UNIVERSITY OF JAMMU

NOTTFICATION
(18/March./Adp/g9 )

It is hereby wotified for the information of all concerned that the Vice-Chancellor, in
anticipation of the approval of the Academic Council, is pleased to authorize the adoption of the
Syllabi and Courses of Study in the subject of B.S¢. Physics for the Vihand Vith  Semesters
under the Choice Based Credit System al the Undergraduate level (as given in the Annexure)
fior the Examinations to be held in the years indicated against esch semester as under:-

Subject Semester For the examinations to be
held in the year

B.5c.iPhyvsics) Scmester-V December 2018, 2019 and 2020
Semester-V1 May 2019, 2020 and 2021

The Syllabi of the conrses s availuble on the University website! www, jammuuniversity.in

S/
DEAN ACADEMIC AFFAIRS

No. F. AcdTl/18/2 58
Dated; 2~ 4— 2013

Copy for information and necessary a&ction Lo

1. Bpecial Secretury to the Vice Chancellor, University of Jammu for the kind
information of the Worthy Vice-Chancellor please

2. 8r P.AL to the Dean Academic Affairs’ Dean Research Studies

3. 8r. P.AL o the Registrar/Controller of Examinations

4. Dean, Faculty of Science

5. HODYConvenger, Board of Studies in Physics

t. All members of the Board of Studics

T.C.A to the Controller of Examinations

8. le Director, Computer Centre, University of Jammu

9, Asst, Registrar (Conf. /Exams. UGY Inf,/Pub.) d

1 Inchorge, University Website for necessary action please,

e
Assistant Registray (Academic)
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B.Sc. Semester -V
Discipline Specific Elective
Syllabus for Examinations to be held in Dec. 2018, 2019, 2020

Subject: Physics Course Code/No: UPWTE-501
¥ i

No of credils; 04 Duration 2.5 hours

Title of the course: Modern Physics

Total Marks: 100 (End Semester Examination: 80 Infemal Assessment Test 20)

Unit-I: Guantum Mechanics-|

Lirmitations of clossical lows, Guantum theory of radiation, Compton eflect and
its experimental verfication, Wave-parficle duality, Davisson and Gemer
expermenl, Wave packets, Phase and group velocifies, Wave packels and
Uncertainty principle, Applications of Unceriginty Frinciple to (i) Particle in a box,
[ii] Electron Diffraction fiom a single Siit, (i) Non-existence of electron in the
nuCleus,

Dervation of Schradinger Equation in fime dependen! and independent forms,
Wave funcfion and ils physical Significance, Physical Cbservables and
Operators, Prabability curent density and  equation of confinuity.

Unit-1l: Quantum Mechanics-II

One Dimensional Problems: Solulion of Schrodinger Waove equdtion for (1)

Parficle in o box (i) Finlle patenfial well {guanturn mechanical funneling) (i)
Harmonic oscillator

Three dimensional Problems: Schrodinger Equation for a Spherically Symmetric
Potentigl in Sphercal Polor Coordinates, ils seporation into angular, radial
aquations using vanable seporable method, Solution of Rodial equation for
Coulomb type of potential, Interpretation of Principal Quantum  numiber (n].
solution of equations of Angular part and Interpretation of 1" and ‘m’ guantum
numbers, Hydragen Atom Wave Functions.

Unit-ill: Atemic Physics
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Frank and Herz Experment. Space Quantization, Larmor's Precession, Bohr's
Caorespondence Principle; Electron spin, Stem Gerlach Experdment, Vector Atom
Model (5 || coupling), Spectroscopic Terms and their natalions, Spin-Orbit
intferaction, Fine Structure of Hydrogen Atom, Normal and Anomalous Zeamon

Effect, 01 and B2 lines of Sodium Atom, Paschen Back Efect for ong electron
5 atoms;

