
,@ uNft{Ensrry or JAIVrMU
€ff"$ NAAc accREDrrED.a.cRADE uNrvERsrry)

@ 
Babe sfib A,b€dtar Road,Jammrrl800o6 (J&K)

.flcata,tic S.ttiolt
Enait ocotatticsctioqPla@gnait con

(zs/tune/Adp./\\)

It is hereby notified for the information of all concerned that the Vice-Chancellor,
in anticipation ofthe approval of the Academic council, is pleased to authorize the adoption of
the Syllabi and Courses of Studies in the subject of Physics of Semester IIIrd and IVth for
Four Year Under Graduate Programme (FYUGP) under the Choice Based Credit System as

per NEP-2020 (as given in the annexure) for the examinations to be held in the years as per the
details given below:

Subject

Physics

Semester

Semester-III
Semester-fV

For the examinations to be
held in the year

December 2022, 2c24 and zoz5
May 2024, zozg and zoz6

The Syllabi ofthe courses is also available on the University wetrsiter wwrv jammuuniversitv.ac.in.

sd/-
DEAN ACADEMIC AFFAIRS

No' F Acd/IV23lq slg-qB'??
Dated:l)-_6 _>oyb.
Copy for information and necessary action to:

1. Dean Faculty of Science
2. HOD/Convener, Board of Studies Physics
3. All members of the Board of Studies
4. C.A. to the Controller of Examinations
5. Director, Computer Centre, University of Jammu
6. ,Deputy Registrar/Asst. Registrar (Conf. /Exams. UG )

u,Z lncho4e University Website lor necessary action please
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I'NTVERSITY OF JAMMU

SYLLABII OF PTIYSICS FOR FOT]R YEAR UNDERGRADUATE
PROGRAMME (FYUGP) UNDER CBCS AS PER NEP-2020

W.E.F.ACADEMIC SESSION 2023

List of Major, Minor, Multidisciplinary and Skill Enhancement Courses in Physics for 3rd semester and

Major, Minor Courses for 46 Semester of FYUGP (Four Year Undergnduate Program) as per MP-2020

SEMESTER-III

s.
Nc

Course Type Course No. Course Title Credits Marks
Total
Marks

Theory Practical /
Tutorial

Mid
Semester

End
Semester

Assessment Exam

l. Major I'}IJPYT3O I Electronics-I 3Th+1P l5 60 l0 15 100

2. Major TMJPYT302 Ileat and

Thermodynamics

3Th+11 15 60 10 l5 r00

3. \Iinor U}IIPYT3O3 Basic Electronics 3Th+lP l5 60 l0 l5 r00

4. Multi-
disciplinary

U}IDPYT304 Fundamentals of
Modern Physics

3Th l5 60 t5

skiu
Enhsncemenl

USEPYT305 Photography and

video -audiography

z ,( 25 50

SE}IESTER-IV

S.

No

CourseTlpe Course No. Course

Title
Credits llarks

Total
Marks

Theory Practical / Tutorial

Mid
Semester

End
Semester

Assessment Exam

l. Major UI!IJPYT4OI Electronics-II 3Th+lP 15 60 l0 l5 100

2. MaioJ U IJPYT4O2 Mathematical
Physics-I

3Th+lT l5 60 l0 15 100

3. Major U}IJPYT403 Atomic Physics 3Th+l'I l5 60 l0 l5 100

4. Major UIIIJPYT404 Waves and

Optics

3Th+1P 15 60 l0 15 100

5. NIinor UMIPYT4()5 Optics 3Th+lP l5 60 l0 l5 100
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SYLLABUS OF PIIYSICS FOR 3RI)

AS PER NEP-2020 FOR TI{F'-

DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Course

Name:

Electronicsl Course Code: UMJPYT3OI

Credits: 4 LTP: 3-0-r

Contact
Hours

45 (Theory) + 30

(Practicals)

Academic
Session

Duration of
Eram

3 Hours (Theory)

2 % Hours @racticals)

For Theory :

End Semester Exam : 60 Marks

Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks

Continuous Assessment: 10 Marks

Svllabus for Theorv (3 Credits)

Note: The Mid Semester Examination shall be conducted after conpleting 5094 of Syllabus'

Course learning outcomes:

After completing this course content, student will be able to understand:

. Basic components and Circuit analysis

. Basics of Semiconductors and semiconductor diode as device and its applications

Unit-I

Basic concepts and components:

Concepts of electrical signal: analog, digital and their graphical and mathematical rePresentation;

signal sowces: independent sources (voltage and current sources), dependent sources; discrete and

integated circuis, Circuit components: Resistors, Iaductors and Capacitors (purpose in the

electrical circui! materials, and equivalent circuit) potentiometers.

Utrit-U

Networks and theorems: DC and AC Circuit analysis of RC, RL circuits and RLC series and

resonant circuits. @C Transient analysis: RC Circuit- charging and discharging with initial

charge, RL circuit wi& initial charge, Time constant, DC response of series RLC circuits; AC

circuit analysis: LCR circuits- series and parallel resonance, condition of resonance, resonant

frequencn bandwidth and Q- factor.)

Circuit Analysis: Superpositioq Thevenin's, Norton's Maximum power hansfer and Reciprocity

theorems, Kirchho{f s Laws (KCL and KW). Node analysis, Mesh analysis.

SEMESTER OF F"TUGP TJI\IDER CBCS

EXAMINATION TO BE IIELD IN
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SYLLABUS OF PI{YSICS FOR 3RD SEMESTER OF F^TUGP UNDER CBCS

AS PER I\EP.2O2O FOR THE EXAMINATION TO BE HELD IN
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: m Type: Major

Course

Name:

Electronics-I Course Code: UMJPYT3OI

Credits: 4 LTP: 3-0-r

Contact
Hours

45 (Theory) + 30

(Practicals)

Academic

Session

Duration of
Exam

3 Hours (Theory)

2 % Hours @racticals)

For Theory :

End Semester Exam : 60 Marks

Mid Terrn Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks

Continuous Assessment 10 Marks

Unit-[I
Fundamentals of Semiconductors:

Energy levels of electons in isolated atom, concept of energy bands in insulators, metals and

semiconductors, electrical properties of semiconducton, infinsic and exfinsic semiconductoG,

direct and indirect band gap semiconductors, qualitative idea of Ferrni level, forbidden energy

gap, free electron and holes, Energy band diagram in case of extrinsic semiconductors, mass

Ltioo tu*, in6insic carrier densities, Transport phenomenon in semiconductors, mobility and

conductivity. Drift and difftsion currents

Unit-[V

Semiconductor Pn-junction:

Junction diode - PN Junction (unbiased and biased). Formation of depletion layer in forward and

reverse biased diode, Diode curr€nt equation, temperature effect on v-I characteristics of PN

Junction. Application of diode as a switch, Rectifier, Types of rectifier and its applications (HWR

and FWR): Ripple factor and efficiency ofRectifiers, avalanche and zener breakdown'

Specialdiodes:Zenerdiode,V.Icharacteristicsanditsapplicationasvoltageregulator,
coost octioo 

"nd 
,rorking of: LED, LASER diode, Photodiode' Solar cell'

b,,
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SYLLABUS OF PITYSICS FOR 3RI)

AS PER ITEP-2020 FOR THE
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: III Type: Major

Course

Namer

Electronics-I Course Code: IJMJPYT3Ol

Credits: 4 LTP: 3-0-l

Contact
I{ours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)

2 % Hours @racticals)
For Theory :

End Semester Exam : 60 Marks

Mid Terrn Exam: 15 Marla

For Practicals :

Final Exam : 15 Marks

Continuous Assessment: l0 Marks

Note for papet sstlers for End Semester Examination:

The question paper will be of60 marks. There shall be 2 sections in the question paper with
pattem as follows:

Section A shall comprise of4 short answer t)?e questions (of3 marks each) with one question

from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
questioo shall be of 12 mark. The students have to aftempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

Note for paper sefrers fot Mid Sentester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% ofthe syllabus.

The question paper will be of 15 marls. There shall be 2 sections in the question paper with
pattem as follows:

Section-A shall comprise of3 questions (of4 marla each) and the students are required to attempt
any two questions.

section-B shall comprise of2 questions (of 7 marks each) and the students are required to attempt
any one question.

