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EEFARTMENT OF

VISION

A department thal can effectively  hamess s muolbdisciplinary  strengths W create an
academically stimulating atmosphere; evolving into & well-integrated system that synergics
the efforts of its competent  facolty towards impaning intellectual  confidence  that
aics comprehension and complements the spirit of Inguiry.

MISSIOMN

® To create well-rounded individueals ready o comprehend scientific and techmical challenges
offered in the grea of specialization.

# To counsel the students so that the road map becomes clearer to them and they have the
zest i turn the blueprint of their careers mto a material reality.

® To encourage critical thinking and develop their research acumen by aiding the nascent
spirit for scientific exploration,

#  Help them fake cconomic, social, leeal and politcal considerations when visualzmg the role
oftechnology i improving gquality of fife,

e To infuse intellectual audacity that makes them take bold initiatives to venture into
alternative methods and modes o achicve technological breakthroughs.
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B.Sc. (Hons.) Physics

Physics is the most fundamental of the sciences. New concepts, such as Cuantom Mechanics and

Relativity, are introduced at the degree level in order to understand nature at the deepest level.

These theones have profound philesophical implications because they challenge cur view of the
evervday world, At the same time, they have a huge impact on sociery since they underpin the
technological revolution. While studving one of the most intellectually satisfying disciplines, one
can acquire transferable skills including mumeracy, problem-solving, an akility 10 reason clearly
and communicate well, Core phyvsics topies imclode Newtonan Dynamics, Wave Phenomena,
The Material Universe, Working with Physics, Practical Physics and Maths for Physics,

Electrompgnetism, Condensed Matter, OQuantum and Atomie Phyvsics and Muclear and Particle
Physics,

Aims of the Undergraduoate degree programme in Physics with honoors
The overall aims of the Undergraduate honors degree programme in physics are fo:

#* Prodocing graduaies who are well-grounded in the fundamentals of Physics and acquisition
of the necessary skills, in order to use their knowledge in Physics in a wide range of

practical applications.

# Developing creative thinking and the power of imagination to enable the graduates to work
in rescarch in academia and industry for hroader application.

# Accommodatimg their relevant ficlds in allied disciplines and allowing the graduates of
Physics to fit into the interdisciplinary environment.

# Relating the training of Physics graduates to the employment opportunitics within the
country.,

It alse promotes research and creative activities of students by providing exposure tothe realm of
physical science and technical expertise, The B.Sec. (Hons.) programme m physics 15 designed to
provide a thorough basic knowledge in physics at the undergraduate level, Apart from the
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general topics in physics, many of the new topics incheded in the syllabus keep the students
abreast with the latest developments taking place in the fickd. Also, the experiments chosen for
each practical course are such that they bring out the concept of application of the theory in a
practical situation. It also helps in creative thinking and self-feaming,

PROGRAM OUTCOMES OF UG PROGRAM OF FACULTY OF

SCIENCES
Pl | Dhsciplinary
knowledge
. (LR : Commiznication

POA

Skilks

| Problem solving

Analytical reasoming

Research-relaied
[ shills

Capable of demonstrating  comprehensive  kiowledge  and
understanding of one or more disciplines that form & pant of an

umdergraduste programme of stady,

Ability to express thoughts and ideas effectively in writing and orally;
Communicate with others using appropriste media; confidently share
oive”s wiews and express herselfhimsell dermwmatnate the ability
listen carefully, rend and weile analytically, and presemi comples
information clearly ond concisely to different groups,

Capacity io extrapolate from whai one has leamed and apply their

comgetencics to solve different kinds of non-familiar problems, rather
tham peplicate curriculum content knowledge; and apply one™s leamng
io real-lific situations,

Ability o evaluate the relighility and relevance of evidence; identify
logical Maws and boles in the argumems of odhers; analyze and
synthesize dutn from a variely of sources; draw valid conclusions and
support them with evidence ond  examples, ond oddress oppesing
viewpaints.

