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B.SC 1
There will be Three sections of a Questions paper section (A) Contains 5 objective Question of 1
Mark each Section (B) Contains 2 Short answer type question of 2'2 Marks each section (C)
Contains 5 long answer type question of 6 marks each.
1. For Regular Students :
Section A Objective 5 1 5
Questions
Section B Short Questions | 2 2V, 5
! Section C Main Question 3 6 30
) Total Marks 40

2. For Private students :

Section A Objective 5 1 5
Questions
Section B Short Questions | 5 2 10
Section C Main Question 3 Fi 35
Total Marks 50




MAHAKAUSHAL UNIVERSITY JABALPUR

Department of Higher Education Govt. of M.P.
Syllabus for Under Graduate Classes
As Recommended by Central Board of Studies and approved by
the Governor of M.P.. ~= " 7,
Seg R fawmT, #.9. e

s wemell & ford urgasH

DERI AT AUSH gRT IR A AU & I5TUTA T AT

Class : B.Sc. First Year

Max. Marks : 40+CCE 20 = 60
Subject : Physics

Paper : I BPHY101-T

Title of Paper : Mathematical Physics, Mechanics and Properties of Matter

Unit —I : Mathematical Physics

Addition, subtraction and Product of two vectors : Polar and axial vectors and their examples
from physics: Triple and quadruple product (without geometrical applications) : Sealar and
vector fields: Differentiation of a vector : Repeated integral of a function of more than one
variable : Unit tangent vector and unit normal vector: Gradient, Divergence and Curl: Laplacian
operator : Idea of line, surface and volume integrals: Gauss, Stokes and Green’s Theorems.

THIS — 1 : TR !

Q1 Afe™l &1 AT, AR 9 [UEhe gard Ud Al s gd 99 Hifae Serexel, fF 9 9r
afewl &1 ToE (ST Sy & fo) afewr T |k &3 9w &1 [ ded, Ua o I1fd
TR B Bold B IRAER TATGAT, ShIs W d SHIs AH A, I &7 I$T<, SFdeid
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Unit —II : Mechanics

Position, Velocity and acceleration vectors, Components of velocity and acceleration in different
coordinate systems. Newton’s Laws of motion and its explanation with problems. Various types
of forces in nature (explanation). Pseudo Forces (e.g. Centrifugal Force), Coriolis force and its
applications. Motion under a central force. Derivation of Kepler’s laws. Gravitational law and
field. Potential due to a spherical body. Gauss & Poisson scquation of Gravitational self- energy.
System of particles. Centre of mass and reduced Mass. Elastic and inelastic collisions.

IPIS —2 : FifFP

Rerfe, a7 wd @ror |@fee, i g @R & (IS Fdenes gl & gce | eq & i &
o 9 el e, Usfd § = 9 9 aRar 89 9o (SR e dly 9 )
PINAMST d1 9 $Hd IQENY, dald 9 & f<Hd I, DR & | &1 fwfy
THTRYY Bl | G & MR v & Yoy favd: 1 g 6T &) T W Soll
DI FHIERO], BUI BT FEE, TIAE BE T TAMG S, AR T AR I |

Unit III : General Properties of Matter

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre: Torsional oscillations, Torsional rigidity of a wire, to determine by torsional oscillations.
Surface Tension, Angle of contact, Capillary Rise Method: Energy required to raise a liquid in
capillary tube: Factors affecting surface tension: Jeager’s method for Determination of surface
tension: Applications of surface Tension. Concept of Viscous Forces and Viscosity: Steady and
Tubulent Flow. Reynold’s number. Equation of Continuity: Bernoulli’s Principle: Application of
Bernoulli’s equation — (i) speed of efflux (ii)venturimeter (iii) Aspirator pump (iv) Change of
plane of motion of a spinning ball.

B —3 : K D AR 0T

JIRAT [N UG I ey, Aed H AIRAUCA! AAHR B (Fleiiar) & Y BT g,
Uo alel il OR @1 Yo gadl 9 $9al Vo alaq fafd &1 fufRer| g awra, et s,
DIRGT I~1g9 fafd), BIRMHT 4 w9 QM H aeTS SHoil, B TA1d B GG B drel
PR, SR B (A F g qarg &1 g, U8 999 & SuanT | RIEad B Ahodd 9
QAT Oh, aRNE 9 fger gars, Yiee W&, A FHIER0, d_Atel Bl Rigid,
%@W:m UFelad & ATl z.éﬁw&x\a@ﬂ%am«ﬁuﬁﬁaﬁaa%
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Unit IV : Oscillations

Concept of Simple, Periodic & Harmonic Oscillation with iliustrations: Differential equation of
harmonic oscillator : Kinetic and potential energy of Harmonic Oscillator : Oscillations of two
masses connected by a spring : Translational and Rotational motion. Moment of Inertia and their
Product. Principal moments and axes. Motion of Rigid Body, Euler’s equation.