SEMESTER OF F'YUGP INIDER CBCS

EXAMINATION TO BE IIE,LD IN
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SYLLABUS OF PITYSICS FOR 3RD

AS PER IYEP-2020 FOR THE
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: III T)?e3 Major

Course

Name:

Electronics-I Course Code: {,MJPYT3Ol

Credits: 4 LTP: 3-0-l

Contact
IIours

45 (Theory) + 30
(Practicals)

Academic

Session

Duration of
Exam

3 Hours (Theory)

2 7z Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks

Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks

Continuous Assessmeot: 10 Marks

Text and Reference Books
l. S.M Sze, Semiconductor devices: Physics and technology, 2'd edition , Wiley India edition

Q002)
2. Jasprit Singh, Semiconductor devices: Basic principles, John Wiley and Son (2001)

3. Basic Blectronics by Albert Malvino David Bates and A.B Patil

4. S.A Nasar, Eleckic Circuits , Schaum's outline series Tata MacGraw Hil(2004)
5. S.N Ali, Basic Electronics, 2nd edition

6. B,G. Streehan, S.K. Banerjee, "Solid state Electronic Devices", Pearson Education lndia,
2015,76 ed.

7. J.D. Ryder, "Electronic Fundamentals and Applications", Prentice-Hall 0f India Pvt. Ltd,
1975, 56 ed.

Svllabus for Practicals(C.No.UMJPYT30l)
Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:
l. Study ofV-I characteristics of pn junction diode.

2. Study ofVJ characteristics ofzener diode.

3. Study of Ripple factor of HWR and FWR with and without filters.

4. Study oftransistor characteristics in CB configuration.

5. Study of transistor characteristics in CE configuration.

6. Study ofzener diode as voltage regulator.

7. Verification of Thevenin's theorem and Maximum Power Transfer Theorem.

8. Verification of superposition theorem.

Pattern of Exam for Practicals: Continuous Assessment: l0marks

Final Examination (fo be conducted by the course Coordinator intemally) : l5marks

SEMESTER OF I"TUGP I]NDER CBCS

EXAMINATION TO BE HELD IN



SYLLABUS OF PHYSICS FOR 3RI)

AS PER NEP.2O2O FOR TIIE

DECEMBER 2 023, 2024, 2025

SEMESTER OF FYUGP UNDER CBCS

EXAMINATION TO BE IIELD IN

Fbus for Theorv (3 Credits)

Nole: The Mitl Semester Examination Shall be conducted after completing 5094 of Syllabus'

Course learning outcomes:

Aier completing this course content, student will be able to uoderstand:

. Basic concepts of Thermodynamics

' Basic concePts ofEnaoPy

. Basic concepts ofHeat Transfer Mechanisms

. Basic concepts ofTemperahrre Scales

Unit-I

Concepts of Thermodytramics :Thermodynamic state of a system and zeroth law of

thermodynamics, thermodynamic equilibrium' adiabatic and isotherrnal changes' work done

iJ, i**".IIl, changes, adiabatic relations for perfect gas, work done during adiabatic change,

irA[",". Art 
"", 

firstlaw ofthermodynamics' reversible and ineversible processes'

Unit-II

Secondlawofthermodynamics:Kelvin-PlanckandClausiusstatementsandtheirequivalence,
Camot,stheorem,thermodynamicscaleoftemperatureatrditsidentityv/ithgasscale.

Entropy:Additivenatureofentropy,Entropychangesinreversibleandirreversibleprocesses'
Heat death of the universg Imposslti['y of 

"*ioing 
absolute zero' Nemst heat theorem and Third

law of thermodynamics. Temperature-entropy diagram'

For Tutorials :

Final Exam : 15 Marks

Continuous Assessment: 10 Marks

For TheorY :

End Semester Exam : 60 Marks

Mid Term Exam: 15 Marks

b*
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SYLLABUS OF PHYSICS FOR 3RD SEMESTER OF
AS PER NEP-2O2OFOR TIIE EXAMINATION
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics
Semester: III Type: Major
Course

Name:

Heat and

Thermodynamics
Course Code: UMJPYT302

Credits: 4 LTP: 3-1-0

Contact
IIours

45 (Theory) + 15

(Tutorial)
Academic
Session

Duration of
Exam

3 Hours (Theory)

1 Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks

Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks

Continuous Assessment: 10 Marks

Unit-fll

Heat Transfer Mechanisms: Heat Engines (Carnot's cycle and Camot's heat engine and its
efficiencn Ouo cycle and its efficiency, Diesel cycle and its efiiciency), Refrigerators (General

principle and coefficient of performance of refrigerator, The Camot refrigerator, Simple structue
ofvapour compression refrigerator), Air conditioning: principle and its applications.

Unit-Iv
Maxwell's thermodynamic relations:Intensive and extensive parameterc, Thermodynamic
potentials- Internal energy, Enthalpn Helmholtz free energy and Gibb's free energy. Maxwell's
therrnodynamic relations. T-dS equations,Cooling due to Adiabatic Expansion of gas. Clausius-

Clapeyron latent heat equations. Joule-Thomson effect and its mathematical keatrnent. Cooling

due to adiabatic demagnetization and production ofvery low temperahrc by it.

Note fot paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in ttre question paper with
pattem as follows:

Section A shall comprise of4 short answer type questions (of3 marks each) with one question

from each unit. The students have to attempt all the questions from Section A.

Section B shall comprise ofa total of8 questions with two questions selected from each unit. Each

question shall be of 12 marks. The studeots have to attempt 4 questions by selecting only one

question from each t'nit.

The numerical problems should not exceed more than 20% of the maximum marks.

FYUGP I]NDER CBCS
TO BE EELD IN
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SYLLABUS OF PHYSICS FOR 3RD SEMESTER OF T'TUGP UNDER CBCS
AS PER NEP-2O2OFOR TIIE EXA1VTINATION TO BE HELD TN

DECEMBER 2023, 2024, 2025
B.Sc,- Physics

Semester: III Type: Major
Course

Name:

Heat and

Thermodynamics
Course Code: TA{JPYT302

Credits: 4 LTP: 3-r-0
Contact

Hours

45 (Theory) + 15

(Tutorial)
Academic

Session

Duration of
Exam

3 Hours (Theory)

I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: l5 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Note for paper setlerc for Mid SemesUr Examination:

The Mid Semester Examin6fisa sh4ll be conducted by.the course coordinator after completion of
50% ofthe syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattem as follows:

section-A shall comprise of3 questions (of4 mark each) aud the students are required to attempt
any two questions.

Section-B shall comprise of2 questions (of7 marks each) and the students are required to attempt
any one question.

Text and Reference Books
1. A Treatise on Hea! M.N. Saha, and B.N. Srivastava, 1973, Indian press.

2. Thermodynamics, Enrico Fermi, 1956, Courier Dover publications.

3. Heat and Thermodynamig5, Iv[.W.Zemasky and R. Dittrnan, 1981, McGraw Hill
4. Theory and experiment on Thermal Physics, p.K.chakrabarti, New central Book Agency.
5. Thermal Physics, A. Kumar and S.P. Taneja, 20ld R. Chand and Co, New Delhi.
6. Thermal Physics, S. Garg R Bansal and C. Ghosh, 1993, Tata McGraw_Hill.

W-
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SYLLABUS OF PITYSICS FOR 3RD SEMESTER OF
AS PER NEP-2O2OFOR TIIE EXAMINATION
DECEMBER 2023, 2024, 2025

B.Sc.- Physics

Semester: ItI T;pe: Major
Course

Name:

Heat and

Thermodynamics
Course Code: I]MJPYT302

Credits: 4 LTP: 3-1-0

Contact
Hours

45 (Theory) + 15

(Tutorial)
Academic

Session

Iluration of
Exam

3 Hours (Theory)

I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Tutorials (C.No.[MJPYT302)

Equation of state: Equations of state, Andrew's experiment, Amagat's experiment, Vander
Waal's equation of state, critical constants, reduced equation ofstate, Joule-Thomson porous plug
experiment. Temperature of Inversion, Critical Temperature and Boyle's Temperature

Thermometry: Temperahre scales (Centigrade, Fahrenheit and Kelvin scale), principle,
construction and working of following thermometers:

Liquid and gas thermometers, Resistive gpe thermometers, Thermocouple as thermometer,
Pyrometers.

