FOUR YEAR UNDERGRADUATE PROGRAM (NEP- 2020)
PROGRAM: BACHELOR IN SCIENCE (2024 — 28)
DISCIPLINE — PHYSICS
SESSION - 2024 — 25

DSC- 01 to 08 | DSE- 01 to 12 DGE- 01 to 02
Code Course Title Code Course Title Code Course Title
PHSC-0LT | Mechanies T Introduction to Statistical | PHGE-01 T | Mechanies
PHSC- 1P | Lab Course PHSE-01 | mMechanies PHGE- 01 P | Lab Course
PHSC- 02T | Electricity & PHGE- 02 T | Electricity &
| — Magnetism PHSE- 02 Mathematical Physics-1 Magnetism
_HSC-02F | Lab Course PHGE-02 P | Lab Cn-urse
PHSC- 03T | Heat &
- Thermodynamics PHSE- (3 Nuclear Phyzics
PHSC-03F | Lab Conrse
PHSC- 04 T | Waves & Optics | PHSE-04 T | Numerical Methods &C
L — . Programming VAC
I*Hi:-'lf'v P | Lab Course PHSE-04 F | Lab Course _
"PHSC-05T | Iatroduction to ' | Renewable
Ouantum Mechanics | - _ : Energy and
PHSC-UST | Lab Course PHSE- 05 Mathematical Physics-11 | PHVAC- 01 | Epergy :
Harvesting
" CHSC- 06T | Solid State Physics i
ST T oot G| PHSE-06 | G e eroey
- v Course tromagnetic theory .
SEC
S A : PHSE-07 T | Digital Electronics
PHSC- 07 Classical Mechanics PHSE-07 P | Lab Course ==
PHSE-08 T | Operational Amplifier& | PHSEC- 01 | BasicElectrical
PHSC-08 | Quantum Mechanics Its Applications | Skill
{ PHSE- 0% P | Lab Cowirse
| o PHSE- 09 T | Solid State Physics
PHSE-09P | Lab Course
PHSE- 10 | Atomic and Molecular
Physics
 PHSE-11 | Statistical Mechanics
PHSE- 12 T | Microprocessor
| PHSE-11P Lab Course -
C,n:’ .
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Program Outcomes (PO):
The learning outcomes of the undergraduate degree course in physics are as follows:

In-depth disciplinary knowledge: The student will acquire comprehensive knowledge and understanding of
the fundamental concepts, theoretical principles and processes in the main and allied branches of physics.
Hands-on/ Laboratory Skills: Comprehensive hands-on/ laboratory exercises will impart analytical,
compuiational and instrumentation skills. The students will be able to demonstrate mature skills for the
collation, evaluation, analysis and presentation of information, ideas, concepts as well as quantitative andior
gualitative data.

Role of Physics: The students will develop awareness and appreciation for the significant role played by
physics in eurrent societal and global issues. They will be able to address and contribute to such issues
through the skills and knowledge acquired during the programme

Communication and Skills: Various D8Cs, DSEs, SECs, and GEs have been designed to enhance student’s
ability to write methodical, logical and precise reports. The courses will, in addition, guide the student to
communicate effectively through presentations, writing laboratory/ project reports and dissertations.

Critical and Lateral Thinking: The programme will develop the ability to apply the underlying concepts
and principles of physics and allied fields beyond the classrooms to real life applications, innovation and
creativity,

Research skills: The course provides an opportunity to students 1o hone their research and innovation skills
through assignment/intermship/dissertation. It will enable the students to demonstrate mature skills in

literature survey, information management skills, data analysis and research ethics.
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FOUR YEARS UNDERGRADUATE PROGREAM (2024-18)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART - A: INTRODUCTION I
Program: Bachelor in Science -
(Certificate/ Diploma/ Degree/ Honors) emesier: A Reanz 210420
1 Course Code PHSC-01T =
2 Course Title Mechanics
3 Course Type Discipline Specific Course
| 4 Pre-requisite (il any) As per Program
i Course Learning Afier going through the cowrse, the student should be able to:
Outcomes (CLO) ¥ Analyze and apply the laws af motion io various dymamical silualions
¥ Explein and demonsiraiz the principle of conservation of momentim and
energy including their application in réal-world scenario such s
colliston and energy transformation,
¥ Evaluare and calculate moment of ineriia for objects of different shapes
and anclyze how these properties affect the mation of rotating bodies.
B Analyze flow of fluids.
# Deseribe special relativistic effects and their gffecis on the mass and
energy of a moving obfect. i
i Credit Value 03 Credits | 1 Credit= 15 Hours for Learning &0bservation
7 Total Marks Maximum Marks: 100 | Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

TotalMo.of Teaching=learning Pfriu-d;{'ﬂl Hr. per period) - 45 Periods (45 Hours)

Umit

Taopics (Course contents)

No. of
Periods|

1

Histerical Background: Contribution of Aryabhatta and Varahmihir to science and society, Brief
biography of Vikram Sarabhai with his contribution. Vectors: Scalar and vector quantities &fields,
Scalar & Vector producls of two vectors, Derivatives of a vector, Giradient of scalar field and its
physical significance Laws of Motion: Review of Newton's Laws of motion, Dynamics of a
system of particles, Concept of Center of Mass, Motion of center of mass, Conservation of linear
mementum, Motion of Rocket, Work and Energy: Work-Energy theorem for conservative forces,
Force a5 a gradient of Petential Energy. Conservation of energy, Elastic and in-elastic Collisions

12

Rotational Dynamics: Angular mamentum, Torgue, Conservation of angular momentum, Moment
of Inertia, Theorem of parallel and perpendicular axes({statements only], Calculation of Moment of
Inertia of discrete and conlinucus objects (Rectengular lamina, disc, solid cylinder, solid
sphere). Elasticity: Stress & Strain, Hooke's law, Elastic constants, Poizson's Ratio,Relationship
hetween various elastic modulii (without derivation), Work done in twisting a cylinder. Fluid

Dynamics: Flow of fluids, Coefficient of viscosity, Derivation of Poiseulli's formula, Motion of a
spherical body falling in a viscous fluid, Stoke’s law, Expression for terminal velocity.

111

Gravitation: Newton's Law of Gravitation, Motion of a particle in a central force field (motion 15 |
in & plane, angular momentum is conserved, areal velocity is constant), Kepler's Laws {statements |
anly), Satellite in circular orbit and applications, Geosynchronous orbits.

Oscillations: Simple harmonic motion, Differential equation of SHM and its solutions, Kmnetic and
Potential Energy, Total Energy and their time averages, Compound pendulum, Differential
equations of damped oseillations and ferced oscillations {Conceptual coly).

11

v

Special Theory of Relativity: Frame of reference, Galilean Transformations, Inertial and Nomn-
inertial frames, Outcomes of Michelson Morley®s Experiment, Postulates of Special Theory of
Relativity, Lorentz Transformation, Length contraction, Time dilarion, Relativistic ransformation
of velocity, Relativistic variation of mass, Mass-energy equivalence, Transformation of Energy and

Mlamentum,

|Eeyuran.h-: [ Aryabhatta, Vectors, Newton's Laws, An

gular Momentum, Elasticity, Gravittion, Oscillations, Relativity
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART — A: INTRODUCTION
Program:Bachelor in Science Semester: | Session: 2024-25
{Certificate! Diploma/ Degree/ Honors)
1 | Course Code PHSC-01P
2 | Course Title Mechanics i
3 | Course Type l]uic:iplml. Specific Course
4 | Pre-requisite (if any) As per Prngrnm
5 | Course Learning After the completion of the course, Students are expected 1o
Outcomes (CLOY) understand working mechanism and laws of classical mechanics.
The Students will be able to
#  Assemble required partsdevices and arrange them to perform
expariments.
¥ Record/ observe data as required by the experimental
objectives,
# Analyze recorded data and formulate it to get desired results.
# Interpret results and check for attainment of proposed
objectives related to laws of mechanics and its applications
6 | Credit Value 01 Credit | 1 Credit = 30 HnursLnbﬂrutnr}' Wurk
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART — B: CONTENT OF THE COURSE

TotalNo.of IﬂrﬂingaTmimnE"_gerfurmann! Periods-30 Periods (30 Hours)

Sr. Objects (At least 10 of the following or related Experiments) | No. of
No. _ Period
1 | Measurements of length (or diameter) using vernier caliper, screw gauge and
travelling microscope, 30
2 | To study the random error in observations.
3 To study the motion of the e spring and calculate {a) 8 pring constant and, (k) g
4 _Tu determine the Moment of Inertia of a Flywheel.
5 To determine g and velocity for a freely falling b‘Dﬂ'l-' using Digital ’hmmg
_Technique.
6 | To determine Coeflicient of Viscosity of water by Capillary Flow Method
_| (Poiseville’s method).
7 To determine the Young's Modulus of a Wire by Optical Lever Method,
8 To determine the Modulus of Rigidity of'a Wire by Maxwell's needle. ]
9 To determine the elastic constants of a wire by Searle’s methad
10 | To determine the value of g using Bar Pendulum.
11 | To determine the value of g using Kater's Pendulum.
12 | Study of bending of a beam/ cantilever
13 | To determine M-:Jmtm of Inertia of an m-&Elllar body by lnEﬂta Tahle
Keywor Moment of [nertia, Pendulum, VerierCallipers, Serew Gauge, T‘mm!lmg microscops, Elastic Constan,

Searle’s Method, Stoke’s Methed, Capoilary Rise Method, Viscosity, Surface,Tension
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PART - C: LEARNING RESOURCES

- Text Books, Reference Books Recommended and Others

Text Books Reco mmended-
1. Mechanics & Properties of matter, D.C. Tayal & P. Tayal, 2023, Pub. By Authors.
2. Unified Physics I -R.P.Goyal, Shivlal Agrawal Publication
3. Unified Physics 1, Navbodh Publication
Reference Books Recommended-
1. Mechanics, Berkeley Physics, vol.1, C.Kittel, W Knight, et.al. 2007, Tata MeCraw-Hill,
2. Physics, Resnick, Halliday and Walker 8/, 2008, Wiley.
3. Introduction to Special Relativity, R. Resnick, 2003, John Wiley and Sons.
Online Resources (e-books/ learning portals/ other e-resources) :

1. All e-books of physics  hutps:fwww.e-booksdirectory. com/listing phpZcategory=2

2. Free physics text book in PDF

3, https/www.motionmountain.net/?gelid=CiwK CAjwmq3kBRE _EiwAjkNDpSvEYyoxk 1s0km
OVROAWGlichRwFFCCO-vpZK 1 jrPoEOANBq 8 fegRoCILsQAVD _BwE

4. Cambridge University Books for Physics hutps:'www cambridgeindia, org!

5. Books for solving physics problems https://bookboon com/en/physics-chooks

6. NPTEL Online courses hitps://nptel ac.in‘courses/| | 3105098;
hitps://archive npielac. in/courses/ 1 1 5/106/1 15106 123/

7. BSc Lectures by Prof. H C Verma: htips://bsc. heverma. in/index. php/course/Telativily;
https:ibsc hovermea.in lldeli php.mut‘mcmt

'PART - D: ASSESSMENT AND EVALUATION

 Suggested Continuous Evaluation Methods:
Maximum Marks: 100Marks

Continuous Internal Assessment (C1A):30 Marks
End Semester Examination (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz (2): 20820 Better marks out of the two Tost | Quiz
Assessment (CIA): Assignment’ Seminar (1):10 + marks obtained in Assignment shall
(By course teacher) Total Marks: 30 be considered against 30 Marks

. Two section — A & B
Section A: O1. Objective — 10 x1= 10 Mark; Q2. Short answer Lype- Exd =200 arks
Section B: Descriptive answer type,lout of 2 from each unit-4x10=40 Marks

End Semester
Exam (ESE):

—— j; Signature af:'nmrenar & Members nfw {}oﬁ’“ fi
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PART - C_ Lea rning Resources

Text Books, Reference Books and others

Text Books Recommended-
. Advanced Practical Physics for students, B.L.Flint&H.T.Worsnop, 1971, Asia Publishing House.
2. Engincering Practical Physics, S.Panigrahi& B Mallick,2015, Cengage Learning India Pvt. Ltd.
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, | 1th Edition, 2011, Kitab
Mahal, New Delhi.

4. Practical Physics B.Sc. | : R P Goyal, Shivlal Publications

Reference Books Recommended-
1. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint
2. Practical Physics by G.L. Squires
3. An Introduction to Error Analysis: The Study of Uncertainties in Physical Measurements by
John B Taylor

4. Mechanics and Properties of Matter by 1.C. Upadhyaya

Online Resources fe-books/ learning porials/ other e-resources)

1. Link for e-Books for Physics:Physics Practical,

hitps:/fwww uou ac in/sites!default/ files/slmMBSCPH-104. pdf
2. Virtual Lab :https:/vlab amrita.edu/?sub=1 &brch=74

4. hips.(www.ae.msstate edu'ysm/

PART — D : ASSESSMENT AND EVA LUATIE_IH

Suggested Continuous Evaluation Methods:
Maximum Marks: S0 Marks

Continuous Internal Assessment(CIA):15 Marks
EndSemester Exam(ESE):35 Marks

Continuous | Internal Test/ Quiz - (2): 10 & Better marks out of the 1wo
Internal Assessment{iCIA; | 1D TestiQuiz +Marks obtained in
|By Course Teacher) Assipnment/Seminar +Attendance —05 Assignment shall be considered
| Todal Marks - 15 against 15 Marks
End Semester Laboratory Performance: (n spot Assessment | Managed by Course |
: Performed the Task based on lab, work -20 teacher as per lab,

Exam (E5E}): Marks A

Spotting basged on tools & technology (written) — 10 '

Marlks

Yiva-voce (based on principle/ftechnology) - 05

| Marks

I
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)

DEPARTMENT OF PHYSICS
N COURSE CURRICULUM
PART — A: INTRODUCTION
Program: Bachelor in Science ] Semester: 11 Sesgion: 2024-215
(Certificate/ Diploma/ Degree/ Honors)
1 | Course Code PHSC-02T
2 | Course Title ELECTRICITY AND MAGNETISM
3 | Course Type Discipline Specific Course
4 | Pre-requisite (if any) As per Prngrnm
5 Course Learning | After going through the course, the student should be able to:
Outcomes (CLO) ¥ State various laws related with electrostatics, diclectric, electric
current, magnetism and electromagnetic induction.
B Apply vector [(electric fields, Coulomb’s law) and scalar {electric
potential, eleciric potential energy) formalisms of electrostatics.
¥ Compare rise and decay of curvent in LR, CR, LCR citcuits.
* Apply Biot-Savart law for caleulation of magnetic field in simple
geogrephic siluations,
¥ Derive and analyze Maxwell's equations.
6 | Credit Value | 03 Credits | 1 Credit=15 Hu_urs for Learning &ﬂlﬁ:nnﬂan
7 | Total Marks | Maximum Marks: 100 | Minimum Pass Marks: 40

PART - B: CONTENT OF THE COURSE

TotalMo.of Tééi:'ﬁing-iearning Periods (01 Hr, per period) - 45 Periods (45 Hours)

Unit | Topics (Course contents) I Mo, of
; | Periods
I Power plants in Chhattisgarh: An overview of thermal and hydroelectric power plants | 12
in Chhattisgarh.

Vector Analysis: Divergence & Curl of Vector fields, Line, surface and volume integrals
of Vector fields, Gauss-divergence theorem and Stoke's theorem of vectors and its
application in electrostatics and magnetostatics Electrostatics fleld: Electrostatic Figld,
electric flux, Gauss's theorem of electrostatics, Applications of Gauss theorem- Electric
ficld due to point charge, infinite line of charge, plane charped sheet, charged canductar.

1] Electrostatic potential: Electric potential as line integral of electric field, potential due to 13
a point charge, Calculation of electric feld from potential, Capacitance of Pasallel plate
capacitor, Energy per unit volume in electrostatic fickd.

Dielectric & Eleetric Currents: Dielectric mediom, Polarisation, Displacement vector,
Gauss's theorem in dielectrics, Paraliel plate capacitor completely filled  with
dielectric Steady current, current density J, non — steady current and Continuity equation,
Rise and decay of current in LR, CR, LCR ¢ircuils

11 Magnetism: '-.-'Eagnclmlnh-.s Biot-Savarts law and its applications- straight conductor, 10
circular coil, solencid carrving current, Divergence and curl of magnetic field, Magnetic
vector petential, Ampere's circuital law,

Magnetic properties of mateniels: Magnetic intensity, magnetic induction, permeability,
magnetic susceptibility, Briel introduction of dia, para and ferro-magnetic materials,

.....

v Electromagnetic Induction: Faraday's laws of electromagnetic induction, Len's law, | 10
self and mutual inductance, L of single coil, M of two coils, Energy stored in magnetic
field.

Maxwell's equations and Electromagnetic wave propagation: Equation of continuity
| ur' current, Displacement current, Maxwell's equations, Wave equation in free space.

.....

["Vector caleulus, Electrostatics, Dielectrics and Electric Current, Magnetism, Electromagnetic

Reyrwords: | yotuciion; Maxwell's Equation and Electromagnetic Wave Propagation

Signarureufcanuener&Members ['EBGSJ
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PART - C: LEARNING RESDURCES
Text Bouks, Reference Books and Others
Text Books
1. Electricity and Magnetism, [2 C Tayal, 1988, Himalaya Publishing House.
2. Unified Physics — Part [1, R. P.Goyal, Shivlal Agrawal and Sons
3. Unified Physics — Navbodh Publications
4. Introduction to Electredynamics and Electromagnetism, H.C, Verma,
Reference Books
1. Vector analysis — Schaum’s Outline, M.R. Spiegel, 3. Lipschutz, D. Spellman, Ind Edn., 2009,
MeGraw- Hill Education.
2. University Physics, Ronald Lane Reese, 2003, Thomson Bmeks.-‘l:nlc-

nling Resources (e-boeks/ learning portals’ other e-resources)

1. All e-books of physics  hitps:/waw. e-booksdirectory comAdisting php? category=2

2. Free physics text book in PDF

hittps Awww, mptionmountain net!? golid=CiwK CApwmg IKBRE_EiwAfRNDp I v Py k {5 Kmatl)
FROAWCG ichRw FRCC-vpZE HrPoEOArBgSfeqRoC[Ls0UAvD Bwl ;
Cambridge University Books for Physics httpsfww. cambridgeindio. org! |
Books for yolving physicy problems hittps:ihookboon com/en/plivsics-ebopks -
NPTEL Online courses: https.onlinecourses nptel ag infnoe2]_phli3/preview
httpsarchive nptel ac infeoyrses/ T 15104015 10488/

Classicel Electromagnetism - 1 [Electrostoties) hrtps //bse hoverma, in‘course/cee |
Classical Electromagnetisen - 2 (Electrostatics) hiips:Vbec heverma in'course/cesd

R R R

PART - D: Assessment and Evaluation

Suggested Continnous Evaluation Methods:
Maximuom Marks: 100Marks

Continuous Internal Assessment (CIA):30 Marks
End Semester Examination (ESE): 70 Marks

Continuous Internal | Internal Test Quiz (2): Better marks out of the two Test / Quiz

Assessment (CIA): | 204+20Assignment/ Seminar (1) 10 | + marks obtained in Assignment shall
(By course teacher) Taotal Marks: 30

he considered EgﬂJII.H 30 Marks

End Semester Two section — A & B
Examination (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 534 =I0Marks
Section B: Descriptive answer type,Lout of 2 from each unit-4x10-40 Marks

Narme and Slgnature of Convener & Members of CBoS:
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART — A: INTRODUCTION
Program:Bachelor in Science | Semester: 11 ' Session: 2024-25
(Certificate/ Diploma/ Degree/ Honors)
1 | Course Code PHSC- - 02P
2 | Course Title Electricity & I'\-'lagnetlsm
i | Course Type Discipline Specific Course
4 | Pre- “requisile II_'|1 a.u'ir} AS per program
3 | Course Leaming After the completion of the course, Students are expected fo wndersrond
Outcomes (CLO) working dows of Electricity, Magnetism and EMWs. The students will also be
able o
P Verlfy various circult laws, network thearems, using simple eleciric
circuits. Assemble requived parts/devices and arvamge them to perform
E'.J.'_FJEEFJHTI!I‘HE.
¥ Verify variows faws in electriciry and magnetism such as Lenz’s daw,
Faraday's law and fearn obowt the consiruction, working of  various
(et R P P A L DT BT
¥ Record’ observe data qs required by the experimenial obhjecrives. Analyvze
recivded dmla and formmlate i to gel desired revults
& Interpret results and check for attainment of proposed objeceives related
| to fews of Electricity, J'L-{.:Eneem-.rf_aid its applications
6 | Credit Value 01 Credit | 1| Credit = 30 Hours Laboratory Waork
T | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE

TotalNo.of Iearnlng-Tralnlngfperfurmante Periods -30 Periods IS‘EII Hours)

ML AT

ST. Objects (At least 10 of the following or related Enperlm l:ntsj No. of
Mo, Periods
1 To use a Multimeter for measuring (a) R_Eﬁmhngt.;{dh] AC and 5&?&“&@5,&} DC
Current, and {d) checking electrical fuses. 30

2 To compare capacitances using De’Sauty’s bridge.
3 Measurement of field strength B and its variation in a Selenoid Determine (dB/dx). |
4 | To study the Characteristics of & Series RC Circuit, 4
5 To study a series LCE. circuit and determine its (a) Resonant Frequency, {b_} ﬁd;lglli}
Factor.

6 |To Siﬁfﬂ}' a ]:r&raJEEJ LCR eircuit and determine its {a) Anti-resonant frequency and(b}
Chuality factor .

7 To determine a Low Resistance by Carey Foster’s Bridge.
] To ver] f;f the Thevenin and MNoron theorem. o
9 | To verify the Superposition, and Maximum Power Transfer Theorem.

LT R L, Fry

10 | To use a vibration magnetometer and study magnetic field.
11 | Study of magnetic field due to a current loop.
12 | Study of magnetic fields vsing Deflection Magnetometer

T e

_Fl 3 Mini Project: Construction and Study of Solenoid and measurement of its magnetic Held

e

Multimeter, Capacitance Comparison, Magnetic Field, RC Circuit, Series LCR Circuit,
Parallel LCR Circuit, Low Resistance h{l:u:.ummcnl Elecirical Theorems

Keypworis: ‘

= -
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"PART - C: LEARNING RESOURCES

Text Books, Reference Books and (hers

Text Books Recommended-
1. Enginecering Practical Physics, 5. Panigrahi&B.Mallick 2015, Cengage Learning India Pvt,

Lad.
2. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab
Mahal, New Delhi.

3. Unified Practical Physics : R P Goyal, Shivlal Agrawal & Sons
4, LUnified Practical Physics: YugbodhPrakeshan
5. Unified Practical Physics: NavbodhPrakashan

Reference Books Recommended-
1. Basic Electrical and Electronics Engineering by 5. K. Bhattacharva
2. A Textbook of Electrical Technology by B.L. Theraja and A.K. Theraja (Volumes | and 2)
3. Engineering Circuit Analysis by William H. Hayt, lack E. Kemmerly, and Steven M. Durbin
4. Practical ]‘h}fmm h].-' G.L. Squlms

Online Resources {e-books/ Ieammg portals! other e-resources)

1. Link for e-Books for Physics: Physics Practical .

httpssfwwew upu.ac. infsites!de fault'fi les'slim@ SCPH- 104 pd§

Virtual Lab :hitps/vlab gmritaedu/indes php?sub=1 & brch=192

[BErge: ey =i, v ks i, ind' e

hittpe e e misstate edufylsm/

littges, et ional maglab.org/magnct-academy watch-plav/intersetive-tutorials
hktpes-iayasa-csirn/eseriin | 2-14-a3)

e tn B L

PART - I»: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment{CLA):15 Marks
Endﬁemeﬂer Exam[ESE):35 Marks

e

Continuous Internal Test / Quiz-(2): 10 & 10 Better marks oul of the two

InternalAssessment{ | Assignment/Seminar ~Attendance ~5 Test/ Quiz +Marks cbiained in

CIA): Total Marks - 15 Assignment shall be considered

[By Course Teacher) against 15 Marks

End Semester Laboratory Performance: On spot Assessment Managed by
Performed the Task based on lab. work = 20 Marks Course teacher

Exam (ESE): spotting based on tools & technology [written) =10 Marks as nar Il Stabi
Viva-voce (based on pﬂn:lpllne«:hnulumi - 05 Marks
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART = A: INTRODUCTION
Program: Bachelor in Science Semester: 111 Session: 2024-25
(Diploma/ Degree/ Honors)
1 | Course Code PHSC-03T

2 Cnu:rst_Tillt Heat arn;l Thermnd\rﬂamlcs
3 | Course Type [lm:lplme Specific Course
4 | Pre-requisite (if As per Program

auv]n
3 E‘nury: Learning Afier going through the course, the student should be able to:

Outcomes (CLO) | 0 Demonstrate 8 deep comprehension of the fundamental principles of
thermodynamics, including concepts such as energy, entropy and laws of
thermodynamics.

