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Guru Nanak College, Budhlada
{Autonomous College, Punfabl Unlversity Patiala)
PROGRAMME NAME: M.Sc. (PHYSICS) PART - i (Il & IV Semesters)

SCHEME OF PAPERS
Sesslon: 2026-27 & 2027-28
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ChE g

Semester: Il
Core Papers
Contact | Total
Internal Practical Writtan roral | OUrS | Credits
Course Coda Name of Paper Assessment | Examination | ExaminationThaary | .. 0o per
Marks Marks Marks weak
LIT|P
MPHY2301T | Condensad Matter 20 - 60 80 4|00 04
Physics—
MPHY2302T | Nuclear Physics 20 = 60 80 4|00 04
MPHY2303T | Advanced Quantum 20 60 B0 4 (0 (0|04
Machanics
MPHY2305P | Laboratory Practice: an 80 - 120 (0|0 |6 |03
i} Nuclear Physics &
Counter Electronics
Laboratory
i) Advanced Electronics
Laboratory
MPHYZ306P | Computer Lab 15 45 - B0 o|of2|0m
Elective Papers |Choose One)
Contact | Total
internal | Practical Written rorg | 1OHE | Cradits
Course Cade Mame of Paper Aszassment | Examination | Examination/Theory | oo . par
Marks Marks Marks week
L|IT|P
MPHY2304T | Laser Physics 20 - 60 a0 4|0 |0 |04
MPHYZ2305T | Space Physics 20 = 60 a0 4|0|0|04
MPHYZ2306T | Physics of Semiconductor| 20 e 60 80 4|00 |04
Manostructures
MPHY2307T | Materal Science 20 b &0 B8O 4|0|0|04
MPHY2308T | Computational 20 e B0 B0 4|00 |04
Simulations in Physics
Total Credits = 20
Semester: [V
Cora Papers
Contact | Total
Imternal Practical Written H Credit
Course Coda Mame of Paper Assessmant | Examinatlon | ExaminaticnThen ;:::i i :er il
Marks Marks ry Marks wee s
L T|P
MPHYZ2401T Condensed Matter 20 s &0 a0 0|0|04
Physicel|
MPHY2402T Advanced Electronics 20 - 60 a0 4 (00|04
MPHY2405FP Laboratory Practice: 30 i o 120 0D (0|03
i} Muclear Physics &
Counter Electranics
Laboratory
ii) Advanced Electronics
Laboratory
| MPHY2406P Computer Lab 15 45 = &0 o laolz2|0
1|Page




Guru Nanak College, Budhlada

|Autonomous College, Punjabi University Patlala)

Elective Papers (Any two of the followings elective subjects)

\ ; i i Contact | Total
nternal Practica an :
Course Code Hame of Paper Assessmant | Examinallon | Examinallon/Theo qutﬂ Hours per | Credi
Marks Marks ry Marks a week s
L |T|P
MPHY2403T Experimental 20 - 60 B0 4 | 0| 0|04
Technlques in Physlcs
MPHYZ2404T Radiation Physlcs 20 - B0 BO 4 | 0|0 04
MPHY2405T High Energy Physics 20 - B0 B0 4 |0f0f04
MPHY2406T Theaoretical Nuclear 20 = E0 8O 4 |0|0|04
Physics
MPHY2407T Plasma Physics 20 i B0 ao 4 |0|0j04
MPHY2408T Electronic Communicationy 20 - &0 80 4 |o|o|04
Systems
MPHY2408T Atomic and Molecular 20 = B0 B0 4 (0|0|04
Physics
Open Elective Subject
MPHY2410T | Open Elective Subject” | 20 = [ 80 |0 [4 [ofof-
Total Credits = | 20

MNote:

1, In Sem = ll| & IV, one Elective papers for Sem Il and two Eleclive papers for Sem |V will be offered depending
on availabillty of teaching staff.

2, "Open Elective Subject will be optional and qualifying only, The marks obtained will not be added |o the Grand
total of the course, This paper {Not from sublects of Physics) will be offered by other depariments. The students
can also opt for one of the MOOC {Massive Open Onilne Courses; web-site: swayam.gov.in) courses with prior
approval of Head, Departmant of Physics,




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

M.Sc. (PHYSICS) PART - Il (Il & IV Semastars)
Program Code:
Sesslon: 2026-27 & 2027-28

Semester |1l

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

Course Objectives: The objectives of this course are fo:

1. Initroduce the fundamental concepts of crystal struciure, diffraction metheds, and faillce dynamies in
solfds.
Frovide knowledge of the electronic properfies of melals and semiconductors using classical and
guantum models.
Famillarize studenis with the principles of nanotechnalogy, nanomalerials, and their applicalions.
Develop an understanding of oplical processes and energy band theory in crystaliine solids,
Provide & foundafion for advanced study of condensed matier physics and modem electronie materials.

Lol R

C-:mme Cutcomes: On completion of this course, student will be able fo; —

Have a basic knowledge of binding in crystal systems and efastic properties.

2. Understand the concepi of varous models and theones of condensed matter physics such as Drude
model, Free electron theory.

3. Know the significance of Brillowin zones and band theory and Kronig-Penney mode,

4. Know the concepf of phonons.

5. Understand the concept of Fermi Surfaces, semiconduclors and superconduclors.

o}

Max, Marks: 80
Internal Assessment: 20
Written Examination: &0

Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Internal Assessment 20
Performance in Mid-Semester Test B
Assignment/Project/Seminar ]
Attendance 4

Medium 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 queslions each from
respeclive seclions of the syllabus and carry 10 marks each. Section G will consist of 10 short answer type
questions which will cover the enfire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
over the enfire range of syllabus. In no case, question should be asked from outside the syllabus. The question
paper should be set striclly according to the instructions mentionad abova,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 36%
Mote:

1. Answer five questions In all, selecting at least two questions from each section. The question in section C |s
compllsory.
2, Queslions In seclions A and B carry 10 marks each. The questions In section C camy 2 marks each.

sge
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Guru Nanak College, Budhlada

[Autonomous College, Punjabi University Patiala)

SECTION-A

Diffraction methods, Lattice vibrations, Free eleclrons: Diffraction melheds, Reciprocal lattice, Brillouin zones,
Lattice vibrations of mono-atomic and diatomic linear lattices, Free eleciron gas in 1-D and 3-D. Heal capacity of
metals, Thermal effective mass, Drude model of eleclrical conductivity, Wiedman-Franz law,

Nanotechnology: Introduction lo nanoparticles, Methods of syntheslis: Top down and Bottom up approach,
Properties of seri conducting nanoparticles, Quantum well, Quantum wire and Quantum dots {In brief) and their
fabrication, Carbon nanostruciures and Energy bands in semiconductors: Ces(its crystals and superconductivity),
Carbon nano tubes, thelr fabricatlon and propartles, application of carbon nana fubes.

SECTION-B

Syllabus Optical processes: Optical reflectance, Kramers-Kronlg relations, Electronic inter-band transitions,
Exaltons and Its type, Raman Effect in crystals, Electron spectroscopy with X-rays, Energy loss of fast particles in
solids.

Semlconductor Physics: Nearly free electron model, Bloch functlons, Krenlg-penny model, Metals and insulatars.
Equation of motion, propertles of holes, Effective mass of electrans {m*), m* In semlconductors, Intrinsic camier
cancentration, Intrinsic and extrinsle conductivity,

Fermi-surfaces In Metals: Band gap, Thermoelectrio Effects, Semimetals, Different zone schemes, Consftrucfions
of Fermi surfaces, Experimental mathods in Fermi surface studies, Quantization of arbils in a magnetic field, Da
Haas-Van Alphen effact, Magnetic breakdown.

RECOMMENDED READINGS

Intreduction to Solld State Physics; C. Kitiel (7™ Ed.), Wiley Eastern, N, Delhi, 1985

Intreduction ta Nano Technology: Charles P Paople, Jr. and Frank J. Owens, John Wiley & Sons
Publications, 2003

N. W. Ashcroft and N. D. Mermin, Solid State Physics, Cengage Learmlng.

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

5. 0. Flllal, Soifd Stafe Physics, Bth Edition, New Age Intermnational Publishers.

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

(Autonomous College, Punjabl University Patiala)
(THEQRY) PAPER CODE: MPHY2302T

FPAPER NAME: NUCLEAR PHYSICS
Course Objectives: The objectives of this course are lo;

Intreduce the fundamental properiies of alomic nuclei, nuclear forces, and nuclear sfructure,

Develop an understanding of nuclear models and the role of nuclear spin, moments, and excifed states.
Provide knowledge of nuclear reactions, reactlon mechanisms, and neutron physics.

Familiarize students with the principles and applications of parlicle accelerators and nuclear
axperimental technigues.

Eslablish a strong theoretical foundation for advanced studies In nuclear physics and is applications.

bl

o

Course Outcomes: On complelion of this course, student will be able fo; —

1. Analyse the nuclear properiies fke nuclear radius, mass and abundance of nuclides, binding energy and
semi-ampirical formula and refalion bedween angular momenium and parily. Alse tha methods of
calculating such propertias,

Leam about the spin and orbital confribulion to magnelic moment and methods of measuring these
termes.

Understand properties of nuclear farce and vse of various models that tells aboud the Interaction
between nucleons.

Study the varfous models that examine the defalled information abouf the nuclear struciura,

Leam about various types of nuclear reaclions & thefr properties, the neutron sources and defeclors and
aiso the methods of slowing down the nevtrons.

Analyse various methods of accelerating various types of particles to parform scattering experiments.

ha
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Max. Marks: 80
Internal Assessment: 20
Written Examination: &0

Pass Marks: 35% Tatal Cradits: 4
Assessment Critaria;
Marks
Internal Assessmant 20
Performance In Mid-Semester Test [
Assignment/Froject/Seminar 8
Attendance 4

Medium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

Tha 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 each. Seclion C will consist of 10 shorl answer type
guestions which will cover the entire syllabus unlfermly and carry 2 marks each,. Questions should be evenly spread
over the enlire range of syllabus. in no case, question should be asked from outside the syllabus. The question
paper should be set striclly according to the instructions mentloned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: B0

Pass Marks: 35%
Nota:

1. Answer five questlons In all, selecting at least two questions from each section. The question In section C ls
compulsory.

2. Queslions in sections A and B carry 10 marks each. The guestions in saction C carry 2 marks each. Q/Q_;



Guru Nanak College, Budhlada

(Autonomous College, Punjabi University Patiala)

SECTION - A
Nuclear Properties: Nuclear Radius, Mass and Abundance of Nuclides, Nuclear Blnding Energy, Semi-empirical
Mass Formula, Nuclear Angutar Momentum and Farity, Muclear Electromagnetic Moments, Nuclear Excited States

Nuclear Spin and Moments: Nuclear Spin, Nuclear Moments, Measuring Nuclear Momen's

Forces between Nucleons: Deuteran problem, Nuclean-Nucieon scattering, Proton-Proton and Meutron-Mautron
interactions, Properies of Muelear Farces, Exchange Force Modeal

Nuclear Models: Shall Model, Even-Z Even-N Nuclel and Collective Structure, Many-Particle Shell Modeal,
Single Particle States in Deformed Nuclel

SECTION-B

Nuclear Reactions-I: Types of Nuclear Reactions and Conservation Laws, Energefics of Muclear Reaclions,
Isaspin, Reaction cross-seciions,

Neutron Physics: Neutron Sources, Absorption and Moderation of Neutrons, Neutron Deteclors

Nuclear Reactionsdl: Experimental Technigues, Coulomb Scattsring, Nuclear Scatiering, Optical Modal,
Compaund-Nucleus Reactions, Direct Reactions, Reconance Reaclions, Heavy lon Reactions, Fission and

Fusion.
Accelerators: Cyclotron, Van de Graaff & Pelietron Accelerators, Synchrofrons, Colliding Beam Accelerator.

