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PY1141:BASIC MECHANICS & PROPERTIES of MATTE 9"
N ,

(36 HOURS-2 CREDITS) : : |
o T MECH ANy i
Unit 1- Dynamlcs of Rigid Bodles (7 hrs) ;. _ ‘ CS@2hrs 2 "
1P’

Equations of motion for rotating ngld bodies- angular momentum and M.I- Theoremg —— .
of Ml of bodies of regular shapes- uniform rod, ring, disc, annular ring, solid cylinder, hollow ¢

solid sphere- KE of rotating and rolling bOdJCS- torque- Determination of ML. of a fly wheel (theo
and applications).. B

-calculatior y
Cylinder an
€xperimer

2

, 3
Unit 2- Conservation of energy (3 hrs) \f' T 4
5,

Energy Conservatlon law- Work — power- Kinetic Energy — Work Energy theorem- Conservatiy ¢,
Forces - potential energy- Conservation of energy for a particle— energy function- . ‘ .

Unit 3-Oscillations (12 hrs) AN
[ A
Slmple harmonic motion—Energy ofhannomc oscﬂlators—sunple pendulum-mass on a spring-oscillatiy Al

of two particles connected by a sprmg- compound bar pendulum - interchange ability of suspension an
oscillation-four pomts colhnear with C.G about Wthh the time perlod is the same-conditions for maximuy
and minimum periods - Determination of g using symmetric bar pendulum.Mechanical and electromagnet-
wave motion- General equation ofa wave mouon-expressmn for a plane progressive harmomc wave- energ cy
den51ty for aplane progresswe wave. dd
PROPERTIES OF MATTER (14 hrs) U

: Umt 4- Elastlclty (8 hrs) T S _ '
A Modulus of elastlcny (rev151on)RelatJons connecting the three elastic moduh Poisson’s ratio- bendué}( h
" of beams- bending moment-cantxlever—centrally loaded beams and uniformly bent beams-I section girders C

torsion ofa cylinder-expression fortorswnal couple -work done in twisting a wire-torsion pendulum-. d
-Unit5- Surface Tension (3 hrs) - /_Z\ (\ _ , ! 1
Surface tensmn—molecular explanation of ST. -angle of contact(revision)shapes of drops -expressior
for excess of pressure on a curved liquid surface -variation of ST. with temperature N o
Umt6 Fluid Dynamlcs 3 hrs) \ g o _ ‘ \ :

(
Streamline and turbulent ﬂow—equatlon of contmulty-Bernoulh s theorem- venturimeter-viscosity-

“Newton’s law- Stoke’s formula.
Books for Study
1. Mechamcs Hans H. S. and Pun S.P, TMH 2MEdn.

2. Mechanics:J.C. Upadhyaya and, Ram Prasad S. Chand Publications, 2017 . . |
3. Elements of Properties of Matter: D.S. Mathur, S. Chand Publications,2008
4. Fundamentals of Physics: Halliday and Resnick, Wiley India Pvt. Ltd_2006
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}.ok" for Rl\tcn‘nco:
~ Properties Otmatter: .
Brijlal g Subramaniam, S.Chand & Co.,,2004

Sies: | .

(N l’.V.Nmk‘ PHL,2010
NS /diseyggd
OO ’ “SSl(‘
Physies-The fungy,
ot‘mechmlics:nm

1 e
. Principles of Phy
) \
! ples for assignme
‘ : win the tutorial session (sample) inci
| 3 + " * % s 1 i It HCl
ental seience-historical development of mechanics-some implications of the pri

i Scope
Lite of emineyy Physicist
Study of Young'g mody]
Study of variation of sur
Study of Viscosity

Wide applicationg

1‘ ple

ofmechanics,

s-Newton; Einstein, C.V.Raman, Edison.

us for different types of wood.

face tension for different detergents.

of difforen types of ink and to arrive at knowledge of its fluidity.
= of Bernoulli’s equation. ‘

Variation of Surface tension with tehlperann-e' by Jacger’s method

I e

PY1241 -HEAT AND THERMODYNAMICS
(3HRS-2 CREDITS) ‘ o

Uit 1- 'n-ansfere‘nce of heat (8 hrs)

Thermal condﬁCﬁVity - determination by‘Lee’s Disc method for bad conductor radial flow of heat,
cylndr ical ﬂOW,_thermal conductjvity‘of rubber, Weidman-Franz law. Radiation of heat, Stefan’s law,
detrmination of Stefan’s constant, solar constant, determination of solar temperature

- Unt2- Thermodynamics (18 hrs)

Zeroth Law & First law of Thermodynamics, differential form-Thermodynamic Processes-Expression
forvork done in isethermal and adiabatic processes. Applicatiori of first law to specific heat and latept
hezReversible and irreversible processes.Second law of thermodynamics- Clausius and Kelvin state.ments-
Canot engine- Pﬂncipie of refrigerator- working and efficiency, Otto engine and Diesel engine — working Aand
Uni 3- Entropy (10 hrs.)

Definition of entropy, change of éntropy inreversible and irreversible cycle, Clausius inequality and
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Books for Reference: ' !

1. Heatand Thermodynamics: Zemansky, McGraw-Hill -.
. Heatand
: d"I‘herrrxodynamrcs Rose C McCarthy, The Rosen Publishing Group, Inc Ny
. Therm ’
odynamics, Kinetic Theory and Statistical Thermodynamics: F. W. Sears and 2005

A
| Addison-
23 son-Wesley Publishing Company, 3“Edn. L Salinger,

PY 1341 ELECTRODYNAMICS - J¢ (2) VT

Ve : - |
(54 Hours-3 Credits). ‘ | v

Umt 1-Electrostatic Field (IOhrs)

El , |

ectric field: mtrOdUCtlon, Coulomb’s law;Electric field, continuous dlslnbut'on(Rewsron) Di

and curl of electrostatic fields; Field ergence

45 ptelatial O ield lines, flux applications of gauss’s law,Curl of E; Electric potential: Introductior,

. I‘:n . ntial, Comments on potential, Poisson’s and Laplace’s equations,potential of a localized charge,

t}:s ution, Electrostatic boundary, Work and Energy in Electrostatics: The work done to move a charge,
e energy of a peint charge distribution, The energy of a continuous charge dlsmbutlon |

Unit 2-Electrostatic fi elds in matter (10 hrs)

Polanzatlon Dielectrics, induced dipoles, Polarization, The field ofa poIarlzed ObJCCt Bound charges,
acement: Gauss’s law In

 physical interpretation of bound charges and the field inside a dlelectnc Electric displ
the presence dielectrics, Boundary condltlons :

, Umt 3-Magnetostatlcs (7hrs) » _
gnetic torque Magnetic flux and

Savart Jaw,Ampere’s force law (revision), Ma
ity and Ampere’s crrcultal law

Introductlon’Ihe Biot-
ial, Magnetrc intensi
\Q\

gauss’s law for magnetlc fields, magnetlc vector potentl

magnetic materials.