Pattern of Exam for Tutorials: ContinuousAssessment: l0marks

Final Examination (To be conducted by tle course coordinator
intemally) : l5ma*s

IYUGP UNDER CBCS
TO BE HELD IN
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SYLLABUS OF PITYSICS FOR 3RD SEMESTER OF FYUGP I]NDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE IIELD IN
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: u Type: Minor
Course

Name:

Basic Electronics Course Code: UMIPYT303

Credits: 4 LTP: 3-0-1

Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)

2 % Houn (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Theorv (3 Credits)

Note: The Mid Semester Examination shall be conducted afier completing 50o% of Syllabus.

Course leaming outcomes:
After completing this course content, student will be able to understand:

. Introduction to basic electronic components and circilits.
o Semiconductors and its application

Unit-I
Basic concepts and components: concepts of electrical sipal: analog, digital and their graphical
and mathematical representation; signal sources: independent sources (voltage and current
sources), dependent sources; discrete and integrated circuits active and passive devices.
circuit components: Resistors, Inductors and capacitors (purpose in the electrical circuit,
materials, equivalent circuit), potentiometers.

Unit-II
Networks and theorems: DC and AC circuit analysis of RC, RL circuits and RLC series and
rcsonant circuits.(DC Transient analysis: RC circuit charging and discharging with initial charge,
RL circuit with initial charge, Time constant, DC response of series RLC circuits; AC circuit
analysis: LCR circuits- series and parallel resonancg coadition of resonance, resonant frequency,
bandwidth and Q- factor.)

10
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SYLLABUS OF PHYSICS FOR 3RD SEMESTER OF F'TUGP I]}[DER CBCS

AS PER NEP-2020 FOR TTIE EXAMINATION TO BE IIELD IN
DECEMBER 2023, 2024, 2025

B.Sc.- Physics

Semester: trI Type: Minor

Course

Name:

Basic Electronics Course Code: I'MIPYT303

Credits: 4 LTP: 3-0-l

Contact

Hours

45 (Theory) + 30

@racticals)

Academic

Session

Duration of
Exam

3 Hours (Theory)

2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks

Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks

Continuous Assessment: 10 Ma*s

Unit-trI
Semiconductor Physics: Fundamentals

Energy levels of electsons in isolated atom, concept of: energy bands in insulators, metals and

serniconductors, electrical properties of semiconductors, intrinsic and extrinsic semiconductors,

direct and indirect band gap semiconductors, Fermi level, forbidden energy gap, free electron and

holes, Eaergy band diagram in case of extrinsic semiconductors, mass action law, Junction diode

- PN Junction (unbiased and biased). Diode crrrent equatio& pn junction diode as half wave and

fi:Il wave rectifier.

Untt-Iv

Semiconductor devices

Junction diode - avalanche and, Zener breakdown, Zener diode, V-I characteristics and its

as voltage regulator, Special diodes: construction and working of: LED, LASER

diode, Photodiode, Solar cell.

Bipolar junctioo diode: pnp and npn transistor, basic transistor action, transistor amplifier

confgurations (CB, CE, CC) output characteristics and their comparison, DC load line and Q-

poinl

11
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SYLLABUS OF PHYSICS FOR 3RI)

AS PER NEP.2O2O FOR TTM
DECEMBER 2023, 2024, 2025

SEMESTER OF ETUGP T]NDER CBCS
EXAMINATION TO BE TIELD IN

B.Sc.- Physics
Semester: III Tlpe: Minor
Course

Name:

Basic Electronics Course Code: UMIPYT3O3

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30

(Practicals)
Academic

Session
Duration of
Exam

3 Hours (Theory)

2 % Hotxs @racticals)
For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Note for paper setten for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattern as follows:

section A shall comprise of4 short answer tSrpe questions (of3 marks each) with one question
Lem eash rrnit. The students have to attempt all the questions fiom Section A.

Section B shall comprise ofa total of 8 questions with two questions selected from each unit. Each
question shall be of l2 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems shourd not exceed more than 20% of the maximum marks.

Note for paper setterc for Mid Semester Examination:

The Mid semester Examination shall be conducted by the course coordinator after completion of
50% ofthe syllabus.

The question paper wilr be of r 5 marks. There shal be 2 sections in the question paper with
pattem as follows:

section-A shall comprise of3 questions (of4 marks each) and the students are required to attempt
any two questions

section-B shall comprise of2 questions (of7 marks each) and the students are requircd to attempt
anyone question. ,)

12



SYLLABUS OF PHYSICS FOR 3RD

AS PER NEP-2020 FOR THE
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: III Type: Minor
Course

Name:

Basic Electronics Course Code: T'MIPYT3O3

Credits: 4 LTP: 3-0-l
Contact
Hours

45 (Theory) + 30

(Practicals)
Academic

Session

Duration of
Exam

3 Hours (Theory)

2 % Hous (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Text and Reference Books
1. S.M Sze, Semiconductor devices: Physics and technology, 2nd edition, Wiley India edition

(2002).

2. Jasprit Singh, Semiconductor devices: Basic principles, Jobn Wiley and Son (2001).

3. Basic Electronics by Albert Malvino David Bates and A.B Patil.
4. S.A. Nasar, Electric Circuits, Schaum's outline series Tata MacGraw Hill(2004).
5. S.N Ali, Basic Electronics, 2od edition.

6. B.G. Streetman, S.K. Banerjee, "Solid state Electronic Devices", Pearson Education India,
2015,7s ed.

7. J.D. Ryder, "Electonic Fundamentals and Applications", Prentice-Hall 0f India Pvt. Lt4
1975, 56 ed.

Svllabus for Practicals (CJ[oJJMfPYT30I)

Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:

I . Study of V-l cbaracteristics of pn junction diode.

2. Study ofV-I characteristics ofzener diode.

3. Study of Ripple factor of HWR and FWR with and without filters.
4. Study oftansistor characteristics in CB configuration.
5. Study oftransistor characteristics in CE configuration.
6. Study ofZener diode as voltage regulator.

7. Verification ofThevenin's theorem and Maximum Power Transfer Theorem.
8. Verifi cation of superposition theorem

SEMESTER OF F"TUGP T]NDER CBCS
EXAMINATION TO BE IIELD IN
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T]NIVERSITY OF JAMMU

SYLLABUS OF PTTYSICS FOR 3RD SEMESTER OF ETUGP T]NDER CBCS
AS PER IIEP-2020 FOR THE EXAMINATION TO BE IIELD IN
DECEMBER 2 023, 2024, 2025

B,Sc,- Physics

Semester: III Type: Minor
Course

Name:
Basic Electonics Course Code: UMIPYT303

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30

@racticals)

Academic

Session

Duration of
Eram

3 Hours (Theory)

2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Mark
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Pattern of Exam for Practicals: Continuous Assessment: l0marks

Final Examination (To be conducted by the course coordinator
intemally) : l5marks

Suggested Books

l. B.Sc. Practical Physics by C.L Arora
2. Practical Physics by R.K Shukla
3. B.Sc. Practical Physics by Harnam Singh

$^'+
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SYLLABUS OF PITYSICS FOR 3RI)

AS PER NEP-2020 FOR THE
DECEMBER 2 023, 2024, 2025

B.Sc.- Physics

Semester: III Type: Multi-disciplinary
Course Name: Fundamentals of

Modem Physics
Course Code: UMDPYT304

Credits: 3 LTP: 3-0-0
Contact Hours 45 (Theory) Academic Session

Duration of Exam 3 Hours

For Theory : End Semester Exam : 60 Marks; Mid Term Exam: 15 Marks

Svllabus for lheorv (3 Credits)

Note: The Mid Semester Examination shall be conducted afier completing 50% of Syllabus.

