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. . . . . . . . > ·_ Theory Examinations: · _. · , __ ... _.. _ _, . :· __ :: -·:. out.of the .'total marks for each co·ur��/paper· maximum 30%. m�rks sh�II. b� e�rmarkedAor / . inter�al.Exam.{Thr�ugh c·onti��ous int�r�al evaluation proc.ess ) and remaining 70%· 'for' .Exter�al �am:. .. · ...... (rti�ough se�ester-end examinatio�s). . . . . . . . · ___ ·. . . . . . . . .· ... ,: : · / The.re ·will be �ne s��ester-e.nd exarilination of tw�· hours ·a�d thirty .mi.nut�s du ratio� fri.r c�re· theory pape�s .imd two·· hours fo( elective papers; Each: answ�r· script of semest�r end examination · . . (theorvlwilfbe evaluated by.intemalas·well as external e�amin.er .. ' . . . :: -. ,: -·i:he .. pas;lng°markslneachpa"pershallbe400/4.· . . .. ,c;/·" ,. 

• . 
t . .-. ·. •·. 

-
. , ' . .  : 

. 

· .. ,. "PRACTICAL E�MINATION:: .·· . _ .·• _ . . · 
- · 

1n .the case of science faculty, there will be a practical examination at the end of every semester. 
-: . T�et/wt11 be TWO Ptactical (one from each groups) (75Ma�ks each for Sem.-1 to Sem..:HIJ in the E�am .. .. ,_ Th� p1ssi�g ��r� for. practicai will-be 4()%. The :·ptactical examin�tions shall be conducted with ·o�e... intetriaiarid one external examiner; · .' . '• . . . . ' . . . . ___ , . . ·. . . In 4th Seme�ter:one mi�or prbj�ct \Y�rk th�r� �ill b� ·of 3oo'��rks'. A;se�sni�nt method is given'· · bellow. · .. . . ' ' . ·. P�oj'ect Repcirt. (70 Marks)i Ai�s & ObJecti.ves.:c1�a:iy stated and achieved? Layo�t� �;iting style, q�ality ':. 'of Figures, Tables, Proper organization of work etc.Use of Lib./lntjRef.:· literature review,· survey, 

- -referench1g.e_tc . • - · .· · , Presentation: (70 Marks):· W.ay of :prese"ntation, quality �f- presentation, languige, Clarity of speech,·
- . . . ·.. . . -.. . . . . . . Method of .inalysis, ccmcllision and Recommendations, Discussion of work etc. - . -Vh1a�Vo�e {70 M�r�):.ability to answer tj·uar�ies and questio.n:· . .,

.,. � ·�. ,. . ..• · jhere: wiii be-·no foternal assessment test for P.ractical, and Elective coursesin first three ., : se�e�er.but in fourth semester there wiil be internal ass�ssment for Project work. . '- - ·- ' ·,:· ,.:;-, ,· '• - . ,.·. '. ·•:' INTERNAL ASSESSMENT 
_- . 

;J f _ < • :. For �ach pa,peri��urs� in a se��s��r-there �ill be Conti�µo�s internal evaluation proc�ss �hicl� includes
�- •... -;;,· .· . 

·.,,I. ·····�W51��1��§}:i����;ment ·=r�or�hop .·

. . . . �-
. ' . � ..... 



� .' .... . 
·: :� ;;� .·: 

. -··.-

?-':' •·. 

. ,; -�· :· ··.. ' ' 

·t ·' .. ·, . .  · . 
. -·. ,· 

;-. ,. 
.• . . . � ... · . 

... ·. 

. .. :· .. . ... ,: STRUCTU.RE OF THE PAPER IN EXAMINATION .
Fo; fore Courses (Disc;iplinary/lnterdis�iplinary):: :-: :_ · : . 

•. � .··. :: �

. '· �

. - Th��e wiiLbe total four,que�tio�s. First �uestion �iithe fr�� U�ii-1� Sec,o'nd·question fro�--U�it-· .
t Thtrd question from UniHli, and fourth question will be.from Unit,-4. All the questibns are detailed·�s ·.. under. (Total 70 Marks and 2 Hours thirty minutes· time for the Paper) · 
- ' .. · . : 

.
.. ·. . . . ··... 

