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dmportant Instructions for faculty members and questions setters
(see Table-09 of UG regulation).

ParaI:

A paper having 6 credits carry 100 marks: 80 marks for end semester exam and 20 marks for
tnternal exam (mid term), which further divided as 15 (internal exam-theory/practical) + (5
(attendance and cther activities). 7 ’
A candidate has lo answer Five Questions out of Nine Questions of which Question no. 1 is
compulsory and will be of short answer (ype (o be answered in about 100 words (4 Questions to
be answered out 31 8). Out of the remaining 08 (cight) Questions, 04 (four) are to he answered.
Each question carries 16 marks.

Para Il: .

A paper having 04 credils carry 75 marks; 60 marks for end semesler exam and |15 marks for
internal exam (mid term), which further divided as 10 (internal exam-theory/practical) + 05
(attendance and clher activities).

A candidate has lo answer Five Questions out of Nine Questions of which Question no. 1 is
compulsory and will be of short answer type (o be answered in about 100 words (3 Questions (o
be answered out of 6). Out of (he remaining 08 (eight) Questions, 04 (four) are to be answered.
Each question carries 12 marks. "

Para 111:
A paper having (2 credits carry 50 marks; 40 marks for cnd semester exam and 10 marks for

internal exam (m:id term), which Turther divided as 05 (internal exam-theory/practical) + 05
(attendance and other aclivities).

A candidate has 10 answer Three Questions oul of Five Questions of which Question no. 1 is
compulsory and vill be of short answer lype to be answered in about 100 words (2 Questions o
be answered out-nf 4) and carry 05 marks each. Out of the remaiving 04 (four) Questions, 02
(two) are to be answered and carries 15 marks.
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SEMESTER - 1

PHY-G.E.-1.7T. MECHANICS (04 Credits, 60 Lectures)

Veetors: Vector algebra. Scalar and vector products. Derivatives of a vector with respect to a
parameter. (4 Lectures)

Ordinary Differential Equations: Ist order homogeneous differential equations. 2" order
homogeneous differential cquations with constant coelticients.(6 Lectures)

Laws of Motion: Frames of reference. Newton’s Laws of motion.Dynamics of asystem of
particles.Centre ol Mass.(10 Lectures)

Momentum and Energy: Conservation of momentumn,. Work and energy.Conservation of
energy.Motion ¢ [ rockets. (6 Lectures)

Rotational Motion: Angular velocity and angular momentum. Torque. Conservationol
angular momentum. (5 Leetures)

Gravitation: Newton's Law of Gravitation Motion ol a particle in a central force field
(motion is in a plane, angular momentum is conserved, areal velocity is constant).Keplers

Laws (statemen: only).Satellite in circular orbit and applications. Geosynchronous orbils. (8
Lectures)

Oscillations: S:mple harmonic motion. Differential equation of SHM and it solutions.
Kinetic and Potential Energy, Tolal Energy and their time averages. Damped oscillations. (6
Lectures)

Elasticity: Hooke’s law - Stress-strain diagram - Elastic moduli-Relation between clastic
conslants - Poisson’s Ralio-Fxpression for Poisson’s ratio in terms of elastic constants -
Work done'in siretching and work done in twisting a wire - Twisting couple on a cylinder -
Determination ¢ Rigidity modulus by static torsion ~Torsional pendulum-Determination of
Rigidity modulus and moment ofinertia- ¢, p and o bif Searles method. (8 Lectures)
Special Theory of Relativity: Constancy of speed of light. Postulates of Special Theory of
R'cla[ivvily. Length confraction. Time dilation. Relativistic addition of velocities. (7
Lectures) - :
Reference Boolis:

l. University Physics. I. W, Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.

Addison -Wesley
. Mechanics Berkeley Physics, v.1: Charles Kittel, et. al. 2007, Tata MeGraw-Hill,
3. Physics -- Resnick, Halliday & Walker 9/¢. 201 0, Wiley
4. Universiy Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.
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PHY-G.E.-1.T. (PRACTICAL) (02 credits)

. Measurements of length (or diameter) using vepnier caliper; screw gauge and
trave ling microscope.

2. Todctermine the Height of a Building using a Sextant.

3. Todetermine the Moment of Inertia of a Flywheel.

4. To determine the Young's Modulus of 4 Wire by Oplical Lever Method.
5. Todetermine the Modulus of Rigidity of a Wire by Maxwell’s needle.
0. Todetermine the Elastic Constants of a Wire by Searle’s methad.

7. Todetermine g by Bar Penculum.
8. Todetermine g by Kater’s Pendulum. ;
9 To study the Motion of « Spring and calculate (a) Spring Cons('ant, (b) g.

Reference Books:

I. Advanced Practical Physics lor students, BL. Flint and H.T. Worsnop, 1971, Asia
Publishing House.

2. Advanced level Physics Practicals, Michacl Nelson and Jon M. Ogborn, 4™ Edition.
reprinted 1985, Heinemann Educational Publishers.