& sense of inguiry and copability for asking relevontappropriste
questions, proflematizing, synthesizing, and anticulating, Ability o
recopmize couse=and=cffict relationships, define problems, formulxe
hypotleses, test hypotheses, analyze, interpret and drw conclsions
frowm clit, establesh Bypotheses, prichict conse=and-efTect relatsomships;
ability to plan, execute and report the results of an experiment oF
investigation



Technical Capabality to wse JCT moa variely of leamung situations, demonsirale
It_nnwledg&-‘digilal. ability to access, evaluate, and use a variety of relevant infermation
Iteracy sources; and use appropricte software for annlvsis of date. Capabality

b analyse and synthessze the hasic data

_ L’m?ﬂmhi'l‘ Capability for mappimg out the fesks of o beam or an erganization, ansd
| readiness'qualities setiing direction, formulating an inspinng vision, building o team who

can help achieve the vision. motivating and inspiring team members. o
chgage with that vision, amd using management skills to guide people
i the vight destisaton, 1o a st and efficient way,

Frogram Specific Outcomes {PS05)

The progrum specilic outcomes (PSO"s) are the statement of competencies/abibities  tha
describes the knowledge and capabilities of the post-graduate will have by the end of program

siudies,

Afler successhil completion of B, 5S¢, (H) Phvsics progrm, the students will be able (o

PO

P50

Demonstrates {1} a  fundamental'svstematic or cobherent  understanding  of the
academic field of Physics, itz different learning areas and applicationz, and s
linkages with related disciplinary areas‘subjects; (1) Demonsirate procedural
knowledge that  creates  different  tvpes  of professionals  related w0 the
disciplinary/subject area of Physics, including professionals engaged in research and
development. teaching and government/public service; (i1} Demonstrate skitls in
arcas reloted W0 one™s speciali=ation area withan the disciphmary/subpect ares of
Physics and current and emerging developments in the ficld of Physics,

Demonsiraics the ability to use Physics skills sach as formulating and tackling
Physics-related problems amnd identifving amd  applying appropriate  physical
pringiples and methodologies 1o solve a wide range of problems associated with
Physics,



PS03

L1 PHYSICS

Plan and execute phvsics-related experiments or investigations, analyse and inlerpret
data‘information  collected using appropriste methods, including  the use of
appropriate software such as programming languages and purpose-written packages,
and report accurately the findings of the experimentinvestigations while relating the
conclusions findings to relevant theones of Physics,
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€0, P50 and PO for Physics Honours for the CBCS program

£l
Mathematical Physis 1
L1 Toacquire knewledge of caloulus which are integral part of any branch of Physics
L£02: Understand divergence, gradient and curd and thedr plysical Interpretation which are very important for
theories of electricity and magnetkam to be taught later.

CO3: Sobving the first arder and second order differential equations
L0 Tor develop the problem sohving capahility

cca

Mechanics
GO Students learn accurately ow o describe
CO2: Know how to apply the conservation principle amd symumsetry of a system.
L03: Understand laws of motion, reference frames, and its applications e, projectile motion, simple harmonic
acillator, Focket motion, elastic and inelastic collisions.
CO4: Understand the wea of conservation of angular momentum, central forees effective potential,
CO5: Understand the applicatbon of central force to the stabdlity of droular arbits, Kepler's laws of planetary
rdion,
LCO6; Understand the dynamics of rotating ohjects i.e, rigid bodies, angular velocity, the moment of inertia and
related examples inmvolving the centrifugal force and corlolis force,
[;[i‘.-‘:lliilhdﬂ'ﬂand the baskes of material properties like, elasticity, elastic constants and thelr relatbon, torsion of a
cylinder,
CO8 Enow the basics of motion of fluid which includes streamlined and turbulent foves, critical velocity, low of a
liaguicd through a capillary tube,
L0 To wsderstand special theesy of relativity, length comtrsction, tme dilation, mass-energy relation ete. Ths &
one of the cormer stone of modern physics,

3
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Electricity and Magnetism

L0 To leam about basic concepts of electrical charges and currents and their properties
02 Enhance problem solving capability based on varioes realistic situation
L3 Understand the concept of conductors, dielectrics, inductance and capacianoa,
CO4: Gather knowledge om the nature of magnetic materials.
CO5: Understand the concept of static and time varying fields,
L0 Gain knoededge on electromagnetic induction and Faraday's law and its applications
L07: Laarm abowt EM waves and its propagation
CO8: Learn to use and solve Mapscll’s equations
CC4
Waves and Oplics