. .,. .. . .: . . . . . . . . 

,-:. 
;; . ·-c: 

: 1. (a) Answer th� following; (Any one out oftwo) (Theory ·questions) . ·. '·. 8Marks 
. ,, .';: .,_ 
'· s Marks 

. l :: (c) Answerthe following; (Any one out of two or Any Two out of three) {Short ... ,.. answer questions/ objectiv�type questions) ·: : .. . : 2 Marks, 
.. 2 . :(a) Answer the following. (Any one out of two)" (Theory questions) : :: . 

2 (h} Answerthe following. (Any two outofthree) (application/ Problem/. 
.. .. . exa'mpre type) . . . : . : ·. . . . . . . ,. .. ·. . . . ·. . .. 

.7 Marks 8 Marks 
. (c) Answer the_following. (Any one out of two or Any Two out of three)'(Short.·-2· answerquestions /abjective typequestions) �·: . .;._ · .2Marks 
. 3 < · {a) Answer the following .. (Any one out of.two) (Theory questions):·. 8 Marks 
: 3 · (b)Answ�r the following.·. (Anytwo out of three) (application/ Problem/ : .. --•-. B Marks:. example type ) . . .. (c) Answer _the foll01.ving. (Any one out of two or Any Two out of three) (Short .- 3 answer questions / �bjective type questions) .·. .· :. . - · · . i Marks , 

4 (a) Answer the following. (Any one out oftwo): (Theory questions)-· (b) Answer the following. '(Any two out of three) (application/Problem/. �4,. example' typ/) ·, · . . . . . . ' . . . :· . , . , . . . . . . . . :-, 
-7Marks8Marks

(c) Answer the follo)Ning. (Any one out of tw<> or Any TWO out oqhree) (Short', . 
.. '4 • answer questio�s /objective type questions) ·: _::, :. · ,·, · · .. · i ��rks ·

. . ; . . _.·, '\ · . 
.- . . \<·.· .·. For E[�ctive C��rses(Disciplinary/lnt�rdi�ciplinary): 

{ri_::::- :,: ... '.. Thir·e;wiU. be-three questions fjf�t and'second.questioris are of.12 ma��s ea;� .and third question ',I&.C: :·· :-.· is of 11marks. First question will be from Unit;; 1; Second question from Unit-11;.Third.question will be: 
:f?·. . . fro,:n pothUnit.s_- A°II the questions are_detailed :as under. (Total 35Marks and 2 Hours' time forttie/
!/ ·, Pap�rLi . · - . . . 
:·:�::-.;.:: ,: 1 (a)Answer the following (Any one ot.it of �ci)(Theory questjons) . '• ': ; ;

(b) Answer the following (Any two out of three) (short note/ application/ · · .Prnblem/ example type ) : , · • . . , . . · G Marks

·'/.'"' 

·. 2. . (a) Answer ttie· following (Any one out ,of two) (The�ry questions).
·. (b) Answer the following _(Any .two out of three)_ (short note/ application/ ·
. Problem/ e·xaniple type l , . . . . 
(a) Answer ,iny:three out offive.(Shortcju·estion) > .·0.3 '(b) Answer any.five out of eight.(objective) ... 

, .... ·,:-... 
' .�·-�·. 

6 Marks_ 
, 6 Marks·; 
. S Marks

4~}~'', 
·":.;, 

{'..1/~;1---4-------------------------- ----- ----~----- - - ----+--------1 
(-..' ii,·· ;,~_i : (b) Answer the following. (Any two ~ut of three)Japplicatioh/ Prnblem/ ,. , 

e'xa~·p1~ type} ::; . : . ,..,. <;· .~ . . >. . . · ,' . ~ · . . " , . 

.. i~:;f .. .-

1~:.~· ,i---------------------------------------------------1--------1 

' 

r· J j(• , i....;:;..._4-______________________________________________ .. ,_·_·6_._~M_._a_r_k_s_.-. __ ·-; 

i~f ';~ i---4-----------------------------------------------t--·G_M __ a_·r_k_s_-; 
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DETAILED CURRICULMSUMMARY IS GIVENIN FOLLOWING TABLE. 