3. A Text Book of Practical Physics, Indu Prakash and Ra_makr.ishna, 1 Edition, 2011,
Kitab NMahal, New Delhi. :

O
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SEMESTER - 11
PHY-G.E.-2.T. ELECTRICITY & MAGNETISM (04 Credits, 60 Lectures)

Veetor Analysis: Scalar and  Vector product, gradient, divergence, Curl and their
significance, Vector Integration, Line, surface and volume integrals of Vector fields, Gauss-
divergence thecrem and Stoke's theorem of vectors (statement only).(12 Lectures)

Iolectrostatics:  Eleclrostatic  FField, electric flux, Gauss's theorem of eleclrostatics.
Applications ol Gauss theorem- Electric ficld due o point charge, infinite line of charge,
uniformly charged spherical shell and solid sphere, plane charged sheet, charged conductor.
Illectric potential as line integral of clectric field, potential due to a point charge, eleclric
dipole, uniformly charged spherical shell and solid sphere.Caleulation of electric field from
polential Capacitance of an isolated spherical conductor.Parallel plate, spherical and
cylindrical condenser.Energy per unil volume in clectrostatic field.Dielectric medium,
Polarisation, Displacement vector.Gauss's theorem in diclectrics. Parallel plate capaciol
completely [iled with dielectric.(22 Lectures)

"~ Magnetism:

W

Magnetostatics: Biot-Savarl's law and its applicaljions- straight conductor, circular coil,
solenoid carrying current.  Divergence and  curl oft magnetic  ficld Magnetic  veclor
polential. Ampere's circuital law. Magnelic properties of materials: Magnelic intensity,
magnetic induction, permeability, magnelic susceptibility. Briel introduction of dia-, para-and
[erro- magnetic materials. (10 Lectures)

Iilectromagnetic Induction: Faraday's laws ol eleclromagnelic induction, Lenz's law, scll
and mutual indu ctance, L of single coil, M of (wo coils. Energy stored in magnetic field.
(6 Lectures)

Maxwell's equations and Flectromagnetic wave propagation: Equation ol continuity of
current, Displacement current, Maxwell's cquations, Poynting vector, energy densily n
clectromagncetic field, electromagnetic wave propagation through vacuum and isotropic
dielectric medium, transverse nature of M waves. (14 Lcé(urcs)
Reference Boolcs: 3

|. Electricily and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education

2. Electricily & Magnelisim, )11 Tewkes & J. Yarwood. Vol. I, 1991, Oxford Univ. Press
3. Electricily and Magnctism, D C Tayal, 1988, Himalaya Publishing House.

4. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cale.

5. D.).Grilths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings.
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PHY-G.E.-2.I. (PRACTICAL) (02 Credits)

9.
10.

To use a Multimeler for mecasuring (a) Resistances, (b) AC and DC Voltages, (c) DC
Current, and (d) checking electrical fuses.
Ballistic Galvanomeler: (i) Measurement of charge and current sensitivity (if)
Measurement  of CDR (iii) Determine a high resistance by Leakage Method (iv) To
determin: Sell  Inductance ol a Coil by Raylcigh's Method.
To compare capacitances using De’Sauty’s bridge.
Measurement of ficld strength B and its variation in a Solenoid (Determine d13/dx)
To study the Characleristics of a Series RC Circuil.
To study a series LCR circuit LCR circuit and determine its (a) Resonant
frequency, (b) Quality factor
To study a parallel LCR circuit and determine its (a) Anti-resonant {requency and
(b) Quality factor Q
To determine a Low Resistance by Carey IFoster’s Bridgé.
To verify the Thevenin and Notton theorems
To verify the Superposition, and Maximum Power Transfer Theorems

Reference Boolks

Advanced Practical Physics for students, B.L.Flint & H.T. Worsnop, 1971,

Asia Publishing House.

Advanced level Physics Praclicals, Michael Nelson and Jon M. Ogborn, 4th
Edition reprinted 1985, Heinemann Educational Publishers

A Text Book of Practical Physics, 1.Prakash & Ramakrishna, 1 1th Ed.2011, Kitab
Mahal
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SEMESTER — 111

PHY-G.E.-3.T. THERMAL PHYSICS AND STATISTICAL MECHANICS
(04 Credits, 6(0 Lectures)

Laws of Thermodynamics: Thermodynamic Description of system: Zerolh Law of
thermodynamics and temperature. First Taw and internal energy, conversion of heal into
work, Various Thermodynamical Processes, Applications of First Law: General Relation
between CP and CV, Work Done during Isothermal and Adiabatic Processes, Compressibility
and Expansion Coellicient, Reversible and irreversible processes, Second law and Entropy,
Carnol’s cycle & theorem, Lntropy changes in reversible & ireversible processes, Entropy-
temperature dingrams, Third law of thermodynamics (statement only), Unaltainability of
absolute zero. (22 Lectures)

Thermodynamical Potentials: Enthalpy, Gibbs, Helmholiz and Inlernal Energy functions,
Maxwell’s relations and applications - Joule-Thompson Effect, Clausius- Clapeyron
liqualion, Expression for (CP - C'V), CP/CV, TdS equalions. (10 Lectures)

IKinetic Theor of Gases: Derivation of Maxwell’s law of disteibution of velocitics and its
expetimental verification, Mean [ree path (Zeroth Order), Transport Phenomena: Viscosity,
Conduction anc Diffusion (for vertical case), Law of equipartition of energy (no derivation)
and its applications to specific heat of gases; mono-atomic and diatomic pases.

