliabus uniformiy and carry 2 marks sach. Questions should be evenly spread
over the entire range of syllabus, In no case, question should be asked from autside the syllabus. The question
paper should be set strictly according 1o the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

lne Allowed: 3 hours Max. Marks: 60
Pass Marks: 15%

Note:
1,  Answer five guestions In all, salecting at least two questions from sach section. The question in section

C Is compulsary, A_._..P
//-’ “ 3|Page
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2, Questions in sections A and B cary 10 marks each. The questions in section C cany 2 marks sach.

SECTION - A

Motion of charged particles: Mofion of charged particles In a constant uniform magrefic field, Constant ang
uniform eleciric and magnetic fields, Inhomogeneous magnetic field. Constant non-slectromagnetic forces, Time
varying magnetic field, constant magnetic and fime varying eleciric fleld, Adiabafic invariants, Magnefic mimors.

Boltzman equation: Fluid model of a plasma, Two fluid and one fluid equations, Colisioniess less Boltzman
equation, Moment equalions and conservation laws, Transport phenomena in plasma; Fokker Planck squaions.

SECTION-B

Magnetohydrodynamics: Generalized Ohm's faw, MHD equations, MHD equilibrium, Force free fields. MHD
Stability: Normal mode lechnique, Sausage and kink instability in a linear pinch, Energy principle, Interchange
instabilities, Cusp configuration, Two sream, lon-acoustic drift, Firehose instabilities.

Waves in Plasma: Plasma oscillafions, Eleciran plasma waves, lon waves, Elecirostalic slectron and ion

pscillations in a magneloplasma, Electromagnetic waves propagation through a plasma and magnetoplasma,
Alfven waves and magnetosonic waves.

RECOMMENDED READINGS
Text Books:

Plasma Dynamics: Boyd, T.J.M. and Sanderson, J.J., Neison, 1968

Introduction to plasma Physics, Chen, F.F., Plenum Press, N.Y. 1977

Etemants of Plasmia Physics: Goswarmi, 5.M., New Ceniral Book Agency, 1995

Introduction o Plasma Theary, Nicholson, D.R., John Wiley & Sons, 1983,

R. J. Goldstan and P. H. Rutherford, nfroduction fo Plasma FPhysics, CRC Press.

Nicholas A. Krall and Alvin W. Trivelpiace, Principies of Plasma Physics, San Franclaco Press.
T. 4. M. Boyd and J. J. Sanderson, The Physics of Plasmas, Cambridge University Prass.
Paui M. Bellan, Fundamentals of Plasma Physics, Cambridge Liniversity Press.
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(THEORY) PAPER CODE: MPHY2408T
PAPER NAME: ELECTRONIC COMMUNICATION SYSTEMS
Course Objectives: The otjectives of Ihis course are o

Introduce the fundamantal principles of analog, pulse, and broadband communicalion Syslems.
Develop an understanding of modutation and demodisation technigues used in modem communicaiion.
Familiarize students with AM, FM, SS8, and radar communication systems and their spplications.
Provide knowledge of pulse communication, muilipiexing, snd microwave commumication fechnologies.
Bulld & strong foundation in communication engineering for sdvanced sfudies and practical applications.

ST

Course Outcomes: On complafion of this course, siudant wil be abie fo.

Have knowliedge about communication systems like ransmitter, channel noise, recaiver, bandwidth sic.

Represent AM frequency spectrum, power refations and techniques for generation of AM.

Explain single side band, balenced modulstor, IS8 syslems, V38 lransmission, single and side band

recelvers,

Describe mathematical reprasantalion, requency spachum, phase modulation of FM systems.

Understand the concept of stereophanic FM muiliplex system, FM generation fechnigues, Fil

demodidators, FM receivers.

Undersiand the basic principie of Radar systems.

Know sbout puise ampiitude modulation (FPAM], puise widih modulation (FWM), puise posifion

mmwmwmmmm.mmm PCM transmission
m.