Course learning outcomes:

After completing this course content, student will be able to understand:

o outline the de-Broglie's theory ofmatter waves

. distingBish hween phase velocity and group velocity in wave motion
o know about the electromagnetic spectrum, its properties and various regions
r wave properties like &equency, energy wavelength and their relationship,
o basic concepts ofrelativity
. how x-rays are produced and their pmduction
o Cosmic rays and their properties like energy, composition, latitude and altitude effect
o Fundamentalconceptsofrelativity
r Nuclear radiations, their characteristics, fission, filsion and radioactivity

Unit-I
Wave properties and electromagnetic spectrum
Inadequacy ofclassical Mechanics, Black Body radiations, concept of Planck's hypothesis, Matter
waves, the de Broglie wavelenglh, phase velociry ofde Broglie waves, group velocity, Heisenberg

uncertainty principle

The electromagnetic spectrum and its classification, characteristics of em radiations,

characteristics and applications ofvarious regions ofem specfum
Unit-II

X-rays and Cosmic-rays
Discovery of X-rap, Production and characteristics ofX-rays, Bragg's law, X-ray spectra,

characteristics of x-ray spectrlrm, Moseley's law
Origin of cosmic rays, lntroduction to primary and secondaqz cosmic rays, Iititude effec! altitude
effect, cosmic ray showers, discovery ofpositron

SEMESTER OF FYUGP T]NDER CBCS
EXAMINATION TO BE IIELD IN
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.SYLLABUS OF PIIYSICS FOR 3RI)

AS PER NEP-2020 FOR THE
DECEMBER 2 023, 2024, 2025

SE1VIESTER OF F"TUGP TINDER CBCS

EXAMINATION TO BE IMLD IN

B,Sc.- Physics

Semester: Itr Type: Multi-disciplinary

Course Name: Fundamentals of
Modem Physics

Course Code: UMDPYT304

Credits: J LTP: 3-0-0

Contact Hours 45 (Theory) Academic Session

Duration of Exam 3 Hours

For Theory : End Semester Exam : 60 Marks; Mid Term Exam: 15 Marks

Unit-[I
Relativity
Introduction to frame of reference, postulates of special theory of relativity, the Lorentz
transformation equations (qualitative idea only), Length contraction, time dilation, relativistic
mass, Mass energy equivalence (qualitative idea only) and is applications.

Unit-tV
Nuclei and Radioactivity
Rutherford model of atom, general properties ofnuclei, Binding energy and nuclear stability,
auclear forces and properties, Radioactivity, Different types ofnuclear radiations and their
properties, half-life rule, carbon dating, nuclear fission and frsion, nuclear reactors.

Note for paper setters for End Semester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattem as follows:

Section A shall comprise of 4 short answer type questions (of 3 marks each) with one question
from each unit. The students have to aftempt all the questions from Section A.

Section B shall comprise of a total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each Init.

The numerical problems should not exceed more than 20% of the maximum marks.

16
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. Nole for paper setterc for Mid Semester Examino:tion:

The Mid Semester Examination shall be conducted by the course coordinator after completion of
50% ofthe syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper with
pattem as follows:

Section-A shall comprise of3 questions (of4 marks each) and the students are required to attempt

any two questions.

Section-B shall comprise of2 questioas (of7 marks each) and the students are required to attempt

any one question,

Text and Reference Books:
l. Concepts of Modem Physics, Arthur Beiser, Shobhit Mahajan, S Rai Choudhary, 76 ed.

2. Modem Physics, R. Murugeshan and Kiruthiga Sivaprasth

3. Modem Physics by Serway, Cenage lraming, 3d ed.

b"t
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SYLLABUS OF PHYSICS FOR 3RD SEMESTER OF F"TUGP T'NDER CBCS
AS PER NEP-2020 FOR THE EXAMINATION TO BE HELD trY
DECEMBER 2 023, 2024, 2025
Semester: III Type: Skill Enhancement

Coune
Course Name: Photography and video -

audiography
Course Code: USEPYT305

Credits: 2 LTP: l-0-1
Contact Hrs. 30

Duration of
Exam

2Y2 Honrs End Semester Exam 25 ilIarks

Mid Semester Exam 25 Marks

Note: Mid Semester Exam shall be conducted after completing 50% ofsyllabus.
Course learning outcomes:

o After completing this course conteot, student will be able to underctand:
o basics ofstill photography

' basics ofcamera handling, technicalities of cameras, lenses
. firndamentals ofAudio video recording
r How to do recoding of audio and video on Compact Discs etc.

Unit-I

Photography - Camera

camera - an introduction, part of a camera, camera eye (lens), shutters, special lens. Types of
camera - their basic principle, constructions and working. principle ofvideo camera, choosing a
camera, picture size. choice of lens - angle ofview and resolving power, aperture and focusing.
Films, types of films, Fikn exposure, aperture and speed relationship, use of exposure meter,
developing the exposed film.

Unit-tr
Audio - Video Recording

Basic principle of recording (Inter+onversion), Methods of convecion of video signal into
electrical signals, Methods of conversion ofaudio signal into electrical sipals, storage ofaudio -
video signals on tapes, Quality of recording, sound recording on cine films, Tape characteristics,
structure and composition, tape format, tape speeds, impo(ant tape parameters, preservation of
tapes, storage techniques, precaution, over recording, need for over recording various methods of
over - recording, protection of over-recording.
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SYLLABUS OF PEYSICS FOR 3RD SEMESTER OF FYUGP T]NDER CBCS
AS PER I{EP-2020 FOR THT' EXAMINATION TO BE HELD IN
DECEMBER 2 023, 2024, 2025
Semester: m Type: Skill Enhancement

Course

Course Name: Photography and video -
audiography

Course Code: USEPYT3O5

Credits; 2 LTP: 1-0-1

Contact Hrs. 30

Duration of
Exam

2lzHours End Semester Exam 25 tlarks

Mid Semester Exam 25 Nlarks

Unit-m
Compact Disc for Audio - Video Recording

Compact disc - limitation of traditional audio recording system, lamination video recording

system, Need for compact disc, advantages of compact disc, CD for audio recording, Basic

principle of audio recording, Construction of CD for audio, Methods of CD - audio --recording,

Care and cautions, CD for video --recording construction of CD for video, Basic principle for
video recording, Methods of CD - video recording, General operating and installation
precautions, CD - players, operating principle.

Note for pap* setters for End Semesler Examination:

The question paper will be of25 marks. There shall be 2 sections in the question paper with
pattem as follows:

Section A shall comprise of4 short aoswer type questions (of 2/, marks each) with at least one

question from each unit. The students have to attempt all questions from Section A.

Section B shall comprise ofa total of6 questions with two questions selected from each unit, Each
question shall be of5 marks. The students have to attempt 3 questions by selecting only one

question from each unit.

Text and Reference Books:
l. Photography: Physics and Art in Focus by Jobn Beaver.
2. The Science and Practice ofPhotography by lobn R. Roebuck
3. Physics of Sound by Richard E. Berg Pearson India.
4. The Physics of Optical Recording by Kut Schwartz

19

UNIYERSITY OFJAMMU

Sl-



SYLLABUS OF PI{YSICS FOR 4TH SEMESTER OF ETUGP I]NDER CBCS

AS PER NEP-2020 FOR TIM EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Phvsics

Semester: IV Tvpe: Major
Course
Name:

Electronics-II Course Code: UMJPYT4Ol

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Houn (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Theorv (3 Credits)

Note: The Mid Semester Examination Shall be conducted afier completing 50% of Syllabus.

Course learning outcomes:
After completing this course content, student will be able to understand:

o Basic components and Circuit analysis

o Basics of Semiconductors and semiconductor diode as device and its applications

Unit-I

Transistors :

Bipolar Junction Transistor (BJT), PNP and NPN transistor, Basic Transistor action, study of
CB, CE and CC configurations of transistor to study characteristics, active, cutoff and saturation

regions, current gain and relation between them, DC load line analysis and Q-point stabilization

Transistor biasing: faithfirl amplification and need for biasing, stability factors and its
calculation for transistor biasing circuits for CE configuration: fixed bias (base resistor method),

emitter bias (fixed bias with emitter resistor), Collector to base bias (base bias with collector
feedback) and voltage divider bias, discussion of emitter follower bias.