(10 Lectures)

Theory of Radiation: Blackbody radiation, Spectral distribution, Concepl of Energy
Density,. Derivition of Planck's law, Deduction from Planck’s law-Rayleigh- Jeans Law,
Stelan Boltzmann Law and Wien's displacement law.(6 Lectures)

Statistical Mechanics: Maxwell-Boltzmann law - distribution of velocily - Quantum
slatistics - Phese space - Fermi-Dirac distribution taw - electron gas - Bose-Einstein
distribution law - photon gas - comparison of three stalistics. (12 Lectures)

Reflerence Boolgs:

I. Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill.
2. A Treatise on Heat, Meghnad Saha, and 13.N. Srivastava, 1969, Indian Press.
3. Thermodynamics, Enrico Fermi, 1956, Courtier Dover Publications.
4. Thermodynamics, Kinetic theory & Slatistical thermodynamics, F.W.Sears and
G.L. Salinger. 1988, Narosa
5. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole.
, W ) NSS N
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PHY-GE-3.I". (PRACTICAL)(02 Credits)

1.

LV, S - S S T 5

0.

To deermine Mechanical Equivalent of Heat, I, by Callender and Barne’s
constant flow method,
Measurement of Planck’s constant using black body radiation.
To derermine Stefan’s Constant.
To determine the coefficient of thermal conductivity of Cu by Searle’s Apparatus.
To determine the Coefficient of Thermal Conduetivity of Cu by Angstrom’s Method.

To determine the coefficient of thermal conductivity of a bad conductor by Lee

and Charlton’s disc method.
To cetermine the temperature co-clficient of resistance by Platinum resistaiice
thermometer.

To study the variation of thermo em[ across two junctions of a thermocouple with
temperature.

To record and analyze the cooling temperature of an hot object as a function of
time using a thermocouple and suitable data acquisition system

To cal brate Resistance Temperature Device (RTD) using Null Method/Off-
Balance Bridge :

Reference Bools:

1.

Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971,
Asia Publishing House.

A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11" Edition,
2011, Kitab Mahal, New Delhi. .

A Laboratory Manual of Physics for Undergraduate Classes, D.P Khandelwal,
1985, Vani Publication.
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LHY-SEC-1 ELECTRICAL CI:RCU]T & NETWORK SKILLS
(02 Credits, 30 Lectures)

Basic Electricity Principles: Voltage, Current, Resistance, and Power. Ohm's law.Series,
parallel, and series-parallel combinations. AC llectricity and DC Llectricity. Familiarization
with multimeter, voltmeter and ammeter. (5 Lectures)

Understanding Electrical Cireuits: Main cleetric circuit elements and their combination.
Rules to analyze DC sourced electrical cireuits. Current and vollage drop across the DC
circuit elemerts. Single-phase and three-phase allernating current sources. Rules to analyze
AC sourced clectrical circuits. Real, imaginary and complex power components of AC
source. Power lactor. Saving energy and money.(6 Lectures)

Generators and Transformers: DC Power sources. AC/DC generators. Inductance,
capacitance, and impedance. Operation of transformers. (3 Lectures)

Solid-State Devices: Resislors, inductors and capacitors. Diode and rectifiers.Components in
Series or in shunt. Response of inductors and capacitors with DC or AC sources 3
Lectures)

[Clectrical Protection: Relays. FFuses and disconnect switches. Circuit breakers. Overload
devices. Ground-fault protection. Grounding and isolaling. Phase reversal. Surge protection.
Interfacing DC or AC sources (o contro! elemen s (relay protection device)(6 Lecetures)

Electrical Wiring: Different lypes of conductors and cables. Basics of wiring-Star and delta
connection. Veltage drop and losses across cables and conductors. Instruments {o measure
current, voltage, power in DC and AC circuils. nsulation. Solid and stranded cable. Conduit.
Cable trays. Splices: wirenuts, crimps, terminal blocks, split bolts, and solder. Preparation of
exlension board.

(7 Lectures)

Reference Books:
1. A text book in Electrical Technology - B I. Theraja - § Chand & Co.
2. A text book of Electrical Technology - A K Theraja
3. Performnance and design of AC machines - M G Say ELBS Fdn.

Page 10 0f 21
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SEMESTER — 1V
PHY-G.E.-4.T. WAVES & OPTICS (04 Credits, 60 Lectures)

Superposition of Two Collinear Harmonic oscillations: Lincarity & Superposition
Principle. (1) Oscillations having equal frequencies and (2) Oscillations having different
[requencies (Beats). (4 Lectures)

Superposition of Two Perpendicular Harmonic Oscillations: Graphical and Analytical
Methods. Lisszajous Figures (1:1 and 1:2) and their uses. (2 Lectures)

Waves Moticn- General: Transverse waves on a string. Travelling and standing waves on a
string. Normal Modes of a string. Group velocity, Phase velocity. (7 Lectures)

Fluids: Surfaze Tension: Excess of pressure - Application to sphetical and cylindrical drops
and bubbles - variation of surface tension with lemperature. Viscosity - Rate flow of liquid in
a capillary tube - Poiseuille’s [ormula - Determination of coefficient of viscosily of a liquid -
Variations of viscosity of liquid with temperature, lubrication.(6 Lectures)

Sound: Simple harmonic molion - forced vibralions and resonance - Fourier’s Theotem -
Application te saw tooth wave and square wave - Intensity and Joudness of sound - Decibels -
Intensity levels - musical notes - musical scale. Acoustics of buildings: Reverberation and
lime of reverberation - Absorplion coeflicient - Sabine’s formula - measurement of
reverberation time - Acoustic aspects of halls and auditoria.(6 Lectures)

Wave Optics: Electromagnetic nature of light. Dcﬁmilon and Properties of wave

(ront. Huygens Principle. (3 Leetures)

