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. Research Project con be replaced by Dissertation or Internship or field/'Sorvey waork.

. Ressarch Project will be annually {Sem. 1 & IV, evaluated half vearly (Sem 1) and fnally

iC : Cod 1" T C Tirl Credits| T/ ki on
‘ourse Code |Paper Type onrse Title redits| Ti T
8 ¥ | M ol e
A n C It [l E|] |G
FYLUP B.5¢. Sem VII fand M.S¢. Sem-1
BHOTOLT CORE ] Mathermatical Methods for Physica 4 L ¥ 23 73
BOTOTHZT | {ORE Adormic & Molecular Speciroscopy 4 [ 2 73
| BOIOTO2T |  CORE Quantum Mechanics 4 L ops| ]| 7%
. CORE e e 211
BO107041 oo Physics in Daily Life 4 || LFE 23 3
porotose | TUME | physicsrabl YL sol ]l s
. LD el / 20
" Abbreviations: FYUP — Four Year [udl:rgmdlul-: Programme, T - Theorny,
' .
: Practical. B — Research Project, CLE -~ Cortinuoys Internal Evaluation, ETE — End tgrm
h EXATTH AL, |
Mute:

i Seny. IV same will be applicable for Dissertation or Internship or ﬁtl(l-’.’:}.un’-:;.,-‘kymrk_
For FYUP UG, (Hans, with Research), Studenrs will do onc annual Research Praject in place
of last CORE theory papers ol semester VI & VIIL Crodit and evaluacion will b2 same as
Fesearch Project of PO Semester 11T & TV,

For FYUP Apprenticeship Embedded UG, Students have to do 12 months Apprenticeship of 1200
Hrs from MNational Apprenticeship Training Scheme (WATS) through NATS 2.0 Portal ar from

eguivalent organisation dndustoyTnstitute. Far this 40 Credit will he earmed by the students.

Denagtmant O of P r""‘*‘
|-"-| fa U""[FF'T" e
sy | ki Badh Univarsity

.".-"_ by | P}

pref.

mp R

S -



Syllabus for FY UP B.Sc. (Hons) Sem VIFand M.Sc. Sem-1

BOIOTO1T : Mathematical Methods for Physics
Course Outcomes [(COs):
At the end ol this course, students will be
1. Able to understand the application of mathematics in solving the groblems related
to Phvsical Sciences.
2. LUse of Residue theoram and Integral formula to cvaluate various irlegrals,
3. Use ol Laplace Transform toe solve the differential equation,
4. Able to Inculcate the habit of mathemetical thinking and lifelong learning,

Lnir I
Indian Coneepis of Space, Time and Matrer

Fundamental concepta of space, time, and matter as described in ancient Indian knowledse
systams and their connection with modern mathematical physica. Introductory iden of Vaisheshika
philosophy of Kanada, which classifies reality into cateporics {Padarthas) such as substance,
quality, waticn, and time, The concepl of Paramanu {arom) is discussed as the smallest mdivisible
unit of matter, along with its combination prineiples, Indian understanding of space {Akasha) and
time (Kala) as fundamental entities, incheling cheir continuous and discrete  interprétations,
Céncepts of motion (Karma) and causality are analyeed in the context of early physical thinking,
As comparative study s made between these ideas ced modem concepts such as classical
mizchanies arel spacetime fmmewarks, Mathematical meerpretations of motion and eyclic time
{Y¥ugas), emphasizing periobicity and symmetry. The philosophical logic of Myava system is
bricfly introduced 0 understard inferance and reasoning in scientific analysis.
Limit=11
Special Funefions:
Second order ordinary dillerential equations and their ralz in physical problems. Legendre’s
differential equation, Legendre pelynomials and thew properties, including orthogonality and
racurrence relationa. Bessal’s difMferential ..quatiau., Bessel functions af first and second kind,
and their impertant praperiies and applicetions. Lagucire’s differential eyuation, its solutions
aud properties with applicalioms m physics, Hermite diffcrential equation and Hermite
polynomials, includieg their properties and applications in guantum mechanics., Creen's
function and its application in solving boundary value problzms [