SPHIS —4 : QI

ORel, ATl T BWIAG A @ GRS Hheud JTad] qlferd ®I HHIGRY, IMadl alferd Bl
Tferer 9 Rerfiet wotf, R8T @ g <1 fiel &1 Srem, AR 9 goifa 1, e reel
q ST T, Hen el Ud ofe, g¢ fUvs @l i ger AHIeR T |

UnitV:

Relativistic mechanics : Michelson-Morley experiment and its outcome : Postulates of Special
Theory of Relativity : Lorentz Transformations. Simultaneity and order of events : Lorentz
Contraction : Time dilation : Relativistic transformation of velocity, frequency and wave number
- Relativistic addition of velocities : Variation of mass with velocity.

Earlier Developments in physics up to 18 th Century : Contributions of Aryabhatt. Archimedes.
Nicolus Copernicus. Galileo Galileo. Huygens. Robert Hooke, Torricelli, Vernier, Pascal,
Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes, Gauss, Biot-Savarts,
Cavendish, Galvani, Franklin and Bernoulli.

3HTE 5

AR TS : Ashede g AR &I TART U4 $HG U9 $Ha Tspy, Rt Anfaredr @
RO, AT, SMgf T 99 TR BT AUEDI HUTRY, G BT ARG I 9T & A1
S R |

A &7 URME AR 18§ ¥4 T6 : IR¥ce, B, Moo drRfea, ferenal
TARR, T, 9r—dae, DS, ToAarl, Bha N qRRiel |
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Reference Books :

University Physics : Sears and Zeemansky. XIth edition. Pearson Education.

Concepts of Physics : H.C. Varma, Bharti Bhavan Publishers

Problems in Physics : P.K. Srivastava, Wiley Eastern Ltd.

Berkley Physics Course, Vol I, Mechanics : E.M. Purcell, Megraw hill.

Properties of matter : D.S. Mathur, Shamlal Chritable Trust, New Delhi.

Mechanics : D.S. Mathur, S Chand and company, New Delhi-5.

The Feymman Lectures in physics Vol. I : R.P. Feymman. R.B. Lighton and M. Sands.
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Class : B.Sc. First Year

Max. Marks : 40+CCE 20 = 60

Subject : Physics

Paper : 11 BPHY102-T

Title of Paper : Thermodynamics and Statistical Physics
Unit-I Thermodynamics I

Reversible and irreversible process. Heat engines. Definition of efficiency, Carnot’s ideal heat
engine. Carnot’s cycle. Effective way to increase efficiency. Carnot’s engines and refrigerator,
Coefficient of performance, Second law of thermodynamics. Various statements of Second law
thermodynamics. Carnot’s theorem, Clapyron’s latent heat equation. Carnot’s cycle and its
applications. Steam engine, Otto engine, Petrol engine, Diesel engine.

THIS —1 : SHNTIDI—1

SHAVE Td ATHHAUIT UHH, BT b1 IMMe AP, TG C&A o1 & YTl dRId, BTl Bl
SHIY §99 9 WRAde, S&Tdl Ulics, SSNITD! &l fgdid Fom a g@a =1 &, oMl &
THY, FAIRAM & T IHT AR, BAMES U4 IHD JuaANT | IHF 3579, offel gfom,
Ugrel g, Siotel 3o |
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Unit-IT Thermodynamics-II

Concept of entropy, Change in entropy in adiabatic process. Change in entropy in reversible
cycle. Principle of increase of entropy. Change in entropy in irreversible process. T-S diagram.
Physical significance of Entropy. Entropy of perfect gas. Kelvin’s thermodynamic scale of
temperature. The size of a degree. Zero of absolute scale. Identity of a perfect gas scale and
absolute. Third law of thermodynamics. Zero point energy. Negative temperatures (not possible).
Heat death of the universe. Relation between thermodynamic variables ( maxwell’s relations).

FPHIS —2 SHEIDHI—2

T & AHheddl, B UHH H Tl &7 gRadd, Jaid YBH H Tl &1 gRddd, Terdl

) % gig &1 g, Sy 9 gEavia Usd § Tl & uRad= | oR™, Tegrdl &l
3mesl I 9 WRE d9 YA A CHRIdT | SHETS! B g E, g g S, o
TUSH (G979 FT81), TRITS Bl SHIY FANK | SHATIAH! =R H Fae (Haadea & THHR) |

Unit-III Statistical Physics — I

Description of a system: Significance of statistical approach, Particle-states.System-states.
Microstates and macro-states of a system. Equilibrium states. Fluctuations. Classical &
Statistical Probability. The equi-probability postulate. Statistical ensemble, Number of states
accessible to a system. Phase space. Micro Canonical Ensemble. Canonical Ensemble.
Helmholtz free energy, Enthalpy. First law of thermodynamics. Gibbs free energy.Grand
Canonical Ensemble.

