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SYLLABUS FOR B.Sc. (Hons) COURSE
SUBJECT: PHYSICS
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PATNA ITNTVERSITY

SYLLABUS

B.Sc' (HoNOURS) COURSE

SUBJECT: PIIYSTCS

B'Sc (EONS) in PHYSICS

Course Structure

TheB.Sc.Physics(Hons)coursewillbeofthree(03)yeardurationspreadoverasPart

- I, Part - II & Part ' trI' It is mandato'y 1o 
*U' *llematics as one of the subsidiary

subjects. There shall be theory as welr as practicar paper in the course in each part' Total no'

of theory papers are seven (07) and total no. of practicar papers tbur (04)' The tinal

examination will be conducted by the Examination Board, patna University at the end of

everyyear.Studentswillbeallowedtoappearintheyearendexaminationbasedonregularity

in attendanc e (l'o/o)and performance in the sent up examination conducted by the coltege' A

candidate has to pass in the theory and practicar paper separatery in each part' The details of

distribution of papers, furl marks, pass,marks and duration of examination is mentioned in the

tablebelow'
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Paper
No.Titte Part

J
I 75

67B.Sc-
PHYSICS
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I
I1 75

23 4
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Practical
one (01)

67

3il 75II TheorY Paper

Two (0!)-
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23 4
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1
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PATNA UNIYERSITY

SYLLABUS

B.Sc. (HONOURS) COURSE
S UBJECT: pXySICS 

(Su bsidiary)
Course Stntcture

The B'sc' (Hons) students opting for PEYsrcS (subsidiary) course wi, study physics inPart - I and Part - II class' There shall be one theory and one practicar paper in the course ineach part' The final examination will be conducted by the Examination Board, patnaUniversitv at the end of everv vear. Studer;;;;";" ul"*, to appear in the year endexamination based on regularity in aftendance (7syr)and performance in the sent upexamination conducted by the college. A candidate has trpaper separately in each part. rhe detairs;;;:::::^:i:1" 
pass in the theory and practicar

duration of examination is mentioned,r;:t#ffi:on 
ot'papers' tirll marks, pass marks and

Titte -l- pr.t

B.Sc.
PEYSICS

(Subsidiary)
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B.Sc. PHYSICS (Hons)

PART-I

The course shall consist of two theory papers of 75 marks each-Paper I (theory) and paper

II (theory). The pass marks in the two theory papers taken together will be 67 and the

examination in each paper wrll be of three hours duratron. There wrll be one practical paper of

50 marks in which the pass marks will be 23. The examination will be of 4 hours duration in

this paper.

The detuiled syllabus is stated as follows'
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Phvsics (Eons) paper-r ur.r;i 
PEYSICS (Bons) Part - r

[Fuil Marta: 75]

[Time: 3llourl

at least.r. _r:r"::srions 
to be set, 6 to be answere

lp-A, three from group- B & one from group-C)

ru,.,"n.lid"#f#"*:#F::|iil':ft 'ff 
;::.i,r,eyexperimen!

;'"Tffi*,:i*nocontractionJ:;1':'#'J"T;-T;;X,,,H:',#,[:;.$
righ,,varia,*;;::Iffi ::'JilT"lI:J:"Tf ;ffi il.s,Aberra,ionor

rnertiar * "",_,1".,j;trTT::.#:::,:,Ll* & corio,is and their
apprications, Generarised coordinates, constraints (horonomic & non-horonomic),D'Alembert,s principle & Lagrange,. rr*,ro^ ofmotion& their simple applications. -Y.*rtvtrr ur mouon' Hamiltonian's equatrons ot.motion

Motion .