 

 

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT 

I MSPHY-101CC MATHEMATICAL PHYSICS 

-1  AND PROGRAMMING 

IN C-1 

I FUNCTION OF A COMPLEX VARIABLE 

II INTEGRAL TRANSFORMS 

III DECISION MAKING AND LOOPING & 

ARRAYS 

IV CHARACTER ARRAYS AND STRINGS 

&FUNCTIONS 

I MSPHY-102CC CLASSICAL MECHANICS-1  

ELECTRODYNEMICS -1 

I CANONICAL TRANSFORMATION 

II SMALL OSCILLATION AND ROTATING 

FRAME 

III ELECTOMAGNETIC WAVES 

IV POYNTING VECTOR AND THE FLOW OF 

POWER&GUIDED WAVES: 

I MSPHY-103CC QUANTUM MECHANICS –

ISOLID STATE PHYSICS-I 

I REPRESENTATION OF QUANTUM STATES 

II ANGULAR MOMENTUM 

III ENERGY BANDS 

IV SEMICONDUCTOR CRYSTALS 

I MSPHY-104CC ELECTRONICS-1 I F ET AMPLIFIER&MULTIVIBRATORS 

II POWER AMPLIFIER 

III WAVE SHAPING CIRCUIT 

IV IC FABRICATION & TIMER 555 IC 

I MSPHY-101ES SPACE PHYSICS I BASIC CONCEPTS OF EARTH’S 

ATMOSPHERE AND IONOSPHERE 

II AURORA , AIRGLOW, AND 

MAGNETOSPHERE 

I MSPHY-102ES ENERGY TECHNOLOGY 

AND STORAGE SYSTEMS 

I ENERGY TECHNOLOGY 

II ENERGY STORAGE SYSTEMS 

 

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT 

II MSPHY-201CC MATHEMATICAL PHYSICS 

-2  AND  

PROGRAMMING IN C-2 

I TENSOR ANALYSIS 

II GROUP THEORY 

III STRUCTURES AND UNIONS & POINTER 

IV FILE MANAGEMENT IN C:&DEVELOPING A C 

PROGRAM 

II MSPHY-202CC STATISTICAL MECHANICS-1 

COMPUTER-1 

I BASIC CONCEPT IN STATISTICAL MECHANICS 

AND QUANTUM STATISTICS 

II IDEAL BOSE AND FERMI SYSTEM  

III WINDOWS AND POWER POINT 

IV MICRO-SOFT WORD 

II MSPHY-203CC QUANTUM MECHANICS–2  

SOLID STATE PHYSICS-2 

I APPROXIMATION METHODS FOR 

STATIONARY STATES: 

II EVOLUTION WITH TIME 

III FERMI SURFACES AND METALS 

IV DIAMAGNETISM AND PARAMAGNETISM 

II MSPHY-204CC ELECTRONICS-2 I OPERATIONAL AMPLIFIER 

II DIGITAL ELECTRONICS 

III MICROPROCESSOR – I 

IV MICROPROCESSOR –II 

II MSPHY-201ES APPLICATIONS OF 

COMPUTER IN PHYSICS 

I  

II  

II MSPHY-202ES SYNTHESIS OF 

MATERIAL 

I  

II  
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SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT 

III MSPHY-301CC NUCLEAR PHYSICS-1 AND 

INSTRUMENTS 

 

I TWO BODY FORCES 

II NUCLEAR  REACTION 

III MICROSCOPY 

IV UV-VIS 

III MSPHY-302CC STATISTICAL MECHANICS-2 

COMPUTER-2 

I PHASE EQUILIBRIA 

II TRANSPORT PHENOMENA 

III MICRO-SOFT EXCEL 

IV COMPUTER NETWORK,INTERNET AND 

VIRUS 

III MSPHY-303CC QUANTUM MECHANICS–3  

SOLID STATE PHYSICS-3 

I SCATTERING THEORY 

II PARTIAL WAVE ANALYSIS 

III FERROMAGNETISM AND ANTI 

FERROMAGNETISM 

IV MAGNETIC RESONANCE 

III MSPHY-304CC ELECTRONICS I PULSE MODULATION AND DIGITAL 

COMMUNICATION 

II DEMODULATION 

III REMOTE SENSING 

IV POWER ELECTRONICS 

III MSPHY-301ES RESEARCH 

METHODOLOGY 

I  

II  

III MSPHY-302ES MICROCONTROLLER I  

II  

 