FHIE—3 AIRIDIT MNP —1

1 @1 9o ARSI IEUROT BT Hecd, B U4 e Bl s, e & gen v
W ARIN, AR A, e, frewa 9 wiRwe! wiiiear, @ wiear Rigr,
|iRkere! TIwd, Bl b & oy TRy SraeITy, Fell SMHIRT | AT BAMIbd T,
BelIhel TRIE, Bedlecs gad Holl, Teldl, HHNIIH] &1 Yo M, fred qad oo,

TS SAFIGa TR |

Unit-IV Statistical Physics-I1

Statistical Mechanics : Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increase in number of pamcles Maxwell-Boltzmann
statistics. Molecular speeds. Distribution and mean. r.m, \{%ﬂ‘ @Q@Ey probable velocity.
Cofisigints.of accessible and inaccessible states. Quantum g}‘gﬁsggﬁ@@amﬁén Function.
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Relation between partition function and Entropy, Bose-Enstein statistics. Black-body radiation,
The Rayleigh-jeans formula. The planck radiation formula, Fermi-Dirac statistics. Comparison
of results, Concept of phase transitions.

SPE—4 . WREER ARHE — 2

|iReges! I : Fell BRI, ARV & Wi, Aftdmad H9ed faavor 9 saT Holl @l

@ 9 W GHdd, Hode diccoldd AIRdl, SMufde @e dl fdaRer, e =@,

T—ARIT—d AT SR BT T 97, Ufddy, AT T AR AR b

yfaee | Faied ik : IeieH Bed, Tl g ureisd wad H Weel, 9 s=ac iRk,
) B HEHI Bl HehedHT |

Unit-V Contributions of Physicists

S.N. Bose, M.N. Saha, Maxwell, Clausius. Boltzmann. Joule, Wien, Einstein, Planck, Bohr,
Heisenberg, Fermi, Dirac, Max Born, Bardeen.

TBIS — 5 : GfdsAgl T ITEE

U9, U9, 919, TH. U 9781, A99dd, Flliad, diecoldd, Sfel, 49, Ss~dcH, Wid, dIey,
IS ogy, BHI, fexTH, Haaar |, e |

Text and Reference Books :

1. Heat and Thermodynamics : Mark W. Zemansky, Richard II. Dittman, Seventh
Edition, McGraw-Hill International Editions.

2. Thermal Physics (Heat and Thermodynamics) : A.B. Gupta, H.P. Roy, Books and
Allied (p) Ltd, Calcutta.

3. Heat and Thermodynamics : Brijlal and N. Subrahmanyam, S. Chand & Company Ltd.
New Delhi.

4. Berkley Physics Course. Vol 3. Thermodynamics : F. Relf, Mcgraw Hill.

5. Thermodynamics and Statistical Physics. D.P. Khandelwal and A.K. Pandy. Himalaya
Publication.

6. Laboratory manual of Physics for undergraduate C}Mﬁg\ag”[(handelwal, Vani
Publishing house, New Delhi.
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Class : B.Sc. First Year
Max. Marks : 50
Subject : Physics BPHY101-P

) For Regular Students
Practical Sessional Viva Total
25 10 15 50
For Ex-Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s
To verify laws of parallet and perpendicular axes for moment of inertia.
To determine acceleration due to gravity using compound pendulum.
To determine damping coefficient using a bar pendulum.
To determine Young’s Modulus by bending of beam method.
To determine Young’s modulus using Cantilever method.
To determine Coefficient of rigidity by static method.
To determine coefficient of rigidity by dynamic method.
To determine Surface Tension by jaegar’s method.
To determine Surface Tension of a liquid by capillary rise method.
. To determine Viscosity of fluid using Poiselle’s method.
. To study conversion of mechanical energy into heat using Calender & Barne’s method.
. To determine heating efficiency of electrical kettle with various voltages.
. To determine heating temperature coefficient of resistance using platinum resistance
thermometer. '
14. To determine thermo electromotive force by a thermocguple method.
15. To determine heating efficiency of electrical Keg Q\\‘KX% @ﬁé”us voltages.
16. To determine heat conductivity of bad cond@‘%\% of akﬁ)é(ém%eometry by Lee’s method.
J.Z;:%rify Newton’s Laws of cooling.
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18. To determine specific heat of Coefficient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

20. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution Function
vs temperature using M.S. Excel/C++.

21. To Plot equation of state and Vander —wall equation with temperature using M.S.
Excel/C++.
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B.Sc- II
There will be Three sections of a Question paper section (A) Contains 5 objective Question of %2
Mark each section (B) Contains 5 Short answer type question of 02 Marks each section (C)
contains 5 long answer type question of 6 marks each .

1. For Regular students :

Section (A) Objective 5 | | 5
Questions

Section (B) Short Questions 2 2% 5

Section (C) Main Questions 5 6 30

Total Marks 40

2. For Private students :

Section (A) Objective 5 1 : 5
Questions

Section (B) Short Questions 5 2 10

Section (C) Main Questions 5 7 35

Total Marks 50
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Class : B.Sc. Second Year
Max. Marks : 40+CCE 20 =60
Subject : Physics

Paper : I BPHY201-T
Title of Paper : Optics

Unit-I Geometrical optics

Reflection and refraction. Fermat’s Principle. Refraction at a spherical surface. Aplanatic points
and its applications. Lens fomula, Combination of thin lenses and equivalent focal length.
Dispersion and dispersive power, chromatic aberration and achromatic combination, different
types of aberration (qualitative) and their remedy. Need for multiple lenses in eyepieces,
Ramsden and Huygens eye-piece.

