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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% Marks each section (C)
Contains 5 long answer type gquestion 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 Question 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 Question 5 7 35
Total Marks 50
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Class: B.Sc. First Year

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

Paper : |

Titleof Paper : Mathematical Physics, Mechanics and Properties of Matter

Unit —I : Mathematical Physics

Addition, subtraction and Product of two vectors : Polar and axia 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 : ldea of line, surface and volume integrals: Gauss, Stokes and Green’s Theorems.

SHE — 1 : ORI wifcre

a1 Afeel &1 AN, AR g YOHAhd g Td el AlGwr vd I Hifcid! IITeRV, A9 g IR
Qe &1 UM (SATHA SIUART & 991T) offaer g |ieer &3 Afeer &1 sfaded, Th o 31w
IRl B BT BT IRER THIHAT, SHIs W I $HIs AT AR, AR &1 IfTTI=<, Savid
Td Pel, ATATII JATIRSR, V&R, YOI, IR FHdherd, 19, Idh T W T+ |
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Unit =I1 : 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 aspherical body. Gauss & Poisson scquation of Gravitational self- energy.
System of particles. Centre of mass and reduced Mass. Elastic and inelastic collisions.

TP —2 : AADT

Rerfd, o7 vd w@Ror Afewr, fd 9 @R & A= fMqene ugfol @ gca | <ed & a7 &
faq 9 gael @R, Uefd § [ 9 9 Rar g 9d (SIERV AWDHad 9 )
PRI g1 I SIPD SNV, Held d & Iid fd, deR & | &1 e
THATRYY 6 99 T &3 MR fUvs &7 ol fava: T 9 IIa o Tocdld W Sl
DI AHIDBRT, BN BT B, STHM Dg T FAMIT SIAM, TART G UIRY TIDR |

Unit 111 : General Propertiesof Matter

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre: Torsional oscillations, Torsiona rigidity of awire, 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.

IPIS —3 : S D AER 0T

JIRIAT O Ud I Hee, AL H WIRAUTCl ARADHR B (PeleildR) & Y &1 ey,
UG Qe fdll R &1 Vs ggdT @ 9@ Uod qled Ay | feiRer | g a+ma, w9l &Iy,
PIRTHT IS99 fAfd), BIRET § ga TgM H MaeIP FHoll, IS 9/ Bl JHIId B dTel
PR, SR B AT F g5 T1a &1 MRV, g8 q9@ & SHUANT | W & Aheudl G
AT Ui, IRRER 9 fdgel Udrg, IFlcs A&, A FHIHRY, a-Atel &1 Ragid,
aRATA UHT B IUANT © 1. TR Bl o1l 2. d=gRIe] 3. URINeR 9w 4. Rafr dfd &
T BT gRad |
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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 : Trandational and Rotational motion. Moment of Inertia and their
Product. Principal moments and axes. Motion of Rigid Body, Euler’s equation.

SIS —4 : Q1A

RS, Mgl 9 BMEIe A B Al GhoddT Iad] Sliferd BT WHIDRIT, 3Mad] alfersd &l
s g Rerfast Sotl, RE & g a1 fUst &1 alam, =R g goifa 1fd, srs areet
g IHT U, IR AT UG 3feT, §¢ fUvS Bl T IR FHIDHRT |

Unit VvV :

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, Pasca,
Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes, Gauss, Biot-Savarts,
Cavendish, Galvani, Franklin and Bernoulli.

3PTE 5

JTeThIT JfFPBT © ATshed g AR B YANT Ud 39 Ud g9d (=py, fafdme amferedr &
fIgTd &1 SEERUMY, ARG ®UGRY, FHGICId TeAl Ud "Rl & $H, dRel dqgad, F9d
fIRqRor, v, AR T 99 TR HT AMUTDHR HUTIRY], I BT ATURID™ ART O & A1
e gREdH |

Aifda! &1 IRMYS e 18 df Id1 T@ : IMivce, MdAfes], Mdled dIRew, Tferetia
Tferell, B, Yacg®d, SRA], IR, URpd |, dWR, =qed, aidd, I9, A\, Hard,
TRRR, 19, d—9de, Haqrsy, Todr, Bdhald 3R aRATe] |
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Reference Books:

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

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

Problemsin Physics: P.K. Srivastava, Wiley Eastern Ltd.