Limir=111
Complex Variables:
Functions of & complex variable, mcluding single-valued and muolti-valued functions, Analytic
functions and the Cauchy Riemann conditiona. Study of singular points and thair classification.
Cauchy's mtegral theorem and Cauchy’s integral formula with spplications. Expansion of
functions wsing Taylor and Lauwrenl series. Zeros nnd poles of complex functions and their
significance. Besidue theorem and s application o the evaluation ol delinite integrals.
Lmit=1%
Laplace und Fourier Transform:
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Laplace tranaforms and cheie propertizs, wirth applications to the solution of linsar 4

fferential

equations with constant ¢oefficicnts. Fourier intemral acd its signiticance. Fourier transtorms,

meluding Foaurter sine and cosine mransforms, their properties amd applications. Ca
theerem and its applications in solving physical problems,

References:
I, Mathematical method for Physicists, Arfken & Weber, Flsevier Academic Press
2. Mathematical Method fr Physica and Cngineers, K. F. Reily, M. P. Hobson and &
Cambridge University Press

3. Advanced Engineering Mathemacics, T. Kreysziz, John Wiloy & Sons

4. Spevial Funetions. E.D. Rainville, Chelsea Publication Ca.

5. Special Funclions for Scientists and Engineers, W.W. Bell, Dover Publications
6, Kam Plotlicer — MWeathematics in India

T.G.G. Jozeph — The Crast of the Peacock

£ B, Datta & AN, Singh — History of Hindie Mathemeaios

% Debiprasad Chavtopadhyaya — Science and Soeleiy in Ancient Iidia
10 B.V. Subbarayappa — Indign dsironanty: A Source Book
1L UGE / AICTE - Indian Knowledpe System (TKS) Modules
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Tably BOTUTUZT: Atumic & Malecular Spectriscopy || .
Course Ouiecomes (COs): _ | _ |
Adter completion of'this course, a student will be ahle 1o

CO1 Underscand Classical and Quantum models of atom
C02: Learn differant tvpes olinteractions in arom aid Lhear ]jhsl.-si._-a] Sjg!]i[-IL'J-]TCCE

C03: Learn importance of molecular rotational and vibrationg] spectra. I

COM: Distinguish among atvmie, molecular and eleclronie structures and spectra.
LINIT-I
Chuantum mechanical treatment of one-electron atems with special relerence to the hydrogen atom.
Detailed study of the fice structire of the hydrogen atom including relarivistic eoTreclions and spin—
arkit mteraction. Spectra of alkali elements with emphasis on the rale of 2 gingle valence electron in
determining spectral characteristics. Singlet and riplet states of the helium atam and their significance
‘o understanding electron spin and energy lavel splitling, '
UNTT-11 ; |
spin-arbit interaction and s effept on atomic ensrgy levels, Coupling sehemes| including L-5
(Russell -Saunders) coupling and I-J coupling. Derivation and application of Landé g-factor for L-%
coupling and Landé interval rule, Salection rules governing atomic transitions and mtengily relations,
Interaction of aloms with externdl fields including Zeeman effect (nommal and unuu'ﬂij_mjgl Paschen—
Back effect and Stark effect. I '
Hypérfine structure and isulopic shift, slong with the study ol Laroh shift ard its signifianee,
UNTT-TTE ' | .

- apecta of dislemic molzeules with emphasis on rolwional and vibrational transitions. Rotational
spectra explained (hrough rigid rotator and non-rigid rotator models. Vibvational spectra discussed
using harmonic and anharimonic oscillator models. Molecular symmetry ith special El‘ﬂfiﬁr{:ru::t_: to
vinmelrie fop molecules, Vibeating rotarar mode] and its ole explﬂinfl_tg comhined rotational-
vibrational spectra. Isotopic shift in molzcolar spectra, ' I