Interference: Interference: Division of amplitude and division of wavefront. Young’s
Double Slit experiment. Lloyd’s Mirror and Fresnel’s Biprism. Phase change on reflection:
Stokes™ treatment. Interference in Thin Filims: parallel ‘and wedge-shaped films. Fringes of
equal inclination (Haidinger Fringes); Fringes of equal thickness (Fizeau Fringes). Newton's
Rings: measurement of wavelength and refractive index.(10 Lectures)

Mii:helson‘*s Interferometer: (1) Idea of form of fringes (no theory needed), (2)
Determinatior of wavelength, (3) Wavelength difference, (4) Refractive index, and (5)
Visibility of fiinges.(3 Lectures)

Diffraction: Jraunhofer diffraction- Single slil; Double Slit. Multiple slits and Diffraction
grating. Fresnzl Diffraction: Hall-period zones. Zone pl"‘éte. Fresnel Diffraction patlern of a
straight edge, 1 slit and a wire using half-period zone analysis.(14 Lectures)

Polarization: Transverse nature of light waves. Plane p01a117cd ]l{:hl — productionand
analysis. Circular and elliptical polarization. (5 Lectures)

o

Reference Boolks:

I, Fundamentals of Optics, F.A Jenkins and H.E White, 1976, McGraw-Hill

2. Puinciples of Optics, B.K. Mathur, 1995, Gopal Printing

3. Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, R. Chand Publications
4.

University Physics. .W. Sears, M.W. Zemansky and H.D. Young. 13/¢, 1986.
Addiscn-Wesley

i Mk}
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PHY-GE-4.P. (PRACTICAL)(HI Credits)
1. Toinvestigate the motion of coupled pscillators
7. To delermine the Frequency: of an Flectrically M aintained Tuning Fork by
3. Melde’s [Experiment and to verily A2 - T Law.
4. To study |issajous Jigures _
5. Familial ization with Schuster's focussing; determination of angle of pristu.
6. To determine the Coefficient of Viscosity of water by Capillary Flow Method
7. (\’oiseuiﬂc’smethod).
g To determine the Refractive Tndex of the Malerial of a Prism using Sodium Light.
9. To determine Dispersive Power of the Material of a Prism using Mercury Light
10. To determine the value of Cauchy Constants.
{1. To detetmine the Resolving Power 0 [a Prism.
12. To determine wavelength of sodium light using Fresnel Biptism.
13. To determine wavelength of sodium light using Newton’s Rings.
14. To determine the wavelength of Laser lighl using Diffraction of Single Shit.
15. To determine wavelength of (1) Sodium and ) Spectral lines of the Mercury
16. light using plane diffraction Grating .
17. To determine the Resolving Power o { a Plane Diffraction Graling.
18. To measure (he inteusity using photosensor and laser in diffraction patlerns of
19. single and double slits. '

Reference Boolis: ,
1. Advanced Practical Physics (or students, 13.L. Flint and 11T, Worsnop, 1971,
Asia Publishing House.
7. Adyanced level Physics Practicals; Michael Nelson and Jon M. Ogborn, dh
Edition, reprinted 1985, Heinemann Izducalional publishets
3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th
Edition, 201 | Kitab Mahal, New Delthi.

Pape 12 of 21




P

weado|of] 131 n]!_q_m 0
12}2WI0IB)131UL 1PULAZ-(OB\ B FUIONISUOT)

12)3WOIB 2} UL DRUBRG B dulonnsuo))

5
14
1B JO XOpUl 3A1DRI[31 DU} TULINSEIN C
19)3WOIDJIBUL 1013 ] £1q1,] B 10 1312LUOIS 1)L UOS[RLDIN © Aunonnsuoy) z
' StueIBo 01| JunonnsUod3L pLE HUIPIod3Y |

sEnawoaapioyu pue Lydeadojop] uo spuawadxgy

iy uonIudodaL 19)0RIRYD pUR ‘£4)21L013§13)UL
‘fdoososnu ur £yderdojor Jo uoieatjdde ‘weidojoy uonosyjal 19dy] o1yas ‘sweadojoy Jo

sadd ] “Uo1N[osal “OUALAOD 1A103Y) pun adounid oiseg) (spor1ad 9) Lqdeadojoyry ()

"2UOP 24 O8|B URd
uone|nLus 1nduwoy) "S19)[1 S0UBISJDIUL |BISASE JO §011811010RIBLD UOISSILUSLR. D) DUNLLIR}SP
0) ou SmOe stieidol)@ul Euowadxe jo siskjeuy In0s S} JO wnnoads 1amod
al) JO wiojsuel) J2LN0] atf) S weldosaj1ejul Funnsor oy [ 19)2LI0Ia)R)UL ) U uonjesedss
J0JJILLE JO UONOUNY B Se 43)TLOIJId)UL HOS[DUIIA 8 o) wioped souarogisur oy Apms O
auatnLadxy
'SOLISI_OS DI'SUSJO;] [)LI'B
Sawionoads AN “Buisuss ajowal oLeydsoune u uotjeoidde apim (im ‘enoads uondiosqe
PUE LIOISSILUA BULINSEALL T0] POY[jaL npramod e si () £d0oso1dad§ Wosuet | 15100
Ldoasoayradg waogsuna) JLmoy