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

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

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

The Feymman Lecturesin physics Vol. | : 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 : Il

Titleof Paper : Thermodynamics and Statistical Physics
Unit-1 Thermodynamics|

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.

FhIS —1 : FHNTIDI—1

IHHUNY UG BN YPH, BT Pl 3Mae P, THD! Q&I Ig & YHTdl dRIdh, Pl Bl
SH §99 9 URiice, Serar IoTd, SHETAS] b1 fgd oM g s9a =1 deF, &l &t
U, FURAM B T« I FHIGRV, HHEP Ud I IGUANT | SHI 3, el 3,
UeTel 3o, Siotet 3o |
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Unit-11 Thermodynamics-|

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).

FhIS —2 SHNIDI—2

U0l P Aheudl, g™ UHEH | Tl &1 URac, J&id UEH H Tl &1 uRdad, Tl
& gfg @1 e, ST 9 geAvia Ued H Tl &1 uRadd | R, gl &l
Aifcd Ag@, e I &I Trgdl, deffdd &I IWNIS d™ YAMI, WA UAM & T 1Y,
TR I 9 YA A9 UHE R ORI | SHEMGe! BT o W, g i 9l woned
AMUGH (GG 81), FTFRIUS Bl IHY FANK | SHATD! =R H Hae (Haadel & FHDH) |

Unit-111 Statistical Physics— |

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.

FhIs—3 AiRTHII Wfgay —1

T BT quie : FIRFDHR TR BT Hed, BT Td DR o ey, Mer & geq 1d
WA A, WY ey, fdeed, RRew 9 iRl uiifedr, gd uiiiedr RigT,
ikt T, bl e & foru IRy STaReii, &ell SHIeT | HIgdT delihd U=idd,
AT T, gedleeol Jad $Holl, T=Iedl, SSRGS &1 Yo Fom, fred gaa S,
TS BAFID TR |

Unit-1V Statistical Physics-|

Statistical Mechanics : Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increase in number of particles. Maxwell-Boltzmann
statistics. Molecular speeds. Distribution and mean. rm.s. and most probable velocity.
Constraints of accessible and inaccessible states. Quantum Statistics : Partition 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.

SHE—4 : FiRkFHg Wy — 2

iRt FifdY : dell b1, AR & uifdedr, ifdeds T fAaRT g SHHT BN Bl
G 91 WR HHod, HRdd dlecoHd AiRGDI, vifde ore &1 fqaRen, sid =@rd,
T—ARTI— dTel 3R IMABaH IS o9, Ffaae, AR Ud a1y =il &
gfdder | gaieH FiRd! : Ureied Herd, UeTdl g UIeie ol § Fee], 9 As=ac iRk,

B GBI BT AU |

Unit-V Contributions of Physicists

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

gPBIS — 5 : Hifddfdal T AR

T, U, 919, UH. U 181 Ha9dd, FAIRE, diecodd, S, dF, g, Wi, dIey,

greotad, HHI, fS-T®, HRaa |, qreH |

Text and Reference Books:

1. Heat and Thermodynamics : Mak W. Zemansky, Richard Il. 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 classes, D.P. Khandelwal, Vani
Publishing house, New Delhi.
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S RBren famer, 99, e

Eae el o ford urgasA

DI ST AUSH GRT AR T WY, & ISYUTA §IRT FFAIad

Class: B.Sc. First Year
Max. Marks: 50
Subject : Physics

For Regular Students
Practical Sessiond
25 10

For Ex-Student

Practical Sessional
35 00

List of Practical’s

© oo N~ WDNRE

94 2017—18
Viva Total
15 50
Viva Total
15 50

To verify laws of parallet and perpendicular axes for moment of inertia.
To determine accel eration 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 aliquid by capillary rise method.

10 To determine Viscosity of fluid using Poiselle’s method.

11. To study conversion of mechanical energy into heat using Calender & Barne’s method.
12. To determine heating efficiency of electrical kettle with various voltages.

13. To determine heating temperature coefficient of resistance using platinum resistance

thermometer.