Unit-1¥: Nuclear Physics -

Muclear size, mass, charge, density, spin and magnelic moment, Measurement
of nuciear radius by election scottering method and Miror Nuclsl method,
Packing Fraction, Mass Defec!, Binding energy, Binding energy curve, Nuclear
Stability, Uguld Drop Model of Nucleus, Weizsacker's Semi-Empirical Mass
Fomula, Muclear Forces and their properfies, o-decay, Discrete nature of o-
porticle enargies, Measurement of velocilty ol o-parficle, f-decay, B~ particle
energy spectrum, Pauli’s neulnno hypothesis, Inverse Beta decay, y-decay [brief
ideq), Internal conversion,

Unit-V: Nuclear Physics =l

Energy Loss of charged porticle through matter, Bethe Bloch formula, Particle
detectors like lonization Chamber, Proporional Counder and G.M. Cournter,
Classification of elementary particles, Elementary porticle guanium numbers-
Baryon and Lepton numbers, Strangeness, 1saspin, Quoik ds the basic
constituent of matler, quark properlies, Quark contents in low lying Baryons and
resons, Fundamenial Forces in noture.

Scheme for Intemnal Assessment Test The internal assessment shall comprise of
two parfs |

Part A: Total weightage o this part shall be 50% of internal assessment marks i.e,
50 % of the tcial marks or 10 marks out of 20 maoarks reserved for intemal
assessment, It will have eight short questions selecting af least three from each
al the hwal/three unils [50% of syllabuws) covered. A candidate has to atiempt
any five questions and eaach question carmias 2 marks,

Fart B: Tolal weightage o this parl shall be 50% of the internal assessmen! marks
Le. 50 % ol the total marks or 10 morks out of 20 marks reserved tor internal
assessment. [t will have 2 Long gquestions, selecting one each from first fwo units/
0% of the syllabus; A Caondidate has to attempt any one . questicon and the

gueshon shall carry 10 marks =

%
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Time duration : One hour
Note for examiners/paper sefters
The External exarninafion in theory shall consist of (he tollowirg:

1. Five [5) short answars o the questions represanting all units/syllabi Le. at least
ene from eoch unit (without detall explanation having 70 to 80 wards in

approximately 6 minutes and having 3 marks for eqach answer o the question
(Al Compulsary),

2. Five [5) medium ahswers 1o the questions representing all units/ syllabi L.e. at
lzast one from each unit  [with explonation having 250-300 words in

approximately 12 minutes and having 7 marks for each answer fo the guestion
(Al Compulsory],

3. Five (5] long answers to the guestions two to be attermpied) represenfing
whole  of the syllobi with  detalled analysis/explonation/critical
evalualion/sclution %o Yhe stated problems within 500 - $00 words in
approximately 30 minttes and having 15 marks sach answer to the guestian,

Books for Study and Reference
E. Guantum Mechanics- SatyaParkash
2, Quanium Mechanits - LI, Schifl, Me.Graw Hill Backs Com pany Inc.

3. Concepls of Moderm Physics — A, Belser, Tata McCraw Hill Publication,

4. Modem Physics-A K. Sikri
5, Atomic Specira — H.E, White, Tatea Mo Grow Hill,

6. Fundomentals of Molecular Speclrascopy — €. N, Banwell and E. M, Mac
Cash, Tata McGrow Hill.

7. Atomic Spectra - G. Heizberg,
8. Molecular Specira & Molecular Structure — 3 Helzberg.

9. Nuclear Physics — D.C.Tayal, Himalaya Fubiishing House,

10, Nuclear Radiation Defertar - 5.5.Xapoor. ’%\

1. Muclear Physics — S.M, Ghashal, _ -
(¥ fﬁi) ot we
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Physics (Semester-V)
(For examinations to be held in the years Dec 2018, 2019, 2020)

Course No. : UPWTE-502( Practical) Title: Lab Course V
Duration; 3 hours Credits: 2
Maximum Marks: 50

External Examination: 25 Marks Internal Examination: 25 Marks

MNote: The candidares are required to com plete alleast 5 practicals.