RECOMMENDED READINGS -
Text Books:

1. Intreductary Nuclear Physics: K.5. Krang, John Wiley & Sons, New Yark
Rofarence Books:

1. Muclear Physics: R, R. Roy and B. P. Nigam, New Age Pub., M. Dethi
2. Muclear Physics: W.E. Burcham and M. Jobes {Ind. Ed.), Addison Wesley

3. 5. M. Ghoshal, Nuclear Physics, §. Chand & Gompany.

4. Kenneth 3, Krane, Introduclory Nucfear Physics, Wiley,

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

6. Jaohn M. Blatt and Victor F. Weisskopf, Theoretical Nuclear Physics, Springer.
7. B.L Cohen, Concepls of Nuciear Physics, MeGraw-Hill.



Guru Nanak College, Budhlada
(Autonemaous College, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2303T,
PAPER NAME: ADVANCED QUANTUM MECHANICS

Course Objectives: The objectives of this course are lo:

1. Develop a comprehensive understanding of advanced quantum mechanics, Including identical particles,
approximation methods, and perturbation theory.

2. Introduce analytical lechnigues such as the varational mathod, WHKE approximation, and scaltering
theory for sofving quantum mechanical problems.

3. Provide knowledge of collision theory and partial wave analysis for understanding quantum scattering
phenomena.

4. Familiarize students with the principles of refalivisiic quantum mechanics through the Klein—Gordon and
Dirac eglations.

5, Build a sirong theorelical foundation for advanced research in quantum physics, afomic physics, nuclear
physics, and condersed matter physics,

Course Quicomes: On completion of this course, student will be able fo: —

1. Calculate the ehange in energy (wave function) of a quanium system by applying the lime-independent
{degenerate and non-degenerats) perurbalion theory, Moreover, the lime-dependent perilrbation
theory will slso be {aught to understand probabilifies of iransitions from lower fo higher energy
eigensiates.

2. Calculate the ground-state energy of & system {H-atom, He-alam, SHO efc.) by using a frial wave
function as employed in the varfational method.

3. Understand about the scattering theory of quanium particles, The concepls of Barn approximation and
pariial wave analysls will be explained in datail to oblain the scaltering cross-seclion in a scattering
ProCEss.

4. Gain knowledge about the relativislic guantum mechanics and will get aware about the pioneear work of
Dirac In this feld, They will feam about (] the concept of spin and its inclusion info the fotal wave
function of the efectron {il) the exislence of anfi-particies.

slax. Marks: 80

nternal Assessment: 20

Written Examination: 60

3ass Marks: 35% Total Credits: 4
Assessment Criterla;

Marks
Internal Assessment 20
Performance in Mid-Semester Test 8
Assignment/Project/Seminar 8
Aftendance 4

Wedium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
The questhon paper will conslst of 3 sections: A, B and C. Secllons A and B will have four questions each from
respeciive seclions of the syllabus and carry 10 marks each, Section C will consist of 10 short answer lype
guesitons which will cover tha entire syllabus uniformiy and camy 2 marks each. Questions should be evenly spraad

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 1o the Instructions menlienad above.

9/‘ {21
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Guru Nanak College, Budhlada
|Autenomous College, Punjabl University Patlala)

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

ia Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%

Mote:

1. Answer five guestions in all, selacting al least two questions from each section. The question in section C is
compulsory,
2. Questions in sections A and B carry 10 marks each. The quesfions in sectlon C carry 2 marks each.

SECTION-A

Identical Particles: Indistinguishability principle, Symmetry and anti-symmetry of wave funclions, Exchange
operators, Spin slatisic theorem, Slater determinant, Scattering of identical particles. Froblems: Hydrogen
maolecule.

Variational Method: Rayleigh Ritz variational method for ground & excited States, Problems; Ground state energy
of hydrogen, halium and harmonic oscillator,

Time Indepandent Perturbation Theory: First ordar and second order perturbation theery for nondegenerate
case, Problems: Anharmonlc oscillator, He-atom; Degenerale perurbation theory, Problems: Stark effect, Zeeman
affecl.

Time Dependent Perturbation Theory: Transitlon probabllity for constant and harmenic perturbation, Gaolden
rule, Induced absorption and emission, Einsteln coefficlents; Problems: Radiative transitions.

SECTION-B

Collision Theory; Scaitering amplifudes and cross section, Green function method, Integral equation of scattering
amplitude, Born approximation. Partial wave analysis: Scattering by central potential, Short range interaction,
Phase shifts, Optlcal theorem, s and p-wave scatiaring, Scattering langth, Effective range, Breit-Wigner formula.
Froblems: Scattering by three-dimensional square wedl polential,

Relativistic Quantum Mechanlcs: Klein-Gardon equation: Probability and current densities, Confinulty equation,
Difficultles of K.G. equation, Plane wave solution. Dirac equation: Dirac algebra, Plane wave solutions, Hole theory,
Non-relativistic fimit, Spin and magnetic moment, Zitterbewegung, Lamb shift, Spin-orbit coupling,

RECCMMENDED READINGS
Text Books;

1. Quantum Mechanics: P.M. Mathews and K. Venkatesan, Tata McGraw-Hill Publication, M. Delhl
2. GQuantum Mechanics; M.P. Khanna, Har-Anand Publication, Dalhi

Referance Books :

1.Quantum Mechanics: L.LSchiff, Tata McGraw-Hill Publicatlan,

2.Quantum Mechanics; V.K.Thankappan, New Ags Intematlonal

3. L. I. 8chiff, Quantum Mechanics, 3rd Edillon, McGraw-HIll,

4, Davld J, Griffithe and Darrell F. Schroster, Infroduction lo Quantum Mechenfes, 3rd Edition, Cambridge
Unlversity Fress.

5. A. K, Ghatak and 5. Lokanathan, Quanium Mechanics, Theory and Applications, Macmillan Indla,

6. Eugen Merzbacher, Quantum Mechanlcs, 3rd Edition, Wiley.

B|Page
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Guru Nanak College, Budhlada
{Autonomous College, Punjabl University Patlala)

Elactive Papers
(THEORY) PAPER CODE: MPHY2304T
PAPER MNAME LASER PHYSICS

Course Objectives: The objectives of this course are fo:
1. Infroduce the fundamental principlas of lasers and the interaction of radiation with matter.
2, Develap an understanding of laser systems, pumping mechanisms, oplical resonators, and laser
dynamics.
3. Famiftarize students with the operating principles and applications of different types of lasers,
4. Provide knowledge of nonlinear oplical phenomena and multiphoton processes.
5. Bulid a foundation in laser speciroscopy and ifs applicalions in modern sclence and fechnology.

Course Outcomes: On complation of this course, students will be able lo: —
1. Understand the fundamenials of LASER,
2, Describe the construction and working of different types of fasers.
3. Explain the relation between Elnstein coefiicients and Laser rale equalion.
4, Understand the nonfinear oplics.
5 Discuss various laser speciroscopies.

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

Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Internal Assassment 20
Performance In Mid-Semester Test ]
Assignment/Project/Seminar B
Attendance 4

Medium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will conslst of 3 sections: A, B and C. Sectlons A and B will have four questlons each from
respective sections of the syllabus and camry 10 marks each. Seclion C will consist of 10 short answer type
guestions which will cover the entire syllabus unlformly and carry 2 marks each, Questions should be avenly spread
over the entire range of syllabus. In no case, questlon should be asked from cutside the syliabus, The question
paper should be set strictly according lo the Instructions mentloned abova,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%

Note:
1. Answer five questlons In all, selecting at least two quesltons from each section, The queslion In sectlon C Is

compulsary.
2. Questions In sectlons A and B carry 10 marks aach, The quaestions In section C carry 2 marks each,

.»7"'"
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Guru Nanak College, Budhlada

{Autonomous College, Punjabl Unlversity Patlaka)

SECTION-A

Introductory Concepts:; Absorption, Spontaneous and stimulated emission, The laser Idea, Properties of laser

light,

Interaction of radiation with matter: Summary of black body radlalion theory, Rates of absorption and stimulated
emission, Allowed and forbldden transitions, Line broadening machanisms, Transition corss-section, Absorption
and gain coefficient, non-radiative decay.

Pumping processes: Optical and eleclrical pumping, Passive oplical resonators: Photon lifelime and cavity Q.
Plana paralle| resonater; Confocal resonator, Stability diagram,

Laser rate equation; Three level and four level lasers: Optimum oulput coupling, Laser spiking.

SECTION-B
Transverse and longliudinal mode selection, @ swilching, Mode locking.

Types of lasers: Ruby |asers, Nd: YAG laser, He-Ne laser, Coz laser, Nz laser, Excimer laser, Dye lasers,
Chemical lasers, Semiconductor lasers, Colour center and free electron lasers.

Nonlinear opties: Harmonic generation, Phase matching, Optical mixing, Parametric generation of light, Self
focussing, Multiguantum pholoelectric effect. Two photon process theory and experiment. Violation of the square
law dependence, Doppler-free two photon speclroscopy,

Laser spectroscopy: Stimulated Raman effect. Hyper Raman effect. Coherent anti-stokes Raman
speciroscopy. Spin-flip Raman laser, Photo acoustic Raman spectroscapy.

RECOMMENDED READINGS
Text Books:

Principles of Lasers: ©. Svella, (3™ Ed.), Plenum Press
Lasers and is applicalions: A.K. Ghalak and K. Thyagrajan
Lasers and Nonlinear Optics: B.B. Laud {2* Ed.), Wiley Eastam
Laser Electronics: J.T. Verdeyen (2™ Ed.), PHI
M. N. Avadhanulu and P. G. Kshirsagar, A Textbook of Lasers, S. Chand & Company.
Willlam T. Silfvast = Laser Fundamentals.
Anthony E. Siegman = Lasers.
M. N. Avadhanulu and P. G. Kshirsagar — A Textbook of Engineering Physies (laser section).
K. R, Mambiar — Lasers; Principles, Types and Applications,
Milonni and Eberly — Lasar Physics.
Donald C. O'Shea, W. R. Callen and W. T. Rhodes - Introduction fo Lasers and Their Appilcations.

SommHm;m b
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Guru Nanak College, Budhlada

(Autonomous College, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2305T

PAPER NAME SPACE PHYSICS

Course Objectives: The objectlves of this course are te:

1. Introduce the struclure, compasition, and physical processes of the Earth's upper atmosphare and
jonosphena.

2. Devalop an understanding of ionospheric regions, their farmation, variations, and dislurbances.

3. Explain the propagation of radic waves through the ionasphere and its applicafions in communication.

4. Familiarize students with the structure, atmosphers, and aclivity of the Sun and Its influence on near-Earth
space,

5. Provide a foundation for the siudy of space physics, stmospherc sclence, and solar-terrestrial
interactions.

Course Outcomes: On completion of this course, students will be able to: -
Undersland the fundamentals of Earh's almesphara,

Describe the auroral spectra,

Explain the fonospheric imegularties and disturbances,

Leam about the Sun.