;:HH; ;:-" 
; il:Tl*ff H: J.hHfl:;'ffiT ;#.#::ffi ;

Differentia, #;r;;T:-s 
& vibrations- 3 questions)

Compression waves in fluids e i, 
"*t #o},l[* 

of progressive waves, stationary waves,

Free, damped and forced oscillations in one dimension, F urier series and its;l'.r,,:t'Jff:flffi#j*u*-to*d waves, anarvsis or vibrarion or prucked string
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B.Sc. PHYSICS (Hons) Part - I
Physics ([Ions): Paper II (Theory)

(Full NIarks: 751 [Time : 3 hour]

(12 questions to be set, 6 to be answered, 2 from Group A and 4 from Group B)

Group -A (fleat - 4 questions)

Derivation of Maxwell's laws of distribution of velocities and its experimental

verification, equipartition of energy, mean free path.

Transport phenomena: Viscosity. Conduction & diffusion, Brownian motion- Langevin

and Einstein's theories and exprerimental determination of Avogadro's no., Rectilinear flow of
heat in a metal rod, relation between thermal & electrical conductivities, Vander waal's

equation of state.

Group -B (Thermodynamics- 8 questions)

Zeroeth law of thermodynamics, definition of temperature, first, second laws and third

theorem, absolute scale of temperature

e & irreversible processes, Enthalpy,| 
dw@'

le physical problems.

ffansition, chemical potential, Latent heat of
transition, Clapeyron equation.

Joule-Thompson effect, Liquefaction of gases with special reference to hydrogen and

Black body radiafion: Kirchoffs laws, Wien's law, Planck's law and its experimental

verification, Einstein's & Debye's theories of specific heats of solids.
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B.Sc. PEySICS (Hons) parr_ I
practical paperFull Marla: 50

Pass marhl 23

The course shall in
r s by Karer,, ,.J:l[the 

rbllowing experiments 
:

Time:4 Hour

2. young,s 
modulus by flexure of beam3. Elastic constr

4. Rigrdify.oo,'ott 
by Searre's method

5, surlhce ,.rrr.'ut 
bY (i) Bartan's z

6. viscosiry or;' 
by capiltary rr. 

*o*utus (ii) dynamical method

7 viscosity rr r'ff:l;"#I* now me,rod

8. Laws oftransv
s. Frequency rr,,,::l:'l1on 

o' sonometer

t0. verocity oruru''n'fork 
by Merdie's method

I r. Specific n.u, or*o'c 
waves in a liquid

12. Thermar .onor."o*d 
by cooringmethod

13. Thermar 
"onrr.t''tY 

of coPper

t4. ,r,by 
Joure,s 

"",t:;I":::bonite 

bv Lee's disc method
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B.Sc. Part - I
PHYSICS (Subsidiary) Paper -I(theory)

[Full Marks: 75] [Time: 3Ifoursl

[12 questions to be set, 6 to be answered,

at least two from Group-A, 1 from GroupB, and at least2 ttom Group-c.]

Group A (Mechanics, Relativity: 5 questions)

Galilean transformation, Inertial frame of reference, Michelson-Morley experiment,

Lorentz-Fitzgerald contraction, Einstein's postulates, Lorentz transformations and their

consequences, Length contraction and tirne dilation, addition of velocities, variation of mass

with velocity, mass-energy relation.

Inertial and non-inertial frames of reference, Coriolis and centrifugal forces and their

simple applications, motion in central tleld, Kepler's laws.

Group- B (Waves and Acoustics : 2 questions)

Differential equation of a wave, equation of progressive waves, stationary waves, free,

damped and forced oscillations, Fourier analysis, Vibrations of strings, [Iltrasonics.