Unit-U

Amplifiers: Classification of amplifiers based on mode of operation (Class A, B, AB, C & D),
stages (single & multi stage, cascade & cascade connections) Coupling methods (RC, transformer,
direct and LC coupling). Nature of amplifrcation (voltage and Power amplification)

20
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SYLLABUS OF PITYSICS FOR 4TII SEMESTER OF FYUGP

AS PER NEP.2O2O FOR THE EXAMINATION TO BE HELD
2025,2026

B.Sc.- Physics

Semester: IV Tvpe: Major
Course
Name:

Electronics-II Course Code: I]MJPYT4Ol

Credits: 4 LTP: 3-0-1

Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

BIT as an amplifier in CE configuration, various amplification parameters, and qualitative

discussion of RC coupled voltage amplifier, general principle of operation of small signal

amplifiers, distortion in amplifiers, review of BJT equivalent circuit and hybrid parameters, gain

and frequency response ofR-C coupled amplifier

Unit-UI
Feedback anrl Oscillator Circuits:

Feedback Circuit: types of feedback, effects of positive and negative feedback, Voltage series,

voltage shunt, current series and current shunt feedback connection tlpes aod their use for specific

arnplifien, estimation of input impedance, output impedance, gain and bandwidth for voltage

series negative feedback

Oscillator Circuits: use ofpositive feedback for oscillator operation, Barkhausen criterion for self-

sustained oscillations, Feedback factor and frequency of oscillation for RC phase shift oscillator

and Wein Bridge oscillator, Qualitative discussion of relative network feedback oscillators (Tuned

oscillator circuits): Hartley and Colpitt's oscillators.

Unit-IV
Fundamentals of Digital Electronics:

Number system- decimal, binary, octal and hexadecimal number system and their inter

conversion

Binary codes: BCD, Gray, ASCII & EBCDIC codes and their advantages and disadvantages.

Binary arithmetic: binary addition, binary subtraction using I's and 2's compliment

T]NDER CBCS

IN MAY 2024,
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SYLLABUS OF PHYSICS FOR 4Tg SEMESTER OF F"TUGP UNDER CBCS

AS PER NEP-2020 FOR THE EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: ry Tvpe: Major
Course
Name:

Electronics-II Course Code: UMJPYT4Ol

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Hours @racticals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Logic Gates- Digital sigml, clock pulse, OR, AND, NOT, NAND, NO& X-O& X-NO&
construdion of OR, AND and NOT Gate from NAND and NOR gate. Boolean algebr4 De-
Morgan Laws of Boolean algebra.

Note lor paper setlers for End Semester Examination:

The question paper will be of60 mark, There shall be 2 sections in the questiotr paper with pattsrn as

follows:

Section A shall comprise of4 short answer type questions (of3 marks each) with one question from each

unit. The students have to atlempl all the questions from Section A.

Section B shall comprise ofa total of 8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question

from each rmit.

The numerical problems should not exceed more than 20olo ofthe maximum marks.

Note for paper setters for Mid Semester Examination:

The Mid Semester Examination shall be conducted by the course coordinator after completion of 50% of
the syllabus.

The question paper will be of 1 5 marks. There shall be 2 sections in the question paper with pattem as
follows:

Seotion-A shall comprise of3 questions (of4 marks each) and the students are required to attempt any two
questions.

Section-B shall comprise of2 questions (of7 marks each) and the students are required to attempt any one
question.
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SYLLABUS OF PEYSICS FOR 4TH SEMESTER OF F"TUGP

AS PER NEP.2O2O FOR TIIE EXAMINATION TO BE ITf,'.LD

2025,2026
B.Sc.- Physics

Semester: rV Type: Maior
Course
Name:

Electronics-lI Course Code: UMJPYT4Ol

Credits: 4 LTP: 3-0-t
Contact
IIours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Horus (Theory)
2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Text and Reference Books

l. Electonics, Circuits and Analysis by Dinesh C. Dube, narosa Pubtcations
2. Analog Electronics by L.K. Maheshwari and M.M.S. Anand , PHI kaming Pvt Ltd
3. Digital Electronics by G.K. Kharate , Oxford University Press

4. ltandbook of electronics, S.L. Gupta and V. Kumar, iragatiPrakashan, Meeru! 2016,3"r
ed

5. Integrated Electronics, J. Milknan and C.C. Halkias (tata McGraw Hill)
6. Digital Principles and Applications, A.P. Malvino, D.P. Leach &Saha (Tata McGraw Hill)
7. Semiconductor devices: Physics and technology, S.M Sze, Wiley lndia edition (2002)

8. Semiconductor devices: Basic principles, Jaspritsingh,, John Wiley and Son (2001)

9. Basic Electronics by Albert Malvino David Bates and A.B Patil
10. Electric Circuits, S.A Nasar,Schaum's outline series Tata MacGraw Hill(2004)

SvIIabus for Practicals (C.No.UMJPYT301)

Note : Perform any 05 of the following experiments as per availability of the apparatus

List of experiments :

I . Study of half wave and firll wave rectifier
2. Study ofzerer diode as voltage regulator

3. Study ofsingle stage CE amplifier (determination ofh -parameters)

4. Studyofseries-parallel resonancecircuits

5. Verification of Truth tablesof OR, AND, NOT, NAND, NOR, XOR and XNOR gates

6. Universal properties of NAND and NOR gates

7. Design of and study of Wieo Bridge and RC phase shift Oscillator
8. Study ofColpitt's and cystal Oscillator using transistor

Pattern of Eram for Practicals: Coirtinuous Assessment l0 rnarls

Final Examination (Io be conducled by the course coordinator internaly) : 15 marks

T]NDER CBCS
IN MAY 2024,
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t,}tDER CBCS
IN MAY 2024,

SYLLABUS OF PHYSICS FOR 4III SEMESTER OF F"TUGP
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE HRLD
2025,2026

B.Sc.- Physics
Semester: TV Type: Major
Course
Name;

Mathematical
Physics-I

Course Code: UMJPYT402

Credits: 4 LTP: 3-1-0
Contact
IIours

45 (Theory) + 15
(Tutorial)

Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Mark

For Tutorials :
Final Exam : 15 Marks
Continuous AssessmeDt: l0 Marl$

Svllabus for Theorv (3 Credits)

Note: rhe Mid semester Emmination shall be conducted aft* compleing 50% of syllabus.

Course learning outcomes:
After completing this course content, student will be able to undeEtand:
Applications of Complex Numbers, Vectors and Marices for application in physics.

Unit-I
complex Numbers : Introduction, Argebra of complex Numbers, Argand diagram, A.lgebra of comprex
Numbers using Argand diagram, rectangular, polar and exponential forms of complex Numbers, De-
Moivre's tlreorenr, trigonometric, hyperbolic and exponential functions, poyr'ers, roots and log of comprex
nurnbers, Application ofcomplex numbers to determine velocity and accelemtion in clrved motion.

Unit-II
Vectors: Recapitr.rlation of Vector Algebr4 properties of vectors under rotations. Scalar product
and its invariance under coordinate rotations. Linear Vector space: Linear lndependJnce of
vectors and dimensions, Basis and expansion theorem. Representation ofvectors.
vector Integration: ordinary Integrals of vectors. l,tuttiple integrals, Jacobian. Notion of
inlinitesimal line, Green's Theorer[ Green's Theorem in a plane, HetnholE theorem.

Unit-[I
Matrices : Review of Algebraic operations of Matrices, Tlpes of Mabices - square matrix,
diagonal matrix, scalar matrix, unit matrix, row matrix and column matrix, nult matrii, ffirtriangular matix, lower triangular.marix, ranspose ofa matrix , properti", ort 

"orpos" 
oiu

matrix, conjugate of a mafix, conjugate transpose of a matix, sym.mitric and antisfomedc
matrices, Hermitian and Skew-Hermitian matrices
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SYLLABUS OF PHYSTCS FOR 4TE SEMESTER OF FYT]GP
AS PER NEP.2O2O FOR THE EXAMINATION TO BE HELD
2025,2026

B.Sc,- Physics
Semester: TV Tvpe: Major
Course
Name:

Mathematical
Physics-I

Course Code: UMJPYT402

Credits: 4 LTP: 3-l-0
Contact
Hours

45 (Theory) + 15
(Tutorial)

Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: 15 Mark

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Unit-IV
Matrices : Deteroinant of a matrix, co-factors of a determinant, mins6 of a matrix, Singular and
non-singular matrices, adjoht of a matrix, invertible matrices, orthogonal matrices, unitary
matrices, traco of a matrix, elementary operations and elementary matrices, equivalent mahices,
rank of a mahix, vectors as matices and vector space, solution of Linear equations
(Homogeneous and Non-homogeneous).