~ Unit 4—Electr0magnet1c Inductlon (7hrs) s ! .
on Faraday’s law,the induced electric ﬁeld,

. Electromotive force: Ohm’s law Electromagnetlc Inductl

A
\' - Maxwell’s equations, Magnetic charge; \: S
: EETYN V2R b AT
Q. nd AR ' s
\{\/\éﬂ"“‘ T ‘i
A

ctromagnetlc waves in vacuum: The wave equation for

mentum in electromagnetlc waves.

Unit 5-Electromagnet1c waves (6hrs)

Q - Wavesinone dlmenswn The wave equatlon Ele
E and B, Monochromatic plané waves, Energy and mo

Unit 6-Transnent currents(7hrs) :
_Measurement of high resistance by leakage-

~ Growthand decay of current in LR and CR Circuits
h LCR circuit.

Charging and discharging of a capacitor throug

Unit 7-Alternating current (7 hrs)

! AC through series LCR (acceptor circuit)
in AC-power factor. I

and parallel LCR circuit (rejecter circuit)- Q- faetor, Power

b4 ACE Scanner



17

ooks for Study:

Electrodynamics: David J Griffith, PHI, 39Edn,

Electricity and Magnetism:Murugesan, S.Chand & Co.

Electricity and Magnetism: K.K.Tiwari, S.Chand & Co.

Principles of electromagnetics: Matthew N.O. Sadiku and S. V. Kulkarni, Oxford University Press,
6™Edn. - v _

looks for Reference.

lopicfor discussion in Tutoria] session/Assignments

d -

)

LA

3

\"
\e

 Classical Elec&odynalmcs; Walter Grein

Electricity and Magnetism: Muneer H. N
Electricity and Magnetism: E.M. Purcell,
Electxficity and Magnetism: JH. Fewkes

ayfeh & Norton K. Bressel, John Wiléy & Sons
Berkley Physics coursé, Vol.2, MGH

& John Yarwood, University Tutorial Press

exi, Springer International Edn.

stems: Jordan & Balmain, PHI

astern Ltd., 2"Edn,

duction to electrodynamjcs: Reitz&Milford Addison Wesley

Electromagnetic theory fundam,
™Edn. '

Electromaghetic Waves and radiating sy

Electromagnetics: B.B.Laud, Wiley E
Intro '

entals: Bhag Guruand Huseyin Hizirogulu, Cambridge University Press,
Plectricity and Magnetism: D.C Tayal, Himalaya Publishing Co.

(sample)
Comment on how electrostatic energy is stored in a field
Discuss the electrostatic properties of conductors

 What is meant by electrostatic shielding? In what way it helps us? -

Discuss the peculiarities of electric di

splacement D and electric field E. How they are iﬁcorporated in
Maxwell’s Equations : ‘ ‘

Discuss the properties of linear dielectrics. What differentiates adielectric to be linear ornot?
Jiscuss applications of Ampere’s circuital law

“ompare electrostatics and magnetostatics

Vhy magnetic forces cannot do work

. Jiscuss about cyclotron motion & cycloid motion

Jiscuss whether there exists any stand-off between ohm’s law and Newton’ssecond law
- \battery has an einf, Can this emf. be a

“force’? How will you interpret electromotive force?
Jiscuss the role of motional emfin power generation

liscuss the orthogonality of E, B and propagation vector k
‘Wave function can have a sinusoidal representation.
iscuss the various terms related to awave such as

Omplex representation of wave function has
fetion. (use complex notation)

Solve th¢ wave equation for this function and
amplitude, freqiiency, phase, wave number.
good advantage. Why? Discuss the linearity of wave

P 210(2)/2018-19

o
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Discuss AC through LC, LR and CR circuits
Show that sharpness of resonance is equal to Q- factor

What is a choke coil? Discuss the advantage of using a choke coil instead of 4 re isto
r

16
17.
18.

PY 1441 CLASSICALAND RELATIVISTIC MECHANICS

(54 Hour s-3 Cr Cdlts) 30

Unit 1 - Particle Dvnamiés (5'hrs)

2
Mechamcs of a particle — equation of motion of a particle — Motion of a charged pamcl;
electromagnetlc field —mechanics of a system of particles. ¢

Unit 2-Conservation laws (6 hrs)

Linear uniformities of space and conservation of liriear momentum rotational invariance of spac;

Jaw of conservation of angular momentum—homogeneity of flow of tlme and conservation 10f energy
(7

Umt3 Motion in central force fi eld (10 hrs) " ¥ T
U

Equivalent one body problem —motion in central force field— general features of motion—motion ir

mvexse square law force field - equat;on of the orbit— Kepler’s laws of planetary motion and their deducti
; S

C
P

|8

Umt 4= Collisions (6 hrs)
Conservation laws- Conservation of momentum- laboratory and centre of mass systems- kine
energies in thelab and CM systems- Cross section of elastic scattering

¢

Unit5. Lagrangian Dynamlcs(9hrs) ' t, 3 ' | U
Constrmnts-generahzed coordinates- prmmple of virtual work-D Alembert’s pnnc1ple Lagrange

equauon from D’ Alembert’s pnnmple—apphcaﬁons of Lagrange’s equation in sunple pendulum, Atwoo i
machine and compound pendulum Comparison of Lagrangian approach with Newtonian approach. 2
1

Unit 6. Hamiltonian Dynamics(Shrs)
* Generalized momentum and cyclic coordinates- Hamiltonian function H- conservatioﬁ of energ

Hamilton’s equation - examples of Hamiltonian dynamics- one dimensional harmonic oscillator
: A _ , :

Unit 7. Frames of Referencd Galilean transforma‘tion and Special theory of relativity(13hrs)

Inertial frames of reference— Galilean transfonnatlon- non- memal frames Origin and s1gmﬁcanceo ;
special theory of relat1v1ty-search for universal frame of reference-Michelson-Morley experiment- postulat
of special theory of relativity- consequences—Lorentz transformation equations- kinematical consequences(
Lorentz transformations-length contraction-time dllatlon-twm paradox-transformation of velocity- variati

of mass with velocity- mass energy equivalence .
Books for Study: oA .
. Classical Mechanics: J.C. Upadhyaya, Hlmalaya Publlshmg

248 ACE Scanner
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Mechanics: 11 «
anics: 1.8, Hans and S.PPuri, Tata-McGraw Hill

Classical Meeboan: :
cal Mechanics: G Aruldhas, PHI Leaming Pvt Ltd., 2008
Introduction g ¢lagieq) mechanics: R.G, Thakwale and P.S.Puranik, Tata-McGraw Hill.