Group- C (Thermal physics : 5 questions)

Maxwell's law of distribution of velocities and its experimental verification, degrees of

freedom and equipartition of energy, mean free path and its experimental determination,

perfbct gas equations and vanderwaal's equation of state, laws of thermodynarnics, absolute

scale of temperature, Carnot's theorem and Carnot's cycle, entropy and its calculation in

simple cases, Thermodynamic relations and their application to simple physical cases,

Clausius-Clayperon equation, Joule-Thomson effect, liquefaction of gases with special

reference to Helium,

Kirchhoffs law and Black Body radiation, Stefan's- Boltzmann law, its deduction and

experimental verifi cation.
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lFurr Marks: 25, p 
PHYsIcs ,.rr1;",'#,1"ut"r,.r, paper rass Mark: l0.l

The course shall incl
r. Determinatiolude 

the followrng experiments:

2. Determinatro,o 
o''g' by bar pendurum

3 Rigidity,,;;:rT,;ffil}s bv nexure orbeam

4. Elastic ronr,*r" 
^.lJ:::""t 

method Q) dynasicat method

5. surface r"nrror"t 
bY searle's method

: viscosity 
". ;,,:; ;:ilffiow method7. Viscosity by Stoke,s rnethod.

8. Thermal conductivity by Lee,s disc method9. J by Joule,s Calorimete; 
" grrv

10. Frequency oftur .

l r. specific H.ut of 
I fork tiy Meldie's experirnent

liquid by method of cooling.

[Time:3lfourl
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B.Sc. PHYSICS (EONS) COURSE

Part II
The course shall consist of two theory papers of 75 marks each, paper III (theory) &

paper IV (theory). The pass marks in the two papers taken together will be 67 and the

examination in each paper will be of three hours duration. There will be also one practical

paper of 50 marks. T'he pass marks will be 23. The examrnation wrll be of 4 hours in this

paper.

The following will be the detailed course:
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physics (Eons) paper - ,r, (rn:;;PHYsrcs 
(Hons) Part -II

[Full Marks: 75f

[Tirne:3 Hourl
(12 questions to be asked, 6 to be answered, 4 from GroupA and 2 from Group_B)

elechomagner. *''-"nrum' 
Maxwell's stress tensor, pressure of radiation, prane

Double rerraction 
"r::':::*ioq 

refiaction and total inter

inmeh,sr.un.*ffi 'J:"r["rT'#:f ;#;il:;#-";l::[T;:::::
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B.Sc. PHySICS @ons) part_ II
Physics (Ilons): Paper - tV (theory)

[Full Marks: 751

(12 questions to be asked, 6 to be answered, 1 from Group-A, atleut2
B&c)

[Time: 3llour]
from each of Groups -

l,rL

Group-A (Electricity & Magnetism-2 questions)

Boundary conditions at the
force. Scalar potential in elec
quadi-,ipol e m omeiits, ener6J-
in Cartesian, polar & cylindrical coordinate
Dielectric polarization. Relation between D, E, and p.

materials, Hysteresis curve, methods for B-H curve, loss percy stored in magnetic field. Langevin and weiss theories of dia-,
pa

Group-B (Current electricity -- 5 questions)

Thermodynamic treatnent of Seebeck, Peltier, and Thomson effects and their applications,
Growth and decay of c containing L,
e circuits. A.C. circuits and complex
and parallel resonant c A.C. circuits,
Anderson bridge (iii) C e.

C roup-C (Modcra ph;,sics-S qucstions)

Measurement of charge of an electron by Millikan,s of specific
charge of an electron by Thomson's method, natural radioa dy,siheory
of radioactive decay, Geiger-Muller counter. Discovery Artificial
radioactivity, Elementary ideas about nucleus and its itructure, Nuclear fission, reactors,
Astoii' s inass specti o gi aph. Cy cl otron, Detatron.

Bohr's theory and Bohr-Sommerfeld theory of hydrogen atom, Stem-Gerlach experiment.
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Full Marfu: 50
Pass narla: 23

B.Sc. pHySICS 
(Hons) parr_II

practical paper

The course shall incr,..ra aL _ n -- 
Ti,e ; 4 rrour

I. Refractive 

-nclude 
the follouane

2. caribrarion .':,. 
* *;rr"# 

expen'rnents'