1. To find Dispersive power of a prism,

2. To find Brewster Angle ond refractive index of matarnial of given prism.
3. Te find Sel-inductance by Anderson Method.

4. Find Voltage regulating characteristic of Zener Diode.

2. Thyratron kall.

&, To find e/m by Helical Method,

/. Planck's constant using different fillers

Instructions for Internal Assessment (25 marks)

(a} 20 percent altendance

(B] 40 percent practical work based on tha practical done of per flime table
[Day to day performance)

{c} 20 percent internal fest | to be concaucted by the closs leacher or o
commiftes of subject leachers constiluted by principal of the College)

(d} 20 percent Viva Voce

Instructions for External Examination (25 marks)

(@] 80 percent for pracfical poper ;‘FT‘.

(&) 20 percent for Viva Voce /l‘fﬁ}\
Mode | Total marks (iIntemal+externall in practical shall be 50 oniy

The concerned deptt. can add or delete practicals as per thelr nead,

™
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Reference Books
1. B. 53¢ Practical Physlcs - C. L. Arord,

2. Practical Physics - G L Squires Cambridge University Press
3. Practical Physics - B ¥ Shukla

4, B5e Practical Phy!-'s!l.fs - Harnam Singh
} b
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UPHTS-503

B.5c. Semester -y

Syllabus for Examinations to be held in Dec. 2018, 2019, 2020
{3kill Enhancement Course)

Subject: Physics Course Code/No: UFWTS-503
Mo of crediis: 04 Duratlon 2.5 hours
Title of the course; Basic Instrumentation Skills

Total Marks: 100 (Internal Assessment [Minor}: 20 marks and External Examination (Major): 80 marks)

Unit-I

Basics of Measurement: Multimetar Frinciples of measurement of de vollage, de cumrent ac
volloge. oc cumen! and resistance. speciications of a mullimeter and their sianificance.

Electranic Voltmeter: Advantage over conventfional mullimeter far voitage mecsurement with
respect 1o input impedancs and sensitivity.  Principles of voltage measwerment (Biock diogram
only}, Specifications of an  electonic voltimetermullimeter and  heir sighilicance. AC
rrilllvaltmeter: Types of AC millivaltmelers-—amplifier-reciifier ang reclifier-amplifier. Black diggram
of ac milvaltmeter, specifications and hei significance,

Unit-1

Cathode Ray Oscilloscope: fock diogram of basic CRO. Construction of CRT, Electron gun,
elecirostatic focusing and acceleralion (explanotion cnh—na mathematical reatmeant}, brisf
discussion an screen phosphar, visugl perskience and chemical composition. Time base operafion,
synchronization. Front Paniel controls; Specifications of a CRO ond their significonce. Use of CRO
for the measurement of voiloge (do ond ag), frequency, times period, Special fealures of dual
trace, intraduciion fo digitat osclloscope.

Linft-10

Signal Generators and Analysis Instruments: Block dicoram, explanation and speciiicafions of

low frequency signal generatars. Pulse gensrater and funetion generaicr, Brief idea for festing,
specificotions, Distarfion foctor meter. wave anglysis,

Impedance Bridges and Q-Meters: Biock diagram of bridge, Working principles of bosic

(balancing type) RLC bridge. Specificafions of RLC bridae. Block diagram and wrklnﬁi principles
ol a Q-Meter. Digital LCR bridoes, !

W P
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Umit-1W

Digital Instruments; Frinciple and werking of digital meters, Comparison of analog and digital
instrements. Characterstics of o digltal meter, Working principles of digiial valtmeter,

Digital Multimeter: Biock dicgrarm and werking of a digital rmultimeter, Werking principle of fime

interval, frequency and pering Measurermeant using universal counter/frequency counter, time-
base stabiity, occuracy ond resolution.

Laboratory Skills:

Bokh B L b -

Use of an oscilloscope

CRQ as a vernsatie messuring device

Circuit racing of leboratory electonic equipmeant
Jse of digital mullimetar/VTVYM for measuring voltages
Winding o coll/tfranstormer

Balancing of bridges

Laborotory Exercises:

i

To observe the looding elect of o mullirmeter while meosuring volloge across a low
resstance and high resislance.

o observe the limitations of @ mullimeter for measuring high frequency vollage and
cuments.