8 Understand sbout Microwave Radio communicabons, system gain and cptical fibers.

~p A LN

Pass Marks: 36% Total Cradits: 4

intornal lummﬂ__
Parformance in Mid-Semester Test

AssignmentProject/Seminar
Attendance

Marks
0
8
8
3

Wedium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

mmwﬂmusmxklwamnwuummmmm
sections of the syllabus and carry 10 marks sach. Section C will conalat of 10 shor! anawsr type quedtions
cover tha entire s unifarmly and carry 2 marks sach, Questicns should be evenly spread over the

of syllabus, In no case, question should be asked from oulside the wyllabus. The question paper

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max, Marks: 80
Pans Marka: 35%

Answer flve questions in all, umummmmm“nmmnm
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{Autonomous College, Punjabl University Patiala)
2. Questions in sections A and B carry 10 marks each. The questions In section C carmy 2 marks each.

SECTION-A

Introduction to communication systems: Information, transmitter, channel noise, receiver, need for modutafion,
bandwidth requirements, Noise and ils types.

AM: Represeniation of AM, frequency specirum, power relafions in AM wave, techniques for ganeration of AM,
AM tranismitter, AM receiver types, single and multi-superhelrodyne receivers, communication recelvess,

SSB: Evolution and description of single side band, suppression of camier, the balanced modulator, suppression
of unwanted side band, pilot carrier systems, I1SB systems, VSB transmission, single and independent side band
receivers. (Ref, 1)

FM: Description of FM systems, mathematical representation, frequency specirum, phase modulafion,, intersystem
comparison, pre-emphasis and de-emphasis, comparison of wide band and narrow band FM, stersophonic FM
multiplex system, FM generation techniques, FM demodulators, FM receivers.

Radar systems: Basic principles, pulsed radar systems, moving target indication, radar beacons, CW Doppler
radar, frequency modulated CW radar, phased array radars, planar array radars, (Ref. 1)

SECTION-B

Pulse Communication: Information theory, pulse modulalion, types of pulse modulation, pulse amplitude
maodulation (FAM), pulse width modulation (PWM), pulse position modutation (FFPM) and pulse code medulation
(PCM), PWM transmission system, PCM transmission system, telegraphy and telemetry.

Broadband communication systems: Frequency division multiplex (FOM), Time division multiplex TDM),
coaxlal cables, fiber optics links, microwave links, tropospheric scatier links, submarine cables, salsliite
communication systems, slements of long distance telephany, (Ref. 1)

Microwave Radio communications and system gain: Advanlages of microwave communication, frequency
modulated microwave radio system, microwave radio repeaters, protection swilching amangements, FM
microwave radio stations, path characteristics, system gain. (Rel. Z)

Optical fiber communications: History of aptical fibers, type of optical fibers, optical fiber communication systam
{black diagram), propagation of light through an optical fiber, optical fiber configurations, losses in optical fiber
cables, light and oplical sources, light detectors. (Rel. 1.2,)

RECOMMENDED READINGS
Text Books:

G. Kennedy and B. Devis, Electronic communication systems, Tata MoGraw Hill Publishing Co., New
Dalhl,

2. W, Tomasl, Electranic communication systems, Pearson Education Asla, Delhi

3 Gearge Kennady and Barnard Davis, Electronic Communicstion Systems, 5th Edition, MeGraw-Hill

4, Bimon Haykin, Communication Systema, Sth Editlon, Wiley.

5. Wayne Tomasl, Electronic Communications Systems: Fundamentals Through Advanced, 5th Edition,
Faarmon.

8. B. P, Lathl, Moderm Digital and Analog Communication Systems, 4th Edition, Oiford University Press.

T Taub and Schilling, Principles of Communication Systems, 3cd Edition, McGraw-Hill,

/ | thll "W
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(THEORY) PAPER CODE: MPHY2408T

PAPER NAME: ATOMIC AND MOLECULAR PHYSICS

Course Objectives: The objectives of this course are to:

1. Introduce the principles of atomic siructure and the specira of hydrogen, alkall, and multi-alectron sioms.

2. Develop an understanding of alomic coupling schemes, fine structure, Zeeman effect, and shall
structure.

3. Familiarize students with the fundamentals of molecular spectroscopy, including rotational, vibraional
and Raman spectra,

4, Explain the origin and interpretation of efectronic spectra and molecular energy transitions.