0  Apply the laws of l!hl::rmc-d}'nam:l.s to analyze and solve problems related
with energy transfer, heat engines, refrigeration system and other
thermodynamic processes.

i 0 Analyze basic aspects of kinetic theory and transport phenomenon in gases,
ﬁ Credit Value 03 Credits | 1 Credit= 15 Hours for LHHTI'Ih_Ig &Observation
7 | Total Marks Maximum Marks: 100 Minimum Pass Marks: 40

PART — B: CONTENT OF THE C{JURSE
I TatalNo.of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)
Unit Topics (Course contents) ' N of
. | Period
I Historical background: A briel historical ‘h.-ackgruund of thermodynamics and statistical 12
physics in the context of India and Indian culture, Contribution of 5. N. Bose in Statistical
mechanics.
Laws of Thermodynamics: Thermodynamic Description of system, Zeroth Law of
thermodynamics and temperaturs. First law and internal energy, conversion of heat into work,
various Thermodynamical Processes, Work Done during Isothermal and Adiabatic Processes,
Reversible & imeversible processes. Second law of thermodynamics & Entropy, Camot’s cycle,
Carnot's theorem, Entropy changes in reversible & irreversible processes, Entropy-temperature
diagrams, Third law of thermodynamics
I | Thermodynamic Potentials: Internal Energy, Enthalpy, Helmholtz Free Energy and Gibbs I
function. Maxwell’s relations & applications, Cleusiug- Clapeyron Equation, Expression for (Cs
- C v} CafCy, TdS I:Ltl.:Id:[II:I'I'I.E., Thermodynamic energy 4::;:|u.u1'u:|n- r.h,mga in internal :nerg]..- of an

_If] Kinetic Theory of Gases: Maxwellian d|3tn1:ut|c|n ol 5pe~e-:!s in an ideal gas: d::smhutmn al 11
speeds and velocities, experimental verification, distinction between mean, rms and most
probable speed values, Molecular Collision and Mean Free Fath.

Transport Phenomena in gases: Viscosity, Conduction and Diffusion, Law of equipartition of
EHEEREY,

IV | Theory of Radiation: Blackbody radiation, Spectral distribution, Concept of Energy Density, I
Stefan Boltzmann Law, Newton's law of cooling from Stefan Boltzmann’s law. Wicn's
displacement law and Rayleigh-Jeans Law [Only qualitative). Planck’s radiation Law, Deduction
| of Wien's distribution law and Rayleigh- Jeans Law from Planck's law, Experimental
verification of Planck’s radiation law. l

_ﬂymnm_ | Zeroth and First Law of Thermoedynamics, ‘Second Law of ThermodynamicsEntropy,
Thermodynamic Potentials, Maxwell’s Thermodynaimic RelationsKinetic Theory of Gases,
Distr |I:|ut|n|1 of Velociligs, M c:-lil:::ulur Collizions, Real Gases, Laws nfr&dm}ﬁn
B W ri&w-)
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PART — C: LEARNING RESOURCES

Text Books, Reference Boaks and Others

 Text Books

I, Heat and Thermodynamics: Singhal, Agrawal and Satya Prakash, Pragati Prakashan 1984
2. Physics (Part-2): Editor, Prof. B.P.Chandra, M.P. Hindi Granth Academy

3. Unified Physics <11 ,R.P.Goyal, Shivial Agrawal &Sons

4. Unified Physics ~II, NovbodhPrakashan

Reference Books
1. Thermodynamics, Kinetic theory & Statistical thermodynamics, F.W.Sears&G L. Salinger. 1985,
MNarosa

2. Energy Science in Vedas: A Treatise on Vedic Thermodynamics and Free Energy (Exploring
Lost Science and Technology in Vedas), Ramesh Kumar Mineria; Priya Veda Publications

Online Resources (e-books/ learning portals’ ather e-resources)

Basics of thermodynamics
littpswww. vortnbe, comdvateh M=0GMBpZZtiXM& list=PLDSEGd6 BABII66BCSE

Thermodynamics https e, poutube.comdvateh Pv=ESc OAMBFU 0
Second law of thermodynamics htps:dwww. voutube.com/watchPv=F_fiGosPY80

=

NPTEL Onfine Lectures: htips:Varchive.nptel.ac.in/courses 1 1 5/1 05115105129
hitps warchivenptel ac.in/conrses/11 5/106/1 1 5106090/

Brits:/bse hovernma. i ool rse/per opc

Vedie Science and Thermodynamics fitpssdwww, paragavedas.co dic-physics

T T

Mgs':.-‘.-"www.nmﬂmn.fm"l"g:ﬁ::d’h vicy-Raja-Ram-
Malan/dp/D96841 2009 asin=1 988207045 & revisionld =& format=d& depth=2

9, hitps:/ia903100,us.archive org/3fitemswholelottabooks The?s2 DAstronomical¥e20Code]
(o[%20the20R gvedaa20-%20Shubash%20K ak.pdf

PART - D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100Marks
Continuowos Internal Assessment (CTA): 30 Marks

End Semester Examination (ESE): 70 Marks

Continnous Internal | Internal Test/ Quiz (2): E{Il!:ill Better marks out of the two Test /

Assessment (CIA): Assignment! Seminar (1): 10 Quiz+ marks obtained in

(By course teacher) | Total Marks: 30 | Assignment shall be considered
i against 30 Marks

End Semester Twao section - A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark: (1. Short answer fype- Sx4 =20Marks

Section B: Descriptive answer type,loat of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS:
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
| PART - A: INTRODUCTION
Program:Bachelor in Science Semester: 11 Session: 2024-25
(Diploma’ Degree’ Honors)
1 | Course Code ' PHSC- 03P
2 | Course Title Heat and Thermodynamics Il
3 | Course Type Discipline Core Course
4 | Pre-req uisite {if any) As per Program
5 | Course Learning % Lab Proficiency: Thermometers, pressure gauges, calorimeters, |
Outcomes (CLO) . heat transfer apparatus, experimental setup, data acquisition,
% Hands-on Learming**: Heat transfer, work done, entropy, phase
transitions, experiments.
% Data Analysis; Experimental data, theoretical discrepancies,
analysis.
% Predictive Skills: Thermodynamic behavior, varying conditions,
experimentation.
% Theory-Practice Integration: Theoretical knowledge, practical
lah work, synthesis, applications.
& | Credit Value | 01 Credit | 1 Credit = 30 HoursLaboratory Work
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

"PART — B: CONTENT OF THE COURSE

TotalMo.of learning-Training/performance Periods -30 Periods {30 Hours)

Sr. Objects (At least 10 of the following or related Experiments) No. of
No. Periods
o determine the thermal conductivity of a non-conducting material by Lee’s disc
| method. i} _ 1)
2 | To study the variation of thermo em{ across two junctions of a thermocouple with
temperature,
| 3 | Tovenly Mewton's law of cooling. . )
4 | To determine the tempetature co-eflicient of resistance by Platinum resistance
| thermometer.
5 To determune the coefficient of thermal conductivity(k) of 2 }'uhber tube.
6 | Tostudy the heat efficiency of an electric kettle with varying voltage.
= | To determine the ratio of specific heat at constant pressure and constant volume

| (y=Cp/Cv) of air Clement and Desorme’s mathod.

8 | To determine the coefficient of thermal conductivity of copper by Searle's
Apparatus,

9 | To study the variation of thermos-Emf of thermos couple with Difference of

' Temperature of its Two Junctions. _

10 | To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s
constant {low method. :

11 | Measurement of Planck’s constant using black body radiation.

12 | To determine Stefan’s Constant.

Keywords: | Thermal  conductivity, Thermacouple, Newton's law of -:mli:ig, Temperature
coefficient of resistance, Heat efficiency, Specific heat ratio, Mechanical equivalent of

heat, Planck's constant

SignatureofConvener&Members (CBoS) : r M‘T 'I f, i ]
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PART — C: LEARNING RESOURCES

Text Books, ,ﬁeference Books and Others

Text Books Recommended-

1. Advanced Practical Physics for students, B.L -Flint&H T. Worsnop, 1971, Asia Publishing
House.
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogbomn, 4th Edition, reprinted
1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab

Mahal, New Delhi.
4, A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vam
Publication,

5 Unified Practical Physics B.Sc 1l : R P Goyal, Shavlal Agrawal &Sons Publications
Reference Books Recommended-

1. Practical Physics by C.L. Arora

2, Practical Physics by S.L. Gupta and Vijay Kumar

3. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint
Online Resources [‘::-buu-k.t.-" learning porfals’ other e-resources)
Link for e-Books for Physjc:-a Practicaland Virtual labs
|. Thermal Physics and Statistical Mechanics: Laboratory
Collectionhttps:/egyankosh.ac.inhand]e/] 2335 B7R% 67450
Virtual Lab :hitps://viab.amrita edu/index.php?sube | &brech=1%94
hitps;/fvlabamrits edwindex php7sub=1d&hrch=] g4 & sim=802&cnt=1
hitps:/fvlab.amrits.edu/index php?sub=1&breh=194&sim=801 &cnt=4
hitps-fisrmap, eduw.in/seas/physics-virtual-lab/’
I,]_Ll;pﬁ_i.ﬂ@.gqu!e.cumh,j_:;wa'x-'lab-bnm_i_l,mech.flmm;:."l'leat-trmf er-lab
hitps:/fwww.pbslearningmedia org/resource/lsp 501 7-sci-phys-thermalenergy/thermal-energy-
ransfer/# WdliQJIrLIU _ _
PART - D: ASSESSMENT AND EVALUATION

Suggested Continnous Evaluation Methods:
Maximum Marks: 50 Marks

Continuous Internal Assessment{CLIA)N: 15 Marks
EndSemester Exam[ESE):35 Marks

]

& b B

Continuous | 1nternal Test { Quiz-(2): 10 & 10 Better marks out of the twio Test

InternalAssessment( | Assignment/Seminar +Attendance —03 SOz +Marks obtained in

CIA): Total Marks - 15 Assignment shall be considered

iBy Course Teacher} against 15 Marks

End Semester | Laboratery Performance: On spot Assessment Managed by
Performed the Task based on lab. work - 20 Marks Course teacher as

Exam (ESE): spotting based on tools & technology (written)— 10 Marks | per ab, status
Viva-voce [based on pﬁnciplefte:hn_n@} - 05 Marks

Name and Signature of Convener & Members of

B e i B
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-18)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
| PART - A: INTRODUCTION
Program: Bachelor in Science Semester: 1V Sessiom: 2024-25
Diploma/ Degree/ Honors)
| | Course Code PHSC-04T
2 | Course Title : Waves and Optics
3 | Course Type Discipline Specific Course
4 | Pre-requisite (if any) As per Program |
5 Course Learning | After g{:ing through the course, the student should be able to:

Outcomes (CLO) % Analyze the behavior of waves propagating througl different mediums
and predict how factors such as density, elasticity, and temperature
affect wave propagation,

% Demonstrate an understanding of interference phenomena, including
constrective and destructive interference, and apply this knowledge o
solve problems involying wave superposition.

3 Explain the concept of diffraction and s implications for wave
propagation, including how waves bend arpund obstacles and spread
out afler passing through narrow openings.

% Describe the polarization of waves, including linear, ¢ircular, and
elliptical polarization, and apply polarization concepts to analyze and
manipulate eleciromagnetic waves.

6 | Credit Value 03 Credits |1 Credit= 15 Hours - Learning &Observation '
7 | Total Marks | Maximum Marks: 100 [ Minimum Pass Marks: 40 :

“PART — B: CONTENT OF THE COURSE
B Tl:l-ta'li'-i_u.nf‘l'eaﬂ‘l.mE—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contenis) Mo, of
Period
1 Contribution of C. ¥. Raman: Brief bwography of C. V. Raman With his contribution in feld of | 11
acoustics and oplics.
Waves in Medium: Speed of ransverse waves on uniform string, Speed of longitudinal waves
in a fluid, Energy density and energy transmission in waves. Group velocity and phase velocity
and relationship between them.
Reflection, refraction and diffraction of sonnd: Acaustic impedance of a medium, percentage
reflection & refraction at a boundary, diffraction of sound, principle of i sonar system.
1 | Interference: Principle of superposition, Divisien of wavefront and division of amphtude, 2
Young's Double 5lit experiment. Fresnel's Biprism, Phase change on reflection. Siokes'
wreatment. Interference in Thin Films: parallel and wedge-shaped films. Fringes of equal
inclination (Huidinger Fringes), Fringes of cqual thickness {Fizeau Fringes). Newton's Rings,
measurement of wavelength and refractive index.
Michelson's Interferometer, Formation of [ringes, Determnation of wavelength, Wavelength
difference. ) .
Tl | Diffraction: Fresnel Diffraction; Half-period zones. Zone plate. Fresnel Diffraction paterm of a | 11
straight edge, a slit and a wire using half-period zone analysis. Fraunhofer diffraction; Single shit,
Double siit. Multiple slits & Plane Diffraction Grating, Resolving Power of Grating,
IV | Polarizgation: Polarized light and its mathematical representation, Electromagnetic theory of 1
double refraction, Nicol Prism, Double image prism, Polavoid, Phase retardation plates, Circular
and elliptical polarization. Polarization by double refraction and Huygens's theory, Rotation of |
| plane of polarization, Biguarz polarimeter, al
Kejamonds; Longiudingl and [ransverse waves, principle of superposition, Huoidinger Fringes. Fresnel
| Diffraction, Frounkafer diffraction, Polarization

AT P27 PP
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PART — C: LEARNING RESOURCES

Text Book, Rf_ffréﬂcf Baok and Others

Text Books Recommended-
1. Berkely Physics Course: Vol -IIL "Waves and Oscillations’

9. Principles of Optics, B.K. Mathur, 1995, Gopal Printing

1. Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1981, 5. Chand
Publication

4. Physical Optics, A K. Ghatak
5. Unified Physics- 11, R. P. Goyal, Shivlal Agrawal Publications
6. Unified Physics- 11, Navbodh Publications

Reference Books Recommended
1. Concepts of Physics by HC. Verma
2. Fundamentals of Physics by R. Shankar

3. Optics by Ajoy

T Online Resources (e-bovks! learning portals/ other e-resources)

Wave an tnunductiﬂnhtlgg:}'fxuum,]mlﬁ TelEril

Interference hitps://youtu behvpYKPyT-ve

Diffraction hitps://youtu be/SRZZOVEVIEA

Polarization hitps,//youtu.be/nELYaf N528

Waves and Oscillations- hitps:/farchi ve nptel g in/courses’l 15/106/1 15106119/
. Optics- hl]‘l_“ps-_r'.farchjw-nntcl.an.:-i:'u'cur._u_gsas.l' 115/ 107/ 115107131/

PART — D: ASSESSMENT AND EVALUATION

=t e

Suggested Continuous Evaluation Methods:
Maximum Marks: 100Marks

Continuous Internal Assessment (C1A):30 Marks
End Semester Examination (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz {2} | Better marks out of the two Test / L}'mz
Assessment (CTA): | 20420Assignment/ Seminar (1): 10 | + marks obtained in Assignment shall
(By course teacher) | Total Marks: 30 be considered against 30 Marks

Two section — A & B
Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
| Section B: Descriptive answer type, lout of 2 from each un it-4x10=40 Marks

End Semester
Examination (ESE):

MNome and Signature nj'cmverﬁrj Adembers of CBoS: f_E{!.iL W %
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART — A: INTRODUCTION ]
Program:Bachelor in Science | Semester: TV Session: 2024-15
{Diploma/ Degree/ Honors) |
1 | Course Code ' PHSC- 4P I
2 | Course Title Waves and Optics
3 | Course Type Discipline Epﬂcit-;t Course
4 ' Pre-requisite (if any) As per program

5 | Course Leaming ATter the completion of the course, Students are expected to understand

Outcomes (CLO) laws and principles behind various optical phenomens, specially related

ta wave nature of light. The students will also be able to

¥ Gain proficiency in operating laboratory equipment such as light
source i.e. mercury, sodium and Laser, speclrometers, polarimeter,
demonstrating competence in seftng up experiments, calibrating
instruments, and collecting accurate data.

5 Develop a deep understanding of optical principles such as
refraction, diffraction, dispersion, and interference, as well as their
applications in various scientifie disciplines

- # _ Analyze recorded data and formulate it to get desired results.
| 6 | Credit Value 01 Credit | 1 Credit = 30 HoursLaboratory Work !
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART — B: CONTENT OF THE COURSE

TotalNo.of Ie%rning—Trainingf pérfurman:e Periods -30 Periods (30 Hours)

Sr. Objects (At least 10 of the following or related Experiments) No. of |
MNo. Period
1| To determine the Frequency of AC mains with the help of Sonometer N
2 Determination of angle of prism using ﬁ'pr:ctmm:te'r. 30
3 | To determine the Refractive Index of the Material of & given Prism using
l Spectromeler. : )
4 | To determine Dispersive Power of the Material of a given Prism using Spectrometer
5 | To determine the value of Cauchy Constants of a material of a prism. =
6 | To determine the Resolving Power of a Prism.
7 | To determine wavelength of sodium light using Fresnel Biprism.
8 | Todetermine wavelenglhhﬁf sodium light using Newton's Rings Method.
9 | To determine the wavelength of Lascr light using Single Slit Diffraction.
" 10 | To determine wavelength of Sodium light by laser diffraction,
11 | To determine wavelength of spectrum of Mercury light using plane diffraction )i
Grating and Spectrometer. _ -
12 | To determine the Resolving Power of a Plane Diffraction Grating.
13 | To determine the thickness of a thin paper by measuring the width of the interference
fringes produced by a wedge-shaped Film.
14 | Determination of resolving power telescope.
|15 | Study of polarization of sugar solution using polarimeter. ) |
Keywords: | Waves Motion — General, Velocity of Waves, Wave Optics, Interference. Interferometer,

B S

Diffraction, Polarization, Spectrometer,

I
SignaotureofCanvener&Members (C 5) - Wg—
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PART - C: LEARNING RESOURCES
Text Books, Reference Books and Others

| Text Books Recommended
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing
House

3 A Text Book of Practical Physies, I. Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal
3. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted
1985, Heinemann Educational Publishers
4. A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985, Vani Pub.
5. Practical Physics B.Sc Il ; R P Goyal, Shivial Publications
Referencefooks Recommended
1. Practical Physics by 5.L. Gupta and V. Kumar
5 Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flint
3. B.Sc. Practical Physics by C.L. Arora
4. Experimental Physics: Modern Methods by R.A, Dunlap
Onlfine Resources fe-books/ learning portals/ other E-FESOUrCes) ' - |

1. Link for e-Books for Physics:Physics Practical . https: /e oyankosh.ac in/andle’| 23456TRHE2IT,
I]ﬂun.:.f."wwkliuInanl:lmugl;gr.s;glnn'lah_lz.].p_u:l [

2. Wirtual Lab : https:/fviab.amrita.edufindex.php?sub=1&krche231

. § ]1ttps'_.f."u.-3'w.cmn_pﬂﬂ£:.UMMQB@“.’IWTD&FID%GEH

4. Imus;.f.-'mvw.edul.wh.cmﬁ:m__c;guryh1gh__r:[—:du:ariqn'&nuin-se_;rj_nu-lahs-‘uirw_ﬂ-l—fuhs-]

5

]

. htips:/‘phet.colorado edu/en/si mulations/wave-interference

. htips/fepvankosh.ac.in/handle/123456789/82374
PART — D: ASSESSMENT AND EVALUATION
Suggested Continuous Evaluation Methods: '
Maximum Marks: 50 Marks
Continuous Internal Assessment(CIA):15 Marks
End5emester Exam(ESE):35 Marks

Continuous | internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test / |

InternalAssessment{ | Assignment/Seminar +Attendance 03 Quiz #Marks cblained in

CILA): Taotal Marks - 15 Assignment shall be considered

By Course Teacher) | against 15 Marks

End Semester | Laboratory Performance: On spat Assassment Managed by
performed the Task based on lab. work - 20 Marks Coursa teacher as

Exam (ESE): Spotting based on tools & technology [written) - 10Marks | e fab. status
Viva-voce (based on principle/technology] - 03 Marks |

Name and Signature of Convener & Members
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

'PART - A: INTRODUCTION

Program: Bachelor in Science Semester: ¥ Session: 2024-25

{Degree’ Honors)

Course Code  PHSC-05T

Course Title Introduction to Quantum Mechanics

Course Type Discipline Specific Course

Pre-requisite (if ﬂn:.'fin"

As per Program

Course Learning At the end of this course, the students will be able to;

Explain the basic postulates of quantum mechanics

Outeomes {CLOY)
Explain the concept of the wave packet

b 2 O o

applications
% (ain knowledpe about physical quantities as operators
%  Apply the Schrodinger equation to various quantum syslems

Deseribe the principle of Heisenberg's uncertainty principle and its

=

Credit Value 03 Credits [ 1 Credit = 15 Hours - Learning & -I]I:werjvntiun

T

Total Marks Maximum Marks: 100 Minimum Pazs Marks: 40

PART — B: CONTENT OF THE COURSE

Total No. of TenchiEg-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics

M, dir
Period |

Wn‘e—pnrti:cl-é duality:

Limits of classical mechanics, Theoretical and experimental consequences and their explanation
such as black body radiation, Planck's law, Photoelectric effect, Compton's effect, Specific heat
of solids at low temperatures, wave-particle duality and demaonstration of matter waves, Bohr's
complementary principle and correspondence principle, Concept of the wave packet and its
gpread with time, Gaussian wave packet, Phase and Group veloeity, de-Broglie wavelength
using phase velocity and group velocity.

|2

I

Uncertainty principle:
Heisenberg uncertainty principle (Uncertainty relations involving Canonical pair of variables),
Experiments for the verification of unceriainty principle, mathematical derivation of uncertainty
principle for the one-dimensional wave packet, Applications and consequences of the
unceriainty principle.

10

m

Schrodinger equation:

| Representation of dynamic varisbles by operators {operators for the position, momentum,
encrgy, angular momentum), Schrodinger's wave equation, Wave [unction, Probabilistic
interpretation of wave function, Probability current densities in one dimension, Equation of
continuity, Normalization of wave function, Orthogonality property of wave function,
Expectution value of dynamical variables, Ehrenfest's theorem, Postulates of Quantum
Mechanics.

1l

v

Application of Schrodinger wave-equation

Solution for free particle, Free particle in @ box and density of states, Transmission through
potential step, Rectangular potential barrier and tunnelling phenomena, Linear harmonic
oscillator with the concept of zero-point energy and parity, Schrodinger equation i spherical
polar co-ordinates, spherical symmetric potential, energy states of hydrogen using Schrodinger
eguation.