Note for paper seuers for End Semesler Examination: .

The question paper will be of 60 marks. There shall be 2 sections in the question paper with pattern as

follows:

section A shall comprise of4 short answer type questions (of3 marks each) with one question from each
unit. The students have to attempt all the questions from Section A

Section B shall comprise ofa total of8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The studenb have to attempt 4 questions by selecting only one question
from each unit.

The numerical problems should not exceed more than 20% ofthe rnaximum marks.

Nole for paper setlerc for Mid Semesfer Examirralion:

The Mid Semester Examinetisa shall be conducted by the course coordinator after completion of 50rolo of
the syllabus.

The question paper will be of 15 marks. There shall be 2 sections in the question paper veith patterD as

follows:

Section-A shall comprise of3 questions (of4 marh each) and the students are required to attempt any two
questions.

Section-B shall comprise of2 questions (of7 marks each) and the students are required to att€mpt any one
question.

UNDER CBCS
IN MAY 2024,
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SYLLABUS OF PI{YSICS FOR 4TH SEMESTER OF F"TUGP T]NDER CBCS

AS PER NEP-2020 FOR TITE EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: TV Tvpe: Major
Course
Name:

Mathematical
Physics-I

Course Code: UMJPYT4O2

Credits: 4 LTP: 3-l-0
Contact
Hours

45 (Theory) + 15

(Tutorial)
Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Tert and Reference Books
1. Mathematical methods in the Physical Sciences, M. L. Boas,2005, Wiley
2. Mathematical Physics by Satya Prakash (Sultan Chand & Sons)
3. Mathematical Methods for Physicists, G.B. Arften, H.J. Weber, F.E. Harris, 2013, 7th

edition., Elsevier
4. Essential Mathematical Methods, K.F. Riley and M.P. Hobson, 201 1, Cambridge Univ.

Press

5. Vector Anallsis and an introduction to TENSOR ANALYSS, S. Lip SchuE, D. Spellma4
M. R. Spiegel, Schaum's Outline Series, Tata McGraw llill Education Private Limited,
2009

6. Matrix Methods: An lntroductioo, R. Bronson, 1991, Academic Press
7. A Students Guide to Vectors and Tensors, D. Fleisch, 2012, Cambridge University Press

Svllabus for Tutorials (C.No. IIMJPYT402)

Plotting of Graphs :

l. Use the rectangular coordinate system to

(a) plot points in a rectangular coordinate system

(b) identiff points on a graph

2. Graphing linear equation

(a) Recogrri"e 16s relation between the solution ofan equation and its graph e.g.,

in equation y = - x + 4, fmd if (i) (0, 4) (ii) (-1, 3) (iii) (2, 2) (iv) (-2,6) is a solution
to the equation.

(b) detemrine if the points are on line ?

(c) Graph a linear equation by plotting points e.g., y = 4x-3, y: -3 , etc.

3. Graph of vertical and horizontal lines like y = -!, x = 3 s1r.

bg----



SYLLABUS OF PIIYSICS FOR 4TE SEMESTER OF T"TUGP T]NDER CBCS
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE HELD IN MAY 2024,
2025,2026

B,Sc.- Physics
Semester: IV Type: l\,Iajor
Course
Name:

Mathematical
Physics-I

Course Code: UMJPYT402

Credits: 4 LTP: 3-l-0
Contact
Hours

45 (Theory) + 15
(TutoriaI)

Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semesler Exam : 60 Marks
Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: 10 Marla

4. Graphing with intercepts

(a) Identiff the intercepts on a graph
(b) Find the intercepts from an equation of a line e.g x +y=S,y:3/4x-12,y=3*"n.
(c) Graph a line using intercepts e.g -x + 3y = 3, x + y = -2 etc.

5. Choose a most convenient method to graph a line
Examole exercise

In the followings, identift the most convenient method to graph each line

_!r) x: s (ii) y= -3 (iii) 2x + y= 5 (iv) x-y:2 (iv) y: !/2x+Z (v) y:3/4x _ 1

6. Understand slope of a lfue

) Use Geoboards to model space
D Find the slope ofa line from its graph
) Find slope ofhorizontal and vertical lines
! Use the slope formula to find the slope ofa line between two points) Graph a line at a given point and its slope

7. From a given set ofdata, crcate a pie graph.

8. From a given set ofdata, seate a bar graph and histograms.

9. Exercises on reading errors
Example: Choose your textbook or some other hardcover book and measure its thickness.

what is the reading error in this measurement? Repeat the measurement a few times at different
places on the book. what is the estimated standard deviation of your measurement?

10. Error in the mean

Exercises on rmdentanding the error on the mean

UNIVERSITY OFJAMMU



SYLLABUS OF PITYSICS FOR 41II SEMESTER OF F'YUGP I]NDER CBCS

AS PER NEP-2020 FOR TTIE EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: rV Tvpe: Major

Course
Name:

Mathematical
Physics-I

Course Code: UMJPYT4O2

Credits: 4 LTP: 3-l-0
Contact
Hours

45 (Theory) + 15
(Tutorial)

Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: l5 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Example: Determine the period of oscillation of a pendulum- Use the procedure to

(l) Measure the time for 20 oscillations, tzo, and repeat the measurement 5 times

(ii) Measure the time for 5 oscillations, t5 and repeat the measuement 20 times.

Assuming, reasonably that the error in the determination of the time for 20 oscillations is the same

as the error in the detennination ofthe time for 5 oscillations.

Calculate the error in the period for both procedures to determine, which will give the smallest

error in the value of the period?

1 1 . Use of error bars in the graphical data display.

Pattern of Exam For Tutorials: ContinuousAssessment: l0marlc

Final Examination (To be conducted by the course coordinator intemally) : 1 5marks

bD,
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SYLLABUS OF PITYSICS FOR 4TH SEMESTER OF F"TUGP T]}[DER CBCS

AS PER NEP-2020 FOR TIM EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: tV Trte: Major
Course
Name:

Atomic Physics Course Code: 1JMJPYT403

Credits: 4 LTP: 3-1-0

Contact
Hours

45 (Theory) + 15
(Tutorial)

Academic
Session

Duration of
Exam

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Exomination shall be conducted afier completing 50% of Syllabus.

Course learning outcomes:
After completing this cou$e conteo! student will be able to uuderstand:

theories explaining the stnrcture of atoms and the origin of the observed spectr4 fitre stucture of
hydrogen atom, different coupling schemes

Unit-I

Bohr's Thmry and spectrum of Hydrogen Atom : Production of spect4 q?es of spectra,

wave number, spectum of hydrogen atom and specbal series, observation of hydrogen spectum,

failure of electromapetic theory of radiation, Bohr's theory and spectrum of hydrogen atom,

characteristics of Bohr circular orbitals, explanation of spectral series in hydrogen spectrum,

experimental confirmation of Bohr's theory, Franck-hertz experiment.

Unit-II

Sommerfeld Theory of Eydrogen Atom : The quantum conditions, Applications of
quantization, quantization of elliptical orbis, Sommerfeld elliptical orbits, Relativistic correction

to Sommerfeld elliptical orbits, Fine stucture of Ho line, Fine structure of He* line, selection rule

for azimuthal quaotum number.

Unit-III

Vector Atom Model aud Stern-Gerlach Experiment : Space quantization, quantum numbers

and their physical interpretation, Magnetic moments of an atom and Lande's g factor, Iannor's
theoren! Stern-Gerlach Experiment, Fine sfruchre of hydrogen lines, spectral terms and their
notations,

&4-
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SYLLABUS OF PHYSICS FOR 4TH EMESTER OF FYUP I'NDER CBCS AS
PER NEP.2O2O FOR TIM EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: ru Tvpe: Major
Course Name: Atomic Physics Course Code: UMJPYT4O3
Credits: 4 LTP: 3-l-0
Contact Hours 45 (Iheory) + 15

(Tutorial)
Academic
Session

Duration of
Eram

3 Houn (Theory)
I Hour (Tutorials)

For Theory
End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: l0 Mar*s

Unit-IV
Spectra of Alkali and Alkaline Elements: Different series in alkali spectra, Rits combination
principle, term values in alkali specta and quantum defect, spin-orbit interaction, explanation of
salient features of alkali spech4 doublet sEucture in alkali spectra, transition rules, intensity rules,

specta of alkaline earths, L-S coupling and jj coupling, selection nrles in atoms of two valence

electrons, singlet and triplet series in two valence electron systems.