UNTT-1Vv ,

Raman spectra studied through both classical and quantum mechasicnl approachis. Electeoniy
spectia of moleculss including vibeational structuze ol band systems and line stoushire| within basd
swstems. Intensity distribution in band systems explained through the Franck -Gondon principle and its
applications in molecular specirscopy. |

Boolks for Study: i |

I HLE. White, Intreduction to Atomic spectra ] |

2. C.N. Bamwell, Furdaments) I;II"P'L']JI:III]':-*;'I.I.JI:I.'I.' spectrascopy, TMIT. [1

3. G, Herzberg, Atomic spectrs & Structure [ ]|

4. Bransden and Joachain, Physics of Atoms and Moleouls

3. Rajlogrmar, Atomic & Meleeular Spectraseopy

a. Gupta, Kemar & Sharms, Elaments of Spectrosuopy

Looks for Relerence:

[. LM, Brown, Maolecular spectroscopy

2. Gl M. Barrow, Introduction 1o Molecular SpReCLTOsCopY
3. LT, Bemarh, Specira of Atoms and Moleculs
+ B P Swranghan and 5. Walker, Spectroscopy, Vol 1, 11 and 1T, , |

3. 0. K. Woodgate, Elementary atomic structure, Claredon Press, y Q
f. M. Karplus, Atoms and Maolecules, Benjamin-Cumming Pua. Co E—}:.;'{_'q,aru;lﬂ
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BOLO703T: Quantum Mechanios !

ICmtt_'_sE Chuleomes (COs):
After complation of this course, 4 student will be ahle to
CO1: Swedents will be ahle to correlate the classical and quantum idess. I |
COL: They will learn different representations used in quantum mechaniés and their physical
significance, ' '
CO3: They will [earn importance of angular momenonm observable in quantum mzchanics.
CO4: Thay will be able o know about time-indepandent perturbation theory and their
_ applications, _ ! I
! LINTT-1 i

Basic Torralism
Wave functions for a fiee particle and theic physical intarpretation, iru:lmij-u_ni gondilions o
acceptable wave functions. Pestulates of quantum mechanics and formalation of the Schridinger
equalion. Expectation values of physical observables and Ehrenlest’s theorent.| Concept of
stationary states and their properties. Hevmitian gperators carrespending Lo Ll}ua:uin:ia[ ;'.-'uri:-lh]-zts. and
their signiticance. Eigenvalues und sipenfiunctions, along with their physical interpretation,
Heisenberg uncertainty principle and its implications, I

LMNIT-TI ! I
One Dimensional and Threee-Dimensional Prablems I

Rl :
Cre-dimensional quantum systems including the particle in o hox, simgle harmonic oscillator,
square well patential, and bafrier penetration problems, Extension o three-dimensipnal systems
meluding orbital engular momentam und spherical harronics, Central foree problems and reduction
o the twe-body problem, Pamticle o a spherical well and detailed study|of the I:.yu.{n:_Fr:rl atom,
i LUNIT-111 [ '

General formilism 5 - %
Malhematics| structure §f qhactum mechanics inchuling Hilbert spuce and Ditay notation,
Representation theory with coordinate and momentum representations. Time evaluton of quantum
systems in ifferent pictures,| mamely Schriidinger, Heisenbery, and) interaction representations.
Symmetries and conservation kws in quastam mechanics, Unitary transfornsarions | sqoeiated with
ranzlations and rotstions. r

UNIT-IV

Approximation methods '
Approximation technigues in guantzm mecharios with emphasis on time-independent perturbation
theory for both non-degenerate and degenerate systems. Applications to physical probletns such as
the ground state of the harmanic oscillator and the Stark eftect in the hydrogan atom. |
Refercnces: : !
|, Intraduction o Quantum Mechanies by David I. Griffiths, Pearson {2005). |
4 Chuantum Mechanies by (. Aruldhas, PHL India.
3 Quantum Mechanies: Coneepta and Applications by N, Zartili, Wiley ! _
A, Quantum Mechanics by L1 Schiff, Tata Mcgraw Hill Education Private Limited Tata