SHIS—1 SR gepTiRIes!

TR SR e, BHe Bl Rigr, TelldR A8 W Uad, 3vemfed g T sy,
o A, Uel ol BT WA 9 9Aded Bied o | faggor g fagor erar, aof faueE g
3quieh ATSH | faf=T gbR & fquer (o) Td ST FAE, A6 § 95 o e
DI ATLIHAT | VST G BT AABN |

Unit-11 Interference of light

The principle of superposition. Two slit interference, coherence requirement for the sources,
optical path retardations. Lateral shift of fringes. Rayleigh refractometer and other applications.
Localised fringes, thin films, interference by a film with two non,palallel reflecting surfaces,
Newton’s rings. Haidinger fringes (Fringes of equal 1ncl1@ﬁ6}i§‘ Nﬁchedsox; interferometer, its

er——
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application for precision determination of wavelength, wavelength difference and the width of
spectral lines. Intensity distribution in multiple beam interference, Fabry-Perot interferometer
and Etalon.

SHIR—2 YHTET BT BRI

R &1 Rigia, BRee aaftaxe, Sidl @ dor Hagdr @ rawddl, YR 9y &l
He, fbull @1 ufgs favemus, Yol &1 ReagHery 9 R0 U, WHIgd Bol, Udell
fhed, T SHMIRR WRIGdd a8 ¥ a1 fhed A AfdedRol, =Jed i | 2fe~R ol (Far
gaHa @ fBo), AEhedd ATHUET, $HG §RT USTY bl ORI, d A AAIRY
axTeed BT IR TAT IUGH Y@ Bl AIes B INYE MURT | 95 Y Afddor § dedn a1
feRor, Bl T AfeorTdt vd gerdi |

Unit-I11 Diffraction

Freesnel’s theory of half period zone. Diffraction at straight edge, rectilinear propagation.
Diffraction at a slit, phasor diagram and integral calculus methods. Diffraction at a circular
aperture and a circular disc, Rayleigh criterion of resolution of images. Resolving power of
telescope and microscope. Outline of phase contrast microscopy. Diffraction at N-parallel slits.
Intensity distribution. Plane diffraction grating. Resolving power of a grating and comparison
with resolving power of prism and of a Fabry parot etalon.

SHIR—3 fad=

BT B IgdIord bicsy & RIgid, A dR W fdady, IWeRdg T4 | Tha 3/ W)

fdac &1 T U4 FHIHe Al gaiiy §R, i AdhdioR faad=, ufafemt & faveT &

Yol @ HACT | geE 9 GeraEl @I [AdeT fHdn, B drene geHedll Bl Ay wuRaEr | N
D &7 T 3! oW g Bl R ged B fveT eHar | g |

Unit -1V Polarisation

Transverse nature of light waves. Polarization of electromagnetic waves. Plane polarized light —
Production and analysis. Description of linear, circular and elliptical polarization. Propagation of
electro magnetic waves in anisotropic media. Uniaxial and biaxial crystals, symmetric nature of
dielectric tensor. Double refraction, Hygen’s principle, Ordinary and extraordinary refractive
indices, Fresnel’s formula, light propagation in uniaxial crystal, Nicol prism, Production of
circularly and elliptically polarized light, Babinet compensator and applications, Optical rotation,
Optical rotation in liquids and its measurement through Polarimeter.
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TPIE—4 gavr

YHTY TR DI U Ul fgd gee axT @1 gdu WHde gfdd et —S<ared 9
fagerser | YRaw, gafia g <" g gaur & auie | g g a3 & SRianil A o
HoRoT, Uh—eiTa 9 fg—ereliy fewed, Wifdgd =R &1 |aMd Ugfd, fg—audd, 887+ &l
RIgid, TTERT T SRRV Iiid, Bad & 9 (F 3y fFwed § yHr 9avvr | el
fren, gafia @ gty &1 Scared 9 [agelyer, dfdde WeRe 9 SJguAnT |, by
U g UTARIHICY ¥ §e6hT H10 |

Unit-V Laser and Photo Sensors

A Brief history of lasers, characteristics of laser light, Einstein prediction, Relationship between
Einstein’s coefficients (qualitative discussion), Pumping schemes, Resonators, Ruby laser. He-
Ne laser, Applications of lasers, Principle of Holography, Photodiodes, Phototransistors and
photomultipliers.