3. Determrnatio'f 
prisnr .*ctrometer

4. wavelength ; 
orcau 's constants

s. wavelength o:,'j*" 
diffracfion grating and identificar

6. o.r"rr*r"I 
*"**'s rings 

- -o *'v rutrrl,flcation 
ofgas in a dischargr fube

7. study of series 
of a terescope

: study*;;'..,#:[il,
9. Charactensfics 

<

I0. characteri.rr", 0",-'iunction 
and Z

II. Measurernentof 
biporar;;"'erdiodes

voltage & frequency by Cathode ray Oscilloscope.
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B.Sc. (Hons) Part -II
Physics Subsidiary Paper tI (Theory)

Full Marks: 75

Pass marks: 23 Time: 3 Hour

(12 questions to be set, 6 to be answered, one from GroupA, 3 from Group-B, and 2 from

Group-C)

GROUP-A (Electrostatics, Magnetism- 2(1+1) questions)

Boundary conditions at the surface of separation of two dielectrics, Electric doublets,

Dipote moment, Dielectric polarization'

Langevin's and Weiss iheory oi<iia, para, and ierromagnetism, Curie Law'

GROUp---B (Current electricity, Modern Physics-6 questions) Thermodynamic

treatment of Seebeck, Peltier and Thomson effects and their applications, Growth and decay

of currents in electric circuit, oscillatory discharge of a condenser.

A.C; ald D.C. circuits, rlss of vectors and conoplex quantities in A.C. circ':it tleory [ -B-,

R-C, and L-R-C circuits), De Sauty bridge, Carey Foster's bridge'

Measurement of charge by Millikan's method and specific chargc of.an electron by

Thomson method, Natural iadioactivity, Rutherford-soddy's theory of radioactive decay,

Geiger-Muller counter. Discovery of nzutron, Isotopes, Artifrcial radioactivity' Elementary

idea"s of about niiclei and its stiuciure, I{uclear flission reactors, Aston's mass spectrograph'

photo-electric emission, Einstein's photo-electric equation, photo-emission, Photo-

conductive and Photo-Voltaic cells.

Compton Effect, Bragg's law and determination of X-ray wavelength'

Bipolar Transistor and its use in amplifier and oscillator'

GROUP-C (OPtics-4 questions )

Newton's ring, Michelson interferometer, Fresnel's diffraction at straight edge,

Fraunhoffer's diffraction: single slit, double slit, plane transmission grating. Resolving power

of microscope and telescope-, Polarisation: production of plane, circularly and elliptically
polarized lights, iiicol pnro,, Q-riarter Wa-rr ptate, Ilalf shade polanmeter, Eabinet

compensator,

Theory of hydrogen specta, Principle of laser action, Ruby laser.

Maxwell's equations, equation of plane electromagnetic waves and its solution'
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B.Sc. part-IJ

fFulr Marra: 25, pass -:ilffS 
(subsidiarv) Practical Paper rr

[Time:3lfourJ
The course shall include the following experiments:l. Refracting index by spectrometer

2. Wavelengh by Newton,s nng
3. Wavelength by plane tuansmission grating4. Magnifying power of telescope
5. Resolving power of.a telescope
6. Dip by (i) Dip circle (ii) Earth,s inductor7. Calibration of A
8 remperatur. 

"#;.jT;:J:,:::::":,"*,"meter9, Static characteristics of I 
. p -.nj..rocAcn,
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B.Sc. PIIySICS (Hons) part _III
The course will consist of three theory papers and two practical papers.

The theory papers will be paper v theory, paper vI theory and paper vII theory, each of
marks 100 and the examination in each theory paper will be of three hours duration. Fifty
percent of the questions would be problem based on the pattern of model questions. The
candidate has to secure at least 135 marks in theory papers tbr passrng.