SEM PAPER CODE PAPER NAME UNIT TITLE OF UNIT 

IV MSPHY-401CC NUCLEAR PHYSICS-2 AND  

BIO-PHYSICS 

 

I NUCLEAR MODEL 

II ELEMENTARY PARTICLE 

III SEPARATION TECHNIQUES 

IV BIO-MECHANICS 

IV MSPHY-402CC CLASSICAL MECHANICS-2  

ELECTRODYNEMICS -2 

I NON LINEAR OSCILLATIONS AND CHAOS 

II RELATIVISTIC ELECTRODYNAMICS 

III WAVE GUIDE 

IV RADIATION 

IV MSPHY-403CC QUANTUM MECHANICS–4  

SOLID STATE PHYSICS-4 

I RELATIVISTIC WAVE EQATIONS-1 

II RELATIVISTIC WAVE EQATIONS-2 

III OPTICAL PROCESSES AND EXCITONS 

IV SOLAR CELL AND OPTO ELECTRONIC 

DEVICES 

IV  PROJECT   
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN 

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS 

COURSE CODE MSPHY 401 CC SEMESTER 4 

NUCLEAR PHYSICS-2 AND BIO PHYSICS 

COURSE TYPE  
CORE 

COMPULSORY 
TOTAL CREDIT: 04  

TEACHING TIME 

(HOURS) 
EXAMINATION MARKING SCHEME 

THEORY (HRS) 
PRACTICAL  

(MARKS) 

INTERNAL 

(MARKS) 

EXTERNAL 

(MARKS) 

TOTAL 

(MARKS) 

4 X 15 = 60 - 30 70 (2.5 HRS) 100 

 

UNIT-I 

NUCLEAR MODEL: 

Single particle shell model, spin-orbit potential, analysis of shell model predictions–spinsand parities 

of nuclear ground states, magnetic moments, electric quadrupole moment, nuclear isomerism, 

stripping reactions and shell model, Collective nuclear model – rotational states and vibrational 

states, a brief description of Nilson model. 

 

UNIT-II 

ELEMENTARY PARTICLES: 

Classification of elementary particles, type of interaction, Baryon number, lepton number, parity, 

charge conjugation and time reversal, CPT theorem, charge independence nuclear forces, Isospinm 

consequences of Isospin, G-Parity, Strange particles, associated prediction, Gell-mann Nishijima 

scheme, Neutral K- meson, strangeneSs, hypercharge, CP-violation in K- decay, Ispin and SU(2) and 

SU(3) ,Baryon and meson multiplates, Gell-mann Okubo mass formula. Quark model flavor and color 

 

UNIT-III 

Separation Techniques:   

Introduction, Chromatography, Column chromatography, Thin layer chromatography, Paper 

chromatography, Adsorption chromatography, Partition chromatography, Gas liquid 

chromatography (GLC) , Ion exchange chromatography, Molecular exclusion chromatography, 

Affinity chromatography  

Electrophoresis: Moving boundary electrophoresis, Zone electrophoresis, Low voltage 

electrophoresis, High voltage electrophoresis, Gel electrophoresis, Sodium dodecyl sulphate poly 

acrylarnide gel electrophoresis (SDS-PAGE), Iso electric focusing, Continuous flow electrophoresis.  

UNIT-IV 

BIOMECHANICS: 

Striated Muscles, Contractile proteins, Mechanical Properties of Muscles, Contraction mechanism, 

Biomechanics of the Cardiovascular System, Blood pressure, Electrical activity during the heartbeat, 

Electrocardiography.  