Heywords:

| principle, Schrodinger equation.

| Black body radiation, Planck’s, Photoelectric effect, de-Broglie wavelength, Uncertainty

w@
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PART — C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended
|. Unified Physics- III, R. P. Goyal, Shivlal Agrawal Publications
2. Unified Physics- IT1, Navbodh Publications
Reference BooksRecommended
1. OQuantum Physics, Berkeley Physics Course Vol 4. E.H. Wichman, 2008, Tata McGraw-Hill Co.
7. Maodern Physics, G. Kaur and G.R. Pickrell, 2014, McGraw Hill
3. Quantum Mechanics: Theory & Applications, A.K.Ghataké&$S Lokanathan, 2004, Macmillan

Online Resources (e-books/ learning portals/ other e-resources)

1. All e-books of physics hitos 7 www.e-booksdirectory.com/listing php?category=3
2. Free physics textbook in
POFhtps: www.motiotmountain.net fpelid=Ciwk CA] wmaikBRB_EiwAjkNDpSvEYvixK sl
KmalVROAWG ichRwFCCO-vpfk ] irPoECQANEgRfcqRoCLsQAvD BwE
3. Cambridge University Books for Physics hittps:/fwww.cambridgeindia.org!
4. Books for solving physics problems hiips://boo kboon.comien/physics-chooks
5 NPTEL Online courses: hiips:/fonlincgourses.nptel acinmog2] phls/preview
6
)

. Ouantum Mechanics !ma:.f.-'archiy:.nmel.a-:.ir_s,-f-:mursas.l'lIﬁﬂm.f!1:’115,"11[!?{
. Quantum Mechanics hitps://nptel ac infcourses/1131 DEO60

PART — D: ASSESSMENT AND EVALUATION

Suggested Continuons Evaluation Methods:
Maximum Marks: 100Marls

Continuous Internal Assessment (CTA): 30 Marks
End Semester Examination (ESE): 70 Marks
Continuous Internal Internal Test/ Quiz (2): 20420
Assessment (CIA): Assignment/ Seminar (1}: 10

Better marks out of the two Test /]
Quiz + marks obtained in Assignment

(By course teacher) Total Marks: 30 shall be cansidered against 30 Marks
End Semester Two section - A & B
Exam(ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 54 =MMarks

| Section B: Descriptive answer type, 1 out of 2 from each unit- dx 10 =40 Marks

S
Signature of Convener & Members (CBoS) : d -_-—-'E"'
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
FPART - A: INTRODUCTION
Program : Bachelor in Science Semester: V Kession: 2024-25
Megree’ Honours)
1 | Course Code PHSC-05 P
_2 Course Title Iniroduction o Quantum Mechanics
3 | Course Type Discipline Specific Course
4 "ﬁfe-uqu|31te: {if any) As per Program
3 | Course Learning After the completion of the course, -get apportunity o perform the
Dutconnes [(CLOY following experiments on measurement and verification basicconcepts of
Quantum mechanics. The stdenisare expected o
= Assemble required parts’devices and arrange them to perform
experiments,  Recornd! observe data a5 required by the
experimental objectives.
S Analvze recorded data and formulate it o get desired results,
¥  Interpret results and check for attainment of proposed objectives
related 1o laws of CQuantum Mechanics and itg applications
= Apply the learnt concepts for different problems in laser systems,
nuclear physics and EMW related problems.
& | Credit Value 01 Credit ] I Credit =30 Hours Laboratory Work
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE

Total Mo.of learning-Training/performance Periods - 30 Periods |30 Hours)

] Ohjects (Al least 10 of the following or related Experiments) Mo, of
Mo, Period
1 Measurement of Planck's constant using black body radiation and photo-detector
2 Photo-electric effect: photo current versus intensity and wavelength of light; | 30
maximum energy of photo-glecirons versus frequency of light
3 To determine work function of material of filament of directly heated vacuum
diode.
4 To determine the Planck’s constant using LEDs of at least 4 different colours.
3 To determine the wavelength of H-alpha emission line of Hydrogen atom.
f To determine the ionization potential of mercury.
7 To determine the absarption lines in the rotational spectrum of [edine vapour.
B To determine the valwe of e'm by {a) Magnetic focusing or (b) Bar magnel.
9 T-:h sefup the Miihkﬂn oil drop apparatus and determing the charge of an electron,
i To show the i nm:lmg effect in tunnel diode using [-V characteristics.
Ky Fliannl::‘s -:u:unlmnn tunneling effect, Photo-electric effect, spectrum —REotational and
vibrational, e'm

Signoture of Convener Wm {CBos) : M’, %"J
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PART - C: LEARNING RESOURCES
Text Books, Reference Books and (thers
Texr Books Recowmmended-
l.  Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing
House
2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted
1985, Heinemann Educational Publishers
3. A Text Book of Practical Physics, I. Prakash& Ramakrishna, | 1th Edn, 201 | Kitab Mahal
4, Practical Physics B. Sc 111 : R P Govyal, Shivlal Publications
Reference Banks Recommended-
|. Practical Physics by Dr. Giasuddin Ahmad and Md. Shahabuddin
2. Practical Physics by Dir. Harnam Singh
3. Practical Physics by I K. Shukla and N. K.
Online Resources {e-books/ learning porials! otlier e-resources)
Virtual Lab :hitps:iviab amrita.edusub=1 dbrch=195
https:/'mpv-agu.vlabs.ac.in/

1

2.

3. hupsyYmpv-su.viabs ac infmodem-physics/Hall Effect Experiment/
4

3

—— |

—

hitps:/feww. falstad. com/gmatomrad/
hitpsrwww. falstad. com/ mE!hr}_hw.[r..; himi : Quantum mechanics

PART -D: ESSEEEMEHT AND EVALUATION
suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continnous Internal Assessment{CIA):15 Marks

End Semester Exam(ESE):35 Marks

Continuons Internal | Internal Test  Quiz-(2): 10 & 10 Better marks out of the two Test /
Assessment (CLA): Assignment'Seminar +Attendance — 05 Ouiz #Marks ohtained in
{By Course Teacher) Total Marks - 5 Assignment shall be congidered
P | against 15 Marks
End Semester Laboratory Performance: On spot Assessment Managed by
Exam (ESE): Ferformed the Task based on lab. work - 20 Marks Coiven dadchiar ak
: Spotting based on tools & technology (written) — 10 Marks | oo b cratus
Viva-voce (based on principle/technology) - 05 Marks
Name and Signoture of Convener & Members of CBoS:
E//E-"Lf""’
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF PHYSICS

Crutcomes (CLOY

oof semiconductor diode, Zener diode and transistor
Use diodes and transistors in electronic circuits

¥

¥

instrurments that are used in the physics laboratory

working of oscillators

# To give knowledge of some basic electronic components and
circuits. Understand the basic principles and industrial applications

COURSE CURRICULUM
PART — A: INTRODUCTION
Program: Bachelor in Science Semester: VI Stamon: 2024-15
(Degree, Honors)
I | Course Code PHSC-06 T
2 [ Course Title | Solid State Physics and Solid State Devices
3 | Course Type Discipline Eip.ﬂ.ﬁ.i.ﬁ:: Course
4 | Pre-requisite (if any) As per Program
5 | Course Leamning At the end of this course, the students will be able to:

Undearstand the construction working and applications of transistor
Understand the construction and working principles of various

¥ Gain knowledge on importance of filter a circuit. Describe the

| 6 | Credit Value 03 Credits I Credit = 15 Hours- Learning & Observation

T | Towal Marks Maximum Marks: 100 | Minimum Pass Marks:40

PART — B: CONTENTSOF THE COURSE

Total No. of Teaching-learning Periods (01 Hr. per period) — 45 Periods (45 Hours)

Intrinsic and extrinsic semiconductors, concepl of Fermi level, generation and
recombination of electron hale pairs in semiconductors, Mobility of electrons and
holes, drift and diffusion currents, Carrier Concentration at Normal Equilibrium
inlntrinsic Semiconductors, Dependence of Fermi Level on Temperature and Doping
Congentration, Temperature Dependence of Carrier Concentrations.

Semiconductor Diodes

p and n type semiconductors, Barrier Formation in PN Junction Diode. Qualitative [dea of
Current Flow Mechanism in Forward and Reverse Biased Diode, PN junction and its
characteristics, depletion width and potential barrier, junction capacitance. Structure and

Unit Topics No. of
Period
| India Semiconductor Mission 11
Vision, objectives and schemes of India Semiconductor Mission (1SM).
Crystallography
Amotphous and crystalline solids, Elements of symmetry, seven crystal system, Cubic
lattice, crystal planes, Miller indices, Laue’s equation for X-ray diffraction, Bragg's
law, Bonding in solids, Classification, Cohesive energy of solids, Madelung constant,
evaluation of parameters, vibrational modes of one-dimensional monoatomic lattice,
Dizpersion relation, Brillouin Zone.
11 Introduction to semiconductors 12

o
1

warking of Zener diode apd Tunnel diode.
!ﬁl

‘L M

0. 7%




1 | Opto-electronic devices 10
Construction, working and applications of LEDs, Photodiode and Solar cell,
Power Supply
Half-wave Rectifier, Full-wave Rectifiers, Central-tapped and Bridge rectifier,
Calculation of Ripple Factor and Rectification Efficiency.Zener diode as voltage
regulator. Basic idea about capacitor filier, L-section filter and n-section filter.

IV | Transistors: 12
n-p-n and p-n-p Transistors. Characteristics of CB, CE and CC Configurations. Active,
Cutoff, and Saturation Regions. Current gains e, [} and y. Relations between o, [ and .
Load Line analysis of Transistors. DC Load line and Q-paint, FET,
Bipolar transistor as amplifier: h-perameters (low  frequency), h-parameter
equivalent circuit (CE small signal amplifier), Classification of Amplifiers: Class A, B,
and C
Sinusoidal Oscillator
Barkhausen’s criterion for Self-sustained oscillations, Determination frequency of RC
oscillator. Wein Bridge Oseillator, Hartley oscillator and Phase shill oscillator.

Crystalline solids, Miller indices, Bragg's law, semiconductors, Fermi level, junction
Keywaords:

diodes, transistors, filter circuits, amplifiers, oscillators

Signoture of Convener & Members [CBoS) :

E&ﬁ

e et M
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PART - C: LEARNING RESOURCES

Texr Books, Reference Books and Others

Text Books Recommended-

Rasic electronics (Solid state), B L Thareja

1.

2. Electronics: Fundamentals and A pplications, ) Chattopadhyay, PC Rakshit

3. Basic Electronics A Simplified Approach, Raghunandan G, H, Chaithanya G. H.

4. Basic Electronics, D.P. Kothari, [. Nagrath

5. Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill.

6. Electronic devices and circuits, 5. Salivahanan and N. Suresh Kumar, 2002, Tata Me-Graw Hill.
Reference Books Recommended-

1. Fundamentals of Solid State Physics by B.S. Saxena, R.C. Gupla, P.N. Saxena

2. Solid State Physics by 5.0. Pillai

3. Semiconductor Physics and Devices by K. Purushothaman

4. Electronic Devices and Circuits by 5. Salivahanan, M. Suresh Kumar

5. Optoclectrenics and Optical Communication by B.P. Singh, Rekha Singh

6. Basic Electronics and Linear Circuits by NN, Bhargava, D.C. Kulshreshtha, 5.C. Gupta

7. Electronic Devices and Circuits by 1.B. Gupta

8. Principles of Electronics by V. K. Mehta, Rohit Mehta

Onfine Resources (e-books! learning portals/ other e-resources)

L,
r.8
%
4,

https:/nptelac.in/courses/ 122 106025

hitps:/farchive nptel.ac.in/courses/| 08/ 101/ 108 101091/
fttpadfwoow digimat, in'npiel/coyrsea’videod | L 7103063/L3 1. himl
hitps,farchive nptelac in‘courses’] 1 7/ 1031 17103063/

. T T T s 1 e T R Rl i Bl T i

PART — D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Examination (ESE) : TO Marks

Continuous Internal | Internal Test' Quiz (2 20420 | Better marks out of the two Test / Quiz

Assessment (CIA): Assignment/ Seminar (1): 10 1, marks obtained in Assignment shall
Total Marks: 30

LBy Course: Teacher) be considered against 30 Marks

End Semester Two section — A & B h o

Exam (ESE): Section A: Q1. Objective = 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks

Section B: Descriptive answer type, 1 out of 2 from each unit- 4x 10 =40 Marks

LJ‘"

Name ond Signoture nf-l::'anmerﬂ Members of CBoS;
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART — A: INTRODUCTION
Program: Bachelor in Science Semester: VI Session: 2024-25
(Degree’ Honors)
| | Course Code PHSC- 06 P
2 | Course Title Solid State Physics and Solid State Devices
3 | Course Type Discipline Specific Course
4 | Pre-requisite (if any) As per Program
5 | Course Learning After the completion of the course, the students are expected to:
Outcomes (CLOY » Assemble required parts/devices and arrange them to perform
experiments. Record! observe data as required by the experimental
objectives.
#  Analyse recorded data and formulate it to get desired results.
7 Interpret results and check for atainment of proposed objectives
related to theory of semiconductors.
&  Apply theory and principle of semiconductors for various device
applications
#  Werily various VP, OWF and other characteristics of various
semiconductor (solid state) devices and interpret the phenomena.,
6 | Credit Value 1]} 1 Credit = 30 Hours Laboratory Work
Credit
7 | Total Marks Maximum Marks: 50 ] Minimum Pass Marks: 20

PART — B: CONTENT OF THE COURSE

Total No. of learning-Training/performance Periods - 30 Periods (30 Hours)

Sr. Objects (At least 10 of the following or related Experiments) Mo, of
Mo, Periods

| To measure the resistivity of a semiconductor (Ge) with temperature by four-probe

method {room temperature to 150°C} and to determine its band gap. 30

2 To determine the Hall coefTicient of a semiconductor sample.

3 | Tostudy V-1 characteristics of PN junction diode, and Light emitting diode.

4 | Tostudy the V-[ characteristics of a Zener diode and its use i-;;i_'l.'ﬂ'ﬂtlgﬂ regulator.

5 | Study of V-1 & power curves of solar cells, and find maximum powet point &

efficiency. -

=

Tao study the LhEF.:ILLt:I’I“ILS of a Bipolar Junction Transistor in CE con rguru.lmn

e s e s R T

Ta study the various biasing conligurations of BIT for normal class A npual.mn

|

8 | To design a CE transistor amplifier of a given gain (mid-gain) using voltage divider
bias.

T sl.ud:f' the frequency response of voltage gain of 2 RC-coupled transistor amplifier.

10 | To design and study a Wien bridpe oscillator.

11 | To design a phase shift oscillator of given specifications using BJT.

12 | To study the Colpitt"s oscillator.

Semiconductor Resistivity, Hall Coefficient, Diode Characteristics, Zener Diode Voliage
Keywords: | Regulation, Solar Cell Efficiency, Bipolar Junction Transistor (BJT), BIT Biasing
Configurations, Oscillator Design

Signature of Convener & Mfrﬂ%ﬂ.ﬂ W W __E:g;f?(
% w//t '/ﬁ]“':f 3\ X
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PART - C: LEARNING RESOURCES

Texy Books, Reference Books and thers

Texy Books Recominended
1. Advanced Practical Physics for students, B.L. Flint and H.T. Waorsnop, 1971, Asia

Publishing Housze,

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Oghorn, 4th Edition,
reprinted 1985, Heinemann Educational Publishers.
3. A Text Book of Practical Phyzics, |. Prakash & Ramakrishna, | 1th Ed., 2011, Kitab Mahal
4, Elements of Solid State Physics, 1.P. Srivastava, 2nd Ed., 2006, Prentice-Hall of India.
5. Practical Physics B.Sc 111 : B P Goval, Shivilal Agrawal Publications
Reference Books Recommended-

[. Semiconductor Physics and Devices by Donald A. Neamen

2. Electrome Devices and Circuil Theory by Robert L. Boylestad and Louis Nashelsky
3. Microelectronic Circuits by Adel 5. Sedra and Kenneth C. Smith
4. Practical Electronics for Inventors by Paul Scherz and Simon Monk

Chnline Resonrces fe-books! fearning portals’ ofher ¢-resonurces)

[. Virtual Lab : httpsy/fvlab.amrita.eduf?sub=1&brch=282

2. hitpsyfviab.amrita.edwindex. php'tsub=1&brech=282 & sim=370&cni=3
3. hups:ifbop-itk.viabs acinfexpienerey-band-pap/simulation. himl

4. heip:fiviabs jitkgp.ac in/ssd/index.himl#

5. hipdiviabs itkopacin/psacinewlabs 202 (v'ssd sid

6. hitps:fae-itr.viabs.ac.in/List% 200 %2 Dex periments.html

-

htips:ida-iith.vlabs.ac.in/List%200 M2 0experiments. html

PART = I»: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: S Marks

Conrtinuous Internal Assessment {(CLA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuwous Internal | Internal Test / Quiz-(2): 10 & 10 Better marks out of the twio Test

Assessment (CIA): Assignment/Seminar +Alendance — D5 Quiz #Marks obtaned in

[By Course Teacher) Tolal Marks - 15 Assignment shall be considerad
against 15 Marks

End Semester Laboratory Performance: On spot Assessment Managed by

Exam (ESE):

Performed the Task based on lab. wark

- 20 Marks Course teacher

Spotting based on toals & technology (written) — 10 Marks as per lab,

Viva-voce [based on principleftechnology)

= 05 Marks

status

MNome and Signature :r_f Convener & Members of CBoS:
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF PHYSICS

COURSE CURRICULUM
PART = A: INTRODUCTION
Program: Bachelor in science Semester: VII Session: 2024-25
{Honors/Honors with Research)
| | Course Code PHSC-07
2 | Course Title Classical Mechanics
3 | Course Type Discipline Specific Course
4 -'Fﬂ:-ri:quisite {if any) As per Program
3 | Course Learning At the end of this course, the students will be able to; o = ===
¥ The ideas and concepts in classical physics
Outcomes (CLOY) ¥  Explain Mewtonian Mechanics, Lagrangian, and Hamiltonian formulation
# (ain knowledge about central force problems and its application in
scafiering phenomena
# Explain small oscillations and its applications. Apply mechanics to sofve
various physical problems
6 | Credit Value 04 Credits | 1 Credit = 15 Hours for Learning & Observation
7 | Total Marks Maximum Marks: 100 Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

Total No. of Teaching-learning Periods (01 Hr. per pericd) — 60 Periods (60 Hours)

Ll

Topics

o, of
Ferind

Preliminaries of clazsicel mechanics

Reaview of Newtoman Mechanics; Conservation laws; Constrainis and their classi Deation;
Principle of virtual work; Generalized coordinates and velocities, D® Alembert’s principle,
Lagrangian and the Euler-Lagrangeequations, Simple applications of Lagrangian
formulation, Hamilton’s principle, Lagrange’s equation from Hamilton's prineiple;
Legendre transformations and Hamilton's ¢quation of motion; Hamilton"s equation from
Humiltﬂn 5 prinl:ipl.c' Th: principle of J-::BEI: acti.c-n simple applltatlnns of Hami!t-:mian

1

= Pt O 2 St e e it e e W e i

Canonical l;rauﬂurmatrun.-. and relativistic mechanics

Cancnical transformations; Poisson’s Bracket, eguation of motion and Conservation
theorems in the Poisson Bracket formulation; Hamilton Jacobi (H1) theory; Harmonic
oscillator as an example of HJ method

Four wectors; Four wvelocity and acceleration; Lorentz Cowvariant form of equation of
mation,

11

Central foreces

Two-body central force problems and their reduction to the equivalent one-body problem;
The equations of motion and first integrals; one-dimensional problems and classification
of orbits; The differential equation of the orbit, Closure and stability of orbits; Kepler's
laws and planetary motion, Scatiering in central force; Rutherfiord s scatiering

|5

15

15

v

Rigid body and Pericdic motion

Euler's angles, Euler’s theorem on the motion of a rigid body, The Coriolis force; The
Euler equations of motion of ngid bodies; Small osaillations; normal modes; Formulation
of the problem of small oscillations; Vibrating string; mormal wibrations; dispersion;
Coupled vibrating systems, free vibration of a linear triatomic moleculs.

15

Kepwords: | Mewtonian Mechanics, Lagrangian formulation, Hamiltonian formulation, Poisson's bracket,

central force problems, small oscillations

Si‘;matu% Gur;-:jl::{lﬂ ME% M Mﬂ
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PART - C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended-
L.

£, LA ddEe b

Classical Mechanics by Herbert Goldstein, Charles Poole, and John Safko

Mechanies by L.D. Landau and E.M. Lifshitz

Classical Mechanics: Systems of Particles and Hamiltonian Dynamics by Walter Greiner
Introduction to Classical Mechanics: With Problems and Solutions by David Morin
Classical Dynamics of Particles and Systems by Jerry B. Marion and Stephen T. Thomton
Classical Mechanics by R, Douglas Gregory

Analytical Mechanics by Grant R. Fowles and George L. Cassiday

Reference Books Recommended

L.
R
3.
4.

Classical Mechanics, H. Goldstein, C.P. Poole, 1.L. Safko, 3rd Edn, 2002, Pearson Education,
Classical Mechanics, P.5. Joag, N.C. Rana, ist Edn., McGraw Hall.

Classical Mechanics, R. Douglas Gregory, 2015, Cambridge University Press,

Classical Mechanics: An Introduction, Dieter Strauch, 2009, Springer,

Online Resources (e-books! learning portals! other e-resources)

(W
2
£

Classical Mechanics-hitps:farchive nptel ac in/cpurses/ | L3/ 106/ 13106123/
Classical Mechanics- htips:/archive.nptelac.in/courses/| 153/105/115 105098/
Classical Mechanics- hitps:/archive.npiel.ac.in/courses/122/106/122 106027/

PART — D: ASSESSMENT AND EVALUATION

_Eugg&st-ed Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CLA): 30 Marks

End Semester Examination (ESE): T Marlks

Continuous Internal | Internal Test! Quiz (2): 20+20 | Better marks out of the two Test / Quiz

Azzeszment (CIA): A sl v P - ; ; 3

(By course tifachcr} T{!::;fr‘l:;ﬂks' Seinarll) :; + marks obtained in Assignment shall

b considered against 30 Marks

End Semester Two section — A & B

Exam (ESE): Section A: Q1. Objective - 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
Section B: Descniptive answer type, 1 out of 2 from each unii- 4 x 10 =40 Marks

Narme and Signature of Convener & Members of CBoS: : fﬂ
2 NG | //74@?,, :
2L - i My

QN Do Z s




FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)

DEPARTMENT OF PHYSICS

COURSE CURRICULUM
PART — A: INTRODUCTION
Prugrnm: Bachelor in Science Semester: VI Session: 2024-25
(Honors/ Hanors with Research)

I | Course Code o PHSC-08

2 Course Title Ouantum Mechanics

3 | Course Type Discipline Specific Course

4 | Pre-requisite (if any) As per Program

5 | Course Learning At the end of this course, the students will be able to;

¥ Explore unceriainly relafions and  states  with  mimimiam
Outcomes (CLO) uncertzinty. Learn and apply commutation relationships

B Master matrix representation of operators. and solve the harmonic
oscillator, Comprebesd  angolar  momentum im0 quasium
mechanics.

# Explore spin angular momentum and Pauli's matrices. Master the
concept of Clebsch- Gordon coefficients,

P Apalyze central force problems and sphencally  symmetric
potentials in 3D. Explore parity, square-well potentials, and

hydrogen atom solutions

L

Credit Value 04 Credits 1 Credit = 15 Hours- Learning & Observation

7

Total Marks Maximuom Marks: 10 Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

Total No. of Teaching-learning Periods (01 Hr. per period) = 60 Period (60 Hours)

Unit

Topics

Mo, of
Feriaod

Super position principle, State with minimum uncertainty producl, commutation relationship,
completeness and normalizton of eigen funchicns, Dirac-delia function,Brad Kel nolation,
matrix representation of an operator, harmonic oscillator and its solutionby matrix method,
Heisenberg equation of motion. .

15

1

Angular momentum in gqoantum mechanics, matrix representation of angular momenturn,
commutation relationships of orbital angular momentum, eigen valses and eigen functions of L*
and L Spin angular momentem: basic introduction, Total angular momentum and it
commutation relationship, Pauli’s spin matrices, addition of angular momentum, Clehsch-CGiordon
coeflicients. Applied problem based on momenium and positions.

15

Centra| force problem, spherically symmetric potentials in three dimensions, separation of wave
equation, parity, three-dimenzional square-well potential and energy levels, the hvdrogen atom;
solution of the radial equation, epergy levels and stationery siate wave Tunctions, discussion of
bound states, depeneracy.

15

Time- independent perturbation theory, non-degenerate case, frst order and second perturbations
with the example of an escillator, degenerate cases, removal of degeneracy in second order,
Zeeman effoct without electron spin, first-order Stark effect in hydrogen, perturbed energy fevels,
correct eigen function, occurrence of permanent electric dipole moments,

15

Keywiords,

Signarture of Convener & Members (CBoS) : 3
N e

e g e

Lincerainty principle, normalization of wavefunction, angular momentum spherically symmetric




PART — C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended -

Principles of Quantum Mechanics by R. Shankar

Modemn Quantum Mechanics™ by 1. J. Sakurai and Jim Mapolitano
Introduction to Quantum Mechanics” by David 1. Grifliths and Darrell F. Schrocter
Quantum Mechanics: A Modern Development” by Leslie E. Ballentine
. Quantum Mechanics by Leonard 1. Schiff

Reference Books Reconmended -

L.. I. Schiff : Quantum mechanics (McGraw-Hill).

5. Gasiorowicz, Quantum Physics (Wiley).

Landau and Lifshitz : Non-relativistic quantum mechanics.

B. Crasemanand Z. . Powell: Quantum mechanics (Addison Wesley)
AP Messiah ¢ Quantum Mechamics.

1. 1. Sakurai : Modem Quantum Mechanics.

Mathews and Venkatesa: Quantum Mechanics.