The practical papers will be Paper VIII A and Paper vrII B, each of 50 marks and four (04)
hours duration. Pass Marks in practical papers will be 23.
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Phvsics 

Tonr, 
paper- 

",,r":;; 
PHYsrcs (Eons) part -rr

fFult Marks: I00]
(12 questions to be se( 5 to be answered serecting rot rnnra +r.^-- a [Tine: 3 Eourl

(Me,h.ds,, *",uffi::: ::::: ;^,.m 
each gr.up,

fr:fl'":#:11"fi 1.,:-,1di nares,

s, Stokes an

fartilr dirrerentiar equation and irs (nrr,+,i .- 
{*T#fi

fi"":.::",:u"q'utioiffiil:,::ili[]:ffi"xi':x:1,,:l'#Jlf:;,ll,xf:e 
equation and

9",.h, 
;;';#;:1.:*f ,:.x ...ariab!

runctions 
."--rem .,a d;;;il; ;;i;#;i*ffi ifi3,, equadcns, conrorr

' 

ia rL tr,.or?;: il;ffil,:f :itffi [?
GROUP-B

{Clessicel.\4ee}enies_4 
questiens fc be eet)

ciple of least act.

H 
j'.:?#,Ti; i*!i, lffil";cases), Laws of

.*tg"3."illlo# 
?',1;,li,r?tr,,?1,-#ffi",1ff1,1:X: .ffi;:1f?,:,.,H;T::;,r",,#,?

GROUP-C
(euantum Mechanics _ 4 guestions to be set)
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B.Sc. PHYSICS (Hons) Part -III
Physics (Hons) Paper - YI (theory)

[Full Marks: 100] [Time: 3 Hour]

(12 questions to be set, 5 to be answered with at least two from each group)

GROTJP-A

(Statistical Physics - 6 questions to be set)

The fundamental assumptions of classical statistical mechanics, The phase space, Phase

density, Micro state and macro state, Thermodynamic Probability, Probability and entropy,

Liouville theorem. Maxwell-Boltzmann distribution law, Partition function and its
correlations to thermodyna-mic functions, Applications of MB statistics to perfbct ga.s,

Limitations of classical statistical mechanics, Gibb's paradox, Sackur Tetrode equation.

Elements of Ensemble theory, Thermodynamic variables in Canonical and Grand Canonical
ensemble, Energy fluctuation in Canonical Ensemble, Density and enerry fluctuations in
Grand Canonical Ensemble.

Assumptions of Quantum Statistical Mechanics, Fermi-Dirac distribution and applications to
free electron gas, Bose-Einstein distribution and applications to photons.

A brief introduction to first order and second order phase transformation, critical exponent,

Introduction to fl uctuation, Probability and thermodynamic fl uctuation.

GR,OUF-B

@lectronics - 6 questions to be set)

Circuit theory; Thevenin, Norton, Reciprocity, superposition and maximum power

transfer theorems, one port & two port networks (only h- parameters). T and Pi equivalence of
frvn nnrf nefrvnrk <nlid sfefe eler:fronir:s scmicnndrrctor deviee-s: P-N it:ncdon- 7.enet diode-?YY'-'ij'-':!::'-!Ii_J:l_-, ----------rt

opto-electical devices, photodiodes, LDR, photovoltaic cell, phototransistor.

Equivalent circuits of BJT and FET, Half and full wave rectifiers, Power supply with
special reference to smoothing circuit and voltage stabilization, amplifiers (R-C), feedback

amplifiers, push-pull power amplifiers, simple circuit for oscillation, L-C Hartley and Colpius
^-^:ll-a^-- D /a ^^^.,:ll^+^-trJtwlll4lur J, l\-\, t DtzI ll4lUr .

Principle of arnplitude modulation, solid state amplitude modulator or average and
envelope detection, Radio receivers, Superheterodyne receivers, simple idea of transmitters,
CRO and its applications.

Logic circuits: Binary number svstem, addition and subtraction in complement numbers,
Hexadecimal and BCD codes. Logic gates, AND, NOT, OR, NAND, NOR and exclusive-OR
gates.

Fundamental concepts of Computers and Basics of Programming:
Types of computers, Components of Computer,Input-Output devices.