14. To determine thermo electromotive force by a thermocouple method.

15. To determine heating efficiency of electrical Kettle with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s method.
17. To verify 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 aliquid.

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- 1l
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. Second Y ear
Max. Marks: 40+CCE 20 = 60
Subject : Physics

Paper o

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.

FhIS—1 SIE B ERING]

IRIG JAR fUacd, BHE BT G, MelldR Fdg W AU, eriicd fdwg Td U,
o W, Udel ol BT WIS 9 AAGed Bibd g3l | fderaer g fdergor e, gof faue g
Jfavics HAG | A~ gR & fquem (o) Ud S6T FHETE, A3@1 § 98 o9 e
DI AMATIHAT | WIS G BRI ARG |

Unit-11 I nterference of light

The principle of superposition. Two dlit 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-parallel reflecting surfaces,
Newton’s rings. Haidinger fringes (Fringes of equal inclination), Michelson interferometer, its
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application for precision determination of wavelength, wavelength difference and the width of
gpectral lines. Intensity distribution in multiple beam interference, Fabry-Perot interferometer
and Etalon.

THIE—2 THT BT AfIHROT

JIRIY &1 fRagla, fgRee afdesor, Sl @ war dagar & Aaegdd], USRI g2l &l
Hed, ol &1 uiRdge faRemue, Yol &1 ReagHier d =1 WA, WIFad o, udell
flheH, Q1 SFAMIR WREdd ddg 4§ a1 fhed | AfAHR0, [ed derd | efe~r ol (A
gdprd B Bol), Aghedd ATHUMEM, b gRI UHY &I R, a1 AT FHIURY
TR BT AR TAT TUGH T B AlSs I URYE MER0T | 981 Yof AfAHRoT H Aigar &1
fae=or, we IRT frarom v gerei |

Unit-I11 Diffraction

Freesnel’s theory of half period zone. Diffraction at straight edge, rectilinear propagation.
Diffraction at a dlit, 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 dlits.
Intensity distribution. Plane diffraction grating. Resolving power of a grating and comparison
with resolving power of prism and of a Fabry parot etalon.

IHIE—3 faad=

B B AgPIId Bicagy BT NIgid, el R R fIadd, IReRET T | Uhd 3R W)
fdec™ 1 3 vd FHTher AR, i §R®, g gahdiaR e, ufafewl & faveT @1
Nel @ HAR! | R T FeAawl Bl A edn, ol doe geradll & FMRI wuvaEr | N
TR IR R faads, qgar faaxor, aada ads afeT, wrrads afes, afeT @1 faves
gaar T 9@ USH 9 Bl IR g &1 faved emar | ger |

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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T3 ORI B AU Yapfd, fAgd Frold X7 B ol Fadel gfdd Uhel —Idra- g
faeetyor | g, g g <d g<iF gaor &1 9uiE | Ogd e O & FArRT Argd H
AT, T3l g fg—srely feved, wifdea c=R @ 9afid ugfa, fg—emads, grse &1
RIgid, ATERY G JMERIRY dciidh, B &I g3 Udh 3l fdea H garer Hoxor| Aot
fUsw, g @ deigai Udrer &1 Idred g fdgeryor, dfdeic AdRe d GUART |, YHreid

g0 g GaRMIey  SHHT AU |

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.

IPIE—5 ooR T BIel 9=

SIoR @ e SfaEM, ok UBTe & AMNIEAOS 0T, S &I Hhoudl, IS
ol H Gdg (oS a9, uftdT yonferdl, NSiMeH, Wl ofoR, Sierd—{Te ofoR,
OR @ ST, BIAUTH! BT RIgT | BICrSrTs, Biel TiivReX 9 Blel Hee IR |

References Books:
1. Fundamentals of Optics: F.A. Jenkins and H.E. White, 1976, McGraw-Hill.
2. Principlesof Optics: B.K. Mathur, 1995. Gopal Printing.
3. University Physics : FW. 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.

No o s
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Class : B.Sc. Second Y ear

Max. Marks: 40+CCE 20 = 60

Subject : Physics

Paper il

Title of Paper : Electrostatics, Magneto statics and Electrodynamics

Unit-l Electrostatics

Coulombs law in vacuum expressed in vector forms, calculations of eectric field E for smple
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 potentia (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.