G. Aruldhas; Quantum Mechanics (11 Edition)

S o R e

D S R0 et

Cnfine Resources (e-hooks! fearning porfals! other e-resources)

1. All e-books of physics |"|Llpﬁ:-fn"\\'\\"'.'r'.i:-b{1[:I-Eh:l..1li.l-1;:lE;r'ﬁ'.i:-ﬂ-il'l'l."li.*-i!,il'lﬂ.l:lh pleategory=2

Free physics texthook in POF

hitpsyfwww.moticnmountain.net Peclid=CiwK CAjwimg3IkBREB EiwAkNDpSv8Y voxk Ls0
Eomaly ROAWGhehBwl FCCIvpd K L rPaEOAnBaSfeqRoClLs0AVD Bwl

Cambridge University Books for Physics hitps://www cambridgeindia. oy

Books for solving physics problems hiips //bookboon.com/en/physics-chooks

NPTEL Online courses: hittps:/onlinecourses.nptelac.in/noc | phis/preview

Quantum Mechanics https.farchive.nptebac.in/courses/ 115101115101 107

Cuantum Mechanics hiips ' npielacin/coursesd | 13 10666

|+J

| B8 0 B L e Ll

' PART — D: ASSESSMENT AND EVALUATION

Suggrs-t:!ﬁuntinunus Evaluation Methods:

Maximum Marlks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marlks

End Semester Examination (ESE): 70 Marks

Continuous Internal Internal Test! CQuiz (2); 20420 | Better marks out of the two Test /

Assessment (CLA): Assignment! Seminar {1): 10 - . .

(By course teaches) L o Chuiz + marks obtained in Assiznment

shall be considered against 30 Marks
| End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective = 10 x1= 10 Mark; Q2. Shor answer type- Sx4 =20Marks

Section B: Descriptive answer type, 1 out of 2 from each unit- 4x10 =40 Marks

faf

..ll'.
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Fmgrﬂrﬁ;ﬂiﬂ‘;:;i:::? Semester - 111 Session: Z[IZd—ZEZE
I | Course Code PHSE-01

I | Course Title Introduction to Statistical Mechanics
3 | Course Type Di:ci;“ﬁ: _Epnmﬁ: Elective
4 Pre-requisite (if, any)| As per Program

e ] ]

numbers

{ * Differentiate between macrostate and microstate and caleulate their

# Comprehend the concept of ensembles and its requirement in study of

Course Learning. physical phenomenon
Outcomes(CLO) | » Comelate and compare the classical and quantum statistical distribution;

laws.
> Apply concepts of statistical distribution laws for different physical
syslems.
& | Credit Value 4 Credits Credit = 15 Hours -learning & Observation
7 | Total Marks Max. Marks: 100 Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No.of Te:u‘l:mg-—lea rning Periods (01 Hr. per period) — 60 Periods (60 Hours)

Unit

Topics (Course Contents)

Maxwellian Distribution of Speeds In An [deal Gas:

Distribution of speeds and velocity, experimental verification, distinction between
mean, rms and most probable speeds, Doppler broadening of speciral lines, transpori
phenomena in gases: molecular collision. collision cross section, estimates of
molecular diameter and mean free path; transport of mass |, momentum and encrgy
and nter-relationship, dependence on temperature and pressure.

Behaviour of Real Gases :deviation from ideal gas equation. the Virial equation,
Andrew’s experiment on COa gas: critical constants,

—

rrmrm i

No. of
| _Period

15

Macrostate & Microstate

Macrostate, Microstate, Number of accessible microstates and Postulate of equal a
priori.

Concept of Ensemble: Concept of Gibb's ensemble, postulaie of ensemble average,
Micro Canonical, Canonical & Grand Canonical ensembles. Thermodynamic
Probability, Postulate of Equilibrium and Boltzmann Entropy relation. Phase space,
Phase trajectory, Volume element in phase space, Quantization ol phase space and

L5

number ol aceessible mm;pstaics for free j:_mrtln::le in 10}, free particle in 30,
/?g@ Sl

J\ T
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11

Transition to guantum statistics: / as a natural constant and its implications, cases
of particle in 1D and 1Dimensional harmonic oscillator,

Quantum Statistical Distribution Laws: In-distinguishability of particles and its
consequences, Bose-Einstein & Fermi Dirac statistics. Companson of statistical
distribution laws and their physical significance. Canonical Distribution Laws:
Boltzmann's Canonical Distnbution Law, Boltzmann's Partition Function, Prool of
Equipartition Theorem (Law of Equipartiion of energy) and relation betwean
Partition function and Thermodynamic potentials.

15

IV

Bose-Einstein Distribution Law and its Applications: Bose-Einstein Stalistics;
Heat capacity, Bose Einstein condensation, Radiation as a photon gas, Quantum
Theory of Radiation: Spectral Disinbution of Black Body Radiation. Planck’s
Quantum Postulates. Planck’s Law of Blackbody Radiation: Deduction of (1)
Wien's Distribution Law, (2) Rayleigh-JTeans Law, (3) Stefan-Boltzmann Law, (4)
Wien's Displacement law from Planck’s law

Fermi-Dirac Distribution Law and its Applications: Free clectrons in a metal,
Definition of Fermi energy, Determination of Fermi energy at absolute zero, Kinetic
energy of Fermi gas at absolute zero and concept of Density of States, Specific Heat
of Metals (Density of Crrbitals).

15

Kerwaris

acrostate & Microstale, ensemble, distribution laws, Bose-Einstein Statistics, Fermi-Dirac

Latistics

Name and Signatare uf{fﬂnwﬂﬂ& Members of CBoX:
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PART-C:LEARNING RESOURCES
Text Books, Reference Books and Others
Text Books Recommended —
|, Unified Physics—II, R P Goyal, Shivial Agrawal & Sons Publication
2. Lnified Physies-1l, Yugbodh Prakashan
3. Unified Physics-Tl, Navbodh Prakashan
Reference Books Recommended—
|. F. Reif, “Statistical Physics (In 51 Units): Berkeley Physics Course Vol 57, MeGraw Hill, 2017
2. B.B. Laud, “Fundamentals of Statistical Mechanics™, New Age International Private Limited, 2020,
3. B.K. Agarwal, M. Eisner, “Statistical Mechanics”, Mew Ape International Private Limited, EU_I'J?
Driline Resources—e-Resources [ e-books and e-learning portals
1. MIT Open Leaming - Massachusetts [nstitute of Technology, https:/'ocw.anit eduw/'courses/8-333-
statistical-mechanics-i-statistical-mechanics-of-particles-fall-201 3/
2. National Programme on Technology Enhanced Learning (NFTEL),
hitps:/farchive nptel ac infcourses/1 15/103/ 115103113/,
I_!_].\_Lm;.itmi:i|14:L'm.1r:%-&:“.nntE].H-:.in.l':mcl O phllpreview,
hitps:archive nptel ac. infeourses/] 151060115 106 ] 26/
Uttar Pradesh Higher Education Digital Library,
hitp:/'heecontent upsde_pov.an/SearchContent aspx
6.  Swayam Prabha - DTH Channel,
hitps f'www.swayamprabha_gov.in/index. ph

PART-D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

- ]

(=)
'

Maximom Marks: 104 Marks
(Continuous Internal Assessment{CIA): 30 Marks
End Semester Exam (ESE): Tl Marks |
Continuous Internal | Internal Test / Quiz-(2): 20 & 20 | Better marks out of the two Test / Quiz
Assessment(CIA): | Assignment/Seminar- 10 |4 obtained marks in Assignment shall be
_{By Course Teacher) | T01al Marks - 30 considercd against 30 Marks
End Semester Exam | Two section - A & B
(ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
section B: Descriptive answer type gts. lout of 2 from each ymi-4x10=40Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF PHYSICS
CoURSE CURRICULUM

| PART-A: INTRODUCTION

Program:Bachelor in Science .
O b Borins Semester -1V | Session: 2024-2025
I | Course Code PHSE-02
£ | Course Title Mathematical FE;&ET
1| Course Type Discipline Specific Elective
4 Pre-requisite {if, any) As per Program

probability and probability distributions in various cases.

W

spherical and eylindrical symmetries.

quantum mechanical approaches.

¥ Revise and apply the knowledge of calculus, vectors, vector caloulus,
llustrate proficiency in writing and solving Differential equation and
Course Learning solving them for a given physical system.
Uutmmes{CLD} # Apply and mterpret the curvilinear coordinates in problems with

# Use Dirac Delta function for varous physical situation, especially in

6 | Credit Value 4 Credits Credit = 15 Hours -learning & Observation

7 | Total Marks Max. Marks: L0 | Min Passing Marks:

an

=

PART -B: CONTENT OF THE COURSE

o —

Total No. ni:Teathlng-lmrnmg Perinds{01 Hr. per period) — 66 Periods (60 Huurs}

Unit

Topics (Course Contents)

| Mo. of
Period

Caleulus:

Recapitulation: Limits, continuily, average and instanianeous  quantities,
differentiation. Plotting functions, Intuilive ideas of continuous, differentiable, ele.
[upctions and plotting of curves. Approximation: Taylor and binomial series
(statements only).

Caleulus of functions of more than one variable: Partial derivatives, exact and
inexact differentials. Integrating factor, with simple illustration. Constrained
Maximization using Lagrange Multipliers.

Origin and Evolution of Mathematical concepts in Ancient Indin: Bhaskaracharva, the
Inventor of Calculus: some examples on caleulus

16

11

3&& "&b

First Order and Second Order Differential cquatmns First Order Differential
Equations and Integrating Factor. Homogeneous Equations with constant cocfhicients.
Wronskian and general solution. Statement of existence and Uniqueness Theorem for
Initial Value Problems, Particular Integral.

Orthogonal Curvilinear Coordinates:

Orthogonal Curvilinear Coordinates. Derivation of Gradient, Divergence, Curl
and[aplacian in Fam:-a:au E:LL&[ and Cylindrical Coordinate Systems.

= Tl

E}E/ \{dlhnllﬁ

i
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—e

rectangular function. Properties of Dirac delta function.
Prohlems based on dirac-delta function and its application

Il | Introduction to probability:
Independent random variables: Probability distribution functions; binomial, Gaussian,
and Poisson, with examples. Mean and variance, Dependent events: Condifional e
Probability. Bayes' Theorem and the idea of hypothesis testing.
IV | Dirac Delta function and its properties:
Definition of Dirac delta function. Representation as limit of a Gaussian function and 13

Repwarns

&a!::ulus, Lagrange Multipliers, Homogencous Equations, Particular Integral, Probabilit

distribution, Dependent events, Dirac delta function

Signature of Convener & Members (CBaS):
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PART-C: LEARNING RESOURCES

Text Books, Reference Books and Others

.

2.
%

4.

Text Books Recommended —
1.

Advanced Engineering Mathematics, D.G. Zill and W.5, Wright, 5 Ed., 2012, Jones and Bartleti
Leaming

2. Mathematical Physics, Goswami, Ist edition, Cengage Learning

3. Engincering Mathemanics, 5. Pal and 5.C. Bhuma, 2013, Oxford Uniwz:sil}r Precs

4.

5. Essential Mathematical Methods, K. F. Riley & M.P.Hobson, 2011, Cambridge Univ. Press.

Advanced Engineering Mathematics, Erwin Krevszig, 2008, Wiley India.

Mathematical Physics, H.E. Dass and R. Verma, 5. Chand & Company

Refercnce Books Reconmended-
1.

Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, F.E. Harris, 2013, 7th Edn.,
Elsevier.

An introduction to ordinary differential equations, E_A. Coddington, 2009, PHI leaming
Differential Equations, George F. Simmons, 2007, McGraw FHill.

Mathematical Tools for Physics, James Nearing, 2010, Dover Publications.

1.

2
3
4

.

s=ramaa

Online Resources—e-Hesources / e-books and e-learning portals

NPTEL online Courses: https:/farchive nptel.ac.infcourges/1 15/105/1 15105097/

. NPTEL online Courses: hitps:/nptelac infcourses/1 15103036

e-gyankosh- hitps:/egvankosh ac in‘handle/ 123456 789/9795

. Origin and Evolution of Caleulus in India: hitp://mathematical-forum.org/wp-

content/uploads/2021/01/Paper-1.pdf

hitpsy/iks.iitgn.ac. in‘wp-content’'uploads 201 6/02/Development-of -Caleulus-in-India- K-
Ramasubramanian-MD-Sminivas-2010,pdl

Indian Mathematics: NPTEL Course ; hitps:/nptel.ac in/courses/1 11 101080

PART-D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximuam Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE}: ToMarks o

Continuous Internall Internal Test / Quiz-(2): 20 & 20 Better marks out of the two Test [ Cuiz

Assessment(CIA): | Assignment/Seminar- 10 |+ obtained marks in Assignment shall be

{By Course Teacher) Total Marks - H considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Sﬂ:ﬁﬂﬂ A: QL ﬂbji_:c!ive — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
section B: Descriptive answer type qts., 1 out of 2 from each unit-4x10=40Marks

Nare and Signature of Convener & Members of CBoX:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

ngram‘ Bachelor in Science e Session: 2024-2025
{Degree’Honors) .

I | Course Code PHSE-03

I | Course Title MNuclear Physies

4| Course Type Discipline Specific Elective

4 Pre-requisite (if, any) As per Program

¥ Describe nuclear constituents and their intrinsic properties. Analyze
binding energy variations with mass number and understand the MN/Z
plot.

# Explain and apply nuclear medels for clear understanding of stability
of nuclei and nuclear processes. Differentiate alpha, beta, and gamma
decay and inlerpret energy spectra.

7 Apply conservation laws o compute Q-values, and analyze reaction

] Course Learning. mechanism.Explain significance of scattering and reaction cross
Outcomes (CLOY) 3
Segluon,

# Caleulate and compare nuclear fission and fusion energy.Describe
nuclear detectors and particle accelerators.

# (ain insights into cutting-edge research, accelerator technology, and
interdisciplinary applications and apprehend the role of accelerators in
advancing scientific knowledge and contnbuting to societal well-

| hl‘:ing

6 | Credit Value 4 Credits Credit = 15 Hours - fearning & Observation
7 | Total Marks Max. Marks: 100 Min Passing Marks: 40
PART -B: CONTENT OF THE COURSE
Total No. of Teaching—learning Periods (01 Hr. per period) — 60 Periods (60 Hours)
Unit Topies (Course Contents) {‘;:;i:;t;

I General Properties of Nuelei: Constituents of nucleus and their Intrinsic |
properties, quantitative facts about mass, radii, charge density (matter density), |
binding encrgy, average binding energy and its variation with mass number, main 15
features of binding energy wversus mass number curve, M/A plot, angular
momentum, parity, magnetic moment, clectric momenis.

I MNuclear Models: Ligquid drop model approach, semi empirical mass formula and,
significance of its various terms, condition of nuclear stability, two nucleon
separation energies, Fermi gas model, evidence for nuclear shell structure, nuclear 15
magic numbers, basic assumption of shell model, concept of mean feld.

YA
E@N&ﬂf’w’%m W




1

Nuclear decay and Reactions: Alpha, beta, pamma decay, énergy spectrum,
Geiger-Nuttel law, disintegration energy, quantum theory of alpha decay, types of
beta decay and energy spectrum, Pauli's prediction of neutring. Types of Reactions,
Conservation Laws, kinematics of reactions, (J-value, reaction rate, reaction cross
seetion, Concept of compound and direct Reaction, resonance reaction, Coulomb
scattering (Rutherford scattering).

Nuclear Energy Reactions: Nuclear Fission, Calculation of energy released,
Nuclear fusion, Energy released in Fusion, Comparison of Fission and fusion
energy, Fusion as source of stellar Energy, Nuclear reactors in India, Contribution
of nuclear energy in total energy requirement.

=3

15

v

Nuclear Detector and Particle Accelerators: Interaction of charge particle
through matter, Gas detectors: estimation of electric field, mobility of particle, for
ionization chamber and GM Counter. Basic principle of Scintillation, Detectors and
construction of photo-multiplier tube (PMT), Semiconductor Detectors. Accelerator
facility available in India: Van-de Graaff generator, Pelletron accelerator, Linear
accelerator, Cyclotron accelerator

Nuclear Aceelerators in India: RECAT, VECC, BARC TIFR. Pelletron Facility,
IUC : working, evolution and contribution.

Keyworily

Properties of Nucleus, Nuclear forces, Nuclear Models, Decay reaction, detectors and '

aecelerators

15

Signature of Convener & Members (CBoS) : M M
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PART-C: Learning Resources

Fexr Books Recommended -

. Introduction to Nuclear and Particle Physics V.E. Mittal, R. C. Verma, 5. C. Gupta, Eastern
Economy Edition.

2. Basicideas and concepts in Nuclear Physics - An Introductory Approach by K. Heyde (IOP-
Institute of Physics Publishing, 2004)

3. Nuclear Physics by 5.M. Ghoshal, 5. Chand Publishing, 2019

4. Unified Physics-1Il by R P Goyal, Shivlal Agrawal & Sons Publication

5. Nuclear Physics -6Ed by D. C. Tayal, Himalaya Publishing House
Reference Books Recommended -
1. Introductory nuclear Physics by Kenneth S, Krane (Wiley India Pwvt. Lud., 2008).

2, Concepts of nuclear physics by Bernard L. Cohen. (Tata Mc-Graw Hill, 1998).

1. Introduction to the physics of nuclel & particles, R A. Dunlap. (Thomson Asia, 2004,

4. Muclear Physics An Introduction S. B. Patel New Age International Publishers.

Online Resources— e-Resources / e-books and e-learning portals

MNPTEL :: Physies - Mucléar Physics: Fundamentals and Applications

Fundamentals of Wuclear Power Generation - Course (npial.ac.in)

eoyankosh: Unit-13 Wuclear Physics

etivanKosh: Block-4 Muclear Physics

MPTEL :: Physics - Muclear Science & Enpineening

Official Websites of Raja Ramanna Centre for Advanced Technology (RRCAT), Variable Encrgy
Cyelotron Centre (VECC),BARC-TIFR Pelletron Facility, Inter-University Accelerator Centre
{(IUAC)

PART -D:vAssessment and Evaluation
Suggested Continuous Evaluation Methods:

o L R B

Maximum Marks: 1M Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE)y: — 70Marks

Continuous Internal Internal Test / Quiz-(2):. 20 & 20 | Better marks out of the two Test / Quiz

Assessment (CIA); | Assignment / Seminar - 10 |+ obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semeﬁtﬂ-r Two scction - A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20Marks
Section B: Descriptive answer type gis.. 1 oul of 2 from each unit-dx10=40 Marks

Nerene and Sigratire of Coivenrer & Members aof CEoX:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
CourskE CURRICULUM

PART-A: INTRODUCTION

Program : Bachelor in Science

Semester - VI Session: 2024-2025

frr— i

{Degree/Honars)
I | Course Code PHSE-04 T
1 | Course Title Numerical Methods and Euls'-l;ugr:mming
3 | Course Type Discipline Specific Elective
I 4 | Pre-requisitegirany) As per Program
AL the end of this course, the students will be able to:
¥  Analyse the convergence of solutions to numerical methods. Undeestand 1l
principles of Gaussian elimination, pivoting, and iterative methods to sﬂh:]
= | Course Learning. linear systems
" | Duitcomes{CLOY) ¥ Use interpolation methods, Perform numerical differentiation and integration
using Mewton-Cotes formulae
# Explain the roles of compilers, interpreters, and operating systems, Learn the
hagics of C programming
b | Credit Value 3 Credits Credit = 15 Honrs -learning & Observartion
T | Total Marks Max. Marks : 100 | Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No. of Teaching-learning Periods (01 Hr. per El_-rln-d} - 45 Ferim_ls {45 Hours)

Topies (Course contents)

Mo, of
Period

Methods for determination of zeroes of linear and nonlinear algebraic equations and
transcendental equations, convergence of solutions. Solution of simultancous. linear
equations, Gaussian climination, pivoting, iterative method, matrix inversion, Finite
differences, interpolation with equally spaced and unevenly spaced poinis, curve fitting,
polynomial least squares and cubic spline fitting. Numerical differentiation and
integration, Newton-Coles fonmulae, error estimates, Gauss method.

L3

Mumerical solution of ordinary differential equations, Euler and Runga-Kutta methods,
Solution of related problems, Predictor-corrector method, Solution of related problems,
Elementary ideas of solutions of partial differential equations

Problem analysis and solving scheme. Computational procedure, programming outline,
flow chart. Branching and looping writing. Character set, constants, (numeric string)
variables (numeric string) rules for arithmetic expressions and hierarchy of operators,
rational expressions, logical expressions, and operators, library functions. Idemtifiers,
qualifiers, define statements, value Initialized variables, operators, and expressions.
Operator precedence and assoctativity, scanf with specifier, search set arrangements and
suppression Character, format specifier for scanf. Control structure, if statement, if else
statement, multiway decision, compound statement.

v

1

| Loops: far loop, while loop, do while loop, break statement, compound statement continue

| statemenl, g o slatement, Function - function main, function accepting more than one

| parameter, user defined and library funetion concept associatively with functions, function
parameter, returm value, recursion comparison, Arrays, strings, multidimensional areay, array
of stnings function in string

12

Kepworads

ifferentiation, Flow charts. C - Statement.

e et

Transcendental equations, Ordinary  differential  equations, Numerical integration, Numf:ri:.a"

Signature of Convener & Members (EB&S)E'_ Vé(b W % ¥ Suctf
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PART-C: LEARNING RESOURCES

e e T PORY T

| Text Books, Reference Bools and Others

Text Books Recomimended =

1. MNumerical Methods for Scientists and Engineers by B, W, Hamming

2. Mumerical Methods for Engineers by Steven C. Chapra and Raymond P. Canale

3. Mumerical Methods for Scientific and Enginecring Computation by M. K. Jain, 5. R. K. Iyengar, and
R. K. Jain
Programming in ANSI C by E. Balagurusamy
Let Us C® by Yashavant Kanetkar
Mumerical Methods and Programming by P. B. Patil and U. P. Verma
Mumerical Methods with Programs in C by T. Veerarajan and T. Ramachandran

MNumerical Methods by B S Grewal
.L:fmu ¢ Books Recommended —

oS b

1. Sastry: Introductory Methods of Numerical Analysis
2. Rajaraman: Numencal Analysis
3. Numerical Methods by Dr. P. Kandasamy, Dr. K Thilagavathy, Dr. K. Gunvanthi

4, Fundamentals of Numerical Methods by Rajeev K Bangal
nling Hesources—

Resources / e-books and e-learning portals
1. Mumerical methods htips:/farchive nptel ac.infcourses/111/107/1 11107105/

2, Numerical analysizs hitps:/archive.nptel.ac.in/courses/1 1 1/101/11 1101 165/
3. Numerical Methods for Engineers  hitps:/archive nptel.ae infeourses/1 27/ 106/12710601 9/
4,  Introduction to Numerical Methods  https://nptel ac.in/courses/1 05105043

PART-D:ASSESSMENT ANDEVALUATION
Suggested Continuows Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal Internal Test / Quiz-(2): 20 +20  [Better marks out of the two Test /
Assessment (CIA): Assignment/Seminar- 10 uiz + obtmined marks In
(By Course Teacher) Total Marks - 30 ssignment shall be considersd
i painst 30 Marks _
; End Semester Two section—A & B
| Exam {ESE}: Smt?::m Ao Q1. Objective — 10 x1= 10 Mark; Q2. Short answer tvpe- Sxd = 20 Marks
- Section B! Descriptive answer type gis-, lout of 2 from each unit- 4 x 10=40 Marks
Nawme and Siguaiure -::f IE'-:M vener & Members of CBoS: 14 L__‘:-:; V.
el A
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF PHYSICS

CoOuURSE CURRICULUM
PART-A: INTRODUCTION
Program : Bachelor in Science

Semester - VI Session: 2024-2025

{DezreesHonars)
I | Course Code PHSE-04 P
! | Course Title Numerical Methods and C Programming
1| Course Type Discipline Specific Elective
4| Pre-requisite qr, As per Program
: any)
| AL the end of this course, the students will be able to:
' Course > Get experimental Knowledge of computational methods in physics
3 | Learning. # Learn C language
Outcomes{CLO) # LUse C programming to solve various equations
* Perform Interpolation and curve fittings through vanous tools,
6 | Credit Value | 1 Credits Credit =30 Howrs Laboratory or Field learning/Training
7| Total Marks _Max. Marks:50 | Min Passing Marks:20
PART -B: CONTENT OF THE COURSE
Total No. of learning-Training/performance Periods- 30 Periods (30 Hours)
Module Topics (Course Contenis) No. of
o At least 10 of the following or related Experiments | Peviod
Lab./ Any B program from the list given below or similar (ORI |
Experiment . Tosolve Simultancous Linear equation by Gauss Elimination Method
Contents 2. To calcolate the root of Transcendental equation by Newton-Raphsons Method
of Course | 3 ghiving the system of Linear simultaneous equation by Gauss-Serdel Method
4. Numerical Integration by Simposon’s 1/3 rule
5 Solving simultaneous Linear equation by Gauss-Jordan method
6. Solution of differential equation by Euler’s Method
7. Toinvert a given Matrix by Gauss-Jordan Method
8. Solution of differential equation by Runge-Kutte Method
9. To fit the given data in straight line by Linear Regression Method )
ia) Write a program to find the largest of n number of series.
(b} To calculate the standard deviation of a given set of data
0. To write a program o compute the complex roots of a given polynomial of Nth
degree by Graffe’s method
11. To write a program to compute the Eigen Values a given Matrix
12. To integrate a given function by
{a) Trapezoidal method or by
ih) Gauss guadrane
1 3. To find solutions of first order, ordinary differential equation by Tavlor method
. Gauss Elimination, Mewton-Raphson, Mumerical Integration, Euler's Method, Runge-
epwards
Kutla, Lincar Regression, Eigenvalues, Dillerential Equations )

.ﬁJgnumr? af Convener & Members (CEoS5):
. “Jf’r’ B W b o
e




PART-C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended -

Introductory Methods of Numerical Analvsis: Sastry:
Numerical Analysis : Rajaraman

Numerical methods ; Antia

Numerical Methods by Dr. P. Kandasamy, Dr. K Thilagavathy, Dr. K. Guovanthi
Fundamentals of Numerical Methods by Rajeev K Bansal

NMumerical Methods in Engineering & Science: with Programs in C, C++, and MATLAB
by B § Grewal

7. Raja Raman: FORTRAN programming

[Reference Books Recommended —

. MNumerical Methods: Problems and Solutions by M.K. Jain, 8. R. K. lyengar, and R. K. Jain

2. Mumerical Methods for Scientific and Engineering Computation by M. K. Jain, 5. B, K. Ivengar, and
R. K. Jain

3. Numerical Methods: Principles, Analysis, and Algorithms by A. Singaravelu

4. Mumerncal Methods for EnEFn::r; by Steven C, Chapra and Raymond P. Canale

S A =

Online Resources—
e-Resources / e-books and e-learning portals
1. Mumerical methods  hitps-=farchive nptel e infcoursesd | 1103 111107105/
2. Numerical analysis hitps:/archive.nptel ac infcourses/L 1L 100/ L1 1101 165!