NEUROBIOPHYSICS: 

Introduction, The Nervous System, Synapse, Moefm Mberamnberapnoetent Piaoltednutiealtso,, 

Voltage Clamp, S1e3n.4s.o1ry TMheevchisaunailsmresc-elTpthoer 21E8ye , Electrical activity and 

visual generator potentials, Optical defects of the eye, Neural aspects of vision, Visual 

communications, bioluminescence, Physical Aspects of Hearing, The Ear, Elementary acoustics, 

Theories of hearing, Signal Transduction, Mode of transport, Signal transduction in the cell. 

 

Reference book: 

1. Introduction to Nuclear physics Theory and Experimentby R.R.ROY and B.P.Nigam 

2. Introduction to Nuclear physics, H.A. Enge  

3. Nuclear physics by D.C.Tayal 

4. Nuclear physics by Irving Kaplan  

5. Introduction to nuclear physics an introduction by S.B.Patel, New Age International 

Publishers 
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6. Khanna M. P., Introduction to particle physics, PHI 
7. Leon M., Particle Physics - an introduction 
8. Perkins D. H., Introduction to High Energy Physics 

9. Biophysics by Vasantha Pattabhi and N. Gautham, Narosa Pub. 

10. Introduction to Biophysics by Pranabkumar Banerjee, S.Chand. 
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN 

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS 

COURSE CODE MSPHY 402 CC SEMESTER 4 

CLASSICAL MECHANICS-2  ELECTRODYNEMICS -2 

COURSE TYPE  
CORE 

COMPULSORY 
TOTAL CREDIT: 04  

TEACHING TIME 

(HOURS) 
EXAMINATION MARKING SCHEME 

THEORY (HRS) 
PRACTICAL  

(MARKS) 

INTERNAL 

(MARKS) 

EXTERNAL 

(MARKS) 

TOTAL 

(MARKS) 

4 X 15 = 60 - 30 70 (2.5 HRS) 100 

 

UNIT - I:  

Non Linear Oscillations and Chaos: 

Introduction, Singular Points of Trajectories, Nonlinear Oscillations, Volter’s Problem, Limit cycle, 

Chaos, Logistic Map, Poincare System, Strange attractors 

 

UNIT - II:  

Relativistic electrodynamics: 

Relativistic Mechnics, Proper Time and Proper velocity, Relativistic energy and momentum 

Relativistic kinematics, Relativistic dynamics, Relativistic electro dynamics, How field transform, The 

field tensor, Electro-dynamics in tensor notation, Relativistic potentials. 

 

UNIT III 

WAVE GUIDE: 

Rectangular guides, Transverse magnetic waves in rectangular guides, Transverse electric waves in 

rectangular guides, Impossibility of TEM waves in wave guides, cylindrical coordinates, TM  and TE 

waves in circular guide, Wave Impedance and Characteristic impedance 

 

UNIT-IV          

RADIATION:  

Potential functions and the EM fields, potential functions for sinusoidal oscillations, oscillating 

electric dipole, power radiated by a current element, application to short antenna, assumed current 

distributions, radiations from a quarter wave monopole or half wave dipole, electromagnetic field 

close to an antenna, solution of the potential equations, far field approximation. Radiation- from 

moving charges and dipoles and retarded potentials 

 

Reference Book: 

1. Classical mechanics-A Text Book  by Suresh Chandra, Narosa Publishing House New Delhi.  
2. Classical Mechanics (2

nd
 Edition), Herbert Goldstein, Addison - Wesley Publishing Co. 

3. Classical Mechanics, V. B. Bhatia, Narosa Publishing house. 

4. Classical Mechanics, G. Aruldhas PHI Pvt. Ltd. 

5. Classical Mechanics, J. C. Upadhyaya Himalaya Publishing House. 

6. E. C. Jordan and K. G. Balman, Electromagnetic waves and radiating systems, Prentice Hall of 

India, New Delhi, 2008 

7. Handbook of Electronics by Kumar and Gupta PragatiPrakashan 

8. Introduction to Electrodynamics (2nd & 3rd Edition) J. Griffiths, Prentice Hall   India Ltd. 

9. R. E. Collins, Antennas and Radio wave propagation, McGraw Hill Book Company, 1987 

10. D. Roddy and J. Coolen, Electronic Communication, Prentice Hall, 4th edition, 1995 

11. David M. Pozar, Microwave Engineering (Third Edition), Wiley- India. 
12. Introduction to Electrodynamics (2

nd
& 3

rd
 Edition) J. Griffiths, Prentice Hall India Ltd. 