|

I

Megraw Tl Education Provate Limited (2010). i
- Modern Quantum Mechanics by T 1 Sakurai, Pearson (19%4), |
b, Qrmantum Mechanics: Theory And Applications hy A, Ghatak, Macmillan India ‘Li1'pilL-d (200).
1 Quanmm Mechanics: An Intmaduction by Walter Greiner, 8 pringer (Tndiz) Pvr, Led [(2008)
8. Quantum Physics of Atoms Malecules Solids Nuclei and Partivles by ol Rcmq«:k;mld
Roberi Fisberg, Wiley India Pvr L1d {20063, |
l,r \’w

k] e / ! L e
Yy e 87

i

|
I
=
|
; I..--;!l-"\-I E} I

Yoo I I [



BOIOTHST: Phyvsics in Daily Life |

Course Ouicomes (COs): i
This course is intended fir smdents of disciplines other than Physica. The ]Jl'EItL.[LiiE-il’G ot
thes course is the sccondary level of knowledae in mathematics and physics) '11111mg]1
this courae, students can appreciace their surroundings by understanding Lhe hﬂsfr tules of
Mature and able to connect same daily life observations o Physics principles. |

Unit 1 .
Units, Dimensions and Errors: Fundamental znd derived quantities. Units and
dimensions, dimensional analysis, order of magnitede, significant floures, crmors.

Light: Rellection, refiactign, diffraction, interference, scattering  {elementary
ideas only) - wxumples from duily life — apparent depth, blue color of sky, twinkling
of atars. Total internal refleclion, mirape, sparkling of diamand, primary and secondary
vaintxiw, optical libers, Concave und convex minors, lenses, focal length, power of 4 lens,
refractive  index, prism, digpersion. Humen eve, defocts | of | the eye-  myopiz,
hypermelropia, presbyiepia and astigmacism and thelr correction by lens. [

Limit I
Motion: “elocily, acceleration, momenium, ldea of mectis, | foroe- laws of ;me:rtinn.
Mewlon's law ol gravitation, scceleration due to gravity, mass und waighe, a}pp}m‘em
weight, weightlessness, Rotational motion, Moment ol mertia, | lorgue, centripstal and
centrifugal acceleration examoles- banking of curves, centrifugal pump etc. |

Unit ITT . [l |
Flectricity: Vuoltage and current, obms law, electric energy. cleclric power, cakulpriod of
energy requirement of eleciric appliances- transformer, penecator, hyvdroeleetrig p@,.l.--:r
generation-  wind power,  sals power,  muclear POET. |
Malter and energy: [Differént plizses of matter, Muids- surfaes tension, viscosily,
capillary rise, Bernoulli's theorem and s applications, Heal cnergy, tempereature,
diffsrent  temperature  scales-  degree  Celsivs, Fehrenheit  ami Eelvin. ?.-‘.’é!.'n:.q-
tansverse and langitudinal waves, soumd waves, Doppler Effaor, Lazcrs, J1unrc:i-:-:;-;u-:u,
nhosphorescence, electromagnelic waves- applications- microwavs oyen, radan, saper
comductivity, -

Unit TV

.
Universe: Plangts, solar system, moon- faces of moon, lunar and solar E:;Eip;s:;-:,
constellations, Different types of slars, Galaxies, black hale, Satellites, Artifcial
satellies, Cilabal positioning system. Geo stationary satellile, . |
' |

Reference Texts '

= Fundamentals of Physjes with Applications by Arthur |Beiser .
.= Coneceptuegl Physics by| Paul . Howitt
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BO10705 P2 Phiysics Lab-I

A, List of Experiments

I, Tu determine Planck’s constant by photosell

2L Michelson Interferometer = Thickness of mica shaer,

3. Werification af Stefan’s law for black bocy radiation

4, Determination of the velocity of Ulirasenic waves in solids'liquids,

3! Specific charee af an electran ~Thomson™s methed £ Magoetron methad

B. Preject Presentation ! Seminar om an assigned topie,
ks disirtbution:

ETE: One prachical — 50
CTE: Practical record (20 | Semtinar (I =5