3. Numerical Methods for Engineers  https:Varchive nptel.ac infcourses/ 127/ 1067127 | 060 19/
4 Tntraduction o Mumerical Methods  https:inpiel.sc. infeourses! 1 05 1(5043

PART-D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximuem Marks: 50 Marks

Continuons Infernal Assessment {(CLA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continunous Internal [[nternal Test / Quiz-(2): 10 & 10 | Better marks out of the two Test / Oz

Assessment (CIA):  |[Assignment/Seminar +Allendance- 05 | + obtained marks in Assignment shall

{By Couwrse Teacher) Todal Marks - 15 be considered against 15 Marks

End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by

Exam (ESE): A. Performed the Task based on lab. work = 200 Marks Course teacher
B. Spotting based on tools& technology (written) — 10 Marks as per lab.
C, Viva-voce (based on principle/technology) - 05 Marks Siatus

Name and Signatire of Convener & Members of CBoS:
T e B S
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF PHYSICS

COURSE CURRICULUM

PART-A: INTRODUCTION

Program : Bachelor in Science
(Honors/Honors with Research)

Semester - V11 Session: 2024-2025

of simple experiments in Physics.

| differential equations in Phyzics

1| Course Code PHSE- 05
i Course Title Mathematical Physics -11
: Course Type Discipline Specific Elective
4 Prﬂ-rﬁq “iﬂitﬂ' {“_. anyl ASF’ Pm-'grﬂm
#*  Apply Fourier analyvsis of periodic funetions in physical problems such as
vibrating strings cto.
# Solve the beta, gamma and the error [unctions and their applications in
; | Course Learning. doing integrations.
Outcomes (CLO) # [Relate basic theory of errors, their analysis, and estimation with examples

7 SBolve partial differential equations with the examples of important partial

—

7 Total Marks Max. Marks: 10

6 | Credit Value 4 Credits Credit = 15 Hours - - learning & Observation

I Min Passing Marks: 40

IPART -B: CONTENT OF THE COURSE

Total No. of Teaching=learning Periods (01 Hr. per period) - 60 Periods (60 Hours)

Unii

e

Topics (Course contenis)

Mo, of
Period

I

—r

Calculus of linetions of more than one vanable; Partial derivatives, exact and inexact
differentials. Integrating factor, with simple illustration. Constrained Maximization using
Lagrange Mullipliers.

Partial Differential Equations: Solutions to partial differential equations, using separation of
wariables: Laplace's Equation in problems of rectangular, cvlindrical and spherical symmetry

Fourier Series: Pericdic functions. Orthogonality of sine and cosine functions, Dirichlet
Conditions {Statement only). Expansion of periodic functions in a series of sine and cosine
functions and determination of Fourier coefficients. Complex representation of Fourier series,
Expansion of functions with arbitrary period. Expansion of non-periodic funclions over an

interval. Even and odd functions and their Fourier expansions. Application. Summing of Infinite |

SErIes

1Tl

Frobenius Method and Special Functions: Singular Foints of Second Order Linear Differential |

Equations and their imporance. Frobenius method and its applications to ditferential equations.
Legendre, Bessel, Hermite & Laguerre Differential Equations. Properties of Legendre
Polynomials: Rodrigues Formula, Orthogonality. Simple recurrence relations.

Some Special Integrals: Beta and Gamma Functions and Relation between them. Expression of
Integrals in terms of Gamma Functions. Error Function {Probability Integral).

v

15

Complex Analysis: Brief Revision of Complex Mumbers and their Graphical Representation.
Euler's formula, De Moivee's theorem, Roots of Complex Numbers. Functions of Complex
Wariables. Analyticity and Cauchy-Riemann Conditions. Examples of analytic functions. Singular
functions: poles and branch points, order of singularity, branch cuts. Integration of a function of a
complex variable, Cauchy's Inequality. *:EHF."E'.? !Eifgl'ﬂ formula

Kepwards

function, Complex number, Complex variables.

Calculus, Partial derivatives, Differential equations, Periodic function, Singular pnint Beta and Gamma

Srg.immre of Convener & .I'rfem.ﬁe'r'c ic

farn

A f-

T Pors 2 W’ T



PART-C: LEARNING RESOURCES
Text Books, Reference Books and Others
Text Books Recommended—
1. Caleulus of Several Variables and Partial Differential Equations by M.L. Krasnov, 5.G. Miskin, and
ALl Gromova
2. Fourier Series and Boundary Value Problems by James Brown and Ruel Churchill
3. Differential Equations with Boundary Value Problems by Dennis G. Zill and Warren 5. Wright
4. Complex Vanables and Applications by James Ward Brown and Ruel V. Churchill
Reference Books Recommended-
1. Mathematical Methods for Physicists: Artken, Weber, 2005, Harris, Elsevier,
Fourier Analysis by M.R. Spiegel, 2004, Tata MoGraw-Hill.
Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole.
An [ntroduction to Ordinary Differential Equations, E.A Coddington, 1961, PHI Leaming
Differeniial Equations, Georpe F. Simmons, 2006, Tata McGraw-Hill.
Partial Differential Equations for Scientists and Engineers, 3.1, Farlow, 1993, Dover Publications.
7. Mathematical methods for Scientists & Engineers, DAL Me Quarrie, 2003, Viva Books
Online Resources— o
e-Resources [ e-books and e-learning portals
|. NPTEL Online Courses: Dr Saurabh Basu (Complex analysis ) hitps:/'nplel ac.in/courses' ] 1 5103026
2. NPTEL OUnline Course: V, Balkrishanan ( Fourier Transform) :hitps://nptel.ac in/courses’] 15106086
3. NOC: Mathematical Methods in Physics |, [ISER Bhopal, Prof. Auditya Sharma
hitps:/nptel.ac.in‘courses/11 1106148
4. Vector Calculus, epyankosh: htps:epvankosh.ac.inhandle/] 23456789/2 5188
3. e-PG pathshala: Mathematical Physics,
hitps:fepgp.anflibnet ac in'HomeVigwSubject Teatid=+dmlgRAL kstwOHYE Y S Miw=

PART -D:Assessment and Evaluation
Suggested Continuous Evaluation Methods:

G e )

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): T0 Marks

Continuous Internal | Internal Test / Quiz-{2): 20420 Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment [ Seminar - 10 |4+ obtained marks in Assignment shall

(By Course Teacher) | Toll Marks- 0 be considered against 30 Marks

End Semester Exam | Two section—- A & B |

{ESE): Section A: Q1 Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks
gection B: Descriptive answer type gis., 1 owt of 2 from each unit-4x10-40 Marks

Nome and Signatare Wﬂ.ﬂ"& Members :.I-If' CRoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

PART-A: INTRODUCTION

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

Program : Bachelor in Science .
(Honors/Honors with Research) Semester - VII Session: 2024-2025

Course Code

PHSE- 06

Course Title

Classical Electrodynamics & Eleetro magnetic Theory

Course Type

Discipline Specific Elective

| ] |—|-

Pre-requisite (if. any)

As per Program

Course Learning.
Outeomes (CLO)

® Calculate the reflection and transmission of waves at the media interface,

¥ Understand the aspects refated to Polarized lights and its generation as the
superposition of different waves. I

# Understanding the plasma state, the concept of Debye screening, and collective
behavier

-Crmﬂt Yalue

4 Credits Credit = 1§ Hours - learning & Observation

Total Marks

Max. Marks: L0 | Min Passing Marks: 40

PART

-B:

Total No, of ['enr:hmg-alenrr.ing Periods (01 Hr. per period) — 60 Periods (60 Hours)

CONTENT OF THE COURSE

Unit

: _
Topics (Course Contents) E,.;:;

Maxwell Equations: Feview of Maxwell's equations. Vector and Scalar Patentials, Maxwell's
equations in terms of scaler and vector potentials, Concepl of Gauge. Gaupge Transformations:
Lorentz and Coulomb Gauwge; four-vectors, mathematical properties of space-time in special
relativity; matrix representation of Lemntz transformation; Poynting Theorem and Poynting
Vector. Electromagnetic (EM) Energy Density and Momentum Density. Radiation Pressure.
Radiation by moving charges: Lienard-Wicchert potential and fields for a point charge; total
power radiated by an accelerated charge- Larmor's formula and its relativistic generalization

I

EM Wave Propagation in Unbounded : Transverse nature of plane EM waves, refractive index
and dielectric constant, wave impedance. Propagation through conducting media, skin
depth.Propagation of E.M. Waves in Anisotropic Dielectrics.

EM Wave in Bounded Media: Boundary Conditions at Interface between two Media Reflection
& Refraction of plane waves at plane interface between two dielectric media-Laws of Reflectiond
Refraction. Brewster's law. Total internal reflection, Metallic reflection (normal Incidence)

15

15

1]

Polarization of Electromagnetic Wawes: Description of Linear, Circular and Elliptical
Polarization. Double Refraction. Polanzation by Double Refraction, Nicol Prism, Ordinary &
extra — ordinary refractive indices. Phase Retardation Plates: Quarter-Wave and Half-Wave Plates.
Babinet Compensator and its Uses. Optical Rotation. Fresnel's Theory of optical rotation. Specific
rotation. Laurent™s half-shadepolarimerer

15

v

Plasma: Definition, Debye Shi:lding.’pimnnmcm: and criteria for plasma, motion of charped
particles in electromagnetic field, Uniform E and B felds, eleciric feld dnft, non-uniform
magneto-stafic field, Gradient B dnft, parallel acceleration and magnetic mirror effect, Elementary
concepds of plasma Kinetic theory, the Boltzmann equation, the basic plasma phenomena, plasma
oacillations; Fundamental equations of magneto - hydrodynamics (MHD), Plagmia confinement

| schemes

15

Kerwaras

Naxwell Equarions sealor ond  vector  pofentiols,
Polarization, Debye Shiclding phenomens,_magretohydrodyramics

Signature of Convener & Members C'B::JSJ
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Lignard-Wiechert potential, EM wove  propagation,




PART-C: Learning Resources

Tr:_:_u Ennkga_mﬂe&renm Bools and Others

Text Books Recommended —
. Intreduction to Electrodynamics, D). Grffiths, 3rd Ed., 1998, Benjamin Cummings.
2. Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.
3. Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Leaming
4. Electromagnetic Theory, Chopra & Agrawal, K. Nath Publishing
5. Classical Electrodynamics J. . Jackson, Wiley
Reference Books Recommended —
. Electromagnetics, J.A. Edminster, Schaum Series, 2006, Tata McGraw Hill.
2. Electromagnetic freld theory fundamentals, B, Guru and H. Hiziroplu, 2004, Cambridge University
Press
3. Plasma Physics, Bittencourt
4, Plasma Physics, Chen
i0nline Resources— e-Resources [ e-books and e-learning portals
1. All e-books of physics https:/'www.e-booksdirectory. com/listing, php?eategory=2
2. Free physics textbook in PDF
hitps:fweww motionmountagin net ?pehd=CiwK CAjwmgikBRB_EiwAKNDpSvEY voxk 1s0Kmad VRO
AWGlLichRWECCO-vpZE | irPoEOAnBq8feqRoCILaQAVD BwE
Cambridge University Books for Physics httpsu/www.cambridgeindia.org/
Books for solving physics problems https:/i/bookbron.com/en/physics- r:bﬂ-uks
NPTEL Online courses: hitps:fonlinecourses nptel.ac.inmoc | ph5/preview
hitps /farchive.nptel.ac.infcourses/1 15/104/115 104088/
Classical Electromagnetism - 1 (Electrostatics) hitps:/bsc_heverma in/course/cee]
Plasma Physics and Applicationshttps://onlinecourses.nptel.ac.in/noc24 _ph20/preview

0O =] O L b L

FAHT -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment{CIA): 30 Marks

End Semester Exam(ESE): 70 Marks

Continuous Internal Intermal Test/ Quiz-(2): 20 &20 Better marks out of the two Test / Quiz

Assessment (CIA): Assignment / Seminar - 10 + obtained marks in Assignment shall be
_(By Course Teacher) Botal hahi - 3 considered against 30 Marks

End Semester Exam | Two section- A & B

(ESE): Scm!nn A Q1 Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks

Section B Descriptive answer type qis., 1 out of 2 from each unit-dx10=40 Marks

Nawie and Signature of Convener & Members of CEoX:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
CoURsE CURRICULUM

PART-A: INTRODUCTION

Program : Bachelor in Science
{Homors/Honors with Researci)

Semester - V1I Session: 2024-2025

1| Course Code

FHSE-07'T

" IE‘Fr:-u rse Title

DIGITAL ELECTRONICS

Course Type

Discipline Specific Elective

]
4 | Pre-requisite @i, any)

As per Program

s | Course Learning.
" Outcomes (CLOY)

» Undersiand basics of e gmer.-. Boolean alfwehreo, and .!.'mlp!{.l‘}tmg complex
Bowlean functions.
# Learn abou combinational circuits, fogic familfes, and digital 1Cs.

® Undersand the working of fip-flops and this memory

# Capable to know the various sequential circults an Ads & DdAs

6 | Credit Value

3 Credits Credit = 15 Hours - learning & Observation

7 | Total Marks

Max. Marks: 100 | Min Passing Marks: 40

T PR s r— r——

PART -B: CONTENT OF THE COURSE

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Limit

Topiecs (Course contents)

M. ol
Perbs

|

MNumber system: Decimal, Binary, Octal and Hexadecimal Number Systemn with mutual conversion,
Mathematics of number svsiems (addition, subltraction, multplication and division), 1°s and 2's
compliments, addition and subtraction using 175 and 2's compliments,

Binary Codes: Binary Coded Decimal (BCD), s addition and subtraction, Excess =3 code, its
addition and subtraction, Gray code, binary to gray code and gray code to binary code conversion
Logic sates: Positive and negative logic, Basic gates, Universal building block. Basic laws of Boolean
Algebra, De-Morgan's Theorem

12

I

Simplification of Boolean Functions: Smmplification of Boolean functions through Boolean laws,
Realization through logee gates, Minterms and Maxterms, Two, Three and Four variable Karmough
Map (K-Map), and minimization of S0P and POS expressions.

Combinational Logic Circuits: Hall-adder, Full-adder, Binary serial and paratlel sdders, Hall|
Subtractor, Full Subtractor. Multiplexers (2:1, 4:1 and 16:1), Demultiplexer (1:2, 14 and 1:16), |
Encoders {Octal to Binary encoder, Decimal to BCD), Binary decoders BCD to Decimal, BCO 1o |
Seven Segment) |

11

[l

Digital logic Families: Introduction, Basic concepts of RTL, DTL, TTL, ECL and CMOS logic
Tamilies and their characteristics (Fan-in, Fan-oul, Supply voliage mnge, Power dissipation, [nput’
Catput logic levels, Moise margin, Speed of operation)

Flip-flop and timing diagram: RS flip-flop, B-5 fip-flop using NOR gate, RS Mip-Mop using NWAND
gate, Clocked RS flip-flop, D- latch flip-flop, Flip-flop with Preset and Cleaninputs, JK flip-flop,
Paositive and negative edge triggered Mop-lops., JK Master Slave flip-flop

==

Soequential Cirenits: Counters: Synchronous and Asyachronous counters: Binary ripple counter, up
counter, down counter, up-down counter and nng counter with their time diagrams.

Regsisters: Shift Register, PIPC), SIPO, PISO, S150 and Bi-directional shifi Register, Application of
shift register (Senal Adder, Sequence generator)

Drigital 1o analog converter and Analog (o Digital converters: DYA converters nsing binary weighted

rosistor network and R-2R ladder Metwaork; Counter type A converter, applications of DACS and
ADCs

11

Keywords | Number System, Logic gates, Codes, Digital Logic Familics, Flip HGEE Registers, counters

i\:mu;%;; Carg:}: & Mm?jcsas; ~ - M W w/’fémim



FART—:: LEHI‘I‘“I‘IH Resources
| Text Books, Reference Books and Others
Text Books Recommended—

1. Digial Design by M. Maorris Mano and Michael D. Cilet

2. Modemn Digital Electronics by E.P. Jain

3. Digital Electronics: Principles, Devices and Applications by Anil K. Maini
Reference Books Recommended-
1. Digital and Analogue Technique- Navneet Gokhale and Kale, Kitab Mahal
Dngital Electronics and Micro-Computers- B K Gaur, Dhanpat Rai Publications
Digital electronics- D K Kaushik, Dhanpat Ral Publication Company
Dagital Electronics: Principles, Devices and Applications- A K Maini, John Wiley & Sons Ltd.
Digital Principles and applications — Malvino and Leach, Tata MeGraw Hills, New Delhi
Hand Book of Electronics — Gupta and Kumar, Pragan Prakashan, Meerut
Digital integrated Electronics  Taub and Schilling, McGraw International Edition
Fundamentals of Digital Circuits — A Anand Kumar, Prentice Hall of India, New Delhi
9. Modemn Digital Electronics- R P Jain, Tata McGraw Hill Publication, Mew Delhi

Online Resources—
e=lResources / e-books and e-learning portals
1. hitps:fwww.freebookeentre net/Electronics/Digital-CircnitsBooks. html#google vignetie

2. https:fwww researchgate.net/profile/Dk
Kaushik/publication/264005171 Digital Electronics/links/53fcaB4alef2364ccc04bbdd/Digital-

Electronics. pdf

hitps:ifwww frechookeentre nevelectronics-cbooks-downlead/Digital-Electronics-Notes. himl
https:fwww academiaedu/4000 1 993/ Dhgital Electromics

htps:/fwww technicalbookspdf com/electronic-engineering/digital-slectronics/

hittps-ifwww tutorialspoint com/digital cirenits/digital circuits multiplexers. him
https:fwww.electronics-tutorials. ws/combination/comb 3 .html

hitps:fwww. youtube. comdwatch ?v=Eb5Gezawd.r()

9, hitps:/ferww tutorialspoint.com/computer logical organization/digital counters.htm

10. https-fiwww youtube. com/watchhv=bAQF Qg CHs

11. https:‘faww youtube.com/watch Mv=K2wPxfiggall

ol el ol

20 LB

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam{ESE): 70 Marks 2 -

Continuous Internal | Internal Test / Quiz-(2): TR B-cttcr marks out of the two Test ! Quiz 4

Assessment (CTIA): | Assignment / Seminar - 0 lobtained marks in Assignment shall he

{By Course Teacher) Total Marks - M leonsidered against 30 Marks

End Semester Exam | Two section-A & B

{ESE}: Section A: Q1. Objective — 10 x1= 10 Mark; (2. Short answer type- Sx4 =20Marks
Section B: Descriptive answer type agts.. 1 out of 2 from each unit-4x10=40 Marks

Meare aovdd Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
CGUHSE CURE!CULUM

[ PART-A: INTRODUCTION

SR S SR R R B e

Program : Bachelor in Science

Semester - VII ,] Session: 2024-2025

{Honors/Honors with Revearch)

I | Course Code PHSE-07 P

I | Course Title DIGITAL ELECTRONICS B

3| Course Type . Disciplit;t Specific Elective
_T_f'_r;l‘fqulﬂtt {iLany) As per Program

Ly

After completion of this course a4 student will be able to-

# Clarify the concept of combinational logic circuits

# Familiar with basic memory elements {Flip-flop}

# Understand the working of logic gates and realization of Functions

' Course Learning. # Understand the differences between MUX, DMUX, Encocer and
- Ouitcomes(CLO) Decoder and their uses

# Understand the concept of counters and shift registers, Able to use

DiA and A/D convertors,
6 | Credit Value I Credits Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks | Max. Marks: 50 l Min Passing Marks:20

PART -B: CONTENT OF THE COURSE

Total No. of learning-Training/performance Periods:30 Periods (30 Hours)

Ml o wile

Topies (Course Contents)
A |l'.‘1:l!it ih ul' lh: Fﬂ“!ﬂ'l'l-'ll‘lg_ll]’ n:lu!tl:l Eﬂ]trlmtl‘lf_ﬁ

Mo. of
Period

To studv and verify the truth-tables of various logic pates
To study the Binary to Gray and Gray to Binary conversion
To verify the Boolean Laws with the help of logic gates

To realize Half Adder and Full Adder

To realize Half and Full subtractor

To verity the working and truth table of a Multiplexer

To verify the working and truth table of a Demultiplexer
To study the Decimal to BCD Encoder

Tao study the BCD to Seven Segment Decoder

To verify the truth table of (i) R-5 flip-fop, (i) Data lach and (iii) Edg

triggered flip-flop

To venfy the truth table of (1) J-K flip-flop, {11} J-K Master-Slave flip-flop an
(i) T Aip-flop

To understand the working of Ripple counter and verify its truth table

To understand the working of Up-Down counter and verify it5 truth 1able

To understand the working of Left/Right Shift Register and verify its truth tabie
To understand the working of SIPOY PIPO Shift Repister and verify its trut

To understand the working of Sequence generator
To study the R-2R ladder Digital to Analog convertor
o study Counter type Analog to Digital converior

Lab/Ficld | |
Training/ 2
Experiment 3.
Contents 4
of Course j-

B,
7.
8.
.
10.
11.
12.
13.

|| 14.

; 15,

table

6.
17
18.

|

l

Keywarids 'Lﬂgm goates, Boolesir algehrn, Adders, Mufﬂpfﬂr:r. Flip=fTop, Connter, Shift reg-!mr {:rml'ﬂ‘l'tlﬁ i

30

Signarire :Jf Convener ..'E. Membe &EHGS} M
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PART-C:LEARNING RESOURCES

Text Books, Reference Books and Oihers

1.
2
3.
i

3.

Text Books Recommenided-
. Dhgital Electronics — A Comprehensive Lab Manual- Cherry Bhargava, B 5 Publication

. Handbook of Experiments in Electronics and Communication- B Sasikala & S P Rao, Vikas

Reference Books Reconumended-
1.