Measurerment of valtage, frequency, fime period and phose angle using CRO

mMegsuremen! of rise, fall and delay fimes using a CRO

Meosurerment of B, L and € using LCR bridge/universal bridge.

Reference Books:

B kR R -

A text book in Electrical Technology - B.L. Threlo--5, Chand and Ce,

Parformonce and Design of AC Machings—MG Say ELBS Edn.

Digital Circuils and Systerns, Venugopal, 201 1, Tala MoGraw Hil,

Logic Circuit Design, Shimon P, Vingron, 2012, Springer

Digital Elecironics, Subrato Goshal, 2012, Cangage Leaming,

Electronic Devices and Circuits, 5. Salvahanon and M., Kumar, 39 Ed., 2017 Tala MoGraw
Hifl,

Blectronic Circuits: Handbook of Design ond Applications, U, Tietze, Ch, Schenk, 2008
springer,

Electronic Devices, 7/e Thomas L. Flovd, 2008 Pearson India. P
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Scheme for Internal Assessment{Minor) (20 marks; internal evaluation):

Setting of Question Paper and Evaluation of answer scripts by the teacher concemed:

The intarml asassmeant sholl comprse of hwo poarls;

Part A: Test based on proclical knowledge of the cancidate/Subject tour [Total weightoge: 10
FHares)

Part B: Test basad on Thaorefical knowledge of the condidate (Tolal weighioge: 10 maorks)
Scheme for External Examination{Major) (B0 marks; internal evaluation)

Setting of Guestion Paper by the concemead Subject Head of the College

The Exteral Exarminalion in Theory shofl conse! of the following:

I, Five short answer queshion: reprasanting all unils/syllab (without detail explanation, 70 to 80
words, 3 marks for each gquestion) [All compulsory)

2. Five medium answer questions representing all units/syliabl (with explanation having 200-250
words: ¥ ks for each guestion) [All compulsary |

3. Four/Five long answer guestions representing whole  syllabi  (with  detailed
gnatysis/explonation/cnfical evaluation) selution 1o problens within 400-500 words, 15 marks
lor each gquestian] (The condidaote haova (o aitempt any two guestions)

@”—L W2 v B la -



B.5¢. Semester V|
Discipline Specific Elective
. i
Syllabus for Examinations to be held in ﬁq:ﬁ' 2019, 2020, 2021

Subject: Physics Course Code/No: LIPFTE-&EII
No of credits: 04 Duration :2.5 hours
Title of the course: Solld State Physics, Quantum Optics and Electronics

Total Marks: 100 (End Semester Examinalion: 80 .Internal Assessment Test :20)

Unit-I: Crystallography

Crystal Lattices and Transiation Vectors, basis. Unit el and Wigner -Seitz call,
Symmetry operations, Bravais lattices In two and three dimensions, Miller Indices,
some examples of identification of crystal planes, Interplanar spocing between
lattices, Reciprocal laltice and its opplication to simple cubic, bee and fec.
Laue’s theory of X-ray diffraction. Bragg’s law, Experimental methods in X-ray
diffractions {laue, Rotating crystal and powder method)

Unit-1l: Lattlce vibralions | Superconductivity and Crystal Defects

Lattice vibrations: Narmal mades of laltice, vibration ol one-dimensional
monoatomic latlice.Phanans, density of modes, specific heot of solids, Einstein's
Theory and Debye's modeal of spacific haat af sohicls

Superconductivity: Experimental Observation | Meissner effect, Type | & ||
superconductors, BCS theory [Qualitative idea)

Crystal defects: Types of defects, 5o holtky and Frankel defects, Equilibrium
number of Frankel and Scho!lky defects