L1 Studemt learm abaut various types ofwaves and their propagation.
COZTo providde 3 hasic understanding of physical optics
LCO3:To provide a knowledpe of various optical phenomena, for example interference, diffraction, polarzation etc,
oCs
Mathematical Physics 1]

L0001 Unederstand how to expand a function ina Fourier serses.
LC02: Bolving differential equation using power law expansion (50 called Frobenius methed ). Leam about
varis spectal functions be. Legendre, Bessel functions, generating functions and thelr properties.
CO3: Fourier integral and its properties and agplit._-.ll.iun tos signal analysis and also in quantum mechanics
L4 Application of probability amd various distribution functions in Physics
COS: Lesirn to sobve Integrations wsing Beta and Gamma functions which are very important in all brimches of
phy=ics.
6
Thenmal Plyysics
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oK mmﬁ
CO1:To understand the principle of calorimetry

Lik2: Understand the basic privciple and laws of Thenmobmamics
L0 Unaderstand the concepts of Entrogyy, variows thermodynamic potentials and thelr applications in variois

systernE
LC04: Tounderstand the basic concepts of Maxsell-Botzmann's velocity distribution functions
CO5: Gain knowdedpe aboul micrescopic bebavior of systems inexplining pressure, transpor properties,
visonsity, diffusion ete
CCr

Digital systems and applications

C01: Ta learn imtegrated clrowit=[ IC], number system and Boelean descrlption, introduction to legic systems,
varios Gates
COZ: To understand product and sum bnbogical  expression, conversion between truth table and bogical

expresston, Karmaugh map
L03: Todearn how to Implement different ciroubts: addes, subtractor, kdea of mubtiplexer, demultiplexers,

encoder, decoder
C04: To know registers and counters, computer organization, data conversion,
CCe
Mathematical Physecs 11

CO1: To stwdy complex analysis, Cauchy Riemann  conditions, Analyticity, Cauchy Integral formula, Laurent and
Taylor serfes expansion and definite integrals using contour integratbon.
COZ: To learn Fourler Integral and Laplace integrals which very wseful mathematical tool.
ooy
Elements of Modern Physics

COT: To kmow about Radiation and its aatwre, old quantum teory, concapt ol wave-particle duality and de
Broghe hypathesis,
LOZ: To lesm about Schrodingsr espation as first principle, probabilistic interpretation of guantum mechanics,
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commutation relation various eperators and their meaning, These are very cruciad as students leam Quantum
Mechanics for the first tme and these are basic building block of modern physics,
CO3: Students kearm about Mudear structure and various models, Interaction within and with nudeus. Gamma Beta
decay, Nuckesr Fession and Fusion
CC10
Analog Systems amd Applications

L0 To motivate the students woapply the principles of electromnics in thelr day-to-day life.

COZ: L virriows network theorems, diodes and their application

L03: Snudy various theory and working principles of transistors, regulated power supply, amplifiers, conoept of
feedback, PPAMEP, Multivibrators and Cacillators

CCil
Cruantwm Mechanics and Applicaticns
C01: One of the most important subject in undergraduate course. Stdents solve various quantum mechanical
features
Bysolving various optentials: example, Finite and infinite well, Harmaonic Oscilator,
COZ:Learn Quantum theary of Hydrogen atoms, sofution of Schrodinger equation under central force, Orhital
angular momentum and spdn angular moemnta

CO03: To kmow generalkzed angular momenta, Blectron's magnetic roment, Energy of a magnetic dipoke, Sterm-
Giarlach experiment

L0 To sty Fine structure of hydrogen atoms, atoms in presence of ebectric and magnetic Belds=- applicetion of
Quantum mesdhanics for atomic systems

05 To lesrm Many electron atoms, identical particles, Pauli principhe,

CC1z
Solid State Physics
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C01: To learn onystal structurs, kattce dynamics
C02: To wnderstand quantum properties of matter like magnetic property, dielectic property
LC0E: Tounderstand elementary band theory
LC04: Superconductivity - one of major breakthrough in modern science

I

Electromagnetic Theery

C01: Leam Maxwell's equations, gauge transformations, Pyonting vector, Electromagnetic field energy density,
mmentum density etc,
COZ: Propagation of electromagnetic wave through mediom
LC03: Polarization