Classical Mechan: o v
I Mechanics: Vimal Kumar Jain, Ane Books Pyt. Ltd., 2009
ook for Referepce. '

Classical Mcchanics; Gold

stein.
Modern Phy:

51Cs:Ronald Gautre
Classical Mechanics |
Class

au, Shaum’s outlines series, 1999
. -Systems of Particles & Hamiltonian Dynamics: Walter Greiner, Springer,Z“dEdn- :
ical Mechanjcs: N ¢ Rana and P.S.Joag, TMH Education Pvt. Ltd., 2015

PY1541- QUANTUMMECHANICS
72 1IRS-4 CREDITS) :

Jnit1—The Emergence of Quantum Mechaniés (18 hra;,)

Limitations of classical physics, Black body radiation curve-Optical spectra— photoelectric effect -
ipecific heat of solids -Plank’s quantum hypothesis, Einstein’s theory of photoelectric effect -Compton effect-
Yuanum theory of specific heat of solids, -Bohr model- hydrogen atom- Bohr postulates-The correspondence
yrinciple. ' :

Unit-Wave Mechanics (22 hrs)

Wave nature of particles-electron diffraction- standing wave of electron in the orbit uncertainty principle
-uncatainty relation among canonically conjugate pairs-application- non-existence of electrons in the nucleus-
grourd state energy of hydrogen atom- width of spectral lines-Properties of wave function-Conditions for
Physial Acceptability of Wave Function, Normalization and orthogonality condition. Superposition Principle-
wavepackets, relation between - Particle velocity- group velocity and phase velocity- Probability Interpretation
of Wae Function -Statistical Interpretation of Wave function -probability current density in ene dimension-
Expetation value- Time dependent Schrodinger equation,-Time independent Schrodinger equation - stationary

Unit-One Dimensional Energy Eigen Value Problems (14hrs)

Free particle Schrodinger equation—square-well potential with infinite walls- Square well potential with
finfitevalls, square potential barrier— The Harmonic oscillator- (Schrodinger method)- ’

Unit. General Formalism of Quantum Mechanics (18hrs)

inear vector space, Linear operator, Eigen values and Eigen functions-, Hermitian operator, Postulates
of|Qustum Mechanics-Equation of motion-Schrodinger representation- Momentum representation

Bookg, Study:

L Jyantum Mechanics: G. Aruldhas, PHI, 2Edn., 2002

s'fa'?nf, ACE Scanner



20

A Iext bOOk (8]} a : S V NKate
fQuc HIUI’I] MCChaniCS: RM. Mﬂlh(:\V 3 & K e l\ S{[n

Quantlln] MCC { S )¢ Bil CI ) | ' ‘ 'Cay g }
haJ]ICL . [{Ol crl }",lsl Cc g Hnd I{( bCI't I{CS“iCk VVII 2 d

2.
3.
4. U(; = 04 1
: CQ antum Mechanicg: Leonard . Schiff, TMH, 3% Edn.. 2010
< -once ] ; .
neepts of Modern Physics: Arthur Beiser, TM [, 6" Edn.

Books for Reference:‘

McGray Hil

s 2ndE '
dn. 2002 dn.,?2

; - I(i:’r:glz (I:l/ie:;lgnics:Eugen Merz.bacher, John Wiley and Sons Inc.,2004
; S Mécha;an;hm Mechax?lcs: Da\{id J. Griffith, Pearson Education, 27 Eq. 2005
cs: Walter Greiner, Springer,4"Edn., 2001
‘ 4. Quanmm Mechanics: Bruce Cameron Reed, Jones and Bartlett, 2008.
65 Quantum Mechanics for Scientists & Engineers: D.A. B. Miller, Cambridge University Press, 20

Shaum ’s outline series

I PY1542: STATISTICAL PHY SICS,RESEARCH METHODOLOGY
. : , AND DISASTER MANAGEMENT
(72 HRS- 4 CREDITS) 4 (1)
. _ . - e \ =/
Unit 1- Statistical Physics (18 hrs) ™/ ‘
@ o Statistical probability, Mac'ro: and Micro siates, Phase space, Sfatistical enserhble, Postulate of eg
probability, Maxwell Boltzmgnn distribution, Velocity distribution. Indistinguishability of identical partic
Bose Einstein and Fermi Dirac distribution function, comparison of three statistics

' Unit2 Research Methodology (18 hrs) * - ¥ |
Research - Objectives and motivation in research — different types of research- research approach
Significance of research- Research methods and methodology — Research and scientific method- Varic
steps in a research process- importance of literature survey- criteria of good research. '
’ Thesis/ Report writing - preliminary section (Title page, declaration of éuthor, certificate of supervis
table of contents, list of tables and figures, preface acknowledgement), Main Text (abstract, introductic
experimental section, results and discussion), Conclusions, references, scope for future study. .

¢ Unit3 Errox_‘Analy_sis'(lz hrs) s
Significant figures- Basic ideas of error fneasurement, uncertainties of measurement, importance

estimating errors, dominant errors, random errors, systematic errors, rejection of spurious measurements

, Estimating and reporﬁng of errors, errors with reading scales, absolute and relative errors, and stand:
deviation, Variance in measurements, error bars and graphical representation. |

¢ Unit 4 — Disaster Ma‘nagemeht (24hrs) '} «3«3‘; , |
’ GloBal natural disasters: Natural hazards and natural disasters, Recent major disasters and their rel
efforts Impéct of global climate change and major natural disasters, Human adaptability of natural disaste
F ragﬂé natural eco-environment, Disaster reduction activity, achievements, challénges and future developpy

L4l ACE Scanner
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- jseases and epidey,

. 21
jarth quake diga g

. . T ar v X 4
;ﬂd tsunami way,,: d thejy and their effects, Advancement in research of earthquake disaster, earthquake

NNEs an . s o
&S, Carthquake disaster prevention, carthquake disaster mitigation
Health emergey,

pdisaster mang g
apply schemes ;¢
»ygiene, contro] of,

N Cles and diseases: environmental health and diseases, disasters and emergencies, steps
) e .
ent, Pre-disaster activity, role of water supply, need for protecting large scale water

ses e
co >SMent of damaged and available and water resources, water quality testing- Personal

mlulicable diseases and prevention of epidemics, measures for controlling communicable
SV ’
Radiation ey ' .
Mmeregenc: o g3 ; TEEenclies
e to radiation Sencies, health consequence of radiation; measures to prevent sudden health emerg
. ) ' A
foOkS for Study: : . ‘ , Vi)