5. va!d;:h a sirong theoretical foundation in alomic and molecular speciroscopy for advanced shudy and
research.

Course Qutcomes: On completion of this course, student will be abile to:

Understand the concept of specirum of hydrogen, coupling scheme, Lamb shift.

Understand the concept of Larmar's theorem, Zeeman effect and anomalous g-value.

Understand the spectroscopy terms like rofational levels, infrared spectroscopy.

Know about Raman spectra.

Learn sbout electronic specira, Deslandre’s table, symmelry properties of electranic sigen-funcions.

on bl ho

Max. Marks: B0
Internal Assessment: 20
Written Examination: 80

Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Internal Assessment 20
“Performance in Mid-Semester Test []
AssignmentProject/Seminar 1
Attendance i

edium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 2 sections: A, B and C. Sections A and B will have four questions sach from
respective sections of the syllabus and carry 10 marks each. Section C will consist of 10 short answer type
questions which will cover the entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
over the entire range of syllabus. In no case, question should be asked from outside the syllabus. The question
papar should be set strictly according o the instructions mentioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 80
Pass Marks: 35%
Mote:
1,  Answer five questions in all, selecting at least two questions from sach section. The quesiion In seclion
C Is compuls

2, Questions in lmhmhlndﬂwnr 10 marks each. Tha quastions In secilon ery!u-tu-m.

T s
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SECTION-A

Hydrogen and Hydrogen-like ions: Series in hydrogen, circular molion, nuclear mass sffect, sliptical erits,
anergy levels. Fine struclure: basic facts and Sommerfeld theory, electron spin and spin-orbil coupling, relsvistc
correction and Lamb shift {qualitative).

Alkali-like Spectra: General features, doublel structure, Larmor's theorem and magnefic levels, slamantary theory
of weak and strong magnetic fields, Zeeman effect in doublet specira: anomalous Zeeman effect and e
anomalous g-value.

Pauli's principle and shell structure: Systems with several electrons and spin functions.

Complex Spectra: L8-Coupling scheme, normal friplets, basic assumptions of the theary, idenfification of tems,
selection rules, |- coupling (Qualitative).

SECTION-B
Infrared and Raman Spectra: Rigid ratator, energy levels, specirum (ne derivaion of selecion rules),

Harmonic oscillator; energy levels, eigenfunctions, spectrum, comparison with observed spectrum, Raman sffact,
Quantum theory of Raman effect, Rotational and Vibrational Raman spectrum. Anharmonic oscilalor. energy
levels, Infrared and Raman Spectrum, Vibrational frequency and force constants. Non-rigid rotator: energy levels,
spectrum, Vibrating-rotater energy levels, infrared and Raman spectrum (no derivation of Dunham cosfficients),
Symmetry properties of rotational levels, Influence of nuclear spin.

Electronic Spectra: Electronic energy and potenlial curves, resolution of lotal energy, Vibrational Struchse of
Electronic transitions. General formulae, Deslandre’s table, absorption sequences (qualitative) and Vibrational
analysis, Rotational Structure of Electronic bands: General relations, branches of a band, band-head formation,
Intensity distribution in 8 vibrational band system. Franck-Condon Principle and its wave mechanical formulasion.
Classification of electronic states: Orbltal angutar momentum, Spin, total angutar momentum of electrons,
Symmetry properties of electronic sigen-functions.