CCl4

Stmistical Mechanics

L070: To understand statkatbcal properties of matter, cormections with chermodynamics
L2 To use these theory in practical systems [kbeal gas, Bose and Fermi systems), ldentical particles
CO3: T learn Bose-Einsteln statistics, and ks application, Fermi-Dirac statistics and its application



Dizcipline Specific Elective Subpects (DSE)

D5kl
Communication Electronics
€01 To introduce students to basics of electronic communication
CO2-Ti bearn analog modulations and to modulate analog pulse
03 To learn how b madulate digital pulkse
C04: Stwdents are introduced to communication and navigation systemy, which has mary modermn day
applications,
DsE 2
(lassical ynamecs
001 To umndarstand caleulus of variation
02 Tolearn about small oedllations
G0 To understand about righd body motion
C04: To know about non-linear dynamics
DSER
Dssertation
CO1: Tovest the independent understanding skill of the students which they have acquired
during their time In collega
C02: To guide the students the basic knowledge of research
COE:To provide a clear road map for doing research in their future.

DEE4
Mulcear and Particle Physics



C01: To leam general properties of nudsi, various nuclear models, radioactivity

C02: To understand nuclear reactions and imteraction of nuchear radiation with matter
C03: Too knoar abowt the detectors for nudear radiations and particle sccelerators
OO T lesirn and understand fundamentals of particle physics,
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Skill Enhancement Courses {SEC)
SEC1

Electrical Circuits and Network Skiils
Ci]: Sthedents know about varkous electrical instruments [generators, transfonmers, AC motar etc)

C2: To familiarize the basic laws, source transformations, theorems and methds of analveing
vhectrical cirowits
C03: To explaln the use of network theorems and concept of resonance.

SEC-2
Renewalile energy and Energy Harvesting
COH: Students learm about fossil fucls and lts kazards and need for alternative energy sources,
CO2: Students gain knowledge about how to harvest anergy from various non-conventional  emargy sources

Practical Topics

Practicals of
Mechanics Lab,
Thermal Lah,
Electricity and Magnetism Lak,
Waves and Optics Lakh,
Maodern Physics Lab
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2/ PHYSICS

CiO:Yarious theores which shedents learn in theory lesson are verified in practical classes,

COZ: Scents learn various practice] situation, how to handle tooks amd instrments, messurement

technloues, graph plotting, statistical ferror estimations etc

COE Physics is essentialfly o practical based subject,  knowledge of proving/disproving a cerfain theory is
important. Practicals bridge between theoretical knowledge and real life situation

Practicals based on Computation amd
Programming [Python language)

C0L: Understand hos towrite an algorithm, iteration technigques

COZ: Varkous numerical methods weshe many  problems numetically. eg. finding selution of 2 eguation,
intearation and differentiation ete

C03: Plotting different kinds of graphs, how to labed them ete
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Lo Magging with PO ard PSO

Fapar [y ] 3 stands for MEGH correlation
SEMEMSE [ 2 bk dur MEDILIN coerelation
1 stands for LOW correlation
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COFATTARINMENT CALCLILATION
DHRECT ASSESSMENT
DRECT ASSESSMENTL RECT ASSESSMENT 2 FYDIRECT ASSESSMENT
[Clay {ESE] STUDENTSFACULTY, EMPLOER
INTERNAL EXTERMAL COREE EXIT SURWEY
Murmier of students who have scored
more than Targe [P 9 10 14 14
Percerage of students wha Bave
soored maore than Tanget (RN} * 100 E43 14 100 ey
Attainment Lewel |3 Tor =505, 7
ior =70%, 1 for »E0% 3 2 3 E|
Atmaiment based an mtrnal assessmant C141 Cth=1.5
| Tarpet ts 6% a th
[rect £ Attainment Lewel D=4 000 +60% E5E Da=2.4 tarpet remains same Tor
direct andl irfirect
_ Imdrect OO Atkinment Level (18] |Based on Exit Sureey] =3 L
B0 af D, 14z
0% of 14 il




PO attainment Caloulation

PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PO-6 | PO-7 PS0-1 | P30-2 | PSO3
Avarage Mapping (M) | 3 033 | 267 | 167 | 1.33 1 0.33 3 133 | 133
PO PED Attainment
Leved {=COAM/3] A5F ) 08| 224 14| 112| QB4 028 152 Lix! 1.2