Drigital Electronics: Theory and Practical- Virendra Kumar, New Age International Publications
Dhgital electronics experiment manual- Toger Tokheim, MeGraw Hill

Publishing
Practical Digital Electronics Manual- Nigel P Cook, Prentice Hall

Digital Design by M. Morris Mano and Michael . Ciletti

2. Fundamentals of Digital Circuits by A. Anand Kumar
3. Dhgital Electronics: Pninciples and [ntegrated Circuits” by Anil K. Maini
4. Digital Fundamentals by Thomas L. Floyd
2, Modem Digital Electronics by R. P. Jain
6. Digital Logic Design by B. Somanathan Mair
Online Rezources— j
# e-Resources / e-books and e-learning portals
1. htips:/pationallibraryvopac.ovh.n/cgi-binkoha/opac-
detail.pl ?hiblionumber=135445& query _desc=Provider®IANew%20A0e% 20 nternational %2
2. https:books. poogle com/booksfabout/Dicital Electronics. html Mid=b7WwzQEACAAL
3. https:/ssit edwin/dept’assi pnment/declabmanual .pdf

 PART-D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal | Internal Test / Quiz-(2): 10 & 10| Better marks out of the two Test /
| Assessment (CIA): Assignment/Seminar +Attendance- 05 | Quiz + obtained marks in Assignment)
| (By Conrse Teacher) | Total Marks - 15 | shall be considered against 15 Marks
| End Semester .aboratory / Field Skill Performance: On spot Assessment Managed by

Exam (ESE): A. Performed the Task based on lab, work - 20 Marks | Course teacher
L | B. Spotting based on tools& technology (written) = 10 Marks a8 per lab. statos

| _C. Viva-voce (based on principleftechnology) - 05 Marks

Namee and Signatore of Convener & Members of CEaS:
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%L_ Posy 27 s Y



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF PHYSICS

COURSE CURRICULUM

PART-A: INTRODUCTION
Program : EEEIIII!!tDI!‘ in Science Samester VII Session: 2024-2025
[(HonorsHonors with Research)
I Course Code PHSE- 08 T
2 | Course Title Operational Amplifier & Its ﬁpplituﬁnﬁs ST
Y| Course Type Discipline Specific Elective
4 | Pre-requisite (it. any) ' As per Program
After completion of the course students will he able to -
# The Idea and concepts of differential amplifies
»  Basic concepts of Ideal operational amplifier and Practical operational
: Course Learning. amplifier with its electrical parameters
Outcomes (CLO) ¥ Gain the knowledge of op-amp with feedback and its effect on different
parameters
¥ Understand the concept of various oscillators and their applications
¥ Know the uses of Timer nir-::uita andd their applications
6 | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40
IPART -B: CONTENT OF THE COURSE
© TotalNo.of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)
Unit Topics (Course Contents) [:':;ifi
[ | Differential amplifier: Basic idea of direct coupled amplifier and its drawbacks, Circuit
configurations of Differential amplifier, nesd for dual power supply, Basics of different

| configurations, dual input-balanced output differential amplifier, [ts DO analysiz and AC i
analysis. [nvering and MNon-Inverting inputs, CMRR, need for constant current bias level
transistor circuit Level translator
I ﬂpl:rutluunl -fi.mplil'l:r Introduction, Block diagram, Functions of each block, Electrical
parameters, ldeal op-amp, it's characteristics  and  equivalent  circun, Open-loop
configurations: [Nfferential, Inverting and Non-inverting amplifiers, Op=-Amp with
negative feedback: Block diagrams of feedback configurations, Voltage series feedback and 12
its effect on Input resistance, Output resistance, Bandwidth, Total output offset voltage.
Voltage follower, Voltage shunt feedback, Inverting input terminal at virtual ground, its
effect on Inpul resistance, Output resistance, Bandwidth, Total output offset voltage i
II1 | Practical Op-Amp: Input offset voltage, Tnput bias current, Input offset current, Total outpul ,
offsel voltage, Thermal drift, Emor voltage, Common mode configuration and CMMR, I
Linear Applications: Summing, Scaling and Averaging amplifiers, Basics of [nstrumentation 11
amplifier, Instrumentation amplifier using Transducer bridge, Its uses, Voltage to current
converier, Theory of Integrator and Differentialor
1V | Active Filters Using Op-Amp: Idea of active filiers and their classification, First order and
Second order Tow-pass Butterworth flter
Op-Amp Oscillators: Oscillator block diagram and condition Tor sustained oscillations, Phase
Shift oscillator. Wien Bridge oscillator and calculation for their frequency of oscillations. 11
Square=wive generator, Trangular wave generator
The 5535 Timer: Block diagram of 335, The 333 as a Monostable Multivibrator, [ls vse as
pulse slrt:!-:hr.r 555 As a Etnl:d: Mul!ml‘u’alnr lts use as "'-!quﬂr:-wave MEL“"II:-EHE'

e e s e e s




PART-C: LEARNING RESOURCES

Tg_:gg_.ﬂnukg. Referenee Booles and Others

Text Books Recommended—
1. Op-amps and Lincar Integrated Cincuits- Ramakant A Gayakwad, Prentice Hall, India
2. Op-amps and Linear Integrated Cireuits- R F Coughlin & F F Dnscoll, Prentice Hall, India
3. Op- Amp and Linear Integrated circuits: K. Lal. Kishore, Pearson Edueation, Delhi
Op- Amp with Linear Integrated circuits: William D. Stanly, Pearson Education, Delhi
Linear Integrated circuits: D. Roy Choudhury and Shail B. Jain, New Age Intemmational
Publications, Mew Delhi.
6. Op- Amp and Linear Integrated circuits: concept and applications- James N Flore, Cengage
Learning India Pvt. Ltd
Keference Books Recommended—
I. Microclectronic Circuits by Adel 5. Sedra and Kenneth C. Smith
2. Electronic Devices and Circuil Theory by Robert L. Boylestad and Louis Nashelsky
3. Operational Amplifiers and Linear Integrated Circuits by Robert F. Coughlin and Frederick I,
Dnscall
Design with Operational Amplifiers and Analog Integrated Circuits by Sergio Franco
Op-Amps and Linear Integrated Circuits by Ramakant A. Gayvakwad
Operational Amplifiers with Linear [ntegrated Circuits™ by William D). Stanley®®
Amnalog Filter Design®™ by M.E. Van Valkenburg
nline Resources—
Resources [ e-books and e-learning portals
1. httpszfwoaw reddit comin/ AskElectronics'comments‘aevt] 1/looking_for some books to leam a
bout_opamps/
2. hitps-open.umn.edw/opentextbogksitextbooks/574
3. hupsfcommunity.eléement | 4.comdleam/publications/ebonk s/ widocuments 2 782 Va-guick-
beginper-s-intraduction-to-op-amps---chook
4. hitps:iwww analop com/en/resources/technical-hbooks/op-amp-applications-handbock. html
5. https:‘mgcub.ac. in‘pdffmateria/ 20200404 1 708263 cdd2bBTab. pd [
6. hittps:'mrcet.com/downloads/digital notes/ECE/M420Y ear/ 1008202 1/LINEAR%20& %2016
JTAL%201C. pdf
7. hitps:/'alan.cce.gatech cdwECE3040/LecturesLecture? 8-Operational ¥ 20 Amplifier.pdf

i PART -D:ASSESSMENT ANDEVALUATION
Sugpested Continuous Evaluation Methods:

Ln

N ow ok

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Fxam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 +20 | Better marks out of the two Test / Quiz

Assessment (CIA); | Assignment/ Seminar - 10 |+ obtained marks in Assignment shall be
| (By Course Teacher) _T_':'_“f! P‘E'k_s 2 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A Q1, Objective = 10 x1= 10 Mark; Q2. Short answer tvpe- Sxd =20 Marks

Section B: Descriptive answer fype gts., lout of 2 from each unit-4x10=40 Marks

Nawme au_n’SEgWiin- aof Convener & Members of CBoS: ' ;% : W
L%&’ Gl — T, e~ %{g I51)y
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28}

DEPARTMENT OF PHYSICS
CoOURSE CURRICULUM

e i i TL ST mIRET

PART-A: INTRODUCTION

Program: Bachelor in Science
(Honors' Honors with Research)

Semester - VII Session: 2024-20

25

Course Learning.

non-inverting contigurations.

1 Course Code PHSE- 08 P
: Course Title Operational Amplifier & [ts Applications
3 Course Type Discipline Specific Elective
4 Pre-requisite (ir, any) As per l‘rnérﬂm o
[ ) After completion of this course a student will be able to-
# Understand the working of differential amplifier and its inverting and

5 ¥ Know the importance of negative feedback
Cefcamesiitay > Know the u.s':s of op-amp I'IIIEI".IIF.JI Understand the idea of Oscillators
¥ Understand the working of active filters
¥ Have the idea about Multvibrators
i Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
| Total Marks . Max.Marks:50 l_Min Passing Marks:20

PART -B: CONTENT OF THE COURSE

Total No. of learning=-Training/performance Periods - Periods (30 Hours)

Filters, Multivibrators.

Module Topics{Course Contents) No. of
] At least 10 of the following or related Experiments Period
Labs | 1. Tostudy the differential amplifier and to find the voltage gain
EE"“"“‘““‘“ 2. To study Inverting and Non-Inverting op-amp
;ﬂg:ij:z 3. 'J'q study Yoltage series feedback and its effect on Inpan resistance, Outpul resistance
using op-amp
4, To study Summing op-amp (1C741) and verify their theoretical and practical output
5. To study Subtractor op-amp (IC741) and verify their theoretical and practical output
6. To study Scaling op-amp (1C741) and venify their theoretical and practical output
7. To study the operation of the Integrator & differentiator using op-amp and trace the
output wave forms for sine and square wave inputs
8. To study the operation of RC phase shift oscillators using op-amp and trace the outpu 10
wave forms
9. To study the operation of Wien bridge oscillators using op-amp and trace the output
wave forms
10, To study the First order low-pass Butterworth filter
11. To study the Second order low-pass Butterworth filter
12. To study the function of Square wave generator and trace the expected wave form
13. To study the function of Trnangular wave pencrator and trace the expected wave
form
14, To use 555 timer a5 Monostable multivibrator and trace the expected wave form
15. To use 555 timer as Astable multivibrator and trace the expected wave form
Kk Differential amplifier, Feedback, Op-amp, Integrator, Differentiator, Oscillator, Waveforms,

i B e N
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IPART-C:LEARNING RESOURCES

__Text Books, Reference Books and Others

Text Books Recommended-
|. Handbook of operational amplifier applications- Bruce Carler and Thomas R. Brown, Texas
Instruments
2. Operational Amplifier: Theory and Experiments- Shrikrishna Yawale & Sangita Yawale, Springer
3. Op-Amps for Everyone- Ron Mancini, Texas Instruments
1quereuce Books Recommended—
1. Op-Amps and Linear Integrated Circuits by Ramakant A, Gayakwad

2. Design with Operational Amplifiers and Analog Integrated Circuits by Sergio Franco

3. Operational Amplifiers and Linear Integrated Circuits by Robert F, Coughlin and Frederick F.
Driscoll

Op Amps for Evervone by Ron Mancini

Op Amp Applications Handbook by Analog Devices Inc.

Practical Electronics for Inventors by Paul Scherz and Simon Monk

Electronic Devices and Circuits by David A. Bell

B. E.Iﬂi:tmmc Principles by Albert Malvino and David J. Bates

T, AT L

nline Resources—
Rl!nnurces { e-books and e-learning portals

1. o eeww seribd com/document 370796028/ Op-Amp-Lab-Manual

2. htt]gs-.-'a'gmndla_dmnucha:ga_intha’EEEJDuwnlnadyT_ahmanua!stE Y20LAR (EEC-
451) IVSem 18012013, pdf

3. hitps:\wow. researchgate. net’publication/282055366 7 Lab Experiments with Op-
amp A manual for undererad siudemts teaching staff

4. https:feww utdallas.edu—rmh072000EE3 1 0 Llexp5.pdf

5. hitps:yeaaw esun edufsites/default/fles ECEI40%2 0L ab% 20 Manual.pdf
6. hips:Tink.spnnger com/book/ 10.1007/978-981-16-4185-5
PART-D:ASSESSMENT ANDEVALUATION
Suggested Confinuous Evaluation Methods:
Maximum Marks: S0 Marlks
Continuous Internal Assessment (CLA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Inl-_-maTnl::ma[ Test { Quiz-{2); 10 & 10 | Beter marks out of the two Test / Quiz
Assessment (CIA); Asmgnmcnt."ﬂmmar +Anendance- 05 | *obtained marks in Assignment shall be
(By Course Teacher)  ooal Marks - 15 | considered against 15 Marks
End Semester ' ahoratory / Field Skill Performance: On spot Assessment anaged by
Fxam (EEE}: A, Performed the Tazk hased on lab. work = M Marks ourze  feachen
B. Spotting based on tools& technology (written) — 10 Marks 5 per lab, status
C. Viva-voce (based on principle/technology) - 05 Marks

Nt and Signature of C&uucucr qi Mewhers of CB::.S' 1|
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OFPHYSICS

COURSE CURRICULUM

PART-A: INTRODUCTION

Program: Bachelor in Science

Semester - VIII Session: 2024-2025

(Honors/Honors with Research) e !
| ] Course Code PHSE-09 T
|1 Course Title Solid State Physics

] ~ Course Type | Discipline Specific Elective

4 Pre-requisite (i, amy) As per Program

By course end, students will master:
#=  [Energy band concept in solids, including energy gap analysis.

Outeomes (CLO) impact, and free electron gas behavior in 30,

understanding of nearly free clectrons, holes, and open orbits.

# Zone  schemes exploration, Fermi  surface construction,

C L : # Bloch function, Kronig-Penny madel application for electron description.
ourse LeATRINg. |u.  al| effect in semiconductors, Fermi-Dirac distribution temperature

A

&

Credit Value 3 Credits Credit = 15 Hours - learning & Observation

-

Total Marks Max, Marks: 100 | Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No. of Teaching-learning Periods (D1 Hr. per period) - 45 Periods (45 Hours)

U'nit

Topics (Course contents)

Mo. of
Feriud

I

Electrical Properties of solid

Free electron model; Solution of ont-dimensional Schrodinger equation in a constant potential;
density of states; Fermi energy; Energy bands and origin of energy gap and it magnitude, Bloch
function, Kronig-Penny model, Wave equation of electron in periodie potential, erystal moment of
an electron, Hall effect

Mngne'tit properties of solids

Dia, para and ferromapnetism; Lanpgevin's theory of dig_ggﬂ EE_H_HI}_EIEEEIEESE!_EME-WEE&S law

11

Il

Effect of temperature on F-D distribution, free eleciron gas in three dimensions. Different zone
schemes, reduced and periodic zones, construction of Fermi surfaces, nearly free electrons,
electron, hole, open orbits, Caleulation of energy bands, Tight binding. Wigner-Seitz, cohesive
cnergy, peendo potential methods. Experimental methods i Fermi surface studies, quanteation of
orbits in 2 magnetic ficld, de Haas van Alphen Effect, External orbits, Fermi surface of copper

I

Lattice dynamics in monoatomic and diatomic lattice: two atoms per primitive basis, optical and
acoustic modes, quantization of elastic waves, phonon momentum, inelastic neutron scattering by
phoenons, Anharmonic crystal interactions-thermal expansion, thermal conductivity, thermal
resistivity of phonon gas, umklapp processes, imperfections

11 |

v

Superconductivity
Experimental survey: occurrence of superconductivity, Destruction of superconductivity by
magnetic ficld, Meissner effect, heat capacity, energy gap. MW, and IR properties, isotope effect.

| Theoretcal survey: thermodynamics of superconducting transition, [.ondon equation, Coherence

length, Cooper pairing due to phonons, BCS theory of superconductivity, BCS ground state, Mux
cuantizabion of superconducting ring, duration of persistent currents, Type [ superconductors,
Vortex sates, estimation of Hel and He2, single particle and Josephson superconductor tunneling,
DCAAC Josephson effect, Macroscopic quantum interference. High-temperature superconductors,
eritical fields and currents

12

Kevwarrls

i-'""l":‘-:, electron model, Kronig I;fmr_:r Mr.tnfﬁ' Han"."e,[,'i"n‘c': Zone schemes, fermi -:arrj'hr_u optical and acoustic

s, Supercondnetivity, BOS theary

Signature of Canven &Mﬁm (CB
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PART=C: LEARNING RESOURCES

Text Books, Reference Books and Others
Text Books Recommended—
1. Solid State Physics by Neil W, Ashcroft and N. David Mermin
2. Introduction to Solid State Physic by Charles Kittel
3. Solid State Physics by J. 5. Blakemore
4. Quantum Theory of Salids by Charles Kinel
5. Introduction to Superconductivity by Michael Tinkham
Reference Books Recommended—
Principles of the Theory of Solids by 1. M. Ziman
Electronic Properties of Materials by Rolf E. Hummel
Solid State Physics: An Introduction by Philip Hofmann
Lattice Dyvnamics by A, A. Maraduedin
superconductivity, Second Edition by J. B. Ketterson and 5. M. Song
Fundamentals of Superconductivity by John Robert Schrieffer
The Physics of Solids by Richard Turton
Solid State Physics: Structure and Propentics of Materials by M. A. Wahab
nline Resources—
Resources / e-books and e-learning portals
1. Condensed Matier Physics https:farchive.nptel.ac.in/courses’] 15/ 106/11 5106061/
2. Advanced Condensed Matter Physicshtips:farchive nplelac.infcourses’| | 3/103/1 15103102/
3. Introduction to condensed matter physics
https:/homepages.iith.ac.in/~kdaspupta’pd 'PH409[ Aup20 13 ]. pdf
4. Introduction to solid state physics _https:/archive.nptel.ac.in/courses/1 1 5/104/1 15104 102/
PART -D: ﬁSSESEI#‘LENT AND EVALUATION
Suggested Continuous Evaluation Methods:

e

Maximuom Marks: 100 Marks

Continuous Internal Assessment{CIA): 30 Marks

EndSemester Exam({ESE): 70 Marks

Continuous Internal Internal Test/ Quiz-(2): 20 +20 [ Better marks out of the two Test / Quiz

Assessment{CIA): Assignment / Serminar - 10 |+ obtained marks in Assignment shall be
| {By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Exam Two section- A & B

{ESE}: section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks

Bection B Descriptive answer type gts., 1 out of 2 from each unit-4x10=40 Marks

Mave and Sigmatare of Convener & Members of CHBoS: 'Lr\l--"'f{
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Program: Bachelor in Science
(Honors! Honors with Research)

Semester - VIII Session: 2024-2025

I | Course Code PHSC-09 P

2| Course Title Solid State Physics
3| Course Type Discipline Specific Elective
4 Pre-requisite (if, any)| As per I'rngn;; e

= | Course Learning.
© | Outeomes(CLO) s Apply theory and principle of semiconductors for various device

& | Credit Value

| After the completion of the course, the Students are expected to

related to theory of semiconductors.
applications

Physics

#  Analyse recorded data and [ormulate it to get desired resulis.
®  Interpret results and check for attainment of proposed objectives

#  Varnious electronics experiments and some advanced experiments in

1 Credits | Credit =30 Hours Laboratory or Field learning/Tratning

T Iﬂt:]l Marks Max. Marks:50

PART -B: CONTENT OF THE COURSE

| Min Passing Marks:20

Tatal No. n-l']l:arumg,-Tralnlngfpl:rfﬂrmantt Periods: 30 Pertods (30 Hours)

Module

- Topics{Course C{mtents}

Lab.
Experiment
Contents
of Codrse

S g L g

a
8.
9.

10

11
1.

o x

Mo of
Period

Measurement of susceptibility of paramagnetic solution { Qmm:l: s Tube Method)
To measure the Magnetic susceptibility of Solids

To determine the Coupling Coefficient of a Piezoeleciric crystal

To measure the Dielectnic Constant of a dielectric Materials with frequency
To study the PE Hysteresis loop of a Ferroelectric Crystal

To draw the BH curve of Fe using Solenoid & determine energy loss from
Hysieresis

Determination of ionization potential of Lithium/Mercury

To study [-V characteristics of photovoltaic solar cell and its efficiency
Study of optoelectronic devices and verification of inverse square law
Determination of “h’ Planck’s constant by Photoelectric effect

. Determination of “e/m” by Thomson method

De:iermina'r_inn nf Imli?ﬂliﬁn P't:-u:ntiul using Thyratron valve

Rewiar ol

T T i

30

M:!,gﬂr:'-f:r susceplihility, Dieleciric constani, PE hysteresis loop, BH curve, Resistivity, Hall
caefficient, lonization polential, Planck s constant

Kigriature nfﬂ'ﬂrrwu:r &

3 oL
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PART-C: LEARNING RESOURCES

Text Books, Refﬂrente El'iuuks and Others

fﬂ:..ﬂ..b-".u'l-\_l

7.
B

8

2.
3.
4

Text Booles:

A Text Book of Practical Physics, [. Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal
Elements of Solid State Physics, 1P, Srivastava, 2nd Ed., 2006, Prenatice-Hall of India.
Practical Physics B.Sc Il : R P Goval, Shivial Agrawal Publications

B.L. Worsnop, H.T. Flint, “Advanced Practical Physics for Students™, Methuen & Co., Lid.,
London, 1962.

5. Panigrahi, B. Mallick, “Engineering Practical Physics”, Cengage Learning India Pvt. Lid.,
2015.

[ndu Prakash: Practical Plivsics

S.L. Gupta, V. Kumar, “Practical Physics”, Pragati Prakashan, Meerut, 2014

Reflerence Books:

Experimental Methods for Engineers by LP. Holman

Semiconductor Physics and Devices by Donald A. Neamen

Optoelectronics and Photonics: Principles and Practices by Safa O, Kasap

Piezoelectricity: Evolution and Future of a Technology by Walter Heywang, Karl Lubitz, and
Wolfram Wersing

AP A o e LA

Online Resources—
e-Resources / e-books and e-learning portals

Link for e-Books for Physics: Physics Practical .

httpe:-ffwww. iigerkol ac in-ph32dfexperiment listhiml
Virtual Lab :hitps/viab.amrita.edu/Fsub=1 &brch=282
ttps:/fviab.amrita. edwindex. phpsub=1&breh=282 &sim=3 T0sent=3

https:'bop-iitk. vlabs.ac.in/exp/encrey-band-gap/simulation. html
hitp:/ivlabs.aitkgp.ac. in/ssd/index.himl#

hitp: ."ﬁ-']_gh‘; iitkgp.ac. ’m“‘mbiw

https/'da-iith. vlahs ae.inList%200f%20experiments. himl
Virtual Labs at Amrita Vishwa Vidvapeetham, hitps-//vlab.amrita edu/?sube

PART-D ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks

| End Semester Exam (ESE): 35 Marks
Continuous Internal  Internal Test / Quiz-(2): 10 &10 | Better marks out of the two Test / Quiz
Assessment (ClA): | Assignment/Seminar +Attendance- 05 | +obtained marks in Assignment shall
(By Course Teacher) | Toral Marks - 15 | be considered against 15 Marks
End Semester Laboratory { Field Skill Performance: On spot Assessment Managed by
Exam (ESE): A, Performed the Task based on lab, work « 20 Marks | Course teacher

B. Spotting based on tools& technology (written)— 10 Marlks [as per lab. statos
C. Viva-voee (hased on principle/technology) - 05 Miarks

Name and Signature of Cﬂnwuﬂ' & Me tﬁ{ CEoS: ._ /fﬁ




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Program:Bachelor in Science
(Honars/Honors with Research)

Semester - VIH | Session: 2024-2025

t

5 Course Learning.

Outcomes (CLO apphimion, . -
eSS ) ®  Appreciate the extraordinary characlenistic of lasers and differentiate it

- 1| Course Code PHSF- 10
EB Course Title Atomic and Molecular Physics
5 | Course Type I]-E:Elpllue Specific Elective
4 Pre-requisite (if, any) As per Program
& Lxplain Vector atom model and use it for analyzing hydrogen spectra.
P Analyze various spectra and cheek for possibility of a given transition
# Explain and Apply Raman’s effect and spectroscopy for vatious

from an ordinary light.
# Explore more aboul scientific contribution of Sir C V Raman

6 | Credit Value 4 Credits Credit = 15 Howrs - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks:

PART -B:

e bl

40

CONTENT OF THE FULTRSE

Umit

Total No. uf'l'l:ach:ng—lnarmng Periods (01 Hr. per period) - 60 Periods (60 Hours) |

|

Topics (Course contents)

No. of
Period

Vector atom model, quantum numbers associated with vector atom model, Spectra
of hydrogen, deuteron and alkali atoms spectral terms, doublet fine structure,
sereening constants for alkali spectra for s, p, d and [ states, selection rules, singlet,
triplet fine structure in alkaline carth spectra, L-S and J-J coupling

15

1

Different types of Spectra, Discrete set of electronic energies of molecules,
quantization of wvibrational energies, determination of inter-nuclear distance,
Transition rules for vibration and electronic vibration spectra. Pure rotational and
rotation vibration spectra, Chuantization of States Dissociation limit for the ground
and other electronic states, tansition rules for pure rotation and electronic- rotation
Spectra

15

Il

Raman effect, Stokes and anti-Stokes lines, complimentary character of Raman
and infrared spectra, experimental arrangements for Raman spectroscopy.
h[:plicuxiun ut' Raman S]:lmlmsmp}'. Resnnamm Spectroscopy, X-Rays,

v

S A

Alom Hadmtmn miemn::tmns Semi-classical des::nphﬂn ol radiation. Absorption,
spontaneous and stimulated emissions, Einstein's A and B ecoefficients, Coherent
and Incoberent emissions, LASERs and MASERs, Line widths, various types of
line broadening, two-level atoms in a radiation ficld

15

Keywerrds

eclor atom model, hydrogen spectra, electronic transitions, vibrational wtm, rotational
pectra, Raman effect

Nignarture of Convener & Members .|r C
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PART—C: LEARNING RESOURCES

Text Books, Reference Bools and Others

Texd Books Recommrended —

Atomac Physics by 1.B. Rajam

Molecular Spectroscopy by Ira N. Levine

Fundamentals of Molecular Spectroscopy by C.N. Banwell and E.M. McCash

Lasers: Theory and Applications by K. Thyagarajan and A K. Ghatak

Spectroscopy by B.P. Straughan and 5. Walker

Modem Spectroscopy by J. Michael Hollas.