WasAS Jp [Bando ue Jo LoNdIN)SUO])

dur10y(1y jeondo 1oLNo, ¢

uonenuaIayyip adew jeondQ g

wonpEngns/uonppe adewt [eondg-|
Fuissanoad adeunt pue dndo aormoy v ;sod () 91Oy uo syuawtadxgy

sua| unyy e Jo Ayadoid BuiLaiojsued) JdLNo,| ‘Gunayjy Lousnbaly jenudg jo Jdasuon
(spora g v) sondQ 1aunoy (1)
| 105UQs Y JO $91SLIIRIRYD) O ||95 agml'mx()\oqd P (11 40 ISQ[],S}.I‘I)}C)U.IB[[C)—SLH /(pln—g'é_
J3SE[ 9)E)S PI[OS JO §21)SLI)DRIBYD B} ApmS q (1471 JO SOUSLIPRIRYD [-A 8
S$10J20) ([ PUB SILINOG 10INPpUIUG Ub syt tiadxgy

19se| duisn zykenb jo noisuedxos jeunay |, 'p 1az& feue pue iazLejod duisn

W a1] Jase| jo 3[due uoneziiejod o) puy O] "D 9SE| MBS PHOS IO aN-9} B £ paule)go
wiajed uonoeljfip

Auisn Jis o) JO LIpia 10 SHM L) JO UIpiM B} pulj 0| " -1ose| 9RIS P [0S 10 3N-OH
Fusn uonoapel £q (AD) 281d yoedwiony aiy Jo duioeds Biped Fuiyeld of) JO UONBUILLIB( B
; :gra8u] 1o sjuauLRdxy

"SJage| J0JONPUOIIUIAG ‘Tose] QNI WD J9SB] JO LONRZIIPIRIBYD) “uoﬁaagumue ]qﬂy]_

‘S)UDIDLJ0D § U1ISUIT] "UONOR 135E[ JO L1031 |, “SUOISSIWD pIjeniuns pue snoaujuodg ‘siasen)
(sporia g ¢) $10302)a(] put s3aanog (1)

’S"L/(T_l}:)a.S' DAL} WU du1ia m_a-pam,'/()]ﬁzac/_
g ppnoys Syuauiriadxa  adtf wmipul UONDUD (XD aanpjronb Ao Sapmoul Caoy) |
§2a012977 0€ AN OAILL (20 :$1P21D) $OLLIO AHITddY T-DHU5 AHd




(w) ~ Photonics: “Tibre Op_ti;é___ (‘J Pcnmlw)
Oplical fibres and their properties, P'l incipal of light propagation through a fibre, The
numerical aperture, Altenuation in (lptn:a.l [ibre and altenuation limit, Single mode and

mu\Umodu fibres, U1 Fibre ()pUL sensor: Libre \’)I g (natmb

e ———

lrx_pﬁu uncnlq ou Photonics: Fibre )pllu

a. To measure the pumerical apertur of an optical fibre
b. To study the ariation of the bending loss in a multimode fibre

¢. To determine the mode field dianeter (MFD) of fundamental mode in a
single-mode fibre by measurements ol its far ficld Gaussian patlern

d. To measure (Fe near field intensity profile of a fibre and study its refractive

index profile \

.To t’lt,u.lmlm the he power 1053 loss at a gp bd\\ruux two mu\Umode fibre

S t

Reference Bools:
1. Fundamental of optics, F. A fenking & T E. White, 1981, Tata McGraw hitl.
2. LASERY: Fundamentals & dpplications, K Thyagrajan & A. 1K Ghatal, 2010,
Tata Mctiraw Hill |
3. Fibre oplics through experinjents, M .R.Shenoy, S g K Khijwanta, et. al. 2009, Viva
Books
4. Nonlineer Optics, Robert W/ Boyd, (Chapter- 1), 2008, E ilseviet.
5. Optics, k. arl Dieter Moller, | carning hy computing with model examples, 2007,
Springer
6. Oplical Siystems and Processes. Joseph Shamir, 200 )9, PHI Learning Pyt Ltd.
7. Oploclccuom{_ Devices '1nd Jystems, S.C. Gupla, 2009, PUI Learning Pyt L (d.
8. Optical I hysics, A.Lipson, s 8.G.L ipson, H.Lipsom, 4 Bdn., 1996, Carabridge Univ.
Press \
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SEMESTER — V '

PHY-DSE-1A.T DIGITAL AND ANALOG CIRCUITS AND
]NS'I‘RUMEN'[’AT]ON (04 Credits, 60 Lectures)

UNIT-1: Digital Circuits _

Difference belween Analog and Digital Circuits. Binary, Numbers. Decimal to Binary and
Dinary to Decimal Conversion, AND, OR and NOT Gates (Realization using Diodes and
Transistor). NAND and NOR Gales as Universal Gales. XOR and XNOR Gates. (7
Lectures) : : |

De Morgan's " heorems. Boolean Laws. Simplification of Logic Circuit using Boolean
Algebra. Fundamental Products. Minterms and Maxterms. Conversion of a Truth Table into
an Equivalent Logic Circuit by (1) Sum of Products Method and (2) Karnaugh Map. (8
Lectures) : -
Binary Addition. Binary Subtraction using 2's Complement Method) Half Adders and TFull
Adders and Sut tractors, 4-bit binary Adder-Subtractot. (4 Lectures)

UNIT-2: Semicouductor Devices and Amplifiers:

Semiconductor Diodes: p and 1 type semiconductors. Barrier Formation in PN Junction
Diode. Qualitative ldea of Current Flow Mechanism in Forward and Reverse Biased Diode.
PN junction and its characleristics. Static and Dynamic esistance. Principle and structure of
(HLEDs (2) Pliotodiode (3) Solar Cell. (7 Lectures) '

Bipolar Junction (ransistors: a-p-n and p-n-p Transistors. Characteristics of CB, CE and CC
Configurations. Current gains " and . Relations between " and #. Load Linc analysis of
Transistors. DC Load line and Q-point. Active, Cutolf, and Saturation Regions. Voltage
Divider Bias C reuit for CE Amplifier. h-parameter Fquivalent Circuil. Analysis of a single-
slage CE amplifier, using Hybrid Model. Tnput and Output impedance. Current, Voltage and
Power Gains. Class A, B, and C Amplifiers. (17 Lectures)

UNIT-3:

Sinusoidal  Oscillators: Barkhausen's ~ Criterion  for Self-sustained  Oscillations.
Determination of Frequency of RC Oscillator (5 Lectures)

UNIT-4: Instrumentations: '

Tntroduction to CRO: Block Diagram of CRO. Applications of CRO: (1) Study of Wavelorm,
(2) Measurement of Valtage, Current, Frequency, and Phase Difference. (4 Lectures)

Power Supply Half-wave Reclifiers. Centre-tapped and Bridge Full-wave Rectifiers
Calculation of Ripple Factor and Rectification Ffficiency, Basic idea about capacitor filter,
7ener Diode apd Vollage Regulation (8 Lectures)

Reference Books:

| Integrated Clectronics, 7 Miltman and C.C. Halkias, 1991, Tata Mc-Graw Hill

9 Tilectronic devices and circuits, S. Salivahanan and N.Suresh Kumar, 2012, Tala Mc-
Graw Hill.

7 Microelec tronic Circuits, MU, Rashid, 2" Edn.2011, Cengage Learning.

4 Modern lilectronic Instrumentation & Measurement Tech.. Helfrick &Cooper, 1990,
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PHI Learaing

5. Digital Principles & Applications, AP Malvino, D.I’. Leach & Saha, 7th Ed.,2011, Tata
McGraw Hill

6.Fundamentals of Digital Circuits, A. Anand Kumar, 2nd Edition, 2009, PHI Learning
Pvt. Lid. |

7.0P-AMP ond Linear Digital Circuits, R.A. Gayakwad, 2000, PHI Learning Pvt, Lid.

PHY-DSE-1A.I. DIGITAL AND ANALOG CIRCUITS & INSTRUMENTATION
(02 Credits, 30 Lectures) )
. To measure (a) Voltage, and (b) Frequency of a periodic waveform using a CRO
2. To verity and design AND, OR, NOT and XOR gates using NAND gates.
3. To mininiize a given logic circuil.
4. Half adder, Full adder and 4-bit Binary Adder.
5. Adder-Subtractor using Full Adder 1.C.
0. To design an astable multivibrator o [ given specifications using 555 Timer.
7. To design a monostable multivibrator of given specifications using 555 Timer.
8. To study 1V characteristics of PN diode, Zener and Light emitting diode
9. To study the characteristics of a Transislor in CE configuration.
10. To design a CI2 amplifier of a given pain (mid-gain) using voltage divider bias.
11. To design an inverting amplifier o [piven gain using Op-amp 741 and study (s
[requency response.
12. To design a hon-taverting amplifier ol given pain using Op-amp 741 and study
its Frequency Response. ~
I3. To study a precision Differential Amplifier of given I/0 specilication using Opamp.
4. To investigate the use of an Op-amp as a DilTerentiator :
15. To design a WienBridge Oscillator using an ap-amp.,

Reference Books:
[.Basic Eleclronics: A text lab manual, P.B.Zbar, A.P.Malvino, M.A Miller, 1994,
Mc-Gravs Hill.
2. Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall,

J.OP-Amps and Linear Integrated  Circuit, R. A Gayakwad, 4th edition, 2000,
Prenticel fall. :
4. Electronic Principle, Albert Malvino, 2008, Tala M¢-Graw Hill.
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PHY-SEC-3 RENEWABLE ENERGY AND ENERGY HARVESTING
(02 Credits, 30 Lectures)
The aint of this course is nof jusi (o impart theoretical knowledge (o the students hut fo
provide them with exposure and hands-on learning wherever possible
Fossil fuels and Alternate Sources of energy: Fossit fuels and Nuclear Energy, (heir
limitation, need of renewahle energy, non-conventional energy sources. An overview of
developments n Offshore Wind Encrgy, Tidal Enerpy, Wave energy syslems, Ocean
Thermal Enerpy Conversion, solar energy, biomass. biochemical conversion, bhiogas
generation, gecthermal energy tidal encrgy, Hydroclectricity. (3 Lectures)
Solar energy: Solar energy, its impatlance, slorage of solar energy, solar pond, non-
convective sol u pond; applications of solar pond and solar encrgy, solar water heater, [lal
plate colleclor solar distillation, solar cooker, solar green houses, solar cell, absorption air
conditioning. Need and characteristics of pholovoltaic (PV) systems, PV models and
equivalent circaits, and sun tracking systems. (6 Lectures)
Wind Energy harvesting: Fundamentals of Wind coergy, Wind Turbines and different
electrical machines in wind turbines, Power clectronic interfaces, and grid interconnection
topologies. (3 _eclures)
Ocean Energ: QOcean Energy Potential agaimnsl Wind and Solar, Wave Characleristics and
Statislics, Wave Energy Devices. (3 Leetures)
Tide characte-islics and Stalistics, Tide Energy Technologies, Ocean Thermal Enerpy,
Osmotic Power, Ocean Bio-mass. (2 Lectures)
Geothermal Tnergy: Geolhermal Resources, Geolhermal Technologies. (2 Lectures)
Hydro Encrgy: Hydropower resources, hydropower technologies, environmental impact of
hydro power saurces. (2 Lectures) '
Piezoelectric Bnergy harvesting: Introduction, Physics and characleristics of piezoclectric
cffect, materi: Is and mathematical description ol piezoelectijcity, Piczoelectiic paramelers
and modeling piezoelectric generators, Piezoelectric energy harvesting applications, Human
power (4 Lectures)
Electromagnetic nergy Harvesting: Lincar pencrators, physics mathematical models,
recent applications (2 Lectures)
Carbon captu ed technologies, cell, batleries, power consumption (2 Lectures)
Ervironmental issues and Renewable sources of energy, sustainability. (1 Lecture)
Demonstraticns and Experiments :