SHE—5 ToR g Bl 9 Y
TuTiRl # HeY (oS fde), iR gonferdl, Neilded, wdl oo, BIfergH—{FeT oo,
oo & SYAN, BIARTHT BT RIgI | BIeSErs, Biel gifviRes g Bie! HAee Wy |

References Books :
1. Fundamentals of Optics : F.A. Jenkins and H.E. White, 1976, McGraw-Hill.
2. Principles of Optics : B.K. Mathur, 1995. Gopal Printing.
3. University Physics : F.W. Sears. M.W. Zemansky and H.D. Young, 13/e . 1986.
Addison-Wesley.
Optics : A.K. Ghatak, McGraw Hill Publications.
Principles of Optics : Max Born and Wolf Pregmon Press.
Optics and Atomic Physics, D.P. Khandelwal. Himalaya Publication.
Lasers : Theory and Applications : K. Thyagrajan and A.K. Ghatak.

e b



MAHAKAUSHAL UNIVERSITY JABALPUR

ST e faumT, 9.9, I
A wERll & forl ugddH
DI I AUSH gRT SFRINAT TAT AY. & ISyUTe §RT SFAIad

Class : B.Sc. Second Year

Max. Marks : 40+CCE 20 = 60

Subject : Physics

Paper : I BPHY202-T

Title of Paper : Electrostatics, Magneto statics and Electrodynamics

Unit-I Electrostatics

Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple
distributions of charge at rest, dipole and quadruple fields. Work done on a charge in and
electrostatic field expressed as a line integral. Conservative nature of the electrostatic field.
Ralation between electric field and electric potential (E = -V), torque on a dipole in a uniform
electric field and its energy, flux of the electric field. Gauss’s law and its application for finding
E for symmetric charge distributions. Capacitors, Conducting sphere in a uniform electric field,
point charge in front of a grounded infinite conductor. Dielectrics, parallel plate capacitor with a
dielectric, dielectric constant. Polarization and polarization vector P, relation between
displacement vector D,E and P. Molecular interpretation of claussius-Mossotti equation.

SHIS—1 Rerfag i

frafa § gew & Fram— |y wu 4, g &3 @1 ReR e & Wxa foyga 9 Iqga myef
faa=or &g o | Rer fagqa &3 o ol el WR foar wan o vd 9 WRad FHIdGH w9
# foraen, Rer fagga &3 @1 wRell ugpfcr | Riga & iR fawa # Hey ve w9 e a3
H faga &1 omyol @ sH@! il | fAgfd & @1 Bolad, T &1 M99 9 SHHT FAEd STasT
=T g @& URGe # SUINT | GRS, ¥y fagfd & # WeieR @red, ol gediaa
I ATAD b TRE fdvg WX MY | WIfded, WRIdgd bl IURAT H FHAMIR wie |uriRF,
URTAEdlG, Ao 9 gau diew |, favenus Ofew vd # Hey, deliigd—are] GHER Bl
JATOTfeh T |

Unit-2 Magnetostatics
Force on a moving charge, Lorentz force equation and deﬁpitio%‘.?f B, Force on a straight
conductor carrying current in a uniform magnetic field, tox@hﬂ\‘_‘a‘r\&qmﬁ)op. Magnetic dipole
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moment, angular momentum and gyromagnetic ratio. Biot and Savart’s law, calculation of H for
simple geometrical situations such as solenoid, Anchor ring. Ampere’s Law, x B= p,J, .B=0.
Field due to a magnetic dipole, free and bound currents, magnetization vector (M), relationship
between B,H and M. Derivation of the relation x M=J for non-Uniform magnetization.

SHIS—2 ReR g

fpefl TIRHAM omaer W 9o AHIGRY Ud B &1 URHTET, WY gRIEEl aedd b g &3 o
TG W 9, YR U TR I IMOl, JEHIF g AME0l, B FIT T ARRAACSH AU,
 grEile—¥are b1 W, R saifid uRRfEl § H @ TuEn (RAfedr td UdR aetd),
wfRR & uRudia F9¥, x B= poJ, @ B=0 =&Y faygd gRT 9€ 9 Had gRN, FEH
afeer (M): BH td M # |dy, srqqwd 9 grfdd varef 8 x M=J &I e |

Unit-3 Current Electricity and Bio electricity

Steady current, current J. Non-steady currents and continuity equation. Kirchoff’s laws and
analysis of multiloop circuits, growth and decoay of current in LR and CR circuits. Decay
constants, LCR circuits. AC circuits, Complex numbers and their applications in solving AC
circuits Problems, complex impedance and reactance, series and parallel resonance. Q-factor,
power consumed by an A.C. circuit, Power factor, Y and A networks and transmission of electric
power. Electricity observed in living systems. Origin of bioelectricity.

SHIE—3 faga arT 7 SRR

IS gRT, gRT 89 ], 3RS ORI FHIGRY Ud ided FHiavv, foeai®s & 99 9 dAecio™

gfRger fdweryor, LR 9 CR 9RUY # oRT &1 gfg 9 &7, eg—fgdie, LCR gRu| AC aRuy,

Afts FEd SR IS YA §RT AC uRRuer # Affs gfcrarem, JgecH, S0 Ud \EER

TG B & HIATIQ UNib, AC URUY gRT WA BT SUINT, ¥l I0lih, Y Ud A HAcdd
D) g fogga ofe &1 uvor | Sifde el # fagld &1 s/aaie, Sig fagd @ Saf |

Unit-4 Motion of charged Particles in Electric and Magnetic Fields
(Note : The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involve.)