Note fot papet setters for End Semester Examination:

The question paper will be of60 marks. There shall be 2 sections in the question paper with pattern as

follows:

Section A shall comprise of4 short answer type questions (of3 mark each) with one question from each

unit. The studens have to attempt all the questions from Section A

Section B shall comprise ofa total of8 queslions with two questions s€lected from each unit. Each

question shall be of l2 marks. The students have to attempt 4 questions by selecting only one question

from each unit.

The numerical problems should not exceed more than 20% ofthe maximum marks,

$dL
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SYLLABUS OF PITYSICS FOR 4Tfl SEMESTER OF F'TUGP TJNDER CBCS

AS PER NEP-2020 FOR TTIE EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: w Type: Major
Course Name: Atomic Physics Course Code: UMJPYT4O3

Credits: 4 LTP: 3-1-0

Contact Hours 45 (Theory) + 15
(Tutorial)

Academic
Session

Duration of
Eram

3 Hours (fheory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: l5 Marks

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment: 10 Marts

Note for paper seaen for Mid Scmcster Examination:

The Mid Semester Examimtion shall be conducted by the course coordinator after completion of 5(P/o of
the syllabus.

The question paper will be of I 5 rnarks. There shall be 2 sections in the question paper with pattem as

follows:

Section-A shall comprise of3 qucstions (of4 marls each) and the shrdents are required to attempt any r o

questions.

Section-B shall comprise of2 questions (of7 marks each) and the students are required to attempt any one

question

Text and Reference Books

l. Elements of Spectoscopy by Guptq Kumar, Sharma (A Pragati Edition).

2. Atomic and Molecular SpecEoscopy by Mool Chand Gupta, New Age Intemational publishers

Svllabns for Tutorials (C.No.UMJPYT403)

1. Calculations on enerry of electron present in different o$its in hydrogen atom and radii of
difrerent orbits.

2. Idea about the ionization potential of atoms.

Example:
(a) Ionisation potential ofH-atom
(b) Ionisation energy ofhydrogen if the shortest wavelength in Balmer series is 3650 ri.
(c) Ionisation potential of H-atom if wavetength of second line ofBatmer series is 4861.ri.

M-



SYLLABUS OF PITYSICS FOR 4Tg SEMESTER OF F'TUGP
AS PER NEP-2020 FORTIIE EXAMINATION TO BE IIT'-LD

2025,2026
B.Sc.- Physics

Semester: ry Type: Maior
Course Name: Atomic Physics Course Code: UMJPYT4OS
Credits: 4 LTP: 3-l-0
Contact Hours 45 (Theory) + 15

(Tutorial)
Academic
Session

Duration of
Eram

3 Hours (Theory)
I Hour (Tutorials)

For Theory :

End Semester Exam : 60 Marla
Mid Term Exam: 15 Marl$

For Tutorials :

Final Exam : 15 Marks
Continuous Assessment 10 Mark

3. Detailed knowledge about the possible orientations of spin vedor S and orbital angular vector L
with respect to magnetic field direction

Exercise:

(a) Calculations of values of(i) l, s and j and (ii) L, S and J for a d electon in an one electon
system

(b) For 2Dr7. state of the electron, calculate (i) possible values of m.; and J, (ii) the difrerent
possible orientations ofJ vector in space. What are the possible orientations ofS = 0.

4. Calculation of S, L and J values that correspond to each of the following states

t ss,! Pr,'D3p,sF5

5. Calculation of longest wavelength lines in the series (n, l) -r (4, 0) in potassium having

wavelengths 7699 ,7 664.9, 4047 .2 and 4M I i, respectively.

6. Study of distinction between specaa of H and Na atoms. What makes the line spectra so

different even though they belong to single valence electron system? How the doubling of levels

in spectra of alkalies are explained?

Pattern of Exam for Tutorials: Continuous Assessment: l0 mark

Final Examination (To be conducted by the co'urse coordinator intemally) : 15 mark

T'IIDER CBCS

IN MAY 2024,
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SYLLABUS OF PEYSICS FOR 4TE SEMESTER OF F"TUGP UNDER CBCS
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE ITTLD IN MAY 2024,
2025,2026

B.Sc.- Physics
Semester: ry Type: Major
Course
Name:

Waves and Optics Course Code: UMJPYT404

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Houn (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marla

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Theorv (3 Credits)

Note: The Mid semester Examination shall be conducted afier completing 50% of syllafus.

Course learning outcomes:
After completing this course conteDt, student lrill be able to undestand:

Nature of wave motion, physics behind vmious optical phenomena like interference, diftaction
and polarisatiou

Unit-I

waves : wave equation in simple and differential form, general solution of wave equation ,
velocity of transverse waves in a sking , velocity oflongitudinal waves in a fluid, energy density
and intensity of a progressive wave, phase and group velocity , characteristic impe,rrnsg s16
string, reflection and transmission coefficients, impedance matching. superposition principle
and linearity, stationary/standing waves on a sring of fixed length, eigen functions, energy of 

"vibrating string, eigen frequencies.

Unit-tr

Interference : conditions for interference, young's double slit experiment, theory of
interference fringes, Fresnel's biprism and its application to the detelmination of wavelength of
sodium light, Phase change on reflection , thin fit6s (reflected and transmitted cases), NJon,s
Rings: determination of refractive index of liquid and wavelength of monochromatic light,
Michelson's interferometer and its applications to determine (i) wave length of monochromatic
light (ii) thickness of thin tanspuent plate (iii) resolution of spectral lines (iv) Deterrnination of
refractive index of glass.
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SYLLABUS OF PITYSICS FOR 4Tg SEMESTER OF FYUGP UI{DER CBCS
AS PER IIEP-2020 FOR THE EXAMINATION TO BE HII,LD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: IV Type: Major
Course
Name:

Waves and Optics Course Code: UMJPYT404

Credits: 4 LTP: 3-0-l
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Unit-[I

Diffraction : Fresnel's dift-action , Fresnel's half -period zones , rectilinear propagation of light

, Zore plate action of Zone plate , Diftaction at a sfaight edge , rectangular slit and thin wire,

Fraunhofer dift'action, single slit diftaction, two slit diffiaction, plane trarsmission grating,

determination of wavelength of monochromatic light using gating, width of principal maximum,

absent spectra, dispersive power of grating, limit of resolution, Rayleigh's criterion, resolving
power of grathg.

Unit-fV

Polarization : Polarization by reflection, Brewster's law, Malus Law, phenomenon of double

refraction, Huygen's theory of double refraction, Nicol prism, quarterwave plate and half wave

plate; theory production and detection of plane, circularly and elliptical polarized light, optical

activity, specifi c rotation, Laurent's half shade polarimeter.

Note for paper seaers for End Sentester Examination:

The question paper will be of 60 marks. There shall be 2 sections in the question paper with
pattem as follows:

Section A shall comprise of4 short answer qrpe questions (of3 marks each) with one question

from each unit. The students have to attempt all the questions from Section A.

Seotion B shall comprise ofa total of8 questions with two questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one
question from each unit.

The numerical problems should not exceed more than 20% of the maximum marks.

s+



SYLLABUS OF PITYSICS FOR 41II SEMESTER OF T'TUGP UNDER CBCS
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE HELD IN MAY 2024,

2025,2026
B,Sc.- Physics

Semester: IV True: Maior
Course
Name:

Waves and Optics Course Code: UMJPYT404

Credits: 4 LTP: 3-0-1
Contact
Hours

45 (Theory) + 30
(Practi cals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 Vz Hows (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Note for paper selters for Mid Semester Examination:

The Mid Semester Examination shalI be conducted by the course coordinator after completion of
50% of the syllabus.

The question paper will be of l5 marks. There shall be 2 sections in the question paper rvith

pattem as follows:

Section-A shall comprise of3 questions (of4 marks each) and the sh:dents are required to attempt

any two questions.

