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Class: B.Sc. Second Yeur .
Max. Marks: 42 + (CCE) 7\ =50

Subject : Physics
Paper o
Title of Paper : Optics

Unit-1 Geometrical Optics ) © [15 Lectures)

.Reflection and refvaction. Fermat's Principle. Relraction at a spherical surface.

Aplanatic points and its applicutions. Lens formule. Combination 6l thin lenses and
equivalent fucal 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 cye-pisce.
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o e Unit-11. e - Interference o Flight  wrrerm mem e immemm ey 5 Cectures] ™

The principle of superposition. two slit interference. coherence requirement for the
sources. ophical path retardations. Lateral shilt of fringes, Rayieigh refractomerer and
other applications. |.ocalised {ringes. thin [ihms. interterence by a 1ilm with two non-
parallel reflecting surtaces. Newton's rings. Haidinger itinges (FFringes of equal
mclination). Michelson interferomelet. its application for precision derermination of

wavelength, wavelength difterence and the width of spectral _lings. Intensity
distribution in multiple beam interference, Fabry-Perot interferometer and Etalon.
FHI—2 IETYT W1 fAemer |15 Lectures)
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Unit-I11 Diffraction [ 5 Lectures)

Fresnel's theory ol halt period sone. dilfiuction at straight edge. rectilinear
propagation. Diffraction at a slit. phasor diagram and integral calculus methogis.
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Class: B.Sc. Second Year
Max. Marks: 42V + (CCE) 74 = 30

Diffraction at a circular aperture and a circular dise. Rayleigh criterion of resolution of’

images. Resolving power of telescope and microscope. Outline of phase contrast
microscopy. Diffraction at N-paralle) slits, Inlensity distribuiion, Plane diffraction

grating. Resolving power of a grating and comparison with resolving.- power of prism’

and of a Fabry Parot etalon. _ S
§PE—3 fqud= ) - [l:> Lectu res)

PR B AEHIAE Hicad & fugid, @ eR ® Rudh ey mTE | oE
Bl W g @ oW @ wwde R, g ERE. g9 mwd R fedE,
ufefaat @ favea &1 3 & s | rad 7 geedll @l faaga e o TERR
Geaedl & A HUYET | N aEeR R oR ey, dwan e, dnae RQads
ﬁﬁﬂmﬁ:{ﬁﬁn uﬁﬂaﬁﬁmaﬂmﬂmdwdﬂﬁ‘ﬂmaqﬁﬂtmmmﬁ
faes erqem @ e

Unit-1V Polarisation {15 Lectures|

Transverse nawure of light waves, Polarization of eclectromagnetic waves, Plane

polarised light ~ production and analysis. De:,cupuon of Linear, circular and.clliptical.

biaxial crysials. symmewic nature of dieleciric tensor. Double refraction. Hygen's
principle. Ordinary and L\l["lOI(.ilﬂ"ll\“ refractive indices, Fresncl's lTormula. Hght
propagation in uniaxial crvstal. Nicol prism. Production of circularly and elliptically
polarized light. Babinet compcmator and applications. Opitical rotation, Opticil
rotation in liquids and its measurement through Polarimeter,

FHIL—4 - g (15 Lectures]
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Unit-V Laser and Photo Sensors [15 Lectures)

A brief history of lasers. characteristics of laser light. Finstein prediction. Relationship

polarisation. Propagation of eleciro magnetic waves uy anisoiropic media, uniaxial and”

ey — —————

Ny

between FEinstein's  coellicienis  (qualitatives  discussion). Pumping schemes. ~ ¢

Resonators. Ruby taser. He-Ne laser. Applications of fasers. Principle ot Holography.
Photodiodes, Phototransistors, and Pholomultipliers.
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 References Bogks:
1. Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw Hill.
2. Principles of Qptics: B. K. Mathur, 1995, Gopal Printing.
3. University Physics: F.W. Sears. M.W. Zemansky and H.D. Young. 13/e. 1936.
Addison-Wesley,
4. Optics: A. K. Ghatak. McGraw Hill Publications.
5. Principles of Optics: Max Born and Wolf. Pregmon Press.
6. Oplics and Atomic Physics, D. P. Khandehwal. Himalaya Publication. ' ~
7. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak: ¢ W :
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Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 7% = 50

Subject : Physics

Paper : 2 } : :

Title of Paper :  Electrostatics, Magneto statics and Electrodynamics

tUnit-1 Electrostatics ' ' {15 Luctures]-

Coulombs law in vacuum cxpressed in vector forms. calculations of elecwric feld E for
simple distributions of charge a1 rest, dipole and quadruple fields. Work done on a charge in
an ¢lectrostatic field expressed as a line integral, conservative nature of the electrostatic licid.
Relation between electric field and electric potential (E = - V'V), torque on a dipole in a
uniferm electric fickd and its eocray, flux of the electric lield. Gauss's law and its application
for finding E for symmetric charge distribuiions. Capacitors; conducting sphere in a oniform
electric ficld, point charge in front of a grounded infinite conductor. Dielectrics. paraite! niate
capacitor with a dieleciric, dicleetric constant. polarization und pelarization vector P.relation
between displacement vector D, E and P. Molecular interpretation of Claussius-Viossot
equation.