RECOMMENDED READINGS
Text Books:

Atomic Spectra: H. Kuhn (Longman Green) 1968

Molecular Spectra and Molecular Structure I: G. Herzberg (Van-Nastrand Rein-hold), 1850.
Atomic Spectra; H.E. White (McGraw Hill) 1834,

Fundamentals of Molecular spectroscopy: Banwell and McCash (Tata McGraw HIll), 1904,
Malecular Spectroscopy: 8. Chandra (Narosa), 2000,

Atomic. Molecular and Phatons, Wolfgang Damirodes (Springer), 2010.
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Guru Nanak College, Budhlada
lAutonomous College, Punjabl University Patiaka)

(PRACTICAL) PAPER CODE: MPHY2405P
PAPER MAME: LABORATORY PRACTICE

Course Objectives:

1. Develop practical skills In performing advanced experiments in nuclear physics, condensed maifler
physics, and electronics.

Familiarize students with modem seientific instruments, defectors, electronic circuits, and data acguisition
technigues.

Sfmﬂﬂhmmilhﬂﬂrmmmfynmmfnmﬁm esiimale errors, and interpref physical phanomena.
Enhance probiem-solving and experimental design skills through hand's-on laboratory inve stigations.
Prepare studenis for research and indusinal applications by infegrating theorelical concepls wilh
expedmental practices.

L T

Course OQOutcomes: Siudents will thoroughly understand the theorelical concepls of Physics by
experimentation.

Max. Marks: 120
Internal Assessmant: 30
Writtan Examination; 80

Pass Marks: 35% Total Credits: 3
Assessment Criteria;
Internal Assessmant 30
Seminar, viva-voce of experimental reports 12
number of exparimeants parformed 12
Attendance [}

Medium of Instruction; English
INSTRUCTIONS TO THE PAPER SETTER:

Out of 120 Marks, internal assessment (based on seminar, viva-voce of experimental reports, number of
experiments performed and attendance) carries 30 marks, and the final examination at the end of the
semester carries 90 marks,

The laboratories comprise of experiments based on Nuclear Physics & Counter Electronics in one group
and Condensed Matter Physics and advanced Electronics in the other group. Each student will be placed
in ane of the two groups during the entire semester.

1. Study of standard deviation using G-M counter
2. Half-life of “ K using G-M Counter fc
3.  Medsurement of mass absorption coefficlent of beta rays In lhrm materials

nm.. s
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Te find range and energy of B- particles

To find Dead time of a GM Tube

o

study of energy calibration of Nal(Tl) scintillation detector
study and analysis of spectrum of *¥Cs

Verify inverse square law (in case of gamma rays) using scintillation spectrometer.

e R B R

study of Compton scattering law for energy of scattered photons

10. To study Internal Conversion Coefficient for ¥'Cs (or suitable gamma source)
11, To determine the source strength of a given radieactive gamma source

12. Study and analysis of the spectrum of “Co

13, Photoelectric cross-section measurement for a given target material at known incident gamma photon
energy

14, Compten cross-section measurement for known Incident gamma photon energy
15. Measurement of Photo-peak (full energy peak} efficiency of Scintiflation detector.
16, Towverify the given Boolean identities on the ALU system,

17, To study various Encoders and Decoders, and Random Access Memory (RAM) eircuit.
18, To study the variolus counters.
19, To study the left and right shift registers and ring counters.

70. To study the operation of multiplexer and demultiplexer circuits.

1, Find the value of the ‘g’ factor In a DPPH sample by using ESR technigue.

1. To determine the Curie temperature of a given PZT sample.

3. Determine the coercivity, retentivity and saturation value of magnetic induction of the given
sample by studying the B-H loop.

4, Determine the Hall coefficient of the given sample and hence find the carrier concentration and mobility.
5, Find the band gap energy of the given semi-conductor sample by four probe method.

6 Measurement of susceptibility of paramagnetic solutions by Quinck's Tube Method,

1. Measurement of magneto-resistance of a semi-conducting sample.

8. Study of Dispersion relation for Mono-atomic and Diatomic lattices using Lattice dynamic kit

/%/(C}*’/ ok H
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gouty off solar cell and characteristics
Wieasurerrent of wavelength, frequancy, VSWR and Reflection coefficents of migowseEs.
peterrnination of velocity of uitrasonic wave in iquids hence to find the compressibiity.