E as and accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field-
CRO, Sensitivity of CRO. Transverse B field : 180° deflaction. Mass spectrograph and velocity
selector, Curvatures of tracks for energy determination for nuclear particles: Principle and
working of Cyclotron. Mutually perpendicular and parallel E & B fields: Positive ray parabolas,
Discoxery of isotopes, Elements of Mass Spectrographs,iPrindiple of Magnetic focusing (lenses).
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SHI—4 foera @ e &= A sfalm s & i

(TET SUBRON & Ui DI VAT I IFFBII YeT R ferep g fagr ST =A1fev )

RO 85 & ©9 H E , solded ¥, A Afedn, 3 ke, E fdue &3 & w9 #
CRO,CRO & {uifedT| & yey B &3 180° fge, somM Wagus a1 a7 feides,
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Unit-5 Electrodynamics

Electromagnetic induction, Faraday’s Laws, Electromotive force. Integral and differential forms
of Faraday’s laws. Self and mutual inductance. Transformers, Energy in a static magnetic field,
Maxwell’s displacement current. Derivations of Maxwell’s equations, Electromagnetic field
energy density. Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in
vacuum and dielectric media, Reflection at a plane boundary of dielectrics. Frsnel’s Laws.
Polarization by reflection and total internal reflection, Waves in a conducting medium.
Reflection and refraction by the ionosphere.

THS—5 IEEGIRINED]

faga g@E RO, oS © M, Agd a8e 9, BRIS U © sfaded 9 §HThed v,
T T IR IR, oanR, ReRr AR e H S, Waddd @ R 9RT "9 @l
b, Haadel & FHIGRO & RuAr, fAEd g &3 &1 Sl °+cd | urafeT dfawy,
fagga gr@ T SHeRY, Fafd Ud Wiy Jegd § gEae [ded gEeg aNd, IRIGEd B
AT A W WA, Bd @ 9H, WEdd 9 gav 9 qof idRe uRiadd, dred degq |
TN, JMIFAYSH & gRT WRIacH 9 3f9aci |
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Subject : Physics Lab-Il BPHY201-P

For Regular Students

Practical Sessional Viva Total
25 10 15 50

For Ex-Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine D1, D2 lines of Sodium lamp.
Resolving power of telescope.

Polarization by reflection and verification of Brewster’s Law.

Study of optical rotation in sugar Solution.

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.

0N AW~

Beam divergence of He-Ne Laser.
10 Determination of wavelength of Laser by diffraction.
11. Determination of radius of curvature of plano-convex lense by Newton’s rings.
12. Characteristics of a Ballistic galvanometer.

A Sstting up and using an electroscope or electrometer.
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14. Measurement of low resistance by Carey-Foster bridge or otherwise.
15. Measurement of inductance using impedance at different frequencies.
16. Measurement of capacitance using , impedance at different frequencies.
17. Response curve for LCR circuits and response frequencies.

18. Sensitivity of a cathode-ray oscilloscope.

19. Use of a vibration magnetometer to study a field.

20. Study of Magnetic field due to current using Tangent Galvanometer.
21. Study of decay of currents in LR and RC circuits.

22. Study of Lissajous figures using CRO.

23. Verification of Network theorems.
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B.Sc- III
There will be Three sections of a Question paper section (A) Contains 5 objective Question of 2
Mark each section (B) Contains 5 Short answer type question of 02 Marks each section (C)
contains 5 long answer type question of 6 marks each .
1. For Regular students :
Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 2 2% 5
Section (C) Main Questions 5 6 30
Total Marks 40
2. For Private students :
) ‘ ——
Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 7 35
Total Marks _ 50
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Class : B.Sc. Third Year

Max. Marks : 40+CCE 20 =60

Subject : Physics

Paper : I BPHY301-T

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I : Quantum Mechanics-I

Particles and Waves : Photoelectric effect. Black body radiation. Compton effect. De Broglie
hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets. Concept of
phase and group velocity. Two slit experiment with electrons. Probability. Wave amplitude and
wave functions. Heisenberg’s uncertainty principle with illustrations. Basic postulates and
formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation of wave function.
Equation of continuity. Probability current density. Boundary conditions on the wave function.
Normalization of wave function.