Understand sefar cycle and sofar flares.

oL

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

Pass Marks: 35% Total Credits: 4
Assessment Criteria;
Mark
Internal Assessment Z:I s —
Performance in Mid-Semester Test 8
Assignment/Project/Seminar a
Attendance 4

Medium 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 each, Section C will consist of 10 short answer typa
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
paper should be set strictly accarding o the instructions mentionad above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed; 3 hours Max, Marks: 60
Pass Marks: 35%

Note:
1. Answer five guestlons In all, selecting al least two questions from each section, The question in seclion C is

compulsory.
2, Questlons in sections A and B carry 10 marks each. The questions In section C carry 2 marks each,

-7
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Guru Nanak College, Budhlada

{Autonomous College, Punjabl University Patiala)
SECTION - A

Hydrostalics, Healing of the upper almosphere, Varialions In the earlh's atmosphere, Modet atmosphere, The
aarth's exosphero.

Emisslon mechanisms, Airglow, Aurora, Morphology, Excitation mechanlsm, Auroral specira,

lonosphere: lon-electron pair production, lon-Kinetics, Equillbrium, lonospheric regions (D,E.F4), Variations in
these regions.

F: reglon: Farmation of F-layer, Conlinuity equation, Fr-region anomalles, Thermal properfies of the Fa-region.

SECTION-B

lonospheric Irregularities and disturbances: Spread-F, Travelling ionospheric disturbances, Perturbation by
electromagnelic and corpuseutar radiation, lonospheric and magnelic storms.

Propagation of radio waves through icnesphere, Appleton Harlee equation. Faraday ratation.
The Sun: Interior, A model, Outer almosphere: Photesphere, Chromosphers, Transilion region, Corona

Active Regions: Development and structure, Loops, Intemal motions, Sunspots: Classification, Struclure and
evolution of sunspols, Solar cysle, Prominences, Solar flares (descriptive only).

RECOMMENDED READINGS

1. Fundamentals of Aeronomy, R.C. Whitten & 1.G. Poppoff, Jahn Wiley & Sons Ine. 1871,
Z Priest, E.R., Solar Magnetohydrodynamics, 0. Relde| Pub, Company, 1987
3. Introduction to Space Physics, Kivelson, M.G. and Russell, C.T,, Cambridge University Press, 1806



Guru Nanak College, Budhlada

(Butonomous College, Punjabl University Patiala)
(THEORY) PAPER CODE: MPHY2306T

PAPER NAME: PHYSICS OF SEMICONDUCTOR NANOSTRUCTURES

Course Objectives:

Course Outcomes: On completion of this course, students will be able to: -
1. Understand the growth and charactenzation of quanfum dols for infrared pholodeleclors.
2. Learn about high speed quantum dol lasers,
3. Understand heteroepilaxy and self-assembled growth nanostruclures,
4. Leam properties and applications of zine oxide, W-anlimony and Iil-nitride based quanfum
nanosiructures,
& Understand carbon nanofube engineering.

Max. Marks: 80

Internal Assessment: 20

Written Examination: 60

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

Marks

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

& mfm|b

Medium of instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sactions: A, B and C. Seclions A and B will have four guestions each from
respective seclions of the syllabus and carry 10 marks each. Section C will consist of 10 short answer fype
guestions which will cover the entire syllabus uniformiy 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
paper should be sel strictly according to the Instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%

Mote:

1. Answer five questions in all, selecting at least two questions from each section. The queslion in section C Is
compulsory.
2. Questions in sections A and B carry 10 marks each, The gquestions in sectlon C camy 2 marks each,

SECTION - A

Quantum Dot Infrared Photodetectors (QDIP); QD and QDIP Structure Growth and Characterization, QDIP
Device Characteristlcs, Prognosis

Quantum Dot Lasers: Thaoretical Overview: ntreduclion: Dimensionality and Laser Performance, Advantages of
an Idealized QD Laser, Progress In Fabricaling QD Lasers, Stats-of-the-Art Compllcations, Movel Designs of QD

Lasers with Improved Threshold and Power Characterlstics a/{

13|Page
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High-Spead Quantum Dot Lasers; Introduction, MBE Growth of Self-Organlzed QDs and Their Elecironic
Properties, Separate Confinement Heterostructure QD Lasers and Their Limitations, Tunnel Injection of Carriers
In QDs, Characleristics of High-Speed Tunneling-injection QD Lasers

Self-Assembled Germanium Mano-lslands on Silicon; Heteroepitaxy Mechanisms, Unlfarm Ge Islands,
Registration and Regimentation of Ge |slands, Novel Device Applications

SECTION - B
Zinc Oxide-Baszed Nanostructures; Growth, Characterization, Properties, Davice applications

Antimony-Based Materials for Electro-Optics; introduction, I1-Sb Binary Compounds: GaSh, AlSb, and InSb.
InAsSb/inAsShP for IR Lasers, GaSbiinAs Type Il Supariatlice for IR Pholodetactors

Growth, Structures, and Optical Propertles of lli-Nitride Quantum Dots; Growth of lil-Nitride QDs, Optical
Properties of [ll-Nitride Q0s

Carbon Nanotube Engineering and Physics; Controlled Fabrication of Uniform Nanotubes in a Highly Ordered
Array, Interfacing with Biomaolecules and Cells, Intrinsic Quanlum Electromechanical Couplings, Extrinsic
Coupling to Radiation Fields, Heterojunction Nanotubes, Prospects for Future Advances

RECOMMEMNDED READINGS
Text Books;

1. Semiconductor Nanostructures for Optoelectronic Applications Edited by Todd Steiner, Published by
ARTECH HOUSE, Inc.

2. Handbook of Semiconducior Nanostructures & Nanodevices Edited by A A Balandin and K L Wang,
Fublished by American Scientific Publishers.

3. Encyclopedia of Nanoscience and Manotechnology Edited by H 8 Nalwa, Published by American Scientific
Publishers

-‘1—_—-_'_'_"'-—-—
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(THEORY) PAPER CODE: MPHY2307T

PAPER MAME: MATERIAL SCIENCE

Course Objectives: The objactives of this course ara fa:

1. Introduce the concepts of erystal imperfections, diffusion mechanisms, and their influence on material

propetias,

2, Develop an understanding of the machanical behavior of materials and varlaus mechanical testing
techniques,

3. Familiarize students with phase equillbria, phase diagrams, and phase transformations in engineering
materials.

4, Explain heat freatmenl processes and sirengthening mechanisms used to tallor material properties.

B,

Provide a foundafion for the study and selection of materials for engineering and technelogical
applications.

Course Qutcomes: On completion of this course, student will be able to leam about: -

Crystal imperfections, Classification of imperfections, dislocations.

Diffusion processes, Laws of diffusion, Solution to Flck's second law, machanlcal praperties.
Phase diagram, Iron-Carbon phase diagram, Transformation in steel and critical cooling curve,
Casting of ingots, plaln carbon steels and applications, properties of aluminum alloys,

ey

Max. Marks: B0

Internal Assessment: 20

Written Examination: &0

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

Marks
Internal Assessment 20
Performance in Mid-Semester Test B
Assignment/Project/Seminar 8
Attandance 4

Medium of Instruction: English

INSTRUGTIONS TO THE PAPER SETTER;

The questlon paper will consist of 3 sections: A, B and C. Secllons A and B wlll have four questions each from
respective sections of the syllabus and eary 10 marks each. Section C will consist of 10 shorl answer type
questions which will cover the entire syllabus unifarmly and carry 2 marks each. Questions should be evenly spread
over the enlire range of syllabus, In no case, guestion should be asked from outslde the syllabus, The question
paper should be set strictly according to the Instructiens mentioned abave.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER |
Time Allowed: 3 hours Max. Marks: 60
Pass lu'larlcqﬁ{:'.s%

Mote:

1. Answer five quastions In all, selecling al least two questions from each zection. The guestion In section

compulsory, /7,,_,_._ _
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2. Questions in zections A and B carry 10 marks each. The questions in section C carry 2 marks each,
SECTION=A

Crystal Imperfections:

Classification of imperfections: Point imperfactions, Line imperfections; Mixad dislocations. Characteristics of
dislocations; Sources of dislocations, their effects and remedies: Phenomena ralatad to behaviour of
dislocations, Surfaca imperfections, Volumas imperfections, Whiskers.

Diffusion in solids: Diffusion contralled applications, Types of diffusion, Diffusion processes, Laws of diffusion,
Solution to Flck's second law, Applications based on second law, Experimental determination of diffusivity, Factors
affecting diffusivity.

Mechanical Propertles:

Basic propertles: Strain, Stress, Young's medulus, Elaslic constants, Isolropy, Anisolropy, Ortholropy,
Homogeneily and heterogeneity; Stress-slraln dlagrams, Stress-sirain diagram of structural steel, Elaslic
properties; Other mechanical properties: Strength, Sliffness, Elasticity, Plasticily, Resilience, Proof resilience,
Toughness, Ductility, Britieness and malleabliity, True stress-sirain dlagrams, Fatlgue and Creep,

Mechanical Tests: Deslructive tests, Tensile test, Compressian tesis, Shear and bending (on Flexura) tests,
Torsion last, Hardness tests, Impact tests, Fatigue test and Craep tesl.

SECTION-B
Phases and Phass diagrams

Sclid phases in alloys, Solid solution, Inter-metallle compounds and intermedfate compounds, Phases, Phase
diagrams, Blnary phase diagram, Typlcal phase diagrams, Application of phase dlagrams, Temary phase diagram.

Phase Transformations and Heat Treatment

Rate of cooling and crystallization, strengthening mechanisms; Cold and hot working; Precipitation {or Age)
hardening, Dispersion hardening, Solid solution hardening, Recovery and re-crystallization, Grain growth and
preferred orientation.

Purpose of heat treatment, Microstruciure of steel and Iron, Iren-Carbon phase diagram, Transformation in stes|
and critlcal cooling curve, Heating temperature range in various heal treatment processes, Hardening, Tempering,
Annealing, Mormalizing, Case hardening or carburizing, Cyaniding, Nitriding, Flame hardening, Induction
hardening and Jaminy End-quenched tesl.

Engineering Materials (Ferrous)

Preduction of iron and steel, casting of ingots, Refining, Continuous casting, Steels, Plain carbon sleels and
applications, Alloy steels, Heat treatment of stainless-steels, Toaol-steels and Cast iron.

Engineering Materials (Non-ferrous)

Aluminium, Properties of aluminlum alloys, Age-hardening of aluminium alleys, Copper and its production, Copper
alloys, Magneslum and lis alloys, Titanium alloys, Bearing materlals, Alloys for cutting tools, Creep resistant
materials,

RECOMMENDED READINGS
Text Books:
1. Materizl Sclence and Enginaaring: K.M. Gupta (Ist Ed.), Umesh Pub., Delhl
2 Material Sclence: Abdul Mubeen and Farhat Mubean (2" Ed.}, Khanna Pub,, Delhi

3, Wililam D. Callister Jr. and David G, Rethwisch, Malerials Sclence and Engineearing: An Introduction,
10th Edition, Wiley,

i, V. Raghavan, Malenals Sclence and Engineering: A First Course, 6th Edltion, PHI Leaming.