Programming : Programming for simple physical problems using Python Language.
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Y_

B.Sc. pHySICS (tlons) part _I[
Physics (Hons) paper - VII (rheory)

[Full Marks: t00J

Diffraction of X-rays: Bragg,s law, Laue
construction, Brillouin Zones.

rorerhan, -"JT;;":J'
GROUP-A

(plasma and Electrodynamics _ 4 questions)
Plasma: definition' characterisfics and various theories, prasma osciilation, Debye length,Debye screened potential, MIID equations and their usr

il;;;fli:jj,#H::propagation in isotropic plasma, Ionospheric reflection, arru.n **.;;;"ns of plasma.

Retarded and advanced potentials, Field due to an oscilating current erement and

il:::'* 
dipole' Lienard-wiechert potentiars, potentiar and field due to uniformly moving

Four vector formalism; covariance of Maxwell's field equations under Lorentzffan sformation, Transformation equati ons for er ectromagnetic fi erds.

(Sorid st"t. phy;.::h:,,,ns 
to be set)

Elements of crystallography: crystal system, Bravais lattices, Miller indices, point groupsymmetry, space group symmetry.

equations, Reciprocal lattice, Ewald,s

crystal binding: ronic crystals, covalent crystars, metal crystars, morecurar crystars,Hydrogen-bonded crystals, binding energies of ionic crystals of inert gases.

o.*rJ"o'ce 
vibration: one- dimensional monoatomic and two-dimensional lattices, optical

Free electron theory of metals: Heat capacity of electron gas, Thermal conductivity,Drude model' Electrical conductivity, wiedemann -Franz relation, Boltzmann transportequation, Sommerfeld theory of electrical conductivity.
Band theory of solids: Bloch theorem, Kronig-penny model, distinction between metal,semiconductor and insulator, Hall ettbct.
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GROUP-C
(Physics of atoms, molecules and nuclei - 4 questions)

origin of atomic specha, Bohr's theory and Bohr-sommerfeld theory of H-atom, Spectraof alkali and alkaline- earth metals, selection rules, excitation potentiar, fine structure, Stern-Gerlach experiment' vector model of the atom, zeemaneffect and paschen-Beck effect ofsingle valence atom' Mosley's law, origin ot'X-ray spectra, rotational, vibrational spectra ofdiatomic molecules, introduction to NMR & ESR spectroscopy.
Laser: principle; He-Ne laser, Rubylaser.

General properties of nuclei: mass, charge, spin, static magnetic moment, size andstability' Nuclear models-liquid drop model and mass formula, sheil moder, deuteronproblem, elementary ideas of nuclear forces.

e6u/
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[Full Marks: 50

Pass Marks - 231

B.Sc. pHySICS (Hons) part _III
Physics (Hons) paper _ }III A (practicat)

The course consists of th. r^lr^....._

r Static ,n",,.,;:':: il]:i*- 
exPerim.nts:

:nstics ot'p_N lunctron2. Static characteristics of Zener diode
3. Study of voltage stabilization by simple zenerdiode circuit4' Static characteristics of BJT common base configuration5' Static characteristics of BJT common emitter configuration6. Input and output characteristics of UJT
7. Output characteristics ofFE
8. h-parameters of.BJT
9. Measurement of band gap in semiconductors
10. Logic gates- AND, OR, NOT, Exclusive_OR from NAND gates

Physics @ons) paper - \7ltr B (practical)

[Time: 4 Hour]

[Time: 4 Eour]

[FulI Marks: 50

Pass Marks - 23J

The course consists of.the tbllowrng expenments:
l. Measurement of Cauchy,s constants
2. Resolving power of a prism
3. Resolving power of a plane grating
4. Fraunhoffer diffraction due to a single slit5. Schering bridge method ofmeasuring capacitances
6. Anderson bridge of measuring inductance
7. Study of series LCR resonance
8. Study of parallel LCR resonance
9' verification of Thevenin's, Norton and Maximum power Transfer TheoremI 0. Characteristics ofLDR
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