SHIE—1 FaicH Tif3ra—1

HU Ud TR : UG fAgd uwE, o fUvs fAfdRe, srued g, S—dnTell aRded,
TE—H gadl, A SR TN, @7 Udhe, T8 d | 9T &I AR, Seldg= &l
fge—Rete warT, wilfiear, a&T MM 9 TR Bold, 8Ruaed &l f+f=dar &1 Rigid @
TSIV, SNETR FHIGRE 9 SHd] Herd IRV | M HH, TR %" &I Wifdhdr
JMTRT SR, AT HHIBRYT, WIIdGal €RT 8+, TR Beld UR AIHid 90 | d)9T Beld &l
U TR T |

Unit-II : Quantum Mechanics-2

Time independent schrodinger equation : One dimensional potential well and barrier. Boundary
conditions. Bound and unbound states. Reflection and transmission coefficients for a rectangular
barrier in one dimension. Explanation of alpha decay. Quantum phenomenon of tunneling. Free
particle in one-dimensional box, eigen functions and eigen values of a free paricle. One-
dimensional simple harmonic oscillator, energy eigen values from Hermite differential equation,
wave function for ground state. Particle in a spherically symmetx@b&%‘:kigg rotator.
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Unit-III : Atomic spectroscopy

Atoms in electric and magnetic fields : Quantum numbers, Bohr model and selection rules.

Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with

classical ideas. Orbitaj angular momentum. Fine structure, Total angular momentum. Pauli

exclusion principle. Many particies in one dimensional box. Symmetric and anti-symmetric wave
) functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling, L-S and
' J-J coupling. Zeeman effect. Continuous and characteristic X-rays, Mossley’s law.

SHR—3 TRATY] T D IGT

fRgda @ geag &3 4 WA —@dicd Wik, e dlsd 9 Ul (Section) & M,
TCA—TTeld YANT, T —Herd (Intrinsic) FEH AT | & & FRA™G Rigid & R |
FHefTa B HAW, Bl IR ol HIUG HIT, el &1 Aqded Rigia | Ta faf qres
H IZAPU—GARC! T SRR T Bord, URANY B AISH | URHIOAE IfARAT B WISH!
Hoaq, Roa emRfde Fwufel, L-S d J-J W9 WA Y9 | |ad 9 Ifeefirs X —fawor
W, Al BT 799 |

Unit-1V : Molecular Spectroscopy

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of bond

distance of diatomic molecules. Isotope effect, Vibrational energies of diatomic molecules. Zero
) point energy. Anharmonicity. Morse potential. Raman effect, Stokes and anti-Stokes line and

their intensity difference. Electronic spectra. Born-Oppenheimer approximation. Frank-condon

principle. Singlet and triplet states. Fluorescence and phosphorescence.

THIE—4 AMUTIS Wb

faf=1 IR & WagT (qoieH), goil Wagl, quied Y@ o dgdr 9 fG—mRAniae ] o 9§
N, FERE gE /fg—RAide o] Bl e S, Y A ol FsMiee!
(@rTgf) | A fwa, HT w9d | WId T Ufd Wb Y@ g §AB! diadl, geldgii-d doiaH |
g ATUBRIAR AT, B hred Rigid, b g 3 vy, ufadifty g Trai |
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Unit-V : Nuclear Physics

Basic properties of nucleus : Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra-velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino. Energy levels and decay schemes.
Positron emission and electron capture. Selection rules. Beta absorption and range of beta
particles. Kurie plot. Nuclear reactions. Pair production. Q-values and threshold of nuclear
reactions. Nuclear reaction cross-sections. Examples of different types of reactions and their
characteristics. Compound nucleus. Bohr’s postulate of compound nuclear reaction. Semi
empirical mass formula, shell model, Liquid drop model, Nuclear fission and fusion (concepts).

PS5 e AT

TS & Herd U1, =S AT ARG BN Bl G & W1eF (BT, AHBII FFaAb—3MIA
amgfa, Wefy, omdwr Tl MGR, AMWe & WG Td @99 $Hol, TeR—ca a9,
e gofen o g, FLHl, Sul WR T4 & Ugh, deigH Soieid g golde
TR, T (aRo1) fram, dier Smasier gd die BUl f RN, RN NG, AfHG fifear,
I TAEH, —A Gd AN fAfSaT B <gell, DT AWBAT BT STy Hre, fafr=
UPR b JARfBIRt & SR Ud Aifieneftis, difte A1fie, diffe e ififear &t
Ie” G, FIATIURT T, §9 48 Aied, DY disd ANa AEed @ daaT |
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Max. Marks : 40+CCE 20 =60

Subject : Physics

Paper : II BPHY302-T

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I Solid State Physics-1

Crystal Structure and bonding : Cry stalline and amorpous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias Lattice).
Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered cubic lattices.
Laue and bragg’s equations. Determination of crystal structure with x-rays, x-ray spectrometer.
Lonic, covalent, metallic, van der walls and hydrogen bonding. Band theory of solids. Periodic
potential and Bloch theorem. Kronig-Penny model (Qualitative).