5. Donald R. Askeland and Wendelin J. Wright, The Sclence and Englneering of Materals, Tth Edilion,
Cangage Learning.

i, R. E. Smallman and A, H. W. Ngan, Modem Physical Melalfurgy, Bth Edition, Butterworih-Heinemann.

v
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T Sidney H. Avner, Infroduclion to Physical Metallurgy, 2nd Edilion, McGraw-Hill,

(THEQRY) PAPER CODE: MPHY2308T

PAPER NAME: COMPUTATIONAL SIMULATIONS IN PHYSICS

Course Objectives: The objectives of this course are lo:
1. Introduge numerical methods fer selving algebralc equations, systems of finear equalions, and
interpolation problems,
2, Develop an understanding of numerical differentiation, integration, and ordinary differential equation
salving technigues.

3. Familiarize students with curve fitling, approximation methods, and emor analysis in sclentific
computations.

4, Provide knowledge of Monte Carla melhads and random number generation for computatienal
applications.

5. Develop compulalional skills for modeling and simulaling physical systems uslng numercal algorithms.

Course Qutcomes: On completion of this course, siuden! will be able {o: -
1. Understand the evaluation of polynomials and iterative methods for systems of equalions to enhance
knowledge of physles.
2. Galn knowledge about the application of numerical methods used In computation.
3. Leam about ordinary differential equations.
4. Understand the Random Variables and Mente Carle Methods

Max. Marks: B0

Internal Assessmant: 20

Written Examination: &0

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

Marks
Internal Assessment 20
Parformance in Mid-Semester Test &
Assignment/Project/Seminar |
Attendance ’ 4

Medium of Instruction: English
INSTRUCTIONS TO THE PAPER SETTER:
The guestion paper will consist of 3 sections: A, B and C. Sectlons A and B will have four questions each from
respective sections of the syllabus and carry 10 marks each. Section C will cansist of 10 shorl answer type
questions which will cover the entire syllabus uniformly and camy 2 marks each, Questions should be evenly spread

over the entire range of syllabus, In no case, guestion should be asked from outside the syllabus. The guestion
paper should be set strictly according to the Instructlons menticned abaove.,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Tima Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%
Mote:

1. Answer five queslions In all, selecting al leas! two questions from each sectlon. The question in seclion G |s
compulsory.
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2. Questions In sections A and B carry 10 marks each. The questions in section C cammy 2 marks sach.

SECTION - A

Evaluation of polynomials and Root finding: Evalualion of truncaled series: Fundamental fterative scheme,
Solution of nonlinear equations: Mewton-Raphson methed, Secant malthod, Newton method for two dimensions.

Iterative methods for systems of equations: Linear system: Jacobl methed, Gauss Seidal Iteration.
Interpolation and Approximation: Pelynomial interpolation: Lagrange's and Newlon methods.

Curve fitting: Linear and nonlinear curve fitting: Least squares approximation, Dala linearization, Piecewlse and
Cubie Spline interpolation,

Differentiation and Integration: Differentlatlon using forward, backward and central differance operators; Error
analysis, Trapezoidal and Simpson rules; Two- and three-dimenslonal Integration,

SECTION -B

Ordinary Differential equation: Taylor method, Runge-Kutta mathed and Predictar-Comector method, Systam of
differential equatlons for initlal value problems.

Monte-Carlo method: Pseudo random numbers and thefr generation, Monte-Caro integration.
Simulation of Physice Problems: Algorithm developmant af

1 and 2-Dimensional motion: Viscous effects and projective motion.
1.dim. SHO, damping and anharmanic affects

Linear electrical circults (Kirchoff's laws)

Solution of 1-dim, Schrodingar equation

Monte-Carlo method for evaluation of Pi and moment of inertia
Monte-Carle modeling of radicactivity

LR R

RECOMMENDED READINGS
Text Books:

Mumerical Methods: J.H. Mathews, Prentlce Hall of India

Computer Oriented Mumerical Methods: V. Rajaraman, Prentice Hall of India

Computational Physics: R.C, Verma, P.K. Alhuwalia and K.C. Shamma, New Age Pub,, N.Delhi
Introduction to Computational Physios: M.L, De Jong, Addison Wesley Pub. Co.
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(PRACTICAL) PAPER CODE; MPHY2305P
PAPER NAME: LABORATORY PRACTICE

Course Objectives: The objectives of this laboratory course are lo:

1. Develop praclical skills in performing advanced experiments In nuciear physics, condensed matler
physics, and efectronfcs.

Famillarize students with modem scientific instruments, detectors, electronic clreuits, and data acquisition
technigies.

Sirengthen the ability to analyze experimental dala, estimate errors, and interpret physical phenomena,
Enhance problem-solving and expermental design skills through hands-on lsborafory investigations.
Prepare students for research and industdal applications by infegrafing theorelical concepls with
experimental praclices

Course Outcomes: Students will thoroughly Understand the theorstical concepls of Physics by expermentation.

sl M

Max, Marks: 120

Internal Assessment: 30

Written Examination: 20

Pass Marks: 35% Total Craedits: 3
Assessment Criterla;

Marks
Internal Assessment 30
Seminar, viva-voce of experimental reports 12
number of experiments performed 12
Attendance 6

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 one of the two groups during the entire semester.

: Student must any 10 expari roup 4 or group 2.

GROUP-I: NUCLEAR PHYSICS & COUNTER ELECTRONICS EXPERIMENTS

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

Aok ™
Ty L

Lt S

To find range and energy of f- particles
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Ta find Dead time of a GM Tube

5

B. Study of energy calibration of Nal(Tl) scintillation detector

7.  Study and analysls of spectrum of *¥'Cs

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

10. Tostudy Internal Conversion Coefficient for 1¥Cs (or sultable gamma source)

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

12, Study and analysis of the spectrum of *®Co

13. Photoelectric cross-section measurement for a given target material at known incldent gamma photon
Energy

14. Compton cross-section measurement for known incident gamma photon energy
15. Measurement of Photo-peak (full energy peak) efficiency of Scintillation detector,
16. Toverify the given Boolean identities on the ALU system.

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

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

GROUP-II: CONDENSED MATTER PHYSICS AND ADVANCED ELECTRONICS EXPERIMENTS

1. Find the value of the ‘g’ factor in a DPPH sample by using ESR technique.
2. Todetermine 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.

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

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

9. S5tudy of solar cell and characteristics

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

11. Determination of velocity of ultrasonic wave in liquids hence to find the compressibility.
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12. Frank Hertz experiment for Quantization of Bohr's mode| of atam,

13. Ta study Dipital to Analog Converter and Analog to Digital Converter.

14. To study multivibrators (astable, monostable and bistable) using discrete ﬁ:mponents.
15. To study the multivibrators (BMV, AMV and MMV) using 1C-555.

16. To study Timer Integrated circuit [C-555,

17. To study the basic operational amplifier (Model 741).

18. To study the applications of operational amplifier (Model 741),

19. To study the voltage controlled oscillatar (VCO)

20, Tostudy the voltage regulator using IC 317

21. Programming with Microprocessor training kit (8085 processor)
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(PRACTICAL) PAPER CODE: MPHY2306P
PAPER NAME: COMPUTER LAB

Course Objectives: The obfeclives of this laboratory course are fo,

th o e

Develop fundamental programming skilfs for salving basic sclentific and mathematical problems.
Introduce compulational technigues for numerical calcuations and data analysis in physics.
Enharnce fogical thinking and algorthm development through programming exerclses.
Familiarize students with compuler-based simulation of simple physleal systems.

Buitd a foundation for advanced computationsl methods used In physies and sclentific research.

Course Outcomes; Students will be able fo write programs for solving Physics problems and gain expertise in graph
plotiing, simplification of cafculations ete.

Max. Marks: 60

Internal Assessment: 15

Written Examination: 45

Pass Marks: 35% Total Credits: 1
Assessment Criterla:

Marks
Internal Assessment 15
Samlnar, viva-voce of experimental reports ]
Performance of the candidate in the 6
computer lab
Attendance 3

Medium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

Out of 60 Marks, intemnal assessment (based on performance of the candidate In the computer lab and attendance)
camies 15 marks, and the final examination at the end of the semester carrias 45 marks.

This laboratory comprises of any ten of the following physics problems to be solved using Python,

1.
2

To print even and odd numbers between given limit

To generate prime numbers betwesn glven limit.

To consfruct Fibonacel series.

To find maximum and minimum number ameng a glven data.
To find area of a trlangle.

To find factorial of a number.

To find roots of a quadrafic aguation.

To construct AP and GP serles.

To constrict Sine and Cosine series. /ﬂg-'{}
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10, Conversion of temperature scale.
11. Addltion of two matrices,

12. Motion of horizontally thrown projectile,

13. Finding mean and standard deviation of a given data.

14, Tofind perfect numbers.
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Semester-V
(THEDRY) PAPER CODE: MPHY2401T
PAPER NAME: CONDENSED MATTER PHYSICS-Il

Course Objectives: The obfecfives of this course are fo;

1,
2

1
4,
5.

introduce the fundamental conceplts of magnetic, dislecirc, and ferroelectric properties of malferials.
Develop an undérstanding of superconduetivify and its theoretical foundations, properties, and
technofogical applications.

Familiarize students with collectfve excilations in solids, including plasmons, polarions, and polarons,
Explain the origin and effects of laftice defects, diffusion, and dislocations on malerial properfies,
Provide a strong foundalion for advanced study and research in condensed matter physics and
functional materials,

Course Oufcomes: On complalion of this course, student will be able to learn about. -

1.

3,

4
5

Langavin dismagnetism aquation, Anti-ferromagnetic magnons, Ferromagnetic domains, Crystal fisld
splitting.

Cﬂﬂmg by adlabatic demagnelization, Ferromagnelism, Debye equalions, Dipole theory of
farroefecicily.

Superconductivity, London equations, Superconducting Quanium Inferference Device and its
applications.

Plasmons, polarons, polartons and Latlice defects, Maolf ransition,

Burger's veclor, Low angle and large angle grain boundaries, Distocation muttiplication by Frank-Read
souvce,

Max. Marks: 80

Internal Assessmaent: 20

Written Examination: &0

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

Marks
Internal Assessment 720
“Performance In Mid-Semester Test ]
Assignment/Project/Seminar B
Attendance 4

dium 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 guestions each from
respective sections of the syllabus and carry 10 marks each, Seclion C will consist of 10 short answer type
questions which will cover tha antire sylabus uniformly and carry 2 marks each. Questions should be avenly spread
over the enlire range of syllabus. In no case, question should be asked from outside the syllabus, The question
paper should be set strictly aceording to the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

ie Allowed: 3 hours Max, Marks: 60

Note:

Pass Marks: 35%

P
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1. Answer five questions in all, selecting at least two questlons from each section. The question in sectlon

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

SECTION-A

Magnetlc properties of Materials: Langevin dlamagnetlsm equation, Quantum fheory of diamagnelism of
menenuclear system, Paramagnetlsm, Quantum theory of para-magnetism, magnelism of rare sarth and iron
group ions, Crystal fleld splitting, Quenchlng of orbital angular momentum, Conduction electron magnetization,
Cooling by adiabatlc demagnetization, Ferromagnetism, Magnetization at absolute zere and its temperature
dependence, Spin waves and magnans in femomagnetics, Neufren magnetic scattering, Femimagnetic ander and
Iron garnets, Anil ferramagnetic order and susceptibility, Anti ferromagnetic magnons, Ferremagnetic domains,
Bloch wall, Origin of domains, Application of soft and hard magnetic materials,

Ferroelectric Proparties of materials; Fero-eleclic materials and their classification, Dipole theory of
farroelectricity, Objections agalnst dipale theory, Ferroelectricity in BaTi03, Landau theory of phase transition,

SECTION-B

Suparconductivity: Survey of traditional and high Tc superconductors, Meissner effect, Heal capacity, Energy
gap, |sotope effect, Stabllization enargy density, Londen equations, Coherence length, Some basic ideas of BCS
theory, Flux guantizafion in superconducting ring, Duration of persistent currents, Type || Superconductors,
Estimation of HCy and HCs, Single particle Tunneling, DC and AC Josephson effects. Macroscopic quantum
Interference, SQUIDS and its applications.