I Demonsiration of Training modules on Solar enerpy, wind energy. elc.

2. Conversion of vibralion o vollage using piczoeleettic materials

3. Conversion of thermal enerpy into voltage using thermoelectric modules.
Reference Books:

| Non-cor ventignal energy sources - G.ID Rai = Khanna Publishers, New Delhi

2 Solar ercrpy - M P Agarwal - 5 Chand and Co. LId,

3. Solar energy - Suhas P Sukhative Tata McGraw - Hill Publishing Company Lid.
.Godlrey Boyle, “Renewable Fnergy, Power [or a sustainable future™, 2004, Oxflord

University Press, in association with The Open Unjversity.

i

N

Dro P Jayakumar, Solar Energy: Resource Assesment Handbook, 2009

6.).Balfcur, M. Shaw and S. Jarosek, Photovoltaice, Lawrence ] Goodrich (USA).




SEMESTER - VI
PHY-DSE-18.T ELMENTS OF MODERN PHYSICS (04 Credits, 60 Lectur es)

Planck’s quantum, Planck’s constant and light as a_ collection of photons; Photo-eleclric
effect and Compton scattering. De Broglic wavelength and matter waves; Davisson-Germer
experiment. (8 Lectures)

Problems wih Rutherford model- instability of aloms and observation of disciete alomic
spectra; Boht's- quantization ruje and atomic stability; calculation of energy levels for
hydrogen like: atoms and their spectra. (4 Lectures)

Posilion measurement- gamma ray microscope thought experiment; Wave-particle duality,
Husu]belg ancertainty  princiy le- impossibilily of a particle following a trajeclory;
Estimating minimum energy of a_confined particle using uncertainty principle; Energy-time
uncerlainty principle. (4 Lecturcs)

Two slit interference experiment with photons, atoms” and particles; Jinear superposition
principle as a consequence; Maller waves and wave amplitude; Schrodinger equation for non-
relativistic particles; Momentum and  Iinergy operators; stationary  stales; physical
interpretation of wavefunction, probabilitics and normalization; Probability and probability
current densilies in one dimension. (11 Lectures) :

One dimensional infinitely rigid box- encrgy eigenvalues and eigenfunclions, normalization;
Quantum mechanical scaltering and tunnelling in one dimension - across a step potential and
across a 1(,Cld1{:U|Ell potential barrier. (12 Lectures)

Size and structure of atomic nucleus and its telation with alomic weight; Impossibility of an
electron being; in the nucleus as a consequence of the uncertainty principle. Nature of nuclear
force, N7 grash, semi-empirical mass formula and binding energy. (6 Lectures)
Radioactivity stability of nucleus: Law of radioaclive decay; Mean life & hall-life; o decay;
(1T Lectures)

Fission and fusion - mass deficit, relativity and generation of energy; Fission - nature of

(ragments anc emission of neutrons. Nuclczu reactor: slow neutrons interacting with Uranium
235; Fusion and thermonuclear reaclions. (« Lectures)

Reference Books;
I. Concents of Modern Physics, Arthur Beiser, 2009, McGraw-1ill
2. Modecrn Physics, John R Taylor, Chris D. Zahratos, Michael A, Dubson,2009, P11
Learning

3. Six Idcas that bhdpcd Physics:Particle Behave ]:kt, Waves, Thomas A. Moare, 2003,
MeGre w Hill

Q_Ln.lntum Physics, Berkeley Physics Course Vol.4. E.H. Wichman, 2008, Tata
McGre w-Hill Co.

5. Modern Physics, R.A. Serway, C.J. Moses, and C.A.Moyer, 2005, Cengage Learning
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PHY-DSE-1B.1’ ELMENTS OF MODERN PHYSICS (02 Credits, 60 L;:c(:ures)

L.
;

9:.

To determine value of Boltzmann constant using V-1 characteristic of PN diode.

To deter nine work (unction of material of filament of directly heated vacuum
diode. ’ :

To deter nine value of Planck’s constant using LEDs of at least 4 different

colours.

To deter nine the ionization potential of mercury.

To determine the waveleng(h of H-alpha emission line of Hydrogen atom.

To determine the absorplion lines in the rotational spectrum of Iodine vapour.