Reference Books Recommended —

1. Concepts of Modem Physics, Arthur Beiser, 2009, McGraw-Hill

4. Modern Physics, John R. Taylor, Chris D. Zafiratos, Michael A.Dubson 2009, PHI Leaming
3. Maodern Physics, R.A. Serway, C.1. Moses, and C. A. Moyer, 2005, Cengage Leaming
4, Modem Physics, G, Kaur and G.R. Pickrell, 2014, MeGraw Hill

B o

{(dnline Resources— e-Resources / e-books and e-learning portals
1. hitps:Yarchive nptel.ac.in‘courses/ 115105/ 115105100/

2. htps:iarchive nptel.ac in‘courses/115/101/115101003/8

PART -D: ASSESSMENT AND EVALUATION
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment{CIA): 30 Marks

EndSemester Exam(ESE): 70 Marks

Continuous Internal Test / Quiz-(2): 20 & 20 | Better marks out of the two Test / Quiz

IntermalAssessmen | Assignment / Seminar - 10 |4+ obtained marks in Assignment shall be

t{CLA): Total Marks - 30 considered against 30 Marks

(By Course Teacher) -

End Semester Two section - A & B

Exam (ESE): SEJI:I@DTJ Ac Q1. Objective — 10 x 1= L0 Mark; £)2. Shart answer type- 5x4 =20Marks
section B Descriptive answer type gts.. 1 out of 2 from each unit-4x 10=40 Marks

Name and Signature of Convener & Members of CBuS:
% Qud H&" »‘M W [\ ot




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Program: Bachelor in Science

Semester - VIII Session: 2024-2025

aaaaa

Course {"mlr: FHSE-11

Course Title Statistical Mechanics

Course Type Dan:ip!im: Specifie Elective

da| e B

Pre-reguisite (if, any) As per Pn;gram

L 1]

At the end of this course, the students will be able to:

phase space of the classical systcm,

# Explain the connection between statistics and thermodynamics. Define the

#  Define three different types of Ensembles and discuss corresponding
theories. Define partition functions for different canonical systems.

Course Learning. ¥ Explain energy, energy-density fluctuations, and  correspondence of
Outcomes (CLOY various ensembles. Explain statistics of different quantum mechanical

ensemhbles.

dizcuss electron gas behavior worl Fermi Dirac Statistics

and Einstein and Smoluchowski theory

¥ Discuss Bose-Einstein (BE) Condensate wert, liguid Helium [T, Define and

#  Discuss Viriel expansion of the equation of state. Discuss Brownian maotion

6

Credit Value , 4 Credits Credit = 15 Hours - learning & Observation

-

Total Marks | Max. Marks: 100 |__J_"gflin_hl_:'assing Marks:

PART -B: CONTENT OF THE COURSE

40

.....

Total No. of Teaching—learning Periods (1 Hr. per period) - 60 Periods (60 IIm:nr.]

Limit

Topics (Course Contents)

| No. of |

Foundation of Statistical Mechanics

ol classical system, Liouville's theorem and its consequences, quantum states and phase space.

1

Macroscopic and microscopic stales, contact between statistics and thermodynamics, physical
significance of L2 (N,V, E), the classical gas, entropy of mixing and Gibb's paradox, phase space

15

Period |

Elements of ensemble theory

physical sigmificance of statistical quantities, example of classical system, energy and energy-
density Fluctuations and mutual correspondence of various ensembles

A system in microcanonical, canonical, and grand canonical ensembles, partition functions,

15

Formulation of quantom statistics
Cuantum mechanical ensemble theory, densily matrix, statistics of various quantum mechanical

Fermi-Dirac distributions

Thermodynamic behavior of an ideal Bose pas, Bose-Einstein condensation and, clementary
excitations in liquid helium I, Thermodynamic behavior of an ideal Fermi gas, the electron gas,
non-relativistic and relativistic degenerate electron gas, theory of white dwarf stars.

ensembles, system composed of indistinguishable particles. Maxwell-Boltzmann, Bose-Einstein,

15

v

Statistical Mechanics of interacting systems

Smoluchowski's theory of Brownisn motion

Kuywarily

The method of eluster expansion for a classical gas, Virial expansion of the equation of state. |
Theory of phase transition — peneral remark on the problem of condensation, Fluctustions: |
thermodynamic  fluctuations, Spatial correlation in 8 Auwid Brownian motion: Einstein

15

Einstein and Fermi-Dirac stalistics, ﬂ'u:_.r:.'.r_ru.:m'; Browanian malion

Macro and microsiates, ensembles, phase space, pariition function, Maxwell-Bolizmann, Bose-

Stgnnmre af Convener & Members fﬂ;@:‘k m
sg s 1L :ff’—k M
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IPART—C: LEARNING RESOURCES

Text Books, Reference Books and Others

Reference Books Recommended —

1. L.D. Landau & E. M. Lifshitz (Butter worth and Heinemann Press).

2. Fedenck Reif, Fundamental of statistical and thermal physics (McGraw-Hill publishers)
3. Kerson Huang, Statistical Mechanics (Wiley Eastern)

4. Charles Kittel, Elemental Statistical Physzics

Text Books Recommended -

I. Brj Lal, N. Subrahmanyam, P S Hemne; Heat and Thermodynamics and Statistical Physics
2. R. K. Pathna, Statistical Mechanics (Pergamon Press)

U

Online Resources— e-Resources / e-hooks and e-learning portals

. Statistical Mechamicshitps:farchive.nplel ac.in/courses/ 1 15/ 106/1 15106126/

2. Introduction to Statistical Mechanics  hitps:/archive.nptel.ac in‘eourses/ 11303/ 13103113/
3. Siatistical Mechanics  hitps://archive.nptel.ac.in/courses/] 15/106/1 1510611 1/

4. Statistical mechanics httpwow digimat. in/nptel/'coursesviden'115106126/L01  htimnl
PART -D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

e

Maximum Marks: 100 Marks

Continuous Internal Assessment(CIA): 3 Marks

EndSemester Exam(ESE): T Marks

Continunous Internal | Internal Test / Quiz-(2): 20 & 20 Better marks out of the two Test/ Quiz

Assessment (CIA): Assignment / Seminar - 10 4 pbtained marks in Assignment shall be

{By Course Teacher) Total Marks - 3 onsidersd against 30 Marks

End Semester Two section — A & B

Exam (ESE): SIE-‘EII!.D'EI. Az Q1. Objective — 10 x1= 10 Mark; ()2. Short answer type- Sx4 =20Marks
section B: Descriptive answer bvpe qts., Lout of 2 from each unit-4x10=40 Marks

&

f‘yjﬂ%_“@ "f’%’g_@y L Wk
;---ff_-
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FOUR YEAR

UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF PHYSICS

COURSE CUH_HIEL.ILUM

PART-A: INTRODUCTION

Program : Bachelor in Science .
(Honors/Honors with Research) Semester -VIII Session: 21}24'1“15_

1 Course Code PHSE-12 T
z Course Title Microprocessor ey ol
3 Course Type Discipline Specific Eleetive
4 Pre-requisite (if, any) As per program
After completion of this course a student will be able to-
¥ Understand the hasics of digital computer, Clarifi the concept of mentorfes
wied i comprler spsiem
5 Course Learning. ¥ Fomiliar with buses and regisiers available in microprocessor
Outcomes (CLO) ¥ Undersiand the addressing modes, data ivansfer group, avithmetic group,
logical growp ete. Know about Assembly Language, High-Level and Area of
applications af various languages |
#  Able fo nse Assembly Language for programming of microprocessor |.
fi Credit Value 3 Credits Credit = 15 Hours - learning & Observation
) Total Marks Max. Marks: 1K) [ Min Passing Marks: 40

PART -B: CONTENT OF THE COURSE

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Linit

Topies (Course contents)

Mo, of
Period

1

Digital Computer: Generition of computer, Digital Computer, Its basic components: Input
and output devices, Central Processing Unit (CPU) and iis organization,

Primary memory: Introduction, Types of Primary memory - RAM, SDRAM, SGRAM, DDR
SDRAM, SIMM, DIMM, ROM. PROM, EFROM, EEPROM,

Sccondary memory: Construction and working principles of Hard Disc, Floppy Disc, Optical
Disc, Magnetic Bubble Memory. Cache memaory, Real and Virtual Memory, Memory hierarchy

Microprocessor: Introduction and evaluation, Architecture and functlional erganization of Intel
8085, ALU, Timing and Control wnit, Buses: Address Bus, Data Bus and Conirol Bus, Bus
architecture:; PCI, 15A, USB and AGP. Registers: ACC, General purpose register, Stack
pointer, Program counter, Instruction register, Temporary register. Processing speed of
processor, Types of processors (Bagic ldea), Opeode and Operand, Pin Diagram and Pin
Configuration of 8085, Intel 8085 instructions, Instruction cycle, Timing diagram

i

Instruction set of $085: Addressing modes, Data transfer group, Arithmetic gl'l'_;up, Logical |

group, Branch group, Stack, [0 and Machine control group.
Programming of Microprocessor: Assembly Language, High-Level langusges, Advanlages
and Dhsadvantages of high-level languages, Arca of applications of various languages, Stack,

12

[AY

Assembly Langmage Programs: Addition of two B-hit number; sum &-hit, Addition of Two B-
bit number; sum [6-bit, &-hit subtraction, Shift an 8-bit' 16-bit number left by 1-bit, Shift an 8-

bit/ 16-bit number left by 2-bit Find larger number of two numbers, Find the larpest number in |

A data array, Find smallér number of two numbers, Find the smallest number in a data aseay, To
arrange a series of numbers in Descending order, To arrangze o data array in ascending order, 8-
bit multiplication; product in 16-bit, 8-bit division

[
]
'r.R't:rwwrF:

PLU, Memory, Microprocessor, Buses, Registers, QOpoode, Instructions, Addressing mode, Assembly
g ige, Prograsining,

w—"1C
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PART-C: LEARNING RESOURCES

Text Books, Reference Books and Others

Text Books Recommended-—
. MicroprocessorArchitectureProgrammingandapplicationswith80835, .5 Goankar, 2002 PrenticeHall

2. Digital electronics and Microcomputers, R K Gaur, Dhanpat Rai Publications

3. Fundamentals ol Microprocessors and Microcontrollers, B Ram, Dhanpat Rai Publications
Reference Books Recommended —

1. Introduction o microprocessor — Aditya Mathur, Tata McGraw Hills, New Delhi

5 Mi-:mpmcessm&t[]ﬁi: Architecture, ngrmnminﬂ and interfacing, A. Wadhwa 20010, PHILeaming

3. Microprocessors and Interfacing Devices, Rupender Singh & Sunita Jain, CBS Publications

(Online Resources—
e-Resources [ e-books and e-learning portals
1. https:fwenw freebookeentre. net/Electronies/MicroProcessors-Books himl

2. https:fwww phindia com/Books/ShoweBooks/MTMyNg/Microprocessors-Microeontrollers
3. https://books goople.coinbookstid=P-

nikelye HOC & printsec=frontcoverderedir esc=viiv=onepagedq& =false

hittpszifwww. voutube.com/watchTv=UjagUUR21 Ok

https:/fwwnw youtube com/watch Iv=d L Gwhtg KK kD

hitps:/faww classcentral com/course/swayam-microprocessors-and-microcontrol lers-98094
hitps:/fwww.youtube. com/watch?v=hwwhsNOggms

8. hitps:/fwww. voutube com/watch?v=wlmilroAgmk

e
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PART -D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

End Semester Exam | Two section— A & B

Section B Descriptive answer tvpe qts., lout of 2 from each unit-dx10=40 Marks

(ESE): Section A Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20Marks

Maximum Marks: 100 Marks

Continuous Internal Assessment (CLA): 30 Marks |
End Semester Exam({ESE): 70 Marks '
Continuous Internal | Internal Test / Quiz-(2): 20+20 Better marks out of the two Test / Quiz
Assessment (CLIA): Assignment / Seminar - 10 & obtained marks in Assignment shall be
By Course Teacher) Total Marks - 30 considersd against 30 Marks '

_-__I

Name and Signature of Convener & Membyes of CBaS: = M
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FOUR YEAR UNDER GRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART-A: INTRODUCTION

Program : Bachelor in Science
fHonors:Honors with Research)

Semester - VIII | Session: 2024-2025

U | Course Code PHSE-12 P
! | Course Title Microprocessors
4| Course Type Discipline Specific Elective
_ 1 | p re-requisite (if, any) As per Program

After completion of this course a student will be able to-
F  Understand the working of logic gates amd realization of Funcrions

5 Course Ll‘ﬂl‘ﬂll‘lﬂ+ #  Clarify the concept of covnbinational logic circuits
Outcomes{CLO) ¥ Understand the differences berween MUY, DMUX, Encoder and Decoder

and thedr use
F Familiar with basic memory elfemenis (Flip-Top)

6 | Credit Value

1 Credits ].-I_f“'m'i‘u =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks:50 | Min Passing Marks:20

IPART -B: CONTENT OF THE COURSE

rremc s

Modute Topics (Course Contents) N;-;;r?:
Al least 10 of the following or related Experiments d
Lab./ 1. Write the program using 8085 Microprocessor for Addition and Subtraction of numbers

Experiment using direct addressing mode

Contents |3 write the program using 8085 Microprocessor for Addition and Subtraction of numbers

of Lourse using indirect addressing mode
3. Write the program using B85 Microprocessor for Multiplication by repeated addition
4. Write the program using B085 Microprocessor for Division by repeated sublraction
3. Write the program using 8085 Microprocessor for Handling of 1 6-bit Numbers
f.  Write the program using 8085 Microprocessor to Use of CALL and RETURN Instruction
F. Write the program using 8085 Microprocessor to add two hexa decimal & decimal numbers
B. Write the program usingB085Microprocessor lo sublmet two hexadecimal & decimal

nurm bers L 30
9. Write the program using 8035 Microprocessor for Addition of twa 8-bit numbers I
10, WritetheprogramusingB0E3 Microprocessor for Addition of two 16-bit numbers
1. Write a program to perform multiplication of two 8-bit numbers using bit addition method
12. Write a program 1o perform multiplication of two 8-bit numbers using bit rotation method
13. Write a program to perform division of two 8-bit numbers using Repedted Subiraction
method
14. Write a program for Finding the largest and smallest number from an array
15 Writea program for Find 1's & 2"s complement of a 8 bit number
16, Write a program to Transfer Block of data bytes from one memory location to another
! 17. Any Similar programming
| Keyworels Microprocessor, Addressing mode, CALE, RETURN, Programning

.ng'nﬂmrf af Convener & Members (CBoS); 7 Lotd
IV *}W W Y
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PART-C: LEARNING RESOURCES
Text Books, Reference Boolks and Others

Text Books Recommendeid-
1. Microprocessor Architecture, Programming, and Applications with the 8085 by Ramesh 5.
Ciaonkar

2. Microprocessors and Microcontrollers: Architecture, Programming and System Design 8083,
8086, 8051, 8096 by Krishna Kant

3. Fundamentals of Microprocessors and Microcontrollers by B. Ram

4. BORS Microprocessor and its Applications by A Nagoor Kani

5. The BOBS Microprocessor: Architecture, Programming and Interfacing by K. Udaya Kumar and |
B.S. Umashankar

Reference Books Recommended—
1. Digital Electronics: Theory and Practical- Virendra Kumar, New Apge International Publications

2. Digital Electronics = A Comprehensive Lab Manual- Cherry Bhargava, B S Publication

3. Ihgital electronics experiment manual- Toger Tokheim, MeGraw Hill

4. Handhook of Experiments in Electronics and Communication- B Sasikala & 8 P Rao, Vikas
Fublishing

3. Practical Digital Electronies Manuzl- Nigel P Cook, Prentice Hall

nline Resources—
e-Resources [ e-hooks and e-learning portals

1. https:fwww.ssit.eduin/dept/assignment/ 8085 labmanual . pdf
2. hittps/pnindia.dronach info/ECEDownloads/L abmanuals/Microprocessor Lab Manual.pdf

3. htps:d/people.iitism.ac.in'~download/lab%20manuals/ece/s. % 20ECC2 | 1 %20Microprocessor®a20)
&%20Microcontroller®h20Lab. pdf

4. hitps:/www.iechnicalsymposium.com/microprocessor_lab.pdf

5. biips:/micolleze.ac.in/imageslabmannuals MICROPROCESSORLABMANUALBIT28 L pdf

PART-D: ASSESSMENT AND EVALUATION
Sugzested Continuous Evaloation Methods:

Maximum Marlks: S0 Marks
Continuouns Internal Assessment (CIA: 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous In l!ernHT nternal Test ! Quiz-{2):; L0 & 10 | Better marks out of the two Test S/ Quiz
Assessment (CIA):  JAssignment/Seminar +Anendance- 05 | #obtained marks in Assignment shall be
(By Course Teacher)  [Total Marks - 15 | considered sgainst 15 Marks
End Semester ll-ibﬂrﬂnr:r' / Field Skill Performance: On spot Assessment Managed by
Exam (ESE): A. Performed the Task based on lab. work - 20 Marks |Course teacher
B. Spotting based on toolsd& technology (written) — 10 Marks | as perlab.
| C. Viva-voce (based on prinr.:liplefm:h nology) - 05 Marks slatus

¢

arme and Signature of Convener & M.em
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART — A: INTRODUCTION

Program: Bachelor in Science X .
(Certificate/ Diploma/ Degree/ Honors) Seinsster: | Seasian: H24-13
1| Course Code PHGE-01 T
2 Course Title Mechanics
3 Course Tvpe Generic Elective Course
4 Pre-requisite (il any) As per Program B
] Course Learning After going thvongh the cowrse, the student showld be able fo:
Outcomes (CLO) # Analyze avd apply the lows of motion fo various dynamical yitwations,
= Explain and demonsirate the principle of conservation of momernizm and
energy including their application in real-world scenario such as
colfiston ard emergy ironsformation.
# Evalugie and colcilate moment of fnertia for objects of different shapex
and analyze how these properties affect the motion of rotating bodies,
B Analpze fow of fuids,
¥ Describe special relativistic effeces and their effocts o the mass angd
erterey of a moving obfect,
6 Credit Value 03 Credits | 1 Credit= 15 Hours for Learning & Observation
7 Total Marks Maximum Marks: 100 ] Minimum Pass Marks: 40

PART — B: CONTENT OF THE COURSE

Total No. ufi'eaching—[earning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Umit

Topics (Course contents)

Mo of
Perinds

Historical Background: Contribution of Aryabhatta and Yamhmihir to science and society, Bricf
biography of Vikram Sarabhai with his contribution, Vectors: Scalar and vector quantities &fields,
Scalar & Yector products of two vectors, Denivatives of a vector, Ciradient of scalar field and its
physical significance, Laws of Motion: Review of Newton's Laws of motion, Dynamics of & system
of particles, Concept of Center of Mass, Motion of center of mass, Congervation of linear momentum,
Mation of Rockel. Work and Energy: Work-Energy theorem for conservative forces, Force as a

L2

gradient of Potential Energy, Conservation of energy, Elastic and in-elastic Collisions

Raotational Dynamies: Angular momentum, Terque, Conservation of angular momentum, Moment
of Inertia, Theorem of parallel and perpendicular axes (statements only), Calulation of Moment of
Inertia of discrete and continuous objects (Rectangular lamina, disc, solid cylinder, solid sphere).
Elasticity: Stress & Strain, Hooke's law, Elastic constants, Poisson’s Ratio, Relationship between
various elastic modulii (without derivation), Work done in twisting a cylinder. Fluid Dynamics:
Flow of Muids, Coefficient of viscosity, Derivation of Poiseulli’s formula, Motion of a spherical body

12

falling in a viscous {luid, Stoke’s law, Expression for terminal velocity.
Ceravitation: Mewton's Law of Gravitation, Mation of a particls in a central force field {(motion iz in
a plane, angular momentum is conserved, areal velocity is constant), Kepler's Laws {statements
only), Satellite in circular orbit and applications, Geosynchronous orbits.

Oicillations: Simple harmonic motion, Differential equation of SHM and its solutions, Kinatic and
Potential Energy, Total Energy and their time averages, Compound pendulum, Differzntial equations
of damped oscillations and forced cscillations (Conceptual only).

v

Special Theory of Relativity: Frame of reference, Galilean Transformations, Inectial and Non-
inertial frames, Outcomes of Michelson Morley’s Experiment, Postulates of Special Theory of
Relativity, Lorentz Transformation, Length contraction, Time dilation, Relativistic transformation
of velocity, Relativistic variation of mass, Mass-energy equivalence, Transformation of Energy and
MAomentum.

~TELEL =

Kepwords:

T R L e

10

| Aryabhatta, Vectors, Newion's Laws, Angufar Momentum, Elasticity, Gravitation, Dmlla.u-:-ng Relativity

"™
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PART — C: LEARNING RESOURCES

Text Books, Reference Books Recommended and Others

Text Books Recommended-
1. Mechamcs & Properties of matter, D.C., Tayal & P. Tayal, 2023, Pub. By Authors.
2. Unified Physics [ -R. P. Goyal, Shivlal Agrawal Publication
3. Umified Physics [, Navbodh Publication
Reference Books Recommended-
1. Mechanics, Berkeley Physics, vol 1, C. Kittel, W. Knight, et.al. 2007, Tata MeGraw-Hall.
2. Physics, Resnick, Halliday and Walker &/e. 2008, Wiley.
3. Introduction to Special Relativity, R. Resnick, 2005, John Wiley and Sons.