SHTE—1 Rerfaggfarat

T # wmerd &1 M- |fder w9 4, g e @1 ReR omaw & e fgyd g agya meel
faaRor 2 TorET | Rer fagd ey # il arrder R fbar a1 i d 39 WRad FHde w9
¥ formr, ReR fagd a3 o1 wxell uepfcr | f[agd &3 iR fava ¥ wdg v |9 gy e
H faga &1 Mol 9 sw@] il | fIEd &3 BT Bolddd, T &1 99 d 3AGT AAMT Ta
faRor 2q @& URGe § SUANT | HgRy, ¥96y [9ga &3 4 MoeR ardsd, &l gediad
AT AAP B AW fdvg TR A | WL, I B SURART H FHAMITR ©ie [Tk,
URTAEdd, vl d gaul dfesr | faveud afes ud # Hdy, FAraa—ANre] qHIeR Bl
SIMICERCI R

Unit-2 M agnetostatics
Force on a moving charge, Lorentz force equation and definition of B, Force on a straight
conductor carrying current in auniform magnetic field, torque on a current loop. 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= oJ, .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.

SHIE—2 ReR &

T TTfaATe ader R gal |HIGROT UG B &1 IRWNT, WY gRMEE] dddd Bl R &8 4
G IR e, IRT U WR ol ML, FHEHII gl ML, DIV FIT I SIERHICH UM,
Ilc—are &1 W, WRa safaag akRefaal § H &1 7o (RAfedr gd U aetd),
THRR & aRueff M, x B= od, @ .B=0 g fggd N1 9§ T Jad gRI, J=dbd
|fcer (M): BH @M H Hdy, AT ¥ grfdhd uaref gg x M=J & 7 |

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.

SHIS—3 fagd o)1 9 IR-uRT

WIS IRT, IRT G J, 3RATg TRT FHIGROT UG Fiddd FHIHR0], fddis & 99 g Accie™
ufRuer fageryoer, LR @ CR uRuy H &RT &1 ghg 9 &3, ed—adie, LCR uRuer | AC iRy,
Afs GG R I9d JUANT gRT AC uRuyy 3 |ffsy gfcamen, duacd, soff v dHHEeR
ATE DI B BRATIQ [Ulih, AC URU gRT Wfdd BT IYAM, wfdd [orip, Y vd A ~caa
g fagla wfdd &1 Uwor | Sifdss el | fagd &1 s/adied, oig g o Sl |

Unit-4 Motion of charged Particlesin 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 principlesinvolve.)

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,
Discovery of isotopes, Elements of Mass Spectrographs, Principle of Magnetic focusing (lenses).
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SHIR—4 e a go™ a7 | AfRE o o 1fa

(et SUBRUIT B quiF DI e D AFADIT UeT W 3MfeF = fear ST =nfey |)

TN &S B WY H E , soded H, fadoE Aforer, YW ke, E fAdue eF b vy ¥
CRO,CRO & guifedr| oguel B &3 180" fd=e™, Tood™ Wagumd a1 a1 Rieraes,
TSI BN & FGaT 7 BN & AT B 9T, Asaaig (Sl 7199 ) &1 giad 9 s
Ugfd, MR 9 oWed E 9 B &9, g9-fdR0 & WRaey, S B @Y, A

WIFEUTH & Heldd, o Bidd bl Rigid () |

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 wavesin
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.

P15 fagra iy

fga g IR, oRrs & M, g a8e 9d, BRIS M & Jaded g qaIder w0y,
W g IR WV, AR, ReR fag@ e d o, #aqdd & faveua oRT geicd @l
AHIT, HAIde I FHIDHRO DI RO, fIgd GO &3 BT SHoll g-cd | ST |fqey,
I g I FHIHR], Hald Ud uRTdgd Aread 3 99del [agfd g O, URTded ol
AT Fdg ¥ URIGA, Beidl & [, Wi 9 gavl 9 gl AARe URTacH, dretd AIH H

YT, JMITAVS S & gRT URTda- d 37aa |
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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.
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.