S

Thermal i :
and. Stgtlstlcal Mechanics: S.K. Roy —-New Age International-2001 -

El ” ‘ ‘
oS Of Statistcal Mechanics: Kamal Singh and. P. Sngh- S. Chand & Co,1999
Therma} Physics, Stat

istical Physics and Solid State Physics: C. J. Babu, Calicut University Press

ical Mechanics: S. K. Sinha, Alpha Science Internagi.onal Ltd. 2005

:B.K. Agarwal- NewAge Iﬁternational 2007
Reséarch Methqdology: C.R, Kothari, New Age International Publishes. | _ _
Natural disaster mitigation — ascientific and practical approach: Science Press, Beijing, 2009
Environmental health i, emergencies and disasters: A practical guide, B.Wisner & J.Adams (Eds.),
WHO, Geneva, 2002 ISBN 92-4 154541-0. '

¢ Introduction to Disaster Management: SatishModh, Macmillan, 2010

]

)

3o

4 Introduction tq Statist
5 Statistical Mechapjeg
6

1

8

poks for Reference:'

| Statistical Mechanics: S. Rajagopal .

2 Introduction to Statistical Physics: Kerson Huang -CRC Press, 2001
Statistical Mechanjcs_ : Norman Davison, Courier Corporation, 2013

¢ Disaster Management: Harsh K Gupta, Universities Press, 2003

PY1543-ELECTRONICS
(HOURS - 4 CREDITS) - |
Iitf,_l, Circuit Theory (4 hours) 17

¢ Kirchhoff’s law- Ideal voltage and current sources- Thevenin’s and Norton’stheorem, Maximum power

tfer theorem

.. k2, Diode Circuits(14 hours) [~

\ Boee Y\ . ) o v .. ) . .
E\ } \ ic semic onductors-n-type and - p-typg semiconductors-PN Junction-PN junction under forward
%everse biased conditions-r m s value and peakinverse voltage- diode characteristics-ac and dc resistances-

48 ACE Scanner
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hati wave and @
* D . lhf “l“ Wave S Ly .
of filters(sh \ ‘ cnetifiors- (verage de value ol current, l‘ipph‘ thetor and eflicieney)- diff:
shunt capacitor, 1C and RO)- 1 L oeney - dilferent types
RO)- break down mechanism in diodes- Zener diode- volage regulator
Tt : 1© repulator-
Uit 3, Treamsistors( 16 hours)
e
Thaory ot BI T :
A Jhoperation- O ) - .
peration- CB.CE and CC characteristics-alpha , betd and gamma - relation between
load lines-Q poi I -selection ol operat ing point-ac and de
Y oint-collector f . o e
ctor feedback: base resistor and potential divider methods- BJT amplifiers- input and
{width and gainindB)- emitter

outputimpadances-graphical ¢ .
ces-graphical analysis of C12 amplitien frequency response,banc

pausistorcurents- biasine cinen
s l\m\\llk&l cmemts(Ce t‘t‘l\ﬁgumtinn)- Sl:lhimy factors

tollower

\

Unit 4 Power: ifi 5
it 4. Power amplificrs: (5 hours)

Amplifier clagses and effici .

o pliticr classes and efficiency - class A operation - transformer coupled class A amplifier - class B
wniolifier ok pll wuriites - . ‘ . e . L .
I push pull amplifier - basic ideas of class C operation - distortion in amplifiers.
Unit 5. Feedback & Osci ircui -
sdback & Oscillator circuits (8 hours)

Feedback principles — negative feedback = advantages of negative feedback - positive e e
Y ~ N St SN Y€ ~ N o 8¢ 1 1 ‘ i i { i . .
principle c\f sinusoidal teedback- oscillation - Barkhausen criterion for oscillations - RC phase shift, Hartley
Yooy 1oy A 111 M g 1 1 i |
Oscillator, Colpitt’s, Oscillator (derivations not required). ' |

A

Unit 6. Modulation (5 hours)
Fundamentals of modulation - AM, FM - frequency spectrum of AM -

of AM signal - frequency spectrum for FM

power inAM . demodulation

woa
]

Unit 7. Special devices: (8 hours) . =~

- Theory of operation - Static characteristics
nstruction—Static chara

- Drain characteristics- Advantages

JFET- Basic construction
cteristics. Uni-junction Transistor

- MOSFET - Depletion enhancement MOSFET-Co
- Construction- operation. S
T | |

Unit 8. Operational amplifiers (I’C741)(12 hours) Trg

bol and pin cohﬁguratioh - circuit conﬁguratio
amp.- CMRR _differential mode and common mode — virtual
_ non-inverting amplifier —summing- differentiator-

nand block diagram

Introduction— Schematic sym
representation — differential amplifier-ideal 0)Y
ground principle—parameters of OPamp.- inverting amplifier

integrator amplifiers.

Books for Study: i I
1.  Basicelectronics: Devices, circuitsand IT fundamentals: Santiram Kal, PHI, 2009
‘Basic Electronics-Solid State: B. L. Theraja, S. Chand Ltd., 2005 -

ExJ

3. . Principles of Electronics: V. K. Mehta, S. Chand Ltd.,2005
4. A first course in Electronics: Anwar A. Khan, Kanchan K. Dey,PHI, 2006
5.  Communication Electronics Jose Robinand Ubald Raj, Indira Publications, 2002

418 ACE Scanner
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Afooks for Refel‘encc;

38
(%]

Electrop;,
CVicaa ) . -
Electropj, fu dmtb and Circuit theory: Robert Boylestad & Louis Nashelski,PHI,5" Edn.
' Ndame .
. Electronje Co Mentals & applications: John D Ryder, PHI, 4"Edn.
." 1 b s
Munications: Dennis Roddy, John Coolen,Pearson, 4"Edn.

SVices A .
Sand Circuits: Theodore F. Bogart Jr., Universal book stall

apics for ase;
i€ 10T assign e .
| nts/dlscussion in the tutorial session (sample)
Electrom‘c proi
Electron: ISt using flip flops. .
NIC projects Using o
ElectroniC Projects gic gates.

‘ : using IC 741 OP

. Elec : o
j . z‘omc Projects Using timer 555

; Electronic ppos |

§ ORIC projects using IC 311.

Constant vq A
; U _— ltage Power Supplies.
§

Oscill i
ators of different frequencies.
) Low range ﬁ‘equency generators.
j. Highrange frequency generators.