Lattice Dafects: Point defects, diffuslon, lonic conductivity, Photoconductivity, Concepts of traps, Colour
centers, Shear sirength in singls crystals, Dislocations and its types, Burger's vector, Stress field of dislocations.
Low angle and |arge angle grain boundarles

RECOMMENDED READINGS
Text Books:

Intraduction to Solid State Physics; C. Kittel (7# Ed.), Wiley Eastern Ltd. 1995
Solid State Physles; A.J, Dekker (2 Ed.), Me Millan India Lid.

Charles Kittel, Introduction fo Solid State Physics, Bth Edition, Wiley.

N. W. Asheroft and N. D. Mermin, Solid Sfate Physics, Cengage Learning.

J. 8. Blakemore, Sofid State Physics, 2nd Edition, Cambridge University Press,
J. R. Hook and H. E. Hall, Sofid State Physics, 2nd Edition, Wiley.

5. 0. Pillal, Solid Stafe Physics, 8th Edition, New Age Intemational Publishers.
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(THEORY] PAPER CODE: MPHY2402T
PAPER NAME: ADVANCED ELECTRONICS

Course Objectives: The objectives of this course are lo;

—
"

Intreduce the fundamentals of digital-to-analeg and analeg-to-digital conversion techniques and thelr
applications,

Develop an understanding of the architecture, onganization, and operation of the BO8S microprocessar,
Familiarize students with memory organization, /O interfacing, and microcomputer systems.

Provide practical knowledge of BOB5 assembly language programming and programming technigues,
Build a foundation for advanced sludy of microprocessors, micrecontrollers, and embedded systems.

Ll ol

Course Outcomes: On complefion of this courss, student will ba able fo leam abouf: -

1. Analag to digital and digital to analeg converter. Generation of (A to D) and (D ta A) signal and evaluate

their performance,

Use of Micro-Processor in daily life and block diagram of 8085 microprocessors.

Various memaries in terms of RAM and ROM and compare (Blpolar ROM, MOS ROM, Static RAM,

Dynamic RAM).

4. Inlerfacing concepl and demonstrate the Interfacing of Input device, oulput devices and Mamary
segment with B085.

5. Various types of instructions (Dala transfer, Arthmetic, Logic, Branch, Rotate and compara) and their
Tarmal in 80835,

6. Looping, counting, and indexing concept and differentiate higher bit addition and data transfer instruction
from lower bit instruction.

7. Stack, Subroutine, conditional Call and Return Instructions of 8085,

8. Classlfication of various higher bits processars.

b

Max. Marks: 80

Internal Assassment; 20

Writtan Examination: 60

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

Marks
Internal Assessment 20
Performance in Mid-Semester Test 8
Assignment/Project/Seminar ]
Attendanca d4

Medium 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 fram
respecilive secliens of tha syllabus and carry 10 marks each. Section C will consist of 10 shart answer type
questions which will cover the entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
over the entlre range of syllabus. In ne casa, quastion should be asked from outside the syllabus. The question
paper should be set siriclly according to the Instructions menticned above.

INSTRUCTIONS TO BE GIVEMN IN THE QUESTION PAPER /d( !

e Allowed: 3 hours Max. Marks: 60

&,& /fﬂﬁ’ﬁ 26| Page
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Pass Marks: 35%
Note:

1. Answer five questions in all, salacting at least two quastions from each saclion. The question [n section
C is compulsory.
2. Questions In sactions A and B camy 10 marks each. The questions in seclion C cammy 2 marks each.

SECTION - A

Digltal to analog and analog to digital converters: Binary equivalents of analog signals. Welghtad register and
binary ladder networks. Digital to analog converter, Performance criteria for digilal to analog converters. Resolution
and accuracy. Analog to digital converters, Performance criterla for analog o digital converters; counter; up
down, Successive approximation; Dual slope analog to digital converters.

General Introduction of Microprocessors, assembly and computer languages.

Microprocessor Architecture: Registers, ALU, timing and control section and their arrangement In 8085
micreprocessor. Microprocessor operations and its bus organization,

Memory: ROM; Bipolar and MOS ROMs. RAM; Bipolar and StaticDynamic MOS RAMs, Addressing of a RAM
and Appllcations of RAM. Memory Mappling, addressing and Interfacing with microprocessor.

YO Devices and their interfacing: Input/output devices, Baslc Intarfacing concepts; Memory-Mapped IO (8085
based).

SECTION-B

Introduction to B085 assembly language programming; The BO085 pregramming model, Instruction
dlassification, Instruction and data format.

Introduction to 8086 Instructions: Data transfer (copy) operations. Arthmetic operations, Loglic operations.
Branch operatiens, Writing assembly language programs.

Programming techniques with additional instructions: Programming techniques; Looping; Counting; and
indexing. Additional data transfer and 16 bit arithmedle instructions. Logic operations: Rotate, Compare,

Stack and Subroutines: Stack, Subroufine, conditional Call and Retum Instructions.

RECOMMENDED READINGS

An Introduction to Digital Electronics: M.Singh, Kalyanl Publishers, N.Delhi

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

R. S Gaonkar, Microprocessor Architecture, Programming and Applications Willey Eastern.
Millman and Grabel: Microelectronics, 2™ Ed., MHB.

Millman: Microelectronics, Digital and Analag Circuits and Systems, MHB.

R. L. Tekheim: Microprecessor Fundamentals, MHE.
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Guru Nanak College, Budhlada

{Autonomous Collega, Punjabl Unlversity Patiala)

Elective Papors

(THEQRY) PAPER CODE: MPHY2403T
PAPER NAME: EXPERIMENTAL TECHMIQUES IN PHYSICS

Course Objectives: The objeclives of this course are fo:

1. Introduce the princlples and techinlguias of thin-film deposlion and vacuum technalogy.

2. Devejop an understanding of thickness measuremen! methods, analyfical technigues, and fransducers
used in material characterization.

3. Familianze sludenls with diffraction fechnigues for struciural analysis of materials.,

4. Provide knowledge of advanced microscopy techniques for surface and microstructural characterization,

5. Build & foundafion fn modem speciroscopic technigues for the analysis of the struclural, opfical, and
efeciranic properties of materals.

Course Oufcomes: On completion of this cotirss, student will be able fo: -

Leamn about thermal evaporation, cathodie sputfering, glow discharge spuffering.

Undersiand the analvlical and ransducers lechniguas,

Undarstand the theories of Scanning Eleciron Microscape, Transmisslon Electron Microscops, Scanning
Tunnelling Micrascope, Atomic Force Microscope,

4. Know aboul the basic concepts and applications of spectroseapic technigues,

Lo ey

Max. Marks: 80
Internal Asssssmant; 20
Written Examination: &0

Pass Marks: 35% Total Cradits: 4
Assassment Griteria:
Marks
Internal Assessment 70
Performance in Mid-Semester Test ]
AssignmentiProjectSeminar ]
Attandance 4

ledium 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 cover the entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
aver the entire range of syllabus. In no case, guestion should be asked from outside the syllabus. The question
paper should be set striclly sccording fo the Instructions mentloned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Fme Allowad: 3 hours Max. Marks: 60
Pass Marks: 35%

parp
{// T8 |page

Cih g

Nola:



Guru Nanak College, Budhlada

|Autonomous College, Punjabl Unfversity Patiala)
Answer ive questions in all, selecting sl least two questions from each seclion. The guestion in saction C is

compulsony.
Cuestions in sections A and B carry 10 marks each. The guestions in section C carry 2 marks each,

SECTION - A

Thin Flim Deposition Technology: Thermal evaporalion — general considerations and evaporation methods.
Calhodic sputtering — sputtaring process, glow discharge sputtering, spullering variants and low pressure
sputtering. Chemical methods — electrodeposition and chemical vapour deposition. Vacuum deposillon apparalus
- vacuum systems and surface deposition technology.

Thickness Measurements, Analytical Techniques and Transducers Technigues: Thickness measurement —
electrical methods, micrabalance monitors, mechanlcal methed, radiatlon sbsorplion and radiation emission
melheds, optical interference metheds.

Transducers: Transducers as Inpul elements to instumentation systemns, classification of Iransducers,
selecting a transducer, strain gauges, displacement fransducers. temperature measurements, photosensitive
devices. :

SECTION-B

Diffraction techniques: Principal, Instrumentation, working and applications of X-ray diffraction, Neutron
diffraction, Electran diffraction

Electron microscopy: concepts, Instrumentation & warking, Applications of Scanning Electron Microscape and
Transmission Electron Microscope

Scanning probe microscopy: Scanning Tunneling Microscope: Principal, Construction & working, Applications:
Alomic Foroe Micrascape: Principal, Censtruction & working, Applications

Spectroscopic Techniques (Basic concepts, Instrumentation & working, Applications). UV-Visibla
absorption spectroscopy, X-ray photoslectron spectroscopy, Raman spectroscopy, Infrared speclroscopy,
Luminescence spectroscopy, Atomic absorption speciroscopy, Mass spectroscopy, Mossbauer speclroscopy

RECOMMENDED READINGS
Text Books:
1, Thin Film Phenomena: K.L. Chopra, McGraw Hill Book Company
2, Electronic Instrumentation and Measurement Techniques: W.D. Cooper and A,D. Helfrick (3™ Ed.},

Prenllca Hall of India Pyt Ltd,

3. Springer Handbook of Nanotechnology Edited by Bharat Bhushan, Published by Springer.

4, Handbook of Spectroscopy Edited by G Gaugliz an T Vo-Dinh,Published by WILEY VCH Verlag
GmbH & Co,

g Encyciopedia of Spectroscopy and Spectromelry Edlted by JC Lindon, G E Tranter  and J L Helmes,
Published by Academic Press.

6. Concise Encyclopedia of Materials Characterization Edited by R Cahn, Published by Elsevier.

7 Dekker Encyclopedia of Nanoscience and Nanotechnalogy. Edited by J A Schwarz, C | Conlescu and K
Futyera, Fublished by Marcel Dekker Inc,

B. Handbook of Mlcrascopy for Nanotechnology Edited by N Yao and Z L Wang, Published by Kluwer
Academls Publishers.
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Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

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

4 pbjectives: The objectives of this course are to:

. Introduce the physlics of thermal neutrens, neutron moderation, diffusion, and fransport in nuclear
systems.

. Develop an understanding of nuclear chain reaclions, reactor kinetics, and the principles of nuclear

' reactar operation,

, Familiarize students with nuclear spectrometry and techniques for determining nuclear properties.

I’ Provide knowledge of modemn nuclear analytical technigues and their instrumentation.
Build a foundation for the applications of nuclear physics in energy production, industry, materials
characierization, and nuclear medicine.

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

Understand basics of thermal nautrans [ike energy distribution of thermal neutrons, effective cross
section of thermal neutron.

| Understand the concept of nuclear chaln reaction.

i Leamn thermal Neutron diffusion, Neutron diffusion equation, Thermal diffusion length.

| Analyze nuclear spectrometric data and able to measure g-factors and hyperfine fighds.

i Understand the principle, Instrumentation and spectrum analysis of XRF, PIXE and neutron activation
analysis technigues.