13. Setting 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 avibration magnetometer to study afield.

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

22. Study of Lissgjous figures using CRO.

23. Veification of Network theorems.
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Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 7 35
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Title of Paper : Quantum M echanics and Spectr oscopy

Unit-I : Quantum Mechanics-|

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 dlit 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.

ShIS—1 FaicH JifFa—1

HU Ud ORI : Ghel fagd uvd, W fuve fafdbror, @rued g9E, Si—dnTell uReedHr,
TE—HUT gadl, SAF PR YAN, ORI Ydbe, TT 9 HHE 9 B SIWERO, Soldg= &l
fo—Ree warT, wR—edT, a¥T SMIH g O o, giso-dd &f AReadr &1 g @
IETERY, SIfSTR FHIGRU 9 IHB! Hed SMAERUINY | 3MSTH AM, TR B Bl YTl
STETRT AT, AT AHIBRVI, YRGBT &RT B9cd, TR Held IR AW o) | T Bl Bl
THTATITDRT |

Unit-11 : Quantum M echanics-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 apha decay. Quantum phenomenon of tunneling. Free
particle in one-dimensiona 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 symmetric potential. Rigid rotator.
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SHE—2 Faieq AifFdi—2
I AR SIRETR FHieRvT - e i fave ou 9 Uik |, AHA o, 9§ 9 36g
JIRATY, JMATATHR YR H URTAcH IR 0N | & $HI IRAT, GIF B FaicH weT |

TH—faH Rd oad QIfers, EXHIST Jadhal FHIGRY W SHd IS A, ol A &l
3T Her, Telid FHfd fava # o, §¢ oia |

Unit-111 : 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. Orbitgy angular momentum. Fine structure, Total angular momentum. Pauli
exclusion principle. Many particiesin 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.

FhIS—3 R WFE DI

feia @ g a3 d uRH] —Jdicd Wid, dlex Afed 9 daxoT (Section) & M,
ATl d AN, T —ed (Intrinsic) daicH |1 | I&0 &) foRa=Id Rigla 9 /T |
FeI DIV HT, B FaeR fd DIV H, USell BT do NGId | T i area
H IgABU—FAHA T AR TR e, URHIY] BT HiSel | URATVER AT B WagH!
Haad, Ru9 RfAe dufelr, L-S @ JJ 9 SiH UNTd | §ad @ AHeriedfors X —fdhor
[T, A BT 9 |

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.

SHIS—4 Ifdes TS IDpIYT

= geR & Wagr (qoiew), goll WagT, auieH Y@l o dadl 9 fg—uRarTde o] & 9§
R, FHRINE uHE /fg—wRAmad A9 B HFHA FHoll, YA 9 SHoll, AASMINRIC
(erTgfar) | At fava, 3 uMTE | Wie 9 UfT e @Y g SH@) digdl, Selagiid duidH |
I JATITERAR |fTded], Bdh Hled Ngid, Yhd d e Jawy, Ui g TpRa |
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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).

SHIR—5 TR A

RIS & el d T[0T, Fgi AT AR BN Bl T & A1eX (BT, AHDRI ALAD—IMIT
PG, MR R 0T, UTTD 0T, GBI 0T, AHPBIEh, AMHS & qA 0T, D &I
JATRfd, HEfd, el Tl MMHR, AWG & WA UG g9 Holl, AeR—-cd 139,
JIeT—fRoT quiH @1 U@fd, [EHI, SHoll KR Td &I UG, deligH Scduid gd gelde
JUEY, T (aR0T) R, dieT S@wrwr Ud diel $U & W, R NG, AHdH ifAfsan,
I IR, —HM Ud AMNGRI JAWAEAT BT <gell, AMNGII AMIBAT BT IGuR dle, A=
UHR & AMEATe & IR0 gd AfEftn, difie Aifie, Al e ififear o
e} MBI, FTHATUN G, &9 g8 Aled, I Alsd AMWDHI faEe vd HedH |
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Unit-I Solid State Physics-1

Crystal Structure and bonding : Cry stalline and amorpous solids. Trandational 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, metalic, van der walls and hydrogen bonding. Band theory of solids. Periodic
potential and Bloch theorem. Kronig-Penny model (Qualitative).