Unit-lll: Magnetic Properties of Materials

Intfroduction, Response of substance to Magneic Field, Dia-, Para-, Feri- and
Ferromagnetic Materials. Clossical Langevin Theory of dia—and Paramagnetic
Lomains, Quantum Mechanical Traatment of Paramagnetism, Curie's law,
Weiss's Theory of Ferromagnetism and Ferromagnelic Domains, Discussion of B-H
Curve. Hysteresls and Energy Loss

Unit-1V: Quantum Optics

Fibre Optics:Optical libre and its types, Crilical angle of propagation, modes of
propagation, Acceplance

angles, Numetical aperture, Pulse dispersion, Attenuation ond its various
mechanism, 1‘?‘
Advantoges and applications of opfical fibres,

prediction. stimuloled emission), Einstein's relations, Light amplification.
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Fopulafion inversion, Pumping, Principal pumping schemes (three and four
levels), Optical resonant covity, condiflons for laser action.
Types of iosers (Ruby& He- Ne |, Characieristics and applications of laser

Unit-V: Electronics

Classification of amplifiers, General principles of operation of small sighal
amplifiers, Distorfion in amplifiers, Review of BJT'S, Equivalent Circull and Hybrid
parameters . Gain and frequency response[low, mid, high| of R-C couple and
transtormer coupled amplifiers, feedback in ampilifiers and its types, voltage
gain of feedback amplifiers.

Classification of transistor oscillotors, Barkhausen criteria, Harlley, Colpitt and
Phasa shift oscillobors.

Scheme for Internal Assessment Test: The intemal assessment shall comprise of
fwo parts ;

Part A: Total weightage to this part shall be 50% of internal assessment morks Le.
30 % of the total marks or 10 marks out of 20 marks reserved for Intemal
assessment, It will have eight short questions selecling af least three from each
of the two/lhree units [50% of syllabus) coverad. A candidate has to attempt
any five questions and eoch question carries 2 marks,

Part B: Total weighfoge to this part sholl be 50% of the internal assessment marks
Le. 50 % of the fotal marks or 10 marks out of 20 morks reserved for intemal
assessment. |1 will have 2 Long guestions, selecling one each from first twa units/
50% of the syllabus: A Candidate hos 1o altempt any one question and the
question shall comy 10 marks

Time duration : One hour
Note for examiners/paper setters
The External examinafion in theory shall consist of the following:

1. Five (5] short answers fo the questions representing all units/syllabi Le. at least
one from each unit {without defail explanation having 70 to BO wards in
approximately 4 minutes and having 3 maorks for each answer to the question
{All Compulsory).

4, Five [5) medium answers o the questions represeniing all units/ syllabi Le. at
teast one from eoch unit (with explanation having 250-300 words in
approximately 12 minutes and having 7 marks for each answer to the gueslien \";“
(Al Compulsory],

Qe (W FOW W # Reid
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3. Five (5] long answers to the questions [two to be altempled) reprasenting
whole of the sylabi with detailed enalysis/explanation/critical
evalualion/sclution to'the stated problems within 500 - 600 words in
approximately 30 minutes and having 15 marks ecch answer 1o the quesiion,

Books for Study and Reference:

1. A Text Book of Blechical Technology - B. L. Theraja. 5. Chand & Co.

2. Pnnciplas of Electionics - V. K. Mehtag, 5. Chond & Co.

3. Solid Stote Physics & Elecionics - Babbar & Puri, R, Chand

4. Introduction to Solid State Physics - C, Kittel, John wiley & San 7 th Editic.
2. aiohd State Physies - 5.0, Pillai, New Age Intermational

6. 5elid State Physics - A 1. Decher, Macmillan

/. Elementary Solid StatePhysics - R, Raramaswamy, Lakshmi Publicotions,
Madhuroi

8. Superconductivity - 1. V. Ramakrishnan and N, B. Rao, Wiley Eastern Lid.
¥, Solid State Physics - R. L. Singhal, Kedar Nath and Co.

10. Solid State Physics - G. |, Epifanay, Mir Publishers, Mowecow
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