Jerks: 80
slAssessment: 20
wExamination: 60

Marks: 35% Total Credits: 4
sment Criteria:
o Marks
Internal Assessment 20
| Performance in Mid-Semester Test 8
Assignment/Project/Seminar B
Attendance 4

lhstruction: English

INSTRUCTIONS TO THE PAPER SETTER:

ulion paper will consist of 3 sections: A, B and C. Sections A and B will have four questions sach from
% sections of the syllabus and carry 10 marks each, Section C will consist of 10 short answer type
wwhich will cover the entire syllabus uniformly and carry 2 marks each. Questions should be evenly spread
tentire range of syllabus. In no case, question should be asked from outside the syllabus, The question
‘wid be set stricily according to the Instructions mentiened abave.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER
; 3 hours Max. Marks: 60
Pass Marks: 35% M
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Guru Nanak College, Budhlada

{Autanemous College, Punjabi University Patiala)

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

Course Objectives: The objectives of this course are fo;

1. Introduce the physics of thermal neutrans, neutron moderation, diffuslon, and transport in nuclear
systems.

2. Develop an understanding of nuclear chain reactions, reactor kinetics, and the princlples of nuclear

reactor operation,

Familiarize students with nuclear spectrometry and lechniques for determining nuclear properties,

Provide knowledge of modem nuclear analytical fechnigues and thelr Instrumeantation,

Bulld & foundation for the applications of nuclear physics in energy preduction, industry, materials

characierization, and nuclear medlsine.

n ke

Course Dutcomes: On completion of this course, student will be able to: =

1. Understand basics of thermal neutrons like energy disirlbution of thermal neutrons, effective cross
section of thermal neutron.

Understand the concept of nuclear chain reactlon.

Leamn thermal Neutron diffusion, Neutron diffusion egquation, Thermal diffusion length,

Analyze nuclear specirometric daia and able lo measure g-factors and hyperfine fialds,

Understand the principle, instrumentation and spectrum analysls of XRF, PIXE and neulron activation
analysis technigues.

mf b

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

Pass Marks: 35% Total Cradits: 4
Assassment Criteria;
Marks
Internal Assessment 20
Performance in Mid-Semoster Test a
Assignment/Project/Seminar B
Attendance 4

#edium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sections: A, B and C. Sectlons A and B will have four questions each from
respeclive seclions of the syllabus and carry 10 marks each. Section C will conglst of 10 short answer type
questions which will cover the entire syllabus uniformly and carry 2 marks each. Quastions should be evenly spraad
over the enlire range of syllabus, In no case, questlon should be asked from oulside the syllabus, The guestion
paper should be set striclly according 1o the instruclions mentioned above,

INSTRUCTIONS TO BE GIVEN |N THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60

/7,# Pass Marks: 35% ky\’#
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Guru Nanak College, Budhlada
{Autonomous Collage, Punjabi Univarsity Patiala)

Note:

1. Answer five questions |n all, selecling at least two questions from each secllon. The guestlan in section

C |s compulsory.
2. Questions In seclions A and B camy 10 marks each. The questions in section C camy 2 marks each,

SECTION - A

Thermal neutrons: Energy distribution of thermal neutrons, Effective cross section of thermal neutron, slowing
down of reactor neutrons, Angular and energy distribution, Transport mean free path and scattering cross-section,
Average logarithmic energy decrement, slowing down power and moderating ratio, Slowing down density, Slowing
down time, Resonance escape probability.

Muclear chain reaction: Neufron cycle and mullliplication factor Neutron leakage and critioal size, Nuclear reactors
and their classification.

Neutron diffusion: Thermal Neutron diffusion, Neutron diffusion equation, Thermal diffusion length, Exponential
pile, Diffusion length of a fuel-moderator mixture, Fast neutron diffusion and Farmi age equafion, Comrection for

neulron captura.

SECTION-B

Nuclear spectrometry and applications: Analysis of nuclear spectrometric data, Measurements of nuclear
energy levels, spins, parities, moments, Intemal conversion coefficients, Angular correlation; Perturbed angular
comelation, Measurement of g-factors and hyperfine fields.

Analytical Techniques: Principles, instrumentation and spectrum analysis of XRF, PIXE and neutron activation
analysis techniques. Experimental techniques and applications of Mossbauer effect, Rutherford backscattaring.
Industrial applications of elemental analysls, Diagnostic nuclear mediclne, Therapeutic nuclear medicine,

RECOMMENDED READINGS
Text Books:

1. Liverhant, 5.E.: Elementary Introduction to Muclear Reactor Physics

2. Singru, R.M.: Introduction to experimental nuclear physics, Wiley Eastern Pub., N. Defhl
3. Krane, K.5, : Introductory Nuclear Physics, John Wiley & Saons, New York

4, H.R.Verma: Atomic and Nuclear Analytical Methods, Springer Beclin Heidelbug, Mew Yark
5. Glasstone and Edlund: The Elements of Nuclear Reaclor Theory

6. Murray, Intreduction to Nuclear Engineering

A A
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Guru Nanak College, Budhlada
{Autonomous College, Punjabl University Patiala)

(THEORY) PAPER CODE: MPHY2405T
PAPER NAME: HIGH ENERGY PHYSICS

Gourse Objectives: The obfectives of this course are fo:

‘-ﬁ

Introduce the classification, properties, and inferaclions of elementary paricles within the framework of
modem particle physics.
Develop an understanding of symmetry principles, conservation laws, quark models, and flavor

L M

and CP violation.

Provide knowledge of gauge theorles, the Slandard Model, Quantum Eleciredynamics (QED), and

Quantum Chromodynamics (QCD).

5. Build a foundation for advanced studles in high-energy physics, particle phenomenology, and their
conneclions fo cosmology

o

Course Oufcomes: On completion of this course, sfudant will be able fo. -

Classify the elementary particles and fundamental inleraclions.

Understand the general features of conservation laws in quantum theory,

Leam the observatlon and properties of resonances, C and CF violafion, CPT theorem.

Undersfand the theory of Higgs Mechanism and fis application in geuge theores and strong inferaciion
theory of quarks and gluons.

bt ho o=

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

Pass Marks: 35% Total Credits: 4
Assessment Criterla:
Marks
Intarnal Assessment . an
Performance In Mid-Semester Test (]
Assignment/Project/Seminar 8
Attendance 4
Bedium 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 seclions of the syllabus and carry 10 marks each, Section C will consist of 10 short answer type
quesfions which will cover the enlire sylabus 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
paper should be set strictly according 1o the instruclions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%

Noto:

1. Answer five questions in all, selecling al least two questions from each seclion. The question in section C is

compulsory.
2, Questions In seclions A and B carry 10 marke each. The quastions In section C camy 2 marks each.

A ey
G\ Py
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symmedlres.
Familiarize studenis with particle decays, resonances, and weak [nteraction phenomena, (ncluding parily

Understand the concept of Gell Mann-iishfima scheme, Quark model, need of color quanium numbers.
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Guru Nanak College, Budhlada
{Autonomous College, Punjabi University Patiala)

SECTION-A

particle kinematics: Classification of elementary particles and fundamental interactions, Properiies of elementary
particles. Lie algebra, Young diagrams for SU (3) representations, GellMann-Nishijima scheme, Baryon and meson
multiplets, Charged and neulral pions; Sirange particles: Masses and lifetimes, production  and decays of
strange masons and baryons. Prediction of omega, Hyperon extension, Quark medal; Hadron specira and quark
content, Search for quarks (Hofstadter et al. experiment, qualitative treatment), Nead of colour quantum numbers,

Problems and Examples: Decomposition of 3 x 3 and 3 x 3 x 3, Flavour symmetries: SU(3) unitary groups,
SU(4) charm scheme. Hadron mass formulae, Cuark wave function of Meson and nucleon, Yector meson decays,

Symmetry properties: General features of conservalion laws In quantum theory, Parlty conservation, Operators
and transformatlon, |sospin, G-parity, Conservation of Isospin, Generalized Pauli principle; Conservation faws:
Baryon and lepton and flavour no. conservation,

Problems: Pesitronium decay, Application of Isospin conservation to NN interaction and sirong-decays.

SECTION-B

Resonances: Observation and properties of Resonances; Tau-theta problem, Obsarvation of Tau-lepton and new
flavours., Parity violation in weak interaction, KO-K bar mixing, C and CP violalion, CPT theorem (statament anly),

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

Gauge theories of fundamental interactions, Higgs Mechanism and its appﬂcalliun in gauge theories Elements of
QED, Global and local gauge invariance, Feynman diagrams, Successes of QED; Current-current interaction and
V-A theory, Cabibbo modification. Introduction to GSW model and limitalions of QED. Strong interaction theary of
quarks and gluons (QCD), Recent developments in high energy physics (supersymmelry, exirs dimenslons,
neutrino oscillations) and Link with cosmology (QUALITATIVE TREATMENT OMNLY). Problems: Classification of
weak decays and selection rules.

RECOMMENDED READINGS
Text Books:

Introduction to Elementary Particles: D.J. Griffiths
Elementary Particle Physics: 1.S. Hughes, Cambridge University Press
D. H. Perkins, Introduction fo High Energy Physics, 4th Edition, Cambridge University Press,
Donald H. Perkins, Particle Astrophysics, 2nd Edition, Oxford Unlversity Press.
F. Halzen and A. D. Martin, Quarks and Leptons: An Introductory Course in Modem Parficle Physics,
Wilay,
BE. R. I'?'I,arth and G. Shaw, Parlicle Physics, 4th Edition, Wiley,
p T. D. Lee, Parlicle Physics and Introduction to Fleld Theory, Harwood Academic Publishers.

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

(THEORY) PAPER CODE: MPHY2408T

PAPER NAME: THEQRETICAL NUCLEAR PHYSICS

P Objectives: The objectives of this course are lo:

I Develop a thorough understanding of angular momentum theory and its applications In quantum and
nuclear physics.

Introduce the concepts of nucear forces and two-nucieon syslems, with emphasis on the devlferon and
nucleon interactions.

¢ Familiarize students with nuclear structure through shefl, liquid drop, collective, and Nilsson models.

¢ Provide knowledge of advanced mathemalical tools such as spherical fensors, Clebsch-Gordan
coefficients, Wigner symbols, and Racah cosfficients.

5. Build a strong theorelical foundation for sdvanced studies and research in nuclear struclure and nuclear
speciroscopy.

-

qrse QOutcomes: On completion of this course, student will be able fo: -

\,  Understand the concept of angular momenitum operators and thelr malrix representations, Clebseh—
Gordan coefficlents and their properfies.

#. Leamn about nucleon-nucleon force, isospin of twe nuclear systems, Deuteron problem.

3. Explain nuclear models like figuid drop medel, single particle shell model, extended single parficle shell
madel, two particle shell model,

. Understand the concept of ood-odd and even-even nuclel, Inferacting Bosan Model.
§. Leam about scatiering theary.

g Marks: B0
emal Assessment: 20
iften Examination: &0

s Marks: 35% Total Credits: 4
messment Criteria:
Marks
Internal Assessment 20
Performance In Mid-Semester Test B
Assignment'Project/Seminar B
Attendance 4

um of Instructlon: English

INSTRUCTIONS TO THE PAPER SETTER!