To study the diffraction patterns of single and double slits using laser source and
measure ils intensity variation using Photosensor and compare with incoherent
source — Na light. o
Photo-electric effect: photo current versus intensity and wavelength of light;maximum
energy of photo-electrons versus frequency of light

To determine the value of e/m by magnetic focusing.

10. To setup the Millikan oil drop apparatus and determine the charge of an electron.

Reference Boolds:

(O8]

Advanced Practical Physlcq Fcu students, B.L.Flint & H.T.Worsnop, 1971, Asia
Publishing House.

Advanced level Physics Pi anncals Michael Nelson and Jon M. Ogborn, 4™ Edition,
reprinted 1985, Heinemann Educational Publishers

A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition,
2011, K tab Mahal, New Delhi.
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PHY-SEC-4  RADIATION SA FETY (02 Credits, 30 Lectures)

The aim of this course is for awareness and .'mrr'er.'.'(mzdf#}g regarding radiation hazards and
safety. The list of laboratory skills and experiments listed helow the course are (g he done in
continuation of the lopics. :

Basics of Atomic and Nuclear Physics: Basic concept of atomic structure; X rays
characleristic nd production; concepl of l)l'cmssl.rq'hlung and auger clectron, The
composition of nucleus and its properties, mass number, "isotnpes of element, spin, binding
ehergy, stable end unstable isatopes, law of radioactive decay, Mean life and half life, basic
concept of alpha, beta and gamma decay, concep of cross section and kinematics of nuclear
reactions, types of nuclear reaction, Fusion, fission. (6 Lettures)

Interaction of Radiation with matter: Types of Radiation: Alpha, Beta, Gamma and
Neutron and hejr sources, scaled and ungealed sourees, Inferaction of Photons —
Photoeleciric elfect, Complon Scallering, Pair l’rr._:duc[lion, Linear and Masg Altenuation
Coefficients, Interaction of Charged Particles: Heavy charged particles - Beth-Bloch
Formula, Scalir g laws, Mass Stopping Power, Range, S[ré.ggling, Channeling and Cherenkov
tadiation. Beta Parficles- Collision and Radiation loss’f'(Bremss[rahIu_ng)_, Iuteraction of
Neutrons- Collision, slowing down and Moderation. (7 Lectures) :
Radiation detectipn and monitoring devices: Rm!intim'l_ Quantities and Units: Basic idea
of different units of activity, K ERMA, EXposure. nhsorl:j{_écl dose, equivalent dose, effective
dose, collective equivalent dose, Annual Limit of Intake (ALI) and derived Air Concentration
(DAC). Radiation detection: Pagic concept and wdlli'king principle of gas detectors
(Tonization Chambers, Proportional Counter, Multi-Wire Proportional Counters (MWPC) and
Gieger Muller Eounlter), Scintillation Detectors ( Iﬂm‘gmﬂc and Organic Scintillators), Sofjc
States Detector.; and Neutron Detectors, Therme luminescent Dosimetry. (7 Lecty res)
Radiation safety management: Biological effects of ionizing radiation, Operational limits
and basics of radiation hazards evaluation and control: radiation protection  standards,
International Commission on Radiological Protection (ICRP) principles, justification,
optimization, limitation, introduction of salety and riskf‘;-managemenl of radiation. Nuclear
Waste and disposal management. Brief idea about Acc'é!erator driven Sub-critical system
(ADS) for wasin management. (5 Lectures) :

Application of nuclear techniques: Application i medical science (e.g., MRI, PET,
Projection Imaging Gamma Camera, radiation therapy), -Amhaeolngy, Art, Crime detectign,
Mining and ojl. Industrial (Jsey- Tracing, Gauging, Malerial Modiﬁcation, Sterization, Food
preservation. (5 Lectures), *

Experimcntg: :
1. Study the background radjation levels using Radiation meler
2. Characteristics of Geiger Muller (GM) Coun ter:
* Study of characteristjcs o ' GM tube and defetmination of operating voltage and
plateat leng(h using background radiation as soyfce (without commercial source),
* Study ol counting Statistics using background radiation using GM counler.




Study of radiation in various materials (e.g. KSO4 etc.), Investigation of possible

radiation in different routine materials by operating GM at operating voltage.

Study ol absorption of beta particles in Aluminum using GM counter.

3. Delection of a particles using reference source & determining its half life using spark
counter

i

4.Gamma s pectrum of Gas Light mantle (Source of Thorium)

Reference Books:

I
2
3.

W.L. Burcham and M. Jobes — Nuclear and Particle Physics — Longman (1999)
G.F.Knoll, Radiation detection and measurements

Thermoluninescense Dosimetry, Mcknlay, A.F., Bristol, Adam Hilger (Medical
Physics Handbook 5)

W.I. Metedith and J.B. Massey, “Fundamental Physics of Radiology”. John
Wright and Sons, UK, 1989. '

TR Greening, “Fundamentals of Radiation Dosimetry”, Medical Physics Hand
Bock Series, No.6, Adam Hilger Ltd., Bristal 198

Practical Applications of Radioactivity and Nuclear Radiations, G.C. Lowental
and P.L. Airey, Cambridge University Press, U.K., 2001

Mattin and S.A. Harbisor, An Introduction o Radiation Protection, John Willey &
Sons, Inc. New York, 1981.

NCRP, [CRP, ICRU, IAEA, AERB Publications.

W.I. Hendee, “Medical Radiation Physics”, Year Book — Medical Publishers Ine.
London, 1981 .
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