IPIE—1 3 IraeR[T HifAPI—1

freclld, XTI Ud 2mee : fdvedd Mfeiecd SN IR qHfd, Sidd d 3R |,
SHIE Udl, IBA SIad, Seidl & HAlfold YBR (Sagd difed), AeR gadid, e dd |
R TPR, BdAd di-ad OFHR, 3T diad TIHR Afedd | dfd T ST &1 FHIDR,
—fRon I feed @ GREAT S BRAT, —[hRuT WagHHT | 3B, Ae—wdroid, difcdd
dqUSATl TG BIISIoE §e9 | o uerell & forw dve Rigid, smadi fava vd <dfa gwy |
BTN Afsd ([ones fad=em) |

Unit-11 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. Optica and acoustic modes. Electrical resistivity. Specific heat of electron.
Wiedemann-Franz law. Hall effect. Response of substances in magnetic field. Dia-para and
ferromagnetic materials. Classical Langevin theory of dia and paramagnetic domains. Curie’s
law. Welss theory of ferromagnetism and ferromagnctic domains. Discussion of BH hysteresis.
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I e Hifadr —2

fare o &1 SY@T-—ufee, ms~IcH d fears Rigid, TR Ud URANvasd: 9
U WRANVGSH d fguRAvads dsl (Chain) & Tide AHIGRUT, UHRIY g eafra! faar, e
gRREd], Seldg= @1 AT S, aeH %o W | 8fd 99d, gRa a3 d ugri &l
BT | U, 3 wd die g yarel | Uit Ud o gRe S &l fREmd REid |
RN BT 99, dlg gradba Ud dlg graaid W= & o7y weiss &1 Rigid | BH fregdr &1
fademT |

o~

Il |

Unit-I11 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. Physica mechanism of current flow.
Characteristics of transistor.

SHIS—3 efaTee gfaaai—1

ol JUST BT 991, SHoll WX BT SIUM 3Efared @& YbR (p g n ) Arefdbar 3R Tfreiierdr,
W BT 991, p-n G, SRS # EffwT Mg &1 9991, 81T 9 U™ AT SRS | ORI varg
(G FASH), AT 9T g A aFT Bl FJwal, JHl fa9a @& TR FHieo o
Fgaafed, JfHT drerg, Tha pn G| SRS @Hifder ), IRI—fava  srfreTerfors
-1 ), fa—ciibe gfad, Rcaxo, SR SHIS, BIEl SHRE, UGN S SHTs,
AeR ¥el, B—cdiba gfad, I &3 g9a gifser (JFET) |, fg—<dfdr gfaal, p-n-p @ n-p-n
iR, aRI-ydre & Hifaerg ufean, SitRex @& sifieefis 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 concepts of amplitude, frequency
and phase modulations and demodul ation.
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TPIE—4 e Jfaaai—2

yaed (fg—ga wf gifSieex) CB,CE @ CC fdul, el ol (3Rv1) CE Waud (ffv== a
iR aRuey), Q a5 waged uRuy, fael g fwfa ufdemwn, fova wd orT o) ot
A,B,Cyaeies (UR¥TeT), RC IRad Yaeie @i srfbar a%), ai—B Ye—Ya Ydeid, Jafaer
yaeid, fava gd ary, ghded, et ufdarr w Fworee f[a9a, Sl wisds, i afderen
Tq o | ¥eridcd, faqfd @ @R, ifers &1 Rigid der aie—8rew &1 Yfdee, Hidiue alfer,
RC ol favemdl Sifels 3mamM™, JAgf Ud bell A1gele™ Ud Aadh &1 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 ENIRE]

Al ARG A IS DI YR, HREAT, bR R o7 | 3D,2D,1D,0D  HA1 ERAAT
ueref gd @] AR B B, Fds Ud ARIBeld Y9G, FIIcH AMMBR JHTd BT Ffa=eyvT,
A9 BN BT AT | HUR (@feH 3) iR SR A A (Sfu srs9) fafe, 9 waraf+ e
fafyy, =1 foemumer (1 ggon), a1g v g dicdl & A1 uered (oncHe favn), favqga
(Bulk) 3R =91 ugreil @1 WREET Ud O H R (YO fdaRv), Udhfde wq H Ul S
qrel =91 fgeed | =91 ucrell & U |
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