Me question paper will consist of 3 secilons: A B and C. Secfions A and B will have four questions each from
wpective sections of the syllabus and carry 10 marks each. Seclion C will consist of 10 short answer typa
Mestions which will cover the entire syllabus unifarmly and carry 2 marks each. Quesliens should be evenly spread
wer the entire range of sylflabus. In no case, question should be asked from outslde the syllabus. The queslion
‘iper should be set stictly according to the Instructions mentloned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

i Allowed: 3 hours Max. Marks: 60

Pass Marks: 35%

o 7 D/ [ QEL

M Page _E;'n}m

W g te



Guru Nanak College, Budhlada

{Autanomaus College, Punjabl University Patlala)

1. Answer five quastions In all, salacting at laast two quastions from each section. The quastion In seclion
C Is compulsory.

2. Questlons In sections A and B carry 10 marks each. The guestions In seclion C carry 2 marks each.

SECTION - A

Angular momentum theory: Angular momenium operators and their matrix representations. Vector addition of

two angular momenta. Clebsch-Gordan coefficients and their properlies. Rotation operators, Rotation D-matrices
and their properties.

Problems: Matrix representation of angular momentum operators for j =1 case, Evaluation of C-G Coefficient for
J1=1/2 ana |2 = ¥ case. Evaluation of Rotalion matrices for simple cases.

Spherical tensors. Wigner-Eckart theorem and Its applicafions, Wigner 3- symbols. Addition of three angular
momenta. Definition of Racah coefficients and thelr properties.

Problems: Malrx representation of angular momentum operators

Nuclear force and two nucleon systems: Symmetries of nucleon-nucleon force. Isospin of fwo nuclear systems.

Solution of Deuteron problem, Deuteran magnetlc dipole moment, Evaluation of Deuteron electric quadrupole
momeant. Tensor force and Deuteron D-state.

Problems: Evaluation of nuclear magnetic moments in the Schmidt limil, Symmetry properiies of two nudleon
spin and Isospin wave functions,

SECTION -B

Nuclear models: Deformable liquid drop and nuclear fission. Single particle shell modal, spin and parity of ground
state of nuclei. Extended single particle shell model, senlority scheme and reduced Isospin, configuration mixing,
Simple description of two particle shell mode| spectroscopy.

Problems: Calculation of nuctear ground state spin and parity of odd-A nuclei using shell model {with examples),
Spin-orbit coupling In shell model. Deseription of two parficle shell model spactroscopy (with examples);

Vibrational mode|, Rotational model, nuclear rotational wave functions and energy spectra from deformed even-

even and odd-A nuclel. Nilsson model. Nilsson diagrams. Statistical model, evaporation spectra and nuclear
termperature. Interacting Bosan Model.

Probiems: Calculation of nuclear spin and parity for defarmed nuclei using Nilsson diagrams.

Scattering Theory. Elast|c scattering of spin zero projectle from a spin 2ero targel, tolal cross section for elastic
scaftering and optical theorem. Integral equation for the scatiering wave function and Bom approximation, Low
energy scattering parameters, Scattering from a complex potential.

Problems: Discussion of low energy scattering parameters,

RECOMMENDED READINGS
Text Books:

Introductory Nuclear Physles by S, §. M. Wang, Prentice Hall of India Pub., New Dsthi
Nuclear Physics by R. R. Roy and B. P. Nigam, New Age Publication, Naw. Dalhl
Nuclear and Parficla Physics by W. E. Burcham and M. Jobes, Addison Wesley Pub. (Ind. Ed.)

Muclear reactions by D, F. Jackson
MNuclear Structure by M, K, Pal, Affiliated East-West Press /’;ﬂ )
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Guru Nanak College, Budhlada
{Autonomous Callege, Punjabl University Patiala)

8. Physlcs of the Nucleus by M.A. Preston

(THEORY) PAPER CODE MPHY2407T
PAPER NAME: PLASMA PHYSICS

Course Objectives; The oblectives of this course are fo!
1. Introduce the fundamental concepls of plasma physics and the molion of charged parficles in aleciric
and magnetic fields.
2. Develop an understanding of plasma dynamics using kinetic theory, fiuid models, and the Boltzmann
equation.
3. Famillarize students with magnetohydrodynamics {(MHD), plasma equillibdum, and stability criteria.
4. Explain the propagalion of electromagnetic and elecirostalic waves in plasmas and magnetized
plasmas.
5. Provide a theoretical foundation for advanced studias in plasma physics, controffed fusion, and space
plasma spplications.
course Qutcomes: On complelion of this course, studen! will be able lo: =
1. Understand the concept of motion of charged parlicles, adiabatic invartants, Boltzmann equation, Fokker
Planck equalion.
2. Understand the theory of Ohm's law, MHD equalion and stability.
3. Learn aboul Plasma oscillations, Electron plasma waves, lon waves, magnelo-plasma, magnelo-sanic
waves,
4. Understand the propagation of electromagnatic waves through a plasma and magnefo-plasma.
Max. Marks: 80

internal Assessment: 20

Written Examination: &0
Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Internal Assessment 20

Performance in Mid-Semester Test B

Assignment/Project/Seminar B

Attendance 4

ledium 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 seclions of the syllabus and carry 10 marks each. Section C will consist of 10 short answer type
guestions 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
paper should be set striclly according to the Instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

g Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%
Note:
1. Answer five questions in all, selecting at least two questions from each section. The question in section

C Is compulsary. M
L
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Guru Nanak College, Budhlada

{Autonomous College, Punjabi University Patiala)
2. Questions in sections A and B carry 10 marks each. The questions in section C carry 2 marks each,

SECTION-A

Motion of charged particles: Motion of charged parficles in a constant uniform magnetic field, Constant and
unifarm electric and magnetls flelds, Inhomogeneaus magnetic field. Constant non-electromagnetic forces, Time
yarying magnetic field, constant magnetic and time varying electric field, Adiabatic invariants, Magnetic mirors.

Boltzman equation: Fluid model of a plasma, Two fluid and one fluid equations, Caliisionless less Bolzman
equation, Moment equations and conservation laws, Transport phenomena in plasma: Fokker Planck equafions.

SECTION-B

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

Waves in Plasma: Plasma oscllations, Eleciron plasma waves, lon waves, Electrostalic electran and ion

pscillations in a magnetaplasma, Electromagnetic waves propagation through a plasma and magneioptasma,
Alfven waves and magnetosonic waves.

RECOMMENDED READINGS
Text Books:

1 Plasma Dynamics: Boyd, T.J M. and Sanderson, J.J., Nelson, 1969

2 Introduction to plasma Physics, Chen, F.F., Plenum Press, MY, 1977

3 Elements of Plasma Physics: Goswaml, 5.N., New Central Book Agency, 1995

4, Introduction to Piasma Theary, Nichalsan, DUR., John Wiley & Sons, 1883,

5. R. J. Galdston and P. H. Rutherford, Infraduction fo Plasma Physics, CRC Prass.

E. Nicholas A, Krall and Alvin W. Trivelpiece, Prineiples of Plasma Physics, San Frahcisco Press.
7 T.J. M. Boyd and J. J. Sanderson, The Physics of Plasmas, Cambridge University Prass,

] Paul M. Bellan, Fundamentals of Flasms Physics, Cambridge Unlversity Press.

37 |Page —ejﬂﬁm
et



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

(THEORY) PAPER CODE: MPHY2408T

PAPER NAME: ELECTRONIC COMMUNICATION SYSTEMS
Course Objectives: The objectives of this course are fo:

Introduce the fundamental principles of analog, puwlse, and broadband communication systems.
Develop an understanding of modulation and demodulation fechnigues used n modem communicalion.
Familiarize studenis with AM, FM, 558, and rader communication syslems and thelr applications.
Provide knowledge of pulse caommunication, mulliplexing, and microwave communicafion lechnaloglas,
Build a strong foundation in communication engineering for advanced sfudies and practical applications.

o o R e

Course Oulcomes. On complation of this coursa, studen! will be able fo:

Have knowledge about communicalion systems fike fransmitier, channel noise, receiver, bandwidth efc.
Represent AM fraquency spactrum, power relations and lechnigues for generation of AM.

Explain single side band, balanced modulator, 1SB systems, VS8 transmission, single and side band
receivers,

Describe mathematical representation, frequency spectrum, phase modufation of FM systems.
Understand the concepl of steregphonic FM mulliplex system, FM generalion lechnigues, FM
demodulators, FM receivers,

Undarstand the basic principls of Radar sysiems.

Know ahout pulse amplifude modulafion (PAM), pulse width modulalion (PWM), pulse posifion
modulation (PPM) and pulse code modulation (PCM), PWM transmission system, PCM lransmission

L ha

Nem ok

syslem,
8. Understand aboud Microwave Radio communications, sysfem gain and oplical fibers,

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

Pass Marks: 35% Total Credits: 4
Assessment Criteria:
Marks
Internal Assessment 20
Performance in Mid-Semestar Test a
Assignment/Project/Seminar [
Aftendance 4

Medium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 sactions: A, B and C. Seclions A and B will hava four questions each from
pective sections of the syllabus and camry 10 marks each, Section C will consist of 10 shart 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 quesfion paper
should be sel strclly according to the instructions mentioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%
Naote:

1. Answer five questions In all, selecting al leas! two questians from each saclion, The queston In section
C is compulsory.

To ety
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2. CQuestions in sections A and B carry 10 marks each. The questions in sectlon C carmy 2 marks each,

SECTION-A

Introduction to communication systems: Information, transmitter, channel nolse, receiver, need for madulation,
bandwidth requirements. Moise and Its types,

AM: Representation of AM, frequency spectrum, power relalions in AM wave, techniques for generation of AM,
AM transmitter, AM receiver types, single and mulli-superhetrodyne recelvers, communication receivers.

§SB: Evolution and description of single side band, suppression of carrier, the balanced modulator, suppression
of unwanted side band, pilot carrier systems, ISB systems, VSB transmission, single and Independant side band
receivers, (Rel. 1)

FM: Description of FM systems, mathematical representation, frequency spectrum, phase modulation,, intersystern
comparisan, pre-emphasis and de-emphasis, comparison of wide band and narrow band FM, stereophonic FM
multiplex system, FM generation techniques, FM demodulators, FM receivers.

Radar systems: Basic princlples, 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: |nformation theory, pulse modulation, types of pulse modulation, pulse amplitude
modulation (PAM), pulse width modulation (PWM), pulse position modulation (PPM) and pulse code modulation
(PCM), PWM transmission system, PCM transmisslon system, telegraphy and telemetry.

Broadband communication systems: Frequency division multiplex (FOM), Time division multiplex TOM],
coaxial cables, flber optics links, microwave links, iropospheric scatter links, submarine cables, satelite
communication systems, elements of long distance telephony. (Ref, 1)

Microwave Radio communications and system gain: Advantages of microwave communication, frequency
modulated microwave radio system, microwave radio repeaters, protection switching arangements, FM
microwave radio stations, path characteristics, system gain. (Ref. 2)

Optical fiber communications: Histary of optical fibers, type of optical fibers, optical fiber communication system
(block diagram), propagalion of light through an optical fiber, optical fiber configurations, losses in oplical fher
cables, light and optical sources, light detectors, (Ref 1,2,)

RECOMMENDED READINGS
Text Books:

—_

G. Kennedy and B. Devls, Electronic communication systems, Tata McGraw Hill Publishing Co., Mew
Dielhi.

W, Tomasi, Electronie communication systems, Pearson Education Asla, Delhi

George Kennedy and Bemard Davis, Eleclronlc Communication Systems, 5th Edition, McGraw-Hill,
Simon Haykin, Communication Systems, Sth Edition, Wiley.