. Voltageregulated ¢ power supplies with afiable outpu;t. ’

. ~Voltage regulated dual power supplies with va;'iablé output.

. . Instrument ‘er the measurement of capacitance.

;. Instrument for the measuremént of dielectric constant of a liquid/ solid.
- 1. Effect of temperature on electronic components . -

PY1544-ATOMIC & MOLECULAR PHYSICS
' (HOURS - 4 CREDITS) o |

Sty

it 1- Vector Atom Model (10hrs) 4 °C

Bohr’s theory, correspondence principle Somerfield’s atom modeland explanation of fine structureof H-
kinBalmer series of hydrogen atom.Limitationof Sommerfeld atommodel. Vector atommodel-Various quantum
mbers associated with vector atom model-, L.S and j.j .couplings —application of spatial quantization-
Hi’s exclusion principle - magnetic dipole moment of electron due to orbital and spin motion - Spin-Qrbit

- ling. | ’

lit 2- Atomic Spectra (14hrs).  § (- T

-Optical specﬁa—SpectfaI terms and notations - selection rules - intensity rule'and interval rule - fine
Scture of sodium D lines— hyperfine structure-alkali spectra - Zeeman effect - Larmor’s theorem —quantum
Lhanical explanation of normal Zeeman effect. Anomalous Zeeman effect —Paschen-Back effect-Stark
. . : ' ‘ ‘
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Unit3- X-ray Diffraction (8 hrs)

& oy
= -rays- Discovery- pr "
}éf ray Spectra- continuouly pgopeﬂies -scattering -Measurement of X-ray wavelength

s and characteristi ay wavelengths

haracteristics X- ray spectrum-Origin of ) by ruleq grati
gin of continuous Spect ngs-x-
TUm -Orig
gin of -

characteristic X-ra
-rays-X-
) ys-X-ray energy level diagram. -Absorption of X-rays-Applications of X
nit 4- Molecular spectra (28 hrs) e
‘ In

. ", ElectrOm
A agnetic spectra-
mOleCuleS—rotatIOnal enep 1 nllolecular energies-classification of molecules-rotational spectra of (i
rgy levels-selecti latomic
‘ on rules-rotational spectrum-isotope effect- bond length and atomjc *

- “mass.
Kl o » g
3 \ 1atomic vibrational s 4
pectla-wbratlonal enerey levels-selection rul vibrational iti
Vlbratlo gy evels-selection rule-viora ional transitions-Rotation-
V1 nu'ansmons-IR spectrometer " (¢
< s L
Raman sca s
ttering classxcal description of Raman scattering, quantum theory of Raman scattering- '
4 u vibrational Raman spectra-di i ‘ o
-diatomic molecules-polyatomlc molecules-rotational Raman spectra Raman¥
= spectrometer . ' |
; %ﬁf) {: » . N ) l
NARES Electronic spectra sequences and progressions-F rank-Condon principle- | - ]
Umt 5- Resonance Spectroscopy (12hrs) 1

 NMR prmc1p1e-Resonance condmon-NMR spectrometer-chemlcal shift-indirect spin-spinlnteracﬁon-

/ apphcatlons of NMR spectroscopy-

-

4 - ESR principle- Resonance condltlon —ESRspectromefer—hypeljﬁneinteraction _applications of ESR
-isomer shift. . ‘ '

spectroscopy Mossbauerspectroscopy- pr1n01ple

Books for Study:
sics: G.Aruldas and P.Rajagopal, PHL, New Delhx 2005

san, S Chand& Co., Reprmt 2008
am&BnJlal S.Chand& Co

L Modern Phy
5 Modern Physics: R. Muruge
Nuclear Physics: N Subramani

S. Chand&Co
TMH, New Delhi, 6"Edn.

3. Atomic and

4.. Atomic Phy51cs J.B.Rajam,

cH Concepts_of Modern Physws A. Beiser,

Books for Reference:
1.  Fundamentals of Molecular SPCCUOS@P.Y; Banwell, TMH

2. Spectroscopy: Walker & Straw; Chapman& Hill.
" Molecular Spectroscopy GAruldhas, PHI, 2004
Hcann Hlmalaya Publishing House

W

Atomicand Nucleér Physics: Dr.V.W.Ku
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Py 1eE] S b NERGY PHYSICS

(54 HOURS)

e
. s (
Unit 1(7 by
‘ - g L1 rd comyventional Energy 5Y IS —<npar i
v,’lf!'i'il" formes of CTCTYY retTewanie anG ATy 3t k) %7
g 3 A it
natural gas - availabslity - applications - mernts and demenis
{
Unit2(10 hrs) .
" 2 P | ¥ ¢% o P 3
¢ i v collector, principle of the conversion of , §
Solar encryy - Solar radiation mezsrements, solar €nerTy G20 e ]
3 , P rids. solar cooker
1538 5 e . erace COONNE, SOI2r POres, YOLar COOrers
radiation in to heat, Solar energy storage, wolar heaters, space COORTE d i
illation. « “5a atad serits of solar energy
distillation, solar furnaces, solar green houses, merits and demnerits of £
Unit3 (9 hrs) i

. % <
. sc vf wark] enerey comver ©
’ p ’ » v hacic COTTIDONETILS O A5G -;J\_~é';- COonve

Wind energy: Basic principle of wind energy conversion, D2sc T p
system (WECS), wind energy collectors, application of wir d energy. I
Unit4(9 hrs) L

y: P . biommzass COnVersi ocess, Gober gas plants, v«

Biomass energy, classification, photosynthesis, biomass con version process, Gober g2sp

gasification, ethanol from wood, merits and demerits of biomass a5 €ncrgy Source >
Unit5(9 hry) , 1

- {‘,l’
Energy from Oceans and Chemical energy resources: Ocean thermal energy Conversion, €nergZy i
waves and tides — basic ideas, nature, applications, merits and demerits. o {

Unit 6 (10 hrs) S

" Patterns of energy consumption in domestic, industrial, transportation and agricultural sectors —en<r,
crisis and possible solutions — energy options for the developing countries — energy storage-primary &
wcondzry cells — fuel cells (basics) — impact due to non-conventional energy sources — global warming.