TPIE—1 B IaRRqT Hifdi—1

fveeia, A¥aaT Ud e : MMW?WW STl g SR

HS d, GHH Slddd, Sidddl & HAlfcid bR (§aigd offew), feR gadis, Sdd dd |

R HATPR, HBoAd bi-ad TFPR, 3: diad TAGR dfedd | dfd T ST HI FHIAR,
) —fpruif | fved & WReAT S BRA1, —fhRuT Waeadn) | Ifd, de—adieid, gifcad
) dfverare v w46 O werl & fv dvs Righ, aradl A Td wit wE

BT diea (YUIcAs fad=r) |

Unit-I1 Solid State Physics-2

Lattice structure and properties : Dulong petit. Einstein and Debye theories of specific heats of
solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and chain of two
types of atoms. Optlcal and-—aeey tic modes. Electrical resistivity. Specific heat of electron.
Wiedemann-Franz law. Response of substances in ma etic field. Dia-para and
ferromagnetic materia 5/

sical Lagigevin theory of dia an@ ‘pai'amagnetlc domains. Curie’s
law. Welss theory of “ Ex@ gugljferromagnctic dom@msﬁ‘ D’lscu&s@BH hysteresis.
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R HT 7M, die grdha Ud olls gD S & oY weiss &1 Rigid | BH fregdr &
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Unit-IIT Semiconductor devices-1
Electronic devices : Types of semiconductors (p and n) Formation of Energy Bands. Energy
level diagram.Conductivity and mobility junction formation. Barrier formation in P-n junction
diode. Current flow mechanism in forward and reverse biased diode (recombination), drift and
> saturation of drift velocity. Derivation of mathematical equations for barrier potential, barrier
width. Single p-n junction device (physical explanation, current voltage characteristics and one
or two applications). Two terminal devices. Rectification. Zener diode. Photo diode. Light
emitting diode. Solar cell. Three terminal devices. Junction field effect transistor (JFET). Two
junction devices. Transistors as p-n-p and n-p-n. Physical mechanism of current flow.
Characteristics of transistor.

SHI—3 EETeS gfarai—1

ol qUS BT g1, Holl KR BT S ATAd & YBR (p 9 n ) ATerdar AR ferefierar,
W BT 9991, p-n Y, SRS H IefTwT fA9T &1 99941, 3T 9 Uvd AT SRS # ORI yAE
(Q7: SIIST), AT I g IFHEA O &I A, A¥er g & Ticfg afee @
goafed, MBI Arers, Udhd p-n G| SRS (e faoe), ax—fava sfyerefrs
@s—ar quanT), fg—cdiae g, fAxedvv, SR SHle, Bl SHS, UHe e S,
HleR Ao, B—cdlaer gfaa, e &= yurg giftikexy (JFET) |, fg—f gfdadt, p-n-p 9 n-pn
IR, IRI-Yarg &1 4ifdera ufean, gifRex & S1fieeifire 9 |

Unit-1V Semiconductor devices-2

Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Single stage CF
amplifier (blasing and stabilization circuits). Q-point, equivalent circuit, input impedance output
impedance, voltage and current gain. Class A,B,C amplifiers (definitions). RC Coupled
amplifiers (frequency response). Class B push-pull amplifiers. Feedback amplifiers. Voltage
feedback and current feedback. Effect of negative voltage series feedback on input impedance.
Output impedance and gain. Stability, distortion and noise. Principle of an Oscillator,
Barkhausen criterion, colpitts, RC phase shift oscillators. Basic concgpts of amplitude, frequency

and phase modulations aWtion.
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yade (fg—ga dfr gifoex) CB,CE @ CC fdun, Tedl Wl (=R0) CE Ydud @A d
wrfierer gRu), Q fag wagew uRuw, faell @ frfa ufdaren, fawa wd a1 oM o
AB,Cuatie (aRRwrer), RC IFaa yadde (@mgfed gfear 9@), ai—B qe—Yd Yaed, Yi-aer
yaie, fava vd oRT, gafde, Faeh gfaaer ) swonee f99a, st wieds, efEe afcamen
wd o | e, el 9 wR, |lferd &1 Rigid e qre—8sed &1 gfde, didfie gifer,
RC ot faRemdy Sifera amam, amgfd Td &al A1gel Ud E¥@s Bl ol AR |

Unit-V Nano materials

Nanostructures : Introduction to nanotechnology, Structure and size dependent properties.
3D,2D,1D,0D nanostructure materials and their density of states, Surface and Interface effects,
Modelling of quantum size effect. Synthesis of nanoparticles - Bottom up and Top Down
approach, Wet chemical method. Nanolithography. Metal and semiconducting nanomaterials.
Essential differences in structural and properties of bulk and nano materials (qualitative
description). Naturally occurring nano crystals. Applications of nanomaterials.

SHIE—5 SRR

A0 FEEG AT TaAteTSll @1 U, 6REHl, 3MER MR TIT| 3D,2D,1D,0D S WXl
yerel Ud TP IfaReTRl &1 B9, Id8 U4 IfaRIBeld UHE, ddicH SMTHR YHTd BT Jiawyvl,
AT BN BT FIAYU—AD F B (dfeH M) AR FW 9 A1 (SY TreA) e, 9 s
fafey, A= foreiRmer (91 gg0n), o1 Ud or@ Al @ A4 yarl ([oncete fdeRvn), fawge
(Bulk) 3R =47 ugrelf @) HREr ©d YO H R ([OncHd [daRvD), Ugfad wq H U S
qrel A1 fved | A4 el & S uanT |
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