THIE—1 - - - ﬁ:uqﬁqﬁ‘faﬁ . S - [15 Lectures) —- -
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Unit-2 Mlagnetostatics , [13 Lectures)
Force on @ moving charge. Lorenlz force equation and definition of 3. force on a straight % '

- conductor carrying current in @ uniform magnetic field. torgue on a current loop, magnetic &Hu}]
dipole moment, angular momentum and gyromagnetic ratio. Biot and Savart's Gaw. A
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's,

Law, VxB = jpJ. V.B = 0. Ficld duc 10 a magnetic dipole. free and bound .currcnls_' @’J
magnetization vector (M), relationship between B, H and M. Derivation of the refation VxM O,
= J for non-uniform magnetization.
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TFTE—2 Rer s " [15 Leetures]
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Unit-3 Current Eleetricity and Bio electricity [15 Lectures]

Steady current, current density J, non-steady currents and continuity equation. Kirchoft™s
laws and analysis of multiloop circuits. growth and decay of current in LR and CR circuts,
decay constants. LCR eircoits, AC civenils. complex numbets and theie applications iy
solving AC circuits problems. complex impedance and reactance. series and parallel
resonance. Q-factor. power consumed by an A.C. circuit, power facior, Y and A networks
and transmission of eleciric power. Electricity observed in. living systems, Origin of
bioelectricity.

G e - ZETR—3. - e AR T e T - = [15Lectures] —w e
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Unit-4 Motion of Charged Particies in Electric and Magnetie Fields [15 Lectures)

(Note: The emphesis here should be on the mechanical aspeets and not on the derails of ihe

apparatis mentioned which are indicated ax applications of principles volved) _
- E as an accelerating ficld, electron gun. discharge wbe. linear accelerator. K as defleciing L—‘ﬁ“
plL LR

ficld - CRO. Sensitivity of CRO. Transverse B field: 1807 deflection. Mass spectrograph and
velocity selector. Curvatures of wracks for energy deiermination for. nuclear particles:
Principle and working of Cyelowon. Mutually perpendicular and paralict E& B f':ulds:. Uy
Q\.\’ Positive ray parabolas, Discovery of isotopes. Elements of Mass Spectrographs. Principle ol {'“c rtwh)
magnetic focusing {lenses). \k

(U‘/ THTS—4 fea o gt & F sfaRa g @ R [15 Lectures] ' ‘3\‘
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Class: B.5¢. Second Year
Max. Marks: 424 + (CCE) 7% = 50

WXV A B WU A OB, sdEgs W, fdas afae, W @xd, EORew am @
WU H CRO, CRO @Y JITfRal | srqeet B &7 180° Rror, e Qwiums w1 4
freraex. afara wut & I g B @ el @ awman, AT (st HIY=)
# figm 3 o ogR, wwR @ weas Foa B &, FI—fBo & qvuE,
ARy B @, SN WEEIG B Ao, qRdn a1 el (&Y

Unit-3 Efectrodynamics (13 Leciures]

Electiromagnetic induction, Faraday's Laws, Electromotive force, Integral and dirferential
forms of Faraday's laws. Sell and mutual inductance, Translormers. Energy in a static
magnetic  field. Maxwell's displacement current, Derivations of Maxwell's cquations,
Electromagnetic tield eneray densiiy. Povnting s ector. Fleciromagnetic wave equation. Plane
electromagnetic waves in vacuum and diclectric media. Retlection at o plang boundary of
dielectrics, Fresnel’s Laws. Polarizudion by reflection and to1al internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.

-5 ﬁﬂ_ﬂ s [15 Lecturesj
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References:

1. Berkley Physics Course. Elecricity and Magnelism Ed. E. M. Purcell Megraw Hill

2. Physics Volwne 2, D. Halliday and R. Resnick

J. Introduction 10 Electrodynamics: D. J. Grilfiths, 4™ Edition, Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover.

3. Electrodynamics: Emi Cossor and Bassin L.orraine. Asahi Shimbuensha Publishing L1d.
6. From Neuron to Brain: Kufiler and Nicholas. Sinaucr Associates. Inc Pub. Sunderland.
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Schaums Outline of Begining Physics H: Elcetricity and Magnetism
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vIax, Marks: 50

Subject - © Physies i s Pt
For Regular Students - S '. "
Practical Sessional Viva : Total

23

10 15 50 ¢

For Ex-Student : .
Practical Sessional Viva , T'otal

35

00 "5 ' 50

List of Practical’s
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19.
24.
21,
22

23.

Study of interference using biprism,
_Study of ditfraction ar siraight edge. ' .

Use of plane diffraction grating to determine 3, D- lings of Sadium tamp.

Resalving power of ielescope. - o -

Polarization by reflection and verification of Brewster's Law.,

Study of aptical rotation in Sugar solution. '

Refractive index and dispersive power of prism using spectiometer, e i oot

-.Absarption spectrum of material using constant deviation’spectrograph.

Beam divergence of He-Ne Laser, .

Determination of wavelength of Laser by diffraction.

Determination of radius of curvature-of plano-convex lense by Newton's rings.
Characteristics of a Ballistic calvanometer, :
Setting up and using an electroscope or elecirometer,

Measurement of low resistance by Carey-Foster bridge or otherwise.
Measurement of inductance using unpedance a1 different frequencices.
Measurement of capacitance using, im pedance at diflerent frequencies,
Response curve for LCR circuits and response trequencies,,

Sensitivity of a cathode- ray ascilloscope. ] .
Use of a vibration magneiometer 1o study o fictd.

Study ol Magnetic tield due to current using Tangent Galvangmeter.

Study of decay of currents in LR and RC circuits. ' \
Study of Lissajous figures using CRQ. @5‘/\/‘@
Verificalion of Network theorems. \\/'«‘7
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