Books for Study:
1. | Non—Conventional Energy Resources: G D. Rai, Khanna Publishers,2008.
2. Solarenergy: GD. Rai, S*edition, 1995. |

3. Solar Energy Fundamentals and applicazio}u H.P. Garg and I Prakash,

4. Tata McGraw - Hill Publishing company Ltd.; 1997.

Books for Refere:;ce: '

1. Energy Technology: S. Rao and Dr. B.B. Parulekar, 1997, 2Edn,

2. PowerPlant Technology: A. K. Wahil. 1993,
. !

Solar encrgy: 8. P. Sukhatme, Tata McGraw- Hill Publishing company Ltd.,1997.
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; c1au1us Mosotti Equation-

: Appcatlon Plasma Oscﬂlatlons-

29

|95

URS. PY 1641SOLID STATE PHYSICS ~ O

.Solids: Ay or 8) ‘/'(

Ous ith a Basis — Uni
uﬂlcments Of sy, 11 ety and Crystalline Materials. Lattice Imnslanon Vectors. L atuc(«l‘{” . rocal Lattice.-
uoum Zones .Di e Ypes of] attices -two and three dimensional- Miller Indices- CLKI; tteratomle

s
f Uq Types of bong;,, ng M OF X -rays by Crystals. Bragg’s Law.X- ray diffraction techniq

.2 Conductjoy, -
Ulll{ 1on jj, Metals-

S Gl
: L Free electron model (12hrs) .}
Inlroducuon_c

Onductj
srature-heat capac; One

versus
lectrons-free electron gas-electrical conduct1v1ty-elcctrxcal reststl\f/:;}; Cormi
# nt{e-thel‘mal condu?, conduction electrons -Fermi surface -electrical conductivity-effects o d optical
sut ctivi 4 onductivity an
roﬁmes failure of frec e Y inmetals. Hall effect and magneto resistance -A.C c

tors and
L JorS. p | €ctron model], -The Kronig -Penney model- cooductors semiconducto
Uit Band theory(19 hrs) - - 1T
1 - = .
i:;gcmegrg m- Kromg Penny model-Band Gaps- Conductors- Semlconductors and insulators- P and
Nof onductors- s- Conductivity of Semiconductors- mobility- Hall Effect- Hall coefficient.
_ Unif Dielectric Properties of Materials (12 hrs) = - GL-)
Polanzahon-

Local Electric Field atan Atom- Depolarization Field- Electric Susceptibility- Polarizability-
Classical Themy of Electric Polarizability- Normal and Anomalous Dispersion-
Cauy and Sellmeir relations.- Langevin-Debye équation- Complex Dielectric Constant— Optical Phenomena-
Plasma Frequency- Plasmons

Unis Magnetic Properties of Mattér(thrs) o TT

Dia, Para, Ferri and Ferromagnetic Materials. Classxcal Langevm Theory ofDla and Paramagnetlc

~ Porins. Quantum Mechanical Treatment of Para magnetism.Curie’s law, Weiss’s Theory of Ferromagnetlsm

'hnd rromagnetlc Domains.Discussion of B-H Curve. Hystere51s and Energy Loss

#Jnn Superconductnvnty(s hrs) J3-

Critical Ternperature—Cntlcal magnenc field-Meissner effect— Typel and type Il Superconductors—
Lonn’s Equation and Penetratlon Depth- Isotope effect-.BCS theory- Tunnelhng and Josephson
effeQualitative study)

Bod for Study

1. Elements of Solid State Physws JP. Snvastava, 2"Ed., 2006 Prentlce-Hall of India
2. Elementary Solid State Physics: 1/e M. Ali Omar, Pearson India, 1999
3. Solid State Physws M.A. Wahab NarosaPubhcatlon 2011

4. Elements of Solid State Physics: J.P. Snvastava 2" Edn. Prentlce-Hall of India, 2006
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Books for Reference:

l. Introducti Jolid < ’
X " ’uu‘mn to Solid State Physics: Charles Kittel, 8" Iidn., Wiley India Pvt. T.4d, o it
3 ; Jm( uction to Solids: Leonid V. Azaroff, Tata Mc-Graw Hill,2004 e
3. Solid State Physics: Nei ,
) o ite Physics: Neil W. Asheroft and N. David Mermin, Cengage Learning,1976 'aYV:J
1; solid State Physics: Rita John, McGraw Hill, 2014 o
l1 : ~slate e ]
Solid-state Physics: H. Ibach and H Luth, Springer,2009 o
ke
Z.
PY 1642 NUCLEAR ANDPARTICLE PHYSICS M 5
" (72HOURS -4 CF fik :
o (72HOURS -4 CREDITS) . | | | 2
Unit 1.General Prqperties of Nuclei(14hrs) Gl ¥
7.

Constituents of nucleus and their Intrinsic propertles-quantltatlve facts about size- mass- charge dexg.
(matter energy), binding energy- average binding energy and its variation with mass number- main feature
binding energy versus mass number curve- nuclear stability- angular momentum- parity- magnetic mom;1

electric quadrupole moments- Nuclear forces-meson theory/

L

. . 2'
Unit 2. Nuclear Models(l]’ hrs) SN v | , o 3.

Liquid drop model -semi i empirical mass formula and significance of various terms, condmon of nuck?-
(‘ stability. Shell model-evidence for nuclear shell structure, nuclear magic numbers, basic assumptions of s -
Y/ model, Collective model. 6.

Unit 3. Radioactivity:(12 hrs) {51 e | o : 7.
)é\ : Alpha decay-basics of a—decay processes, theory of 4-emission, Gamow s theory, Geiger Nuttallla 9

?7-decay- energy kinematics for ?-decay, positron emission, electron capture, neutrino hypothesis, Gamt
decay: Gammaray emlsswn & kinematics, mtemal convers1on : .
y " Unit4.Nuclear Reactnons “ hrs) ‘ /’ /,: B e : ‘ o (
/ \ﬁ ' Typesof Reactions, Conservation Laws, Iinematics of reactions, Q-value- reaction rate- reactic

cross section- reactlon mechani ism-Concept of compound nucleus.

|t

Umt 5. Pamcle Detectors & Accelerators 6 hrs)

\ﬂ /GMco unter-scintillation countera Linear accelerator—
~ ]9 e

Cyclotron- Synchrotron-betatron. |

-Unit 6 — Nuclear fission and fusion (12 hrs) -

« / Nuclear fission-energy released in fission-Bohr and Wheeler S theory-cham reaction -multiplicatt
factor-critical size-atom bomb-nuclear reactors-breeder reactors-uses of nuclear reactors. Nuclear fusi¢
sources of stellar energy-thermonuclear reactlons-hydrogen bomb-controlled thermo-nuclear reactiot
magnetic bottle-Tokamak- inertial confinement-nuclear power 1n Ind1a |
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81 (8) hr: '
9 NT \J |

tactiq
GharyOn numpy,

Unif
particle inge

dasj
¢ leatures- types of particles and its familics-Symmetries and Conservation

Law® Lo
mdh,ﬂ("‘ N humbey. Isospin- Strangeness and charm- concept of quark model- Cerenkov
Book* for Study

3¢
~ Modern l)hySiCq-
i Modern Physicg. v b Urugesan, S, Chand & Co., Reprint,2008
“ Nuclear Physgje. D, Aruldhas ang P. Rajagopal, PHI, New Delhi, 2005.
: Concepts 01"1\/1'0 e hyal Himalaya Publishing House, 4"Edn.