13. Electromagnetics (2
nd

 Edition), B. B. Laud, Wiley Eastern, 
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HEMCHANDRACHARYA NORTH GUJARAT UNIVERSITY, PATAN 

PROGRAM CODE MSPHY PROGRAM NAME M.SC.PHYSICS 

COURSE CODE MSPHY 403 CC SEMESTER 4 

QUANTUM MECHANICS–3 AND  SOLID STATE PHYSICS-3 

COURSE TYPE  
CORE 

COMPULSORY 
TOTAL CREDIT: 04  

TEACHING TIME 

(HOURS) 
EXAMINATION MARKING SCHEME 

THEORY (HRS) 
PRACTICAL  

(MARKS) 

INTERNAL 

(MARKS) 

EXTERNAL 

(MARKS) 

TOTAL 

(MARKS) 

4 X 15 = 60 - 30 70 (2.5 HRS) 100 

 

UNIT - I:  

RELATIVISTIC WAVE EQATIONS-1: 

Generalization of the Schrodinger equation, The  Klein-Gordan equation: Plane wave Solutions, 

Charge and Current Densities, Interaction with electromagnetic fields; Hydrogen-like atom, Non 

relativistic limit, Dirac s relativistic Hamiltonian, position probability density; expectation values, 

Dirac matrices, plane wave solutions of the Dirac equation; energy spectrum, the spin of the Dirac 

particle; Dirac particle in electromagnetic fields, 

 

UNIT - II:  

RELATIVISTIC WAVE EQATIONS-2: 

Relativistic electron in a central potential; total angular momentum, Radial wave equation in 

coulomb potential, Series solutions of the radial equations:Asymptotic behavior, determination of 

the energy levels, Exact radial wave functions, comparision to non relativistic case, electron in 

magnetic field, spin magnetic moment. The spin orbit energy. 

 

UNIT-III  

OPTICAL PROCESSES AND EXCITONS: 

Optical Reflectance, Kramers-Kroning Relations, Mathematical note, conductivity of collisionless 

electron gas, electronic interband Transitions, Excitons: frenkel excitons, Alkali Halides, Molecular 

Crystals, Weakly bound excitons, Exciton condensation into Electron-Hole Drops (EHD), Raman 

effects in crystals, Electron Spectroscopy with X-rays, Energy Loss of Fast Particles in a solid.  

 

UNIT – IV 

SOLAR CELL  

Configuration of a solar PV systems, PV cell technology, Structures of solar cells-M-S solar cells, MIS 

solar cells, solid–liquid junction solar cells, comparison of p-n junction, Schottky junction, M-S, M-I-S 

solar cells. 

Optoelectronic Devices: 

Sources: LED: Introduction, Radiative transitions, Emission spectra, Methods of excitations, LED-

Structures; Materials for choice, Definition of efficiencies,  

Detectors: Introduction, Photoconductor, Photodiodes, p-i-n & p-n photodiodes, Avalanche 

photodiode, Phototransistor,  

 

Reference Books : 

1. A textbook of quantum mechanics P M Mathews and K V Venkatesan McGrawhill Education 

2. Quantum Mechanics by L. I. Schiff, McGraw-Hill International student edition (1961). 

3. Introduction to Quantum Mechanics by Powell and Crasemann Addison-Wesley (1961). 

4. Quantum Mechanics by V.K. Thankappen, Wiely eastern Ltd. 

5. Quantum Mechanics : Theory and applications by A. Ghatak and S. Lokanathan. 

6. Quantum Mechanics by H.C.Verma 

7. Quantum Mechanics by K.K. Chopra & G.C.Agarwal, Krishna Prakashan Media, (P)LTD.MEERUT 

8. Introduction to Solid State Physics. Charles Kittel 7th Edition. 
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9. Introduction to Solid State Physics. J P Srivastava 4th Edition. 

10. Solid State Physics by S.O.Pillai, New age international publishers 

11. Fundamental of Solid State Physics by Saxena, Gupta and Kumar Pragati Prakashan 
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