Wayne Tomasl|, Electronic Communications Systems: Fundamentals Through Advanced, 5th Edilion,
Pearson.

B. P. Lathl, Modarn Digital and Analog Communication Systems, 4th Editlon, Oxford Univarsity Press.
Taub and Schilling, Principles of Communication Systems, 3rd Edition, McGraw-Hill.
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(THEORY) PAPER CODE: MPHY2408T

PAPER NAME: ATOMIC AND MOLECULAR PHYSICS

Course Objectives: The obfeclives of this course are fo:

1. Introduce the principles of atomic sfructure and the spectra of hydrogen, alkali, and mulli-eleciron afoms.

2. Develop an understanding of atomic coupling schemes, fine structure, Zeeman effect, and shell
struclure,

3. Familiarize students with the fundamentals of molecular spectroscopy, including retafional, vibrational,
and Raman spectra.

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

5. Provide a sirong theoretical foundation in atomic and molecular spectroscopy for advanced study and

research.
Course Outcomes: On completion of this course, student will be able to:

1. Understand the concept of spectrum of hydrogen, coupling scheme, Lamb shift

2. Understand the concept of Larmor's theorem, Zeeman effect and anomalous g-value.
3. Understand the spectroscopy terms like rotational levels, infrared spectroscopy.

4. HKnow aboul Raman specira.

5

Learn about elecironic spectra, Deslandre's table, symmetry proparties of electronic eigen-funclions.

Max. Marks: 80

Internal Assessment: 20

Written Examination: 60

Pass Marks: 35% Total Credits: 4

Assessment Criteria:

Marks
Internal Assessment 20
Performance In Mid-Semester Test B
Assignment/Project/Seminar ]
Attendance 4

edium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will consist of 3 seclions: A, B and C, Sections A and B wlll have four questions each 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 enfire range of syllabus. In no case, question should be asked from outside the syllabus. The question
paper should be set strictly according to the instructions mentioned above.

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

Time Allowed: 3 hours Max. Marks: 60
Pass Marks: 35%

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

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

T,
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SECTION - A

Hydregen and Hydrogen-like ions: Series in hydrogen, cireular motion, nuclear mass affect, elliptical orbits,
energy levels. Fine structure: basic facts and Sommerfeld theory, electron spin and spin-orbit coupling, relativistic
correction and Lamb shift (qualitative),

Alkali-like Spectra: General features, doublet structure, Larmor's theorem and magnetic levels, elementary theory
of weak and strong magnetic fields, Zeeman effect In doublet spectra; anomalous Zeeman effact and the
anomalous g-value.

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

Complex Specira: LS-Coupling scheme, normal friplets, basic assumptions of the theory, identification of terms,
selection rules, jj- coupling (Qualitative).

SECTION-B
Infrared and Raman Spectra: Rigid rotator, energy levels, spectrum (no derivation of selection rules),

Harmoenic oscillator: energy levels, eigenfunctions, spectrum, comparison wilh observed specirum, Raman effect,
Quantum theory of Raman effect, Rotational and Vibrational Raman spectrum. Anharmenic osclllator, energy
levels, Infrared and Raman Spectrum, Vibrational frequency and ferce constants. Non-rigid rolatar: energy levels,
spectrum, Vibrating-rotatar energy levels, Infrared and Raman spectrum (no derivation of Dunham coefficiznts),
Symmetry properties of rotational levels, influence of nuclear spin.

Electronic Spectra: Electronic energy and potential curves, resalution of total energy, Vibrational Structure of
Electronic transilions. General formulae, Deslandre’s table, absorption sequences (gualitative) and Vibrational
analysis, Rotational Structure of Electronic bands: General relations, branches of a band, band-head formation,
Intensity distribution in a vibrational band system. Franck-Condon Principle and its wave mechanical formulation.
Classification of electronic states: Orbital angular momentum, Spin, total angular momentum of electrons,
Symmetry properties of electronic eigen-functions.

RECOMMENDED READINGS
Text Books:

Atomic Spectra: H. Kuhn (Longman Green) 1969.

Molecular Spectra and Melecular Structure I: G. Herzberg (Van-Nastrand Rein-held), 1350,
Atomic Spectra: H.E. White (McGraw HIll} 1934.

Fundamentals of Malecular spectroscopy: Banwell and McCash (Tata McGraw Hill), 1984,
Molecular Spectroscopy: S. Chandra (Narosa), 200,

Atomic. Malecular and Photons, Walfgang Damtredes (Springer), 2010.

GOBLON
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(PRACTICAL) PAPER CODE: MPHY2405P

PAPER NAME: LABORATORY PRACTICE

Course Objectives:

1. Develop praclical skils In performing advanced experimenis in nuclear physies, condensed matler
physics, and electronies.

2. Familiarize students with modem scienfific instruments, defectars, efectronic circuils, and data acquisition
technigues,

3. Strengthen the abfiity fo analyze experimental dats, estimale erors, and inferpref physical phenomena.

4, Enhance problem-soiving and expefimental design skills through hands-on laboralory invesiigations.

5. Prepare students for research and indusiral spplicafions by integraling theorefical concepls with
expenmental praclices.

Course OQutcomes: Students will thoroughly understend fhe [Iheorelical concepls of Physics by
axparimentation,

Max. Marks: 120

Internal Assessment: 30

Written Examination: 90

Pass Marks: 35% Total Credits: 3
Assassment Criteria:

Marks
Intemal Assessment 30
Seminar, viva-voce of experimental reports 12
number of experiments performed 12
Attendance 6

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 Muclear Physics & Counter Electronics in one group
and Condensed Matter Physics and advanced Electronics In the other group. Each student will be placed .
In one of the two groups during the entire semester.

Nota: Student must perform any 10 axperiments from group 1 or group 2.

GROUP-I: NUCLEAR PHYSICS & COUNTER ELECTRONICS EXPERIMENTS

1, Study of standard deviation using G-M counter
2. Half-life of ** K using G-M Counter f@.

3. Measurement of mass absorption coefficlent of beta rays in given materials
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4. To find range and energy of B- particles

g, To find Dead time of a GM Tube

5. study of energy calibration of Nal(Tl) scintillation detector

7. study and analysis of spectrum of 17Cs

g Verify Inverse square law (In case of gamma rays) using scintillation spectrometer.

g, Study of Compton scattering law for energy of scattered photons

40. Tostudy Internal Conversion Coefficient for '*'Cs (or suitable gamma source)
11. To determine the source strength of a glven radicactive 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. Compton cross-section measurement for known incident gamma photon energy
15. Measurement of Photo-peak (full energy peak) efficiency of Scintillation detector.

16. Ta verify the given Boolean identities on the ALU system.

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

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

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

GROUP-Il: CONDENSED MATTER PHYSI MND ADVANCED ELECTRONICS EXPERIMENTS

1. Find the value of the ‘g’ factor in a DPPH sample by using ESR technique.
1. To determine the Curie temperature of a given PZT sample.

1. 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 seml-conducting sample.

8 Study of Dispersion relation for Mono-atomic and Diatomic lattices using Lattice dynamic kit.
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oup aff salar cell and characteristics

pheasurerrent of wavelength, frequency, VSWR and Reflection coeffidents of microasees.
peterrrination of velocity of ultrasonic wave in liguids hence to find the compressibility.
Framle Hertz experiment for Quantization of Bohr's model of atam.

To stody Dhgiial to Apzlog Copverter and Anelog to Digite] Converter.

To study muttivbrators [astable, monostable and bistable) using discrete components.

To study the multivibratars (BMV, AMV and MMV using IC-555.
5 o study Timer Integrated circuit |C-5355.
7. To study the basic operational amplifier [Model 741).
i To study the applications of aperational amplifier (Model 741).
5. To study the voltage controlied oscillator (VCO).
0. To study the voltage regulator using IC 317

11 Programming with Microprocessor training kit (8085 processor)
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{PRACTICAL) PAPER CODE: MPHYZ2406P
PAPER NAME: COMPUTER LAB

50 Objectives: The obfectives of this faboralory course are 10!

| Develop fundamental programming skiis for solving basic sclentific and mathematical problems,

- [Intreduce computational technigues for numercal calcwations and data analysis in physics.
Enhance logical thinking and algorithm development throvgh progremming exercises.

i Femifianze students with computer-based simulalion of simple physical systems.

i Build a foundation for advanced computalional metheds used in physics and sclentific research.

wse Outcomes: Students will be able fo write programs for solving Physics probiems and gain experiise in
c™cation of calculations elc.

a. Warks: 60

emal Assessment; 15
dien Examination: 45
155 Marks: 35%

Total Credils: 1
sessment Criteria;

| Marks

Internal Assessment 15
Seminar, viva-voce of experimental reports 6
Performance of the candldate in the [
computer [ab
Attendance 3

bediurn of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER;

Ot of B0 Marks, internal assessmeni (hased on performance of the candidate In the computer lab and attendance)
camies 15 marks, and the final examinalion at the end of the semester carries 45 marks.

This laberatory comprizes of any len of the following physics problems to be solved using Pythen,
1. To generate Frequency Distibution Tabia.
2. Solutlon of a differanti equallon by RK2 methed,

4. To fing area under a curve by Trapezoldal Rule and Simpson's Rule

A, Govuss aliminatlon mathod.

5. Multplicaton of Two Matrlzes,

6. Mobon of Projactles theawn &l an Angla, /'/5"0 @_}

45 |Fage
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7. Numerical Solution of Equation of Motion.

8. Simulation of planetary motion.

9. Root of an equation by Newton- Raphson methed.
10. Sorting numbers by selection sort.

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

13. Roots of an equation by secant method,

14, Newten interpolation.
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(THEORY) PAPER CODE: MPHY2410T
PAPER NAME: Open Elective Subject

Course Outcomes: On the completion of this course student will be abla to understand concepls of a subject of
fhis own interssl,

. Marks: 80

grnal Assasemant: 20

fiten Examination: &0

55 Marks: 35% Total Credits: -
sessment Criteria:

Marks
Internal Assessment 20
Parformance in Mid-Semester Test B
" Assignment/Project/Seminar B
Aftendance 4

dium of Instruction: English

INSTRUCTIONS TO THE PAPER SETTER:

The question paper will corsist of 3 sections: A, B and C. Sectlons A and B will have four questions each fram
respective sections of the syllabus and carry 10 marks each. Students have lo attempt any two questions from
Section A and B, Section C will consisl of 10 short answer type questions which will cover the entire syllabus
unffarmly 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 syflabus. The question paper should be set strictly according 1o the
instructions mentioned above,

INSTRUCTIONS TO BE GIVEN IN THE QUESTION PAPER

me Allowed: 3 hours _ Max. Marks: 60
Pass Marks: 35%

Mote:

1. Answer five questions In all, selecling at least two questions from each seclion, The question in section
C is compulsory.

2 Questions In sections A and B carry 10 marks each. The questions In seclion C carry 2 marks each.

Hete: Open Elactive Subject shall be optional for all students, The students opling this paper are required to qualify
thie paper. The marks oblained will not add to the Grand tolal of the course. This paper will be, of 4 hours
per week, from the Open Elective Subjects offered by other depariments.

or

One of the on-line Open Eleclive Subject (Mol discarded by Physics Depariment) offered at web-slte:

swayam.gov.in
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