A T
5 Atomic and NygJe ' Physics: A, Beiser, Tata McGraw-Hill, New Delhi, 6"Edn.
6.‘ Atomic Physics. Jaél;hyslcs N. Submmamam and Brijlal,.S.Chand & Co.

’ jam, 8.Chand & C

ntroduction tq El 0.

s Nuclear Physicg, Aty Particles: D, Griffith, John Wiley & Sons

SN. Ghoshal, s Chand & Co
Book for Reference.

Concepts of nucleqy Physics: B
Nuclear Physics: Kaplan, N

ntroductory nucleay Physic

ernard L. Cohen, Tata Mcgraw Hill, 1998 .

arosa publications i

s: Kenneth S. Krane, Wiley India Pvt. Ltd., 2008

btroduction to the physics of nuclei & partlcles R.A. Dunlap, Thomson Asia, 2004

Quarks and Leptons: F. Halzen and A.D. Martin, Wiley India, New Delhi ‘
basicideasand Concepts in Nuclear Physics An Introductory Approach: K. Heyde, Institute of Physics

O

lublishing, 2004

tadiation detection and measurement: GF. Knoll, John Wiley & Sons, 2000
lheoretical Nuclear Physics: J.M. Blatt & V.F. Weisskopf, Dover Pub.Inc., 1991 ’

PY1643- CLASSICAL AND MODERN OPTICS 5 l ¢ | A
(72BS - 4 CREDITS)

i

Unit Interference of light (12 hrs) ( YA )

/ J N i
/ s d E —

he principle of superposmon coherent sources —Double slit mterference (theory of interference

~ fringend band width) - Interference by division of wave front and amplitude —Fresnel’s biprism-interference -
in thiflms-classification of fringes-wedge shaped ﬁlms-testmg of optical flatness-Newton’s nngs(reﬂected

- systerrefractive mdex of aliquid- Michelson interferometer — determmatmn of wavelength

Unit Diffraction (14 hrs)

resnel diffraction: - Half- period zones - explanation of rectilinear propagation of light— diffractionata
straige dge-zone plate. Fraunhofer diffraction: - Diffraction at a single slit, double slits — plane transmission
. gram Rayleigh’s cntenon for resolution - resolying power ofdiffraction grating.
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lUnit 3. Dispersion (5 hrs)
Unit 4. Polarisation (12 hrs)

> L. " . 7 . 24 1

Plane polarized light -polarization by reflection — Brewster's law = pile of plates - 1,1, .
Double refraction - Huygens explanation for double refraction in uniaxial crystals - Hicol i, - l
prism as a polarizer and analyzer — Theory- production and analysis of planc, circularly and elfigs;,
polarized light - quarter and half wave  plates.
Unit4. Laser (14 hrs) (.|}

Basic principle of Taser operation Einstein cocfficient, light propag gation through medium and cond;
for light mnph[lcahon population inversion by pumping and cavity threshold condition, Jine shape func:
optical resonators (qualltatwc) O factor various laser systems ~Ruby Jaser - He-NE laser, Dye 1
semiconductor laser, (working principle only) Application of lasers- characteristics of laser beams -5y
coherence - Temporal coherence and spectral energy density Nonlinear optics : Nonlinear Polarizati,

second harmonic generation — phase matching

Unit 5. Fibre Optics (8 hrs)

‘ " Introduction, optical fibre, the numerical aperture coherent bundle, pulse dispersion in  step ing,
fibre, graded index fibre, single mode fibre, multimode fibre, Fibre optic sensors (qualitative), fibre un

/4

7
I

communication (qualitative), Advantages of fibre optic commumcahon system. a
Unit 6. Holooraphy 7 hrs) : 4 ¢
L

Principle of holography, recordmg of holograms, reconstructlon of'i 1mages (Theory not needg;
application of holography, dlﬁ'erent 1ypes ofholograms, transmlssmn and reﬂectlon types. : ;

Books for Study: e ' : 4
- Text Book of Optics: Subramaniam & Brij lal, .Avadhanulu, 234 edition;2006
Optics: Ajoy Ghatak, TMH, 2005 Tk, 1
Optics and spectroscopy: R.Murugesan and K Sivaprasad, S. Chand & Co., 2010 :
Lasers Principles, Types and applications: K.R.Nambisr, NewAge International Pvt. Ltd. 2006 I

VAW =

Optics: Eugene Hecht, Addlson-Wesley 2002

Books for Reference:

. Fundamentals of Optlcs Jenkins and White, MCH '
2. Modemn Classical Optics: Geoffrey Brooker, Oxford UmVers1ty Press, 2003
F undamentals of Optics- -Geometrical Physmal and Quantum D. R.Khanna and H. R. Gulatl

Chand,1984 :
4. Lasers &Non-Linear Optics: B B.Laud NewAge Intemat10na1 Pvt Ltd.; 2011'

5.  Electronic Commumcatlons Dennis Roddy & John Coolen Pearson 1995
Topics for: assxgnments/dnscusswn in the tutonal session (sample)

1.  Michelson’s mterferometer-Standardlzatlon of metre
2. Diffraction at arectangular apertu_re and circular aperture
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& esolVINg power o £pris Stheory of optical rotation.