= TR N e R B

nline Resources (e-books/ learning porfals/ other e-resources)

1. All e-books of physics hitps:www.e-booksdirectory com/isting phpTeatepory=2

2. Free physics text book in PDF

3. https:fwww. motionmountain.net7gelid=CjwK CAjwmgikBRB_EiwAjkNDpSvEYyaxK 1s0kKm
alVROAWGhchRwFICCO-vpZ K| jrPoEOAnBgifogRoClILsQAYD _BwE

4. Camhridge University Books for Physies httpsyfwww.cambndgeindia.ome/
3. Books for solving physics problems hitps://bookboon.com/en/physics-ebooks

6. MNPTEL Online courses hitps:/nptelac.in‘courses'1 15 105098
hitpz:farchive. nptel.ac.infeourses/1 15106/ 1 15 161235

7. BSc Lectures by Prof. H C Verma: https://bsc.heverma. in/index. php'coursesrelativity:
https:/bsc.heverma.n/index. phofcourse/cm|

PART — D: ASSESSMENT AND EVALUATION

Soggested Continuous Evaluation Methods:

Maximum Marlks: 100 Marks
Continuous Internal Assessment (CLA): 30 Marks
End Semester Examination (ESE): 70 Marks
Continuous Internal | Internal Test/ Quiz (2): 20 + 20 | Better marks out of the two Test / Quiz
Assessment (CIA): Assignment! Seminar (1): 10 | + marks obtained in Assignment shall be
(By course teacher) Total Marks: 30 | considered against 30 Marks
| End Semester Two section - A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 = 20 Marks
Section B: Descriptive answer type,1 out of 2 from each unit-4 x 10=40 Marks

Mamre and Signalure nEWMr& Members of CBas;
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FOUR YEARS UNDERGRADUATE PROGRAM (2024 — 18)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM
PART — A: INTRODUCTION
Program: Bachelor in Science Semester: | Session: 2024-25
(Certificates Diploma/ Degree! Honors)
| | [ Course Code PHGE- 01 P ' o
2 | Course Title Mechanics
3 | Course Type Generic Elective Course
4 | Pre-requisite (if any) As per Program
5 | Course Learning After the completion of the course, Students are expected 1o
Ouicomes (CLOY understand working mechanism and laws of classical mechanics.
The Students will be able to
F Assemble required parts/devices and arrange them to perform
gxperiments.
# Record! observe data as required by the experimental objectives.
> Analyze recorded data and formulate it to get desired results,
| ¥ Interpret results and check for attainment of proposed objectives
refated to laws of mechanics and its applications
6 | Credit Value 01 Credit | 1 Credit = 30 Hours Laboratory Work
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE

Total No. of learning-Training/ performance Periods- 30 Perieds {30 Hours)

Mo, of

4 Pertod

30

Searle’s Method, Stoke’s Method, Cappilory Rise Method, Viscosity, Surface Tension

Signature af Cnnvtn:r & Members [CBaS) :

Sr. Ohjects (At least 10 of the following or related Experimenis)
N,
1 | Measurements of length (or diameter) using vernier caliper, screw gauge and
travelling microscope.
2 | To study the random error in ohservations.
3 To study the motion of the spring and calculate (a) Spring constant and, (b) . |
4 To determine the Moment of Inertia of a Flywheel.
3 To determine g and velocity for & freely falling body using Digital Timing
Technigue.
[ To determine Coefficient of Viscosity of water by Capillary Flow Method
(Poizeuille’s method).
F To determine the Young's Modulus of a Wire by Oplical Lever Method.
| 8§ To determine the Modulus of Rigidity of a Wire by Maxwell's needle.
9 To determine the elastic constants of a wire by Searle’s method
10 | To determine the value of g using Bar Pendulum.
11 | To determine the value of g using Kater's Pendulum.
- Study of bending of a beam! cantilever
1} | To determine Moment of Inertia of an irregular body by Inertia Table
Keywords Mament of Inertia, Pendulum, Vermnier Callipers, Screw Gauge, me:i[mg microscope, Elastic Conscant,

Mﬁi\w
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PART-C: Lea rning Resources

Text Books, Reference Books and offiers

Text Books Recommiended-
1. Advanced Practical Physics for students, B.L.Flint&H. T.Worsnop, 1971, Asia Publishing House,
2. Engineering Practical Physics, S.Panigrahid& B.Mallick. 2015, Cengage Learning India Pvt. Lid.
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, | [th Edition, 2011, Kitab

Mahal, New Delhi,
4. Practical Physics B.5c. | : R P Goval, Shivlal Publications
| Reference Books Recommended-

1. Advanced Practical Physics for Students by B.L. Worsnop and H.T. Flim
2, Prmactical Physics by G.L. Squires
3. An Introduction to Error Analyzsis; The Study of Uncertainties in Physical Measurements by
Johrt K. Taylor
4, Mechanics and Properties of Matter by J.C. Upadhyaya
Onfine Resources (e-books! learning porfals! other e-resources)

|. Link for e-Books for Physics: Phvsics Practical .

hitpsfOwww. wou.ac. in/sites defaulUhles' s m/BSCPH- 104 pd 0
2. Virtual Lah :J:Lﬂm;-i-:'.wf!?kz-,amﬂ!ﬁmw;*mb:.l:&bmhﬁ?i

Hps:iy ifa.eduTsub=1&bhreh=74&sim=37 | &cni=]
4 hltpf. .""m.l.-".'.' e masiate, 1:|:h|.-'l.r|'::ru",

PART — D : ASSESSMENT AND EVALUATION
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CLA): 15 Marks

End 5emester Exam (ESE): 35 Marks

Continuous Internal Internal Test / Quiz - (2): 10 & 10 | Better marks out of the two
Assessment (CIA): Assignment/Seminar +Attendance — 05 | Test'Ouiz  +Marks obtained in
By Course Teacher) Total Marks - 15 | Assignment shall be considered

ggainsl 15 Marks
End Semester Laboratory Performance: (o spot Assessment Managed by Coorse
G Performed the Task based on lah, work =20 Marks | teacher as per lab.
Exam (ESE): Spotting based on tools & techinology (written) — 10 Marks | o000 F
Yiva-voce (based on principle/technology) - 5 Marks

Nome and Signoture nft:nnvmr& Members of CBaS:
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FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)

DEPARTMENT OF PHYSICS
COURSE CURRICULUM

magneiism and e!enirnmagnetlc induction.

#  Compare rise and decay of current in LR, CR, LCR circuits,

geopraphic siluations,
7 Dertve and analyvze Maxwell's equations.

PART — A: INTRODUCTION
Program: Bachelor in Science Semester: 11 Seszion: 2024.25
(Certificate’ Diploma/ Degree’ Honors)
1| Course Code FPHGE-02'T
2 | Course Title ELECTRICITY AND MAGNETISM
L! Course Tvpe Generic Elective Course
4 Ii'rd{:-hra_u-l;tl: {(ifany) As per Program
5 Cnum:: I_..r,arnlug After going through the course, the student should be able to:
Outcomes (CLO) ®  State vanous laws related with electrostatics, dielectric, electric cumrent,

B Apply veclor (elecirie fields, Coulomb's law) and scalar {clectric
potential, electric potential energy) formalisms of electrostatics,

# Apply Biot-Savart law for calculation of magnetic field in simple

f Credit Value

03 Credits | 1 Credit= 15 Hours for Learning & Observation

7 | Total Marks Maximum Marks: 1040 | Minimum Pass Marks: 40

PART - B: CONTENT OF THE COURSE

Total No. of Teaching—learning Perlods I_'IJ:L Hr. per peﬂnd} - 45 Periods (45 Hours)

Umit

e

Topics l[l:uu rse mnt-.':hls:

Mo, ol
PFeriods

Power plants inﬁ-ﬁlnhgaﬂl: An overview of thermal and hydroelectric power planis in
Chhattisgarh.

Vector Annlysis: Divergence & Curl of Vector felds, Line, surface and volume integrals
of Yector fields, Geuss-divergence theorem and Stoke's theorem of vectors and its
application in electrostatics and magnetostatics. Electrostatics Reld: Electrostatic Field,
electric Aux, Gauss's theorem of electrostatics, Applications of Gauss theorem- Electric
field due to point charge, infinite line of charge, plane charged sheet, charged conductor.

12

|

Electrostatic potential; Eleciric potential as line integral of electric feld, potential due o
g point charge, Calculation of electric fizld from potential, Capacitance of Parallel plate
capacitor, Energy per unit volume in electrostatic field.

Dielectric & Electric Currents: Dielectrc medium, Polarisation, Displacement vector,
Gauss's theoremn in dielectrics, Parallel plate capacitor completely filled with dielectric.
Steady current, current density J, non — steady cumrent and Confinuity equation, Rise and
decay of current in LR, CR, LOCR circuits,

13

Magnetism: Magnetostatics: Biot-Savan's law and its applications- straight conductor,
circular eoil, solenoid carrying corrent, Divergence and curl of magnstic field, Magnetic
veclor polential, Ampere’s circuilal law,

Magnetic properties of matenals: Magnefic intensity, magnetic induction, permeability,
magnetic susceplibility, Briel introduction of dia, para and ferro-magnetic materiaks.

In

I

Electromagnetic Induction: Faraday's laws of electromagnetic induction, Lenz's law, self
and mutual inductance, L of single coil, M of two coils, Energy stored in magnetic field

Maxwell's equations and Electromagnetic wave propagation: Equation of continuity of
current, Displacement current, Maxwell's equations, Wave equation in free space.

10

i

| Keywords:

Induction, Maxwell’s Equation and Electromapnetic Wave Propagation

Vector caleulus, Electrostatics, Diclectrics and Electric Current, Magnetizm, Electromagnetic

Slgnature of Convener & Members (CBoS) :

A
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PART — C: LEARNING RESOURCES
Text Books, Reference Books and Oihers

Text Boolks
. Electricity and Magnetism, D C Tayal, 1988, Himalaya Publishing House.
2. LUnified Physics — Part II, R. P. Goyal, Shivial Agrawal and Sons
3. Unified Physics — Navbodh Publications
4. Introduction to Electrodynamics and Electromagnetism, H. C. Verma,
Reference Books
I. Vector analysis — Schaum’s Outline, M.R. Spiegel, S. Lipschute, D. Spellman, 2nd Edn., 2009,
MeGraw- Hill Education.
2. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.

Online Resources (e-boeks! learning porials! ather e-resources)

[. Al e-books of physics  hittps Ywww. e-booksdirectory.c h31] Ceaiegory=2
2. Free physics text book in PDF

hitpswww motionmountain net P relid=Chw KCAfwmg IRBRE. Eiw AN Dp3vBYeicK s Kmal
FROAWGlichRwlUCO-vp /K firPoEOARBgSfeq RoCILe(04AvD Bwi I
Cambridge University Books for Physics ittps.vww cambridgeindia arg/
Books for solving physics problems htips:/bookhoon com/en/phyrics-ebooks
NPTEL Onlire courses: hitps:Sonfinecowrsey npiel ac infmoc ] phll3/preview
hutpsarehive nptel ac.infcourses'd 15/104/1 13 104088/

Classicol Eleciromagnetism - 1 [Electrostotics) ilipsYbsc_hoverma in/course/ces ]

Clussicol Electromagnetism - 2 (Efectrostatics) Atips.:/hac hoverma in/course’ceed

g B A

PART = I: Assessment and Evaluation

Suggested Coatinuous Evaluation Methods:

Maximum Marks: 1040 Marks
Continuous Internal Assessment (CLA): 30 Marks
End Semester Examination (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz (2); 20+ 20 | Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/ Seminat (1): 10 | + marks obtained in Assignment shall be

(By course teacher) Total Marks: 30 considered against 30 Marks

End Semester Two section— A & B
Exm mi'ﬂ,ﬂﬁn“ {ESE}‘. Section A: Ql. ﬂhlel’.‘ti.'ulL‘— 10 x1=1i Mark; I}I Short ansieer I_:.-'p:- Sxd =20 Marks
Section B: Descriptive answer type,1 out of 2 from cach unit- 4 x 10=d40 Marks

Nare and Signature of Comvener & Members of CBoS: M}H g.ag;’!j__
h M .



FUOUR Y EARS UNDEKGKADUA TE PRUGKAM (2024 — 1)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART — A: INTRODUCTION

Program: Bachelor in Science I Semester: 11 Session: 2024-25
{Certificate/ Diploma/ Degree/ Honors)

I [ Course Code l PHGE- 02 P
2 | Course Title Electricity & Magnetism
3 | Course Type Generic Elective Course
4 | Pre-requisite (if any) As per program
5 | Course Learning After the completion of the cowrse, Students are expected io undersiand working
Outeomes (CLO) bawes of Electeicity, Mugnetism and EMWs. The studers will afso be able ro
¥ Ferify various circuit lows, network theorems, using simple sleciric
cireuits. Assemble requived porisidevices amd arronge them o perform
EXPEFIRENTS
#  Verify variouws faws i elecivicity and mognetism such ax Lenzs faw,
Faraday's {mw and learn abowt the consiruction, working of variows
MEasuring IRstrers
#  Record’ observe dofa as required by the experimental obfectives. dnmhze
recorded dala and formulate it to ger desived resulis
F  Inmierpres resulis and check for attainment of proposed obfeciives related
to laws of Electricity, Magretitee and it applications
6 | Credit Value 01 Credit | I Credit = 30 Hours Laboratory Work
7 | Total Marks Maximum Marks: 50 | Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE

Total No. of learning-Training/performance Periods - 30 Periods (30 Hours)

[ Mo of

Sr. Objects (At least 10 of the following or related Experimenis)
Nao. Periods
1 | Tousea Multimeter for me.asuring-{E]' Resistances, (b) AC and DC Valtages (¢) DC
Current, and (d) checking clectrical fuses. 30
- 2 | Tocompare capacitances using De’Sauty's bridge.
3 | Measurement of field strength B and its variation in a Solenoid Determine (dB/dx). |
4 [Te study the Characteristics of a Series RC Circuit,
5 | Tostudy a series LCR circuit and determine its (a) Resonant Frequency, (b) Quality
Factor. _
6 | Tostudy a parallel LCR circuit and determine its (a) Anti-resonant frequency and
b} Quality factor Q.
7 | To determine a Low Resistance by Carey Foster's Bridge,
B To verify the Thevenin and Norton theorem.
o To verify the ‘?up::rp-usulmn and Maximum Power Transfer Thmrr:m
10 | To use a vibration magnetometer and study magnetic field,
: 1T | Sty of magnetic field due to a current loop.
12 | Study of magnetic fields using Deflection Magnetometer
13 | Mini Project: Construction and Study of Solenoid and measurement of its magnetic field
HEJIM__ Multimeter, Capacitance Comparison, Magnetic Field, RC Cireuit, Series LCR Circuit,
Parallel LCR Circuit, Low Resistance Measurement, Electrical Theorems

Srgnnrure of Convener & Memhera:yﬂaﬂ ;
rpllﬂ:l”l)lll .-"' 3
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FART =L LEAKNING RESUOUKCES

Text Books, Rffcrem:: Books and thers

Text Books Recommended-

1. Engineering Practical Physics, 5. Panigrahi & B.Mallick 2015, Cengage Learning India Pvi.
Ltd.

2. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kiahb
Mahal, New Delhi.

3. Unified Practical Physics : R P Goyal, Shivial Agrawal & Sons

4. Unified Practical Physics: Yugbodh Prakashan

5. Unified Practical Physics: Navbodh Prakashan

Reference Books Recommended-
1. Basic Electrical and Electronics Engineering by 5. K. Bhattacharya
2. A Textbook of Electrical Technology by B.L, Theraja and A K. Theraja (Wolumes | and 2)
3. Engineering Circuit Analysis by William H. Hayt, Jack E. Kemmerly, and Steven M. Durbin
4. Peactical Fh:.-'suz'a by G.L. Squires

Cnaline Resources fe—ﬁﬂ.ﬂﬁ.t-"' fearning portuls’ other e-resources)

I. Link for e-Books for Physics: Physics Practical |

hitpsfwww uouac. invsites!defaul i/ files/sm/BSCPH- 104, pdf

Virtual Lab httpevlabamrita gdwindey,phplsub=| &breh= 192
hirpcemv-gu, v hiths g, in'd

Htlpssfwsw pe mssiate sdu's [sm/

https2nationalmaz|ab.org/meenet-acadeny/ watch-play/interactive-tutorial s

- hupsifigvasacsininfogoniing 2-14-a3

=

PART D' ASSESSMENT AND EVALUATION
Suggested Continuons Evaluation Methods:

Maximum Marks: 0 Marks
Continuous Internal Assessment (CIA)X 15 Marks
End Semester Exami{ESE): 35 Marks
Continwous Internal | Internal Test / Quiz-<(2}: 10 & 10 | Better marks out of the two
Agsessment (CEIA): Assignment/Seminar +Attendance — 05 Test/ Quiz + Marks obtained
[By Course Teacher) Totil Marks - 15 | in Assignment shall be
..... considered agninst 15 Marks
End Semester I.al:rnratnnr Performance: On spot Assessment Managed by
Performed the Task based on lab, work = 20 Marks Course teacher
Exam (ESE): Spotting based on tools & technology fwritten] — 10 Marks | L. or lab, status
Viva-voce [based on principle/technology] - 05 Marks

Nome ond Signature of Convener & A




FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)

DEPARTMENT OF PHYSICS

¥ Energy crisis at national and international scenario.
¥ Renewable sources of energy and their importance.
¥ Availability of renewable energy resources in India.
¥ Knowledge about energy harvesting technology.

COURSE CURRICULUM
PART - A: INTRODUCTION
Program: Bachelor in Science Semester: I/ IS Y Session: 2024-25
(Certificate/ Diploma/ Degree/ Honors)

1 [ Course Code PHVAC-01

2 | Course Title Renewable Energy and Energy Harvesting =~ |
3 | Course Type "~ Value Addition Course

4 | Pre-requisite (if any) As per Program :
5 | Course Leaming Objective of the course is to impart students; the knowledge of renewable |

Outcomes (CLOY) energy and they are expected to learn about:

& | Credit Value 02 Credits | 1 Credit= 15 Hours- Learning & Observation

7 | Total Marks Maximum Marks: 50

| Minimum Pass Marks: 20

PART - B: CONTENT OF THE COURSE

Total No. of Teaching=learning Fer[ud::-.l:ﬂlﬂF Eér period) - 30 Periods (30 Hours)

Uinit

Topics

Mo, of
Peruod

Fossil fuels and Alternate Sources of energy: Fossil fuels and nuclear
encrgy, their limitation, need of renewable energy, mon-conventional energy
sources. Limitations of non-conventional energy resources. Environmental
aspect ol energy, World energy status, Energy scenario in [ndia.

Geo thermal Energy: Geothermal Resources, Geo thermal Technologies.

I

o7

Solar energy: Solar energy, its importance, siorage of solar energy, solar
pond, non-convective solar pond, applications of solar pond and solar energy,
solar water heater, flat plate collector, solar distillation, solar cooker, solar
green houses, solar cell, absorption air conditioning. Meed and characteristics
of photovoltaic (PV) systems, sun tracking $ysicms.

Hydro Energy: Hydro power resources, hydro power technologies,
environmental impact of hydro power sources.

08

1

Biomass encrgy: Biomass resources, Biomass conversion technology, biogas
generation, factors affecting bio-digestion, working of biegas plant (with block
diagram), biogas [rom plant waste, biomass energy programme in I[ndia,
Biodiesel production from non-edible oil seeds.

Ocean  Energy: Ocean Energy  Potential  against Wind  and  Solar, Wave
Characteristics and Statistics, Wave Enerpy Devices.

l

Y

08

Wind Energy harvesting: Fundamentals of Wind energy, Wind Turbines and
different electrical machines in wind turbines. grid interconnection topologies.

Piezoelectric Energy harvesting: Introduction, Physics and characteristics of
piezoelectric effect, piezoeleciric materials, Piezoelectric Energy harvesting
applications.

Kepwords:

a7

Fossil fuel, Renewable energy sources, Solar energy, Biomass encrgy. Electromagnetic

Enerpy Harvesting, Piezoelectric Energy harvesting.

Signature of Convener & Members {CBoS):
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PART - C: Learning Resources

Texr -E-Elﬂk!', Reference Books and Others

Text Books Recommended-
MNon-conventional energy sources - .0 Rai - Khanna Publishers, Mew Delhi

l.

2, Bolarenergy - M P Agarwal - 5 Chand and Co. Ltd.

3. Solar encrgy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Ltd.

4. Godfrey Boyle, “Rencwable Energy, Power for a sustainable future”, 2004, Oxford University Press,
in association with The Open University.

5. Dr. P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009

6. ). Balfour, M. Shaw and S._ Jarosek, Photovoltaics, Lawrenee ] Goodrich (USA),
Reference Books Recommended-
. Mon-Conventional Energy Resources by B.H. Khan
2. Rencwable Energy Sources and Emerging Technologies by DLP. Kothari, K.C. Singal, and Rakesh
Fanjan
- Solar Energy: Fundamentals, Design, Modelling and Applications by G.N. Tiwari
Hydropower Development in India: A Sector Assessment by Pradeep Chaturvedi
5. Biomass Conversion: The Interface of Biotechnology, Chemistry and Materials Science by Samir K.
Khanal, edited by B.C. Meikap and P.K. Bhattacharva
6. Ocean Energy: Technology, Environmental Impact and Renewable Energy by Pranav Kumar and T.
Balaji
7. Wind Energy: Theory and Practice by 5. Rao and Dr. B.B. Parulekar
8. Piczoclectric Materials and Devices: Applications in Engineering and Medical Sciences by Arun
Cihosh

e

Ounline Resources fe-books/ learning portals/ other e-resonrces)

httE:.f.-';r}:5.}_'1'_}.;j|:n;r!iﬂ.nm-"-vi}:iaﬂcnﬂ'.vﬂblt ENETEY

1.

2. Renewable Enargy Engineering: Solar, Wind and Biomass Energy Systems - Course (nplal.acin)

3. Technolomies For Clean And Rensewakhle Energy Production — NPTEL+

4. NPTEL :: Mechanical Engineering - NOC:Selection Of Nanomaterials For Energy Harvesting And Storase
Application

3. Wind energy Labs : Mechanical Engi i : i i tham Virfual Lab

6. Virtual Labs {vlabs.ac.in

7. hitps:fiveuly beluYaxTTyoyps

PART - D: ASSESSMENT AND EVALUATION
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CLA): 15 Marks

End Semester Exam (ESE): 35 Marks ]
Continuous Internal | Internal Test' Quiz- (2); 10+ 10 | Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment! Seminar+ Attendance- 05 | + marks obtained in Assignment shall

By course teacher - |
(By ) Total Marks- 15 | be considered against 15 Marks.

End Semester Twao section - A & B
Examination (ESE): | Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer type- 5x2 =10Marks
Section B: Descriptive answer type qts., 1 out of 2 from each unit- 4w05 =20 Marks

Signature of EﬂEuiner & ;ﬂe(ﬁzt;em E?% ﬁ’{




FOUR YEARS UNDERGRADUATE PROGRAM (2024-28)
DEPARTMENT OF PHYSICS
COURSE CURRICULUM

PART — A: INTRODUCTION

Program: Bachelor in Science Semester: [ IV/V/ VI Session: 2024-15
(Certificate/ Diploma/ Degree/ Honors)
I | Course Code PHSEC- 01
4 | Clonnse Yills Basic Electrical Skill
3 | Course Type Skill Enhancement Course
4 | Pre-requisite (if any) As per Program
5 | Course Learning On suceessful completion of the course, student is expected to enhance his
Outcomes (CLOY) clectrical skill through:
¥ Understanding importance of accuracy in measuring physical quantities.
¥ Lzing basic mechanical toalz,
*  Using various measuring instruments.
¥ Foult finding and repairing simple domestic appliances
6 [ Credit Value 02 Credits 1 Credit= 15 Hours for Theoretical Learning & =
- (1C+1C) 30 Hoars Laboratory or Field learning/ Training
7 | Total Marks Mazimum Marks: 50 | Minimum Pass Marks: 20

PART — B: CONTENT OF THE COURSE

Total Mo, of Teaching-learning Periods:

Theoary — 15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods {30 Hours)

No. of
Module Topic [Course Contents) Paciod
i Measurement; Idea about accuracy in measurement, measuring devices for commonly 15
uwsed physical quantities (Length, Mass Density, Temperture, Power, Current,
Yoltage, Resistance, capacitance, inductance, frequency etc).
D.C Clreeubt: Obms faw, Series and parallel resistance circuit, Kirchho!Ts lawé their
application, Primary and secondary cells, maintenance of secondary cells.
A.C. Cireults: Generation of AC voltage, wave shape, frequency, peak, average,
instantaneous & BMS values, ides about B, L, C circiuits
Heating & Lighting eMects of current: Joule's law of elecine heating and s domestic
applications, idea of commonly wsed lighting bulb, tube, CFL, LED.
Working: Working principle of Domestic appliances like clecinic fan, Cooler,
Iwventers, Mixer, Elecic heater elc
Safety measurements- Safety measurements in working with mechanical and electrical
tools, esting and repaic of electrical appliances, |
1] Laboratory Worl: 30

{i} Use of basic tools: Screwdriver, Pliers, Wrench, Hacksaw, Spanner, Hand
and eleciric drill, Soldering iron efc,

(i) LUee of Waolimeter, Current meter, electronic halance.

{117 Lige of Multimeter, CRO,

{iv) Design & Constrisction of extension board

(¥} Fan repairing and its study

(vi) ilixer repairing and s study

(vii]  Electrc kettle repairing and its study

(viki)  Electric press repairing and iis siudy

(ix})  Cooler repaining and its study

(x) Geezer repairing and its sfudy

(xi) Inverior repairing a.nd its study

Signature of Convengr & Members
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Text Books, Reference Books and Others

Texi Books Recommended-

. Atext book in Electrical Technology - B L Theraja - 8 Chand and Co.
Electrical circuits, - M Nahvi and J Edminister, Schaum's outhine series, Tata MoGraw 2005
Circuit Theory, A Chakraborti, Dhanpat Rai & Co.
A Text book of electrical technology, - Viol.1, B L Thereja, 5. Chand & Co, Dethi
A text book of electrical technology- 1 B Gupta, SK Kalana & Sans,
Principle of electrical engineering- V K Mehta, Rohit Mehta, 8. Chand & Co, Delhi
Electronic Devices, 7/e Thomas L. Floyd, 2008, Pearson India
Reference Books Recommended

1. Electrical and Electronic Measurements and Instrumentation by RK. Rajput

2. Electrical Workshop: Safety, Commissioning, Maintenance & Testing of Electrical

Equipment by B.P. Singh
3. Electricity and Magnetism by D.N. Vasudeva

S Bl b

(fine Resources (e-books/ learming portals’ other e-resources)

Mational Digital Library- https://ndliitkgp.ac.in/
https:/fnptelac.in/courses/103/108/108 108076/

Basic Instrumentation Skills — Selfstudy |nstitute

physics dlsunbv.ac b

hitps:ifwwew sathvabama ac indsites’de fauly files/course-material/ 2020-
10/note 1469078786, PDF

R

PART — D: ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Muarks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal | Internal Test / Quiz<{2): 10 & 10 | Better marks out of the two Test
Assessment (CIA): Assignment/Seminar + Attendance - 05 |/ Quiz  + marks obrained in

\By Course Coordinator] | .01 Marks- 15 | Assignment shall be considered
againgl 15 Marks
End Semester | Laboratory /SKill Performance: On spot Assessment Evaluation by
Examination | A. Performed the Task based on learned skill - 20 Marks | Coerdinator
(ESE) B. Spotting based on tools {written) = 10 Marks
C. Viva-voce (based on principle/technology) - 05 Marks

Slgnature of Convener & Members (CBaS):
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