Framlk Hertz experiment for Quantization of Bohr's model of atom.

To stdy Digital to Analez Converter end Anslog to Digital Converser.

To study multhibrators |astable, monostable and bistable] using discrete components.
To study the multivibrators (BMY, AMV and MNV] using IC-555.

To study Timer integrated circuit IC-535.

To study the basic eperational amplifier (Model 741).

To study the applications of operational amplifier (Madel 741).

To study the voltage contralled oscilfator (VCO).

To study the voltage regulator using IC 317

Programming with Microprocessor tralning kit (8085 processar|
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(PRACTICAL) PAPER CODE: MPHY2406P
PAPER NAME: COMPUTER LAB

s0 Objectives: The objectives of this laboratory course are for

| Develop fundamental programming skills for Solving basic sciendific and mathematical problems.
* Infreduce comptational techniques for numerical calculations and date analysis in physics.

. Enhance logical thinking and algorthm development through programming exercises.

i Familiarize students with compuler-based simuiation of simple physical syslems.

L Build s foundabion for advanced computational methods used in physics and selenfific reseanch.

wse Outcomes: Students wil be able to write programs for solving Physics problems and gain expertise in
p™ecation of calsulations sle.

o Marks: 60
wmal Assessmant: 15

hen Examination; 45
155 Marks: 36% Total Credits; 1

ssussmant Criterfa;

Maris

Intarnal Assessment 15
Saminar, viva-voce of experimental raports [
Porformance of the candidate in the [
computer fab
Attendance 3

Hediurn of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

Ol el B0 Marks, Imarnal assessment (based on performance of the candidate in the computer lab and sttendance)
tamies 16 marks, and the final examination at the end of the semester carries 45 marks.

This |sbaratory somprisss of any ten of th following physics problems o be solved using Python,
1, Ta genanite Fragquancy Dlstibuton Takble,
2, Bolution of u differentil squalon by RK2 methed,
3, To Ond area under i curv by Tenpazaldal Rule ond Simpson's Rule
4, Gouss sltminatan mathad,

§, Mulliplcation ol Twe Malrioos,
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7. Numerical Solution of Equafion of Motion.

g. Simulation of planetary molion.

9, Root of an equation by Newton- Raphson methad.
10. Serting numbers by salaction sor.

11. Solution of a differential equation by RK4 method.
12. Fitling straight line through given data poinis.

13. Roots of an equation by secant method,

14. Newton interpolation.



Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

(THEORY) PAPER CODE: MPHY2410T
PAPER NAME: Open Elective Subjact

Course Dutcomes: On the compietion of this course student will be able o understand concepls of a subject of
fils own interest,

%, Marks: 80
arnal Assessment: 20
iten Examination: 80

55 Marks: 36% Total Cradits: -
sessment Criteria:
Marks
Internal Assessment 20
“Performance In Mid-Semester Test B
Assignment/Project/Seminar 8
Aftendance 4

idium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sections: A, B and C. Sections A and B will have four questions sach from
respective sections of the syllabus and carry 10 marks each, Students have to attempl any twao gquestions from
Section A and B. Section C will consist of 10 short answer type questions which will cover the enfire syllabus
urifarmly and cary 2 marks each, Questions should be evenly spread over the entlre range of syllabus, In no cass,
question should be asked from outside the syllabus. The question paper should be sal strictly according lo the
Instructions mentioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

mi Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%
Mot
1. Answer five questions in all, selecting at least two questions from sach section. The question in section
C Is compulsory.

2. Questions In sections A snd B carry 10 marks sach, The questions in seclion C caury 2 marks each.

Note: Open Elective Subject shall be optional for all students. The sludents opling this paper are required lo qualify
this paper. The marks obialned will not add 1o the Grand lotal of the course. This paper will be, of 4 hours
per wesk, from the Open Elective Subjects offered by other departments.

One of the on-line Open Eleclive Subject (Mot discarded by Physics Department) offered ot web-site:

o /Z,f* (DL_
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