Section-B shall comprise of2 questions (of7 marks each) and the students are required to attempt

any one question.

Text and Reference Books

1. Text Book of Vibrations and Waves, S.P.Puri (MacMillan India)

2. Physics of Vibrations and Waves, H.J.Pain (John Wiley, London)

3. Waves and Optics, K.K.Sharma (Sharma Publications)

4. Waves and Oscillations, N.Subrahmanyam & B.Lal (Vikas Publishers)

5. Fundamental of Optics, F.A.Jenkins and H,E.White (McGraw Hill)
6. Optics, Ajoy Ghatak (McMillan India)

7. Optics, Brijlal, Subrahmanyam and Avadhanulu (S.Chand & Co.)

lq
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SYLLABUS OF PTIYSICS FOR 4TE SEMESTER OF F"TUGP I]NDER CBCS
AS PER NEP-2020 FOR TTIE EXAMINATION TO BE IIELD IN MAY 2024,

2025,2026
B.Sc.- Physics

Semester: ry Tvpe: Major
Course
Name:

Waves and Optics Course Code: UMJPYT404

Credits: 4 LTP: 3-0-l
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (fheory)
2 % Hours @racticals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Svllabus for Practicah (CNo.[IMJPYT404)

Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:

L To find wavelength of sodium light by usiog Newton's rings.
2. To find specific rotation of sugar by using polarimeter.
3 . To find values of Cauchy constants of material of a prism.
4. To find resolving power of a prism.
5. To find the refractive index of water using hollow prism.
6. To frnd the wavelength of sodium light using diftaction grating.
7. To find the dispersive power of material of given prism.

Pattern of Exam for Practicals: ContinuousAssessment: I Omarks

Final Examination (To be conducted by the
course coordinator intemally) : lSmarks

Se
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SYLLABUS OF PITYSICS FOR 4TH SEMESTER OF F"TUGP IINDER CBCS
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE IIT'-1P IN MAY 2024,
2025,2026

B,Sc.- Physics
Semester: TV Type: Minor
Course
Name:

Optics Course Code: ITMIPYT4O5

Credits: 4 LTP: 3-0-l
Contact
IIours

45 (Theory) + 30
(Practicals)

Academic
Session

Duratlon of
Exam

3 Hours (Iheory)
2 % Hours @racticals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

Svllabus for Theory (3 Credits)

Note: The Mid Semester Examination Shall be conducted afier completing 50% of Syllabus.

Course learning outcomes:
After completing this coune conteot, student will be able to understand:
Concepts and terrninology of geometrical optics, basic knowledge of interference, diftaction and
polarization as a part ofwave optics.

Unit-I

Geometrical optics : Fermat's principle, reflection and refraction at plane interface, Matrix
formulation of geometrical Optics, Cardinal points and Cardinal planes ofan optical system, Idea

of dispersion, Application to thick Lens and thin Lens, Ramsden and Huygens eyepiece. Wave
Optics: Electromapetic nature of light. Definition and properties of wave front Huygens
Principle. Temporal and Spatial Coherence.

Unit-U

Interference : Conditions for interference, Young's double slit experimen! theory of
interference fringes, Fresnel's biprism and its application to the detennination of wavelength of
sodium light, Phase change on reflection, thin films (rcflected and transmitted cases), Newton's
Rings: determination of refractive index of liquid and wavelength of monochromatic light,
Michelson's interferometer and its applications to determine (i) Wave length of monochromatic
light (ii) thickness of thin ta$parent plate (iii) resolution of spectral lines (iv) Determination of
re&active index of glass.

s,>



UNTYERSITY OFJAMMU

SYLLABUS OF PEYSICS FOR 4TII SEMESTER OF T"TUGP T,NDER CBCS
AS PER NEP-2020 FOR TIIE EXAMINATION TO BE ITTLD IN MAY 2024,
2025,2026

B.Sc.- Physics
Semester: rV Type: Minor
Course
Name;

Optics Course Code: UMIPYT4O5

Credits: 4 LTP: 3-0-l
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Houn (Theory)
2 % Houn (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: 15 Marts

For Practicals :

Final Exam : 15 Marla
Continuous Assessment: l0 Marks

Unit-m

Diffraction : Fresnel's diftaction , Fresnel's half leriod zones , rectilinear propagation of light
lone plate action of Zone plate , Diffraction at a straight edge , rectangular slit and thin wire,
Frauohofer diftactioL single slit diffiaction, two slit diftaction, plane transmission grating,
determination of wavelength of monochromatic light using gra.ting, width of principal maximum,
absent spectr4 dispersive power of grating, limit of resolution, Rayleigh's criterion, resolving
power of grating.

Unit-IV

Polarization : Polarization by reflection, Brewster's law, Malus Law, phenomenon of double
refraction, Huygen's theory of double refraction , Nicol prism, quarter wave plate and half wave
plate; theory production and detection of plane, circularly and elliptical polarized ligh! optical
activity, specific rotation, Lauent's half shade polarimeter.

S,9-
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SYLLABUS OF PHYSICS FOR 4TH SEMESTER OF F"N]GP
AS PERNEP-2020 FORTIIE EXAMINATION TO BE HII,LD

2025,2026
B.Sc,- Physics

Semester: TV Tvpe: Minor
Course
Name:

Optics Course Code: UMIPYT4O5

Credits: 4 LTP: 3-0-l
Contact
Hours

45 (Theory) + 30
(Practicals)

Academic
Session

Duration of
Exam

3 Hours (Theory)
2 % Hours (Practicals)

For Theory :

End Semester Exam : 60 Marks
Mid Terrn Exam: l5 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: 10 Marks

Note for paper setlers for End Semester Examination:

The question paper will be of60 marks. There shall be 2 sections in the question paper with pattem as

follows:

Section A shall comprise of4 shod answer type questions (of3 marks each) rvith one question fiom each

unit. The students have to attempt all the questions from Section A.

Section B shall comprise ofa total of 8 questions with hvo questions selected from each unit. Each
question shall be of 12 marks. The students have to attempt 4 questions by selecting only one question

from each unit.

The numerical problems should not exceed more than 20olo ofthe maximum marks.

Note for paper sefrers for Mid Semester Examination:

The Mid Semester Examination sball be conducted by the couse coordinator after completion of 50% of
the syllabus.

The question paper will be of I 5 marts. There shall bc 2 sections in the question paper with paftern as

follows:

Section-A shall comprise of3 questions (of4 marls each) and the students are required to attempt any two
questions.

Section-B shall comPrise of2 questions (of7 marks each) and the students are required to attempt aDy one
question.

I,NDER CBCS
IN MAY 2024,
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SYLLABUS OF PITYSICS FOR 4TH SEMESTER OF F"TUGP I]NDER CBCS
AS PER NEP.2O2O FOR TIIE EXAMINATION TO BE IiT'LD IN MAY 2024,
2025,2026

Text and Reference Books

1. Optics - B.K. Mathur
2. Principles of optics-Max Bom and Emil wolf (pergamon press)waves and oscillations,

N.Subrahmanyam & B. Lal (Vikas publishers)

3. Fundamental of Optics, F.A. Jenkins and H,E.White (McGraw Hill)
4. Optics, Ajoy Ghatak (McMiilan India)
5. Optics, Brijlal, Subrahmanyam and Avadhanulu (S.Chand & Co.)

Note: Perform any 05 of the following experiments as per availability of the apparatus

List of experiments:

l. To find wavelergth ofsodium light by using Newton's rings.
2. To find specific rotation of sugar by using polarimeter.
3 . To find values of Cauchy constants of material of a prism.
4. To frnd resolving power of a prism.
5. To find the refoactive index ofwater using hollow prism

!. Io find the wavelength of sodium light using diftaction grating.
7. To hnd the dispersive power of material of given prism.

Prttern of Exam for Practicals: Continuous Assessment: lOmarks
pffi lxaminstisn (To be conducted by the coug;e coordinator internally) : I 5marks

45 (Theory) + 30

For Theory :

End Semester Exam : 60 Marks
Mid Term Exam: l5 Marks

For Practicals :

Final Exam : 15 Marks
Continuous Assessment: l0 Marks

.No. Ul{JPYT404
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