I & ponstantdeviatiq, " and telescope
-w - ent’s hal SPectrometer

.NIQQ 6 aur fshade Polarimet
Icg = asel applicationg e

8. :

wdy Of Fraunho e, 1: '
9. 5 %t ines using spectrometer. ..

ctermination of paf. .. . '
10. ) Tefractive index of liquid by Newton’s rings method.

dig; Comparison of radj
g ﬁ? 11. 1 of curvature by Newton’s rings method.
I
lag, - b
N Y ' '
;;aha. 1644-DIGITAL ELECTRONICS AND COMPUTER SCIENCE 'f _’
Y picaamm . plss
Unit-17207S)
systems :- X .
ndg, Numb‘f‘ s’; emsb ]_)ec_m_lal number system-binary number system-conversion of A X
Opy, and dec,lm nurr;, ©r 10 binary-binary addition and subtraction-21’s complement-2’s complc?ment—blr-xary
| subtrac® usIng 2 'S complement-signed arjthmetic operation-conversion of real numbers-conversion of decimal
|~ . o binary fraction-binar ) . ' : 0 of hexadecimal
fractio”™ " On-binary coded decimal -hexadecimal number system-conversiono :
umbe© decimal, decimal to hexadecimal, binary to hexadecimal and hexadecimal to binary-real or floating

leq) point gresentation of numbers-ASCII code.

binary number to decimal

NAND;NOR And Ex-OR gate-realization

Boole? algebra and logic gates: - Logic gatesAND, OR,NOT,
Demorgan’s theorem--

of othﬂk’fé’_iC functions using NAND /NOR gates-tri state logic gate-Boolean laws-
Simplikation of Boolean equations using Boolean laws. Karnaughmap _
Arithgetic circuits:-Half adder;ful_l adder-controlled inverter-binary adder- subtractor.
Sequétial circuits:- F lip-Flop, S-R Flip‘qup, J-K Flip—ﬂop; Master slave JK Flip- Flop

Unit2(lhrs) ‘:r.' 1|
Basicsf computers:-Hardware- input and-otput units- memory unit-ALU-control uni
concep-Software — operating systems . :
Themory systems:- Basic concepts-'semi'cohductc_)r‘ RAM- internal organizaﬁon mémorychips-éfatic
. memos-asynchronous and synchronous DRAM-structure oflarge memories— ROM,PROM,EPROM,
R EEPRVMI—flash memory-speed size and cost-Basic concepts of cache memory and virtual memories.’
Seconry storage-magnetic hard disks-optical disks-magnetic tape systems.

t—basicoperational .

Unit-programming in C++ (25 hrs): |

. atures of ¢+ - basic structure of c++ program — library files-header files— prepfocessor directives-

mb_‘“]hnctions- output using cout- input with cin - constants and variables — data types — declaration of
e Vana.b* integer variables, character vanables, floating point types, type bool - assigning values to variables—

Malytors_operators and expressions-arithmetic operators, relational operators, logical operators, short

Ip'210(2)/2018-19
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hand opCT?;ltor's—contml statements-for loops , while loop, do...while loop- if

vconst?"uc‘:tl ons, switch statement- break, continue, goto stétcme;ﬂs—user d&: S s clse, el

functt(‘)n declaration, function header and body, function call and cxcéution e;;iai:imﬁons‘ﬁmc‘ion d:ﬂz

;emn::(:i‘; ;:f;:i?gﬁ;_ﬁ:;l;? r,lo]adcd functions, inline functions, d;:faultxﬁzlrlgn:l: :;:TS to func§ .

to functions-strings-basics of stmctuxi) clements, array initalizafion, multidimensional arays, pan mk'
s and pointers in c++, classes and objects (introduction o?ﬁailr;::\'

operat ¢
perations-scrial and sequential files, reading and wntmg -simple examples of c++ programs f;
s for so}-

problems in physics-compilation and execution of data.
).

Unit 4: . .
nit 4: Introduction to microprocessors (14 hrs) : >
12

'\8-0 85I\/Ilcroprocessors and microcontrollers (deﬁmtxon only)-intel 8085- 8 bit microprocessor-pin dlsru; A
instructions - addressing modes(deﬁmtlon only)- mterrupts (definition only) -assembly langlk
14

simple programs— addition, subtractlon
Books for study: 11:
J/ Fundamentals of M1c1 Oprocessors and Microcomputers: B. Ram,Dhanpat Rai Publications »
2.  Digital principles and Applications: Malvino and Leach. TMH, New Delhi, 4" Edn. !
Fundamentals of Computers: 'V.Rajaram, PHI, New Delhi, 4 Edn. ‘ —
A first course in Computers: S. Saxena, Vikas Publishing House Pvt. Ltd., ?;
4

Ravichandran, Tata Mc Graw Hﬂl 2011
Galgotla pubhcatxons Pvt Ltd., 3Edn., 2004

3
4

5.  Programmingin C++:D.

6.  Objectoriented programming in 'C++:Robert Lfore,
7. The C++ programming lmouaoe'Bjome Stroustrup, 4" Edn. Addison Wesley

8. . Objectoriented programming with C++ E. Balaoruruswami 5Edn., Tata Mc Graw Hill
9 PHI Pvt: Publishing,2005

C-++:P. Ghosh, PHI Learning Pvi. Ltd.

ankar, Dorhn0 Kindersley (Indla)P

Progmmnnng in C++M.T. Somasekharan,

Numencal Methods with computer programs in
1L The 8085 miCroprocessors: K. Udayakumar and B. S. Umas

Ltd.,2008

'12. Microprocessor 8085, 8086: Abhlshek yadav Univers
18, l\/Ilcroprocessor-Arc}ntecture PrOgmmmmg and appli

Books for Reference: -
ctronics: NHT PHI

1. Introductionto digital ele
2. Afirstcourse in Computers: Sanjay Saxena, Vikas pubhshmg house

PRACTICAL

(minimum_ 18 experiments to be done)

ity Science Press, New Delhi 2008
cations with 8085:R.S. Gaonkar,

Pvt Ltd.

PY 1442- Basic Physics Lab 1

Fly Wheel - Moment of Inertia <.
Compound Bar Pendulum— Symmetric *
' Compound Bar Pendultim —Asymmetric “
../ Uniform Bendmg——Y—'—me and Microscope -

H W N
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he | pniform b“ndin\ ' 35
f?S‘ jon-uniform begi ~OPtic lever method
6. N Nding.v. e .
N, RigdOmOdulyg g o P levert telescope
{ ) . a Orst
4 TorsioN Pendulyy, ORon
l‘. 8~ . - llml\ ;\‘ —1‘(\rsi0na1 . . ~d
(! 9 Torsmtlpuldmlmn oscillations

ll chr's L‘exxd\ﬂlun Y Equal masses .

) . “\Ccelerati
olde’s s N due to gravity

12, Melde tl}ng\F“equencv of fork o
¥ ;L\Tc‘tl‘ﬂnsitio ! d OIK
L 13, Phasstrns nﬂetemﬁnaﬁon of MPofwax,. (X
|14, Detemination ofg P ofwax.

: mmal .
15. Lees dlsc-detemﬁnaﬁ Conductivity of rubber @

R o ) head arrangement
18 Smtacetenaon_capmaw se \\' g

20. Kundt S.m%determjgaﬁdn of vefocity of sound. x
21. Determinalionofmand Bh ygine defl .
>

22, Potenﬁometer-ResiSﬁviw‘

23. Comparison ofleast counts of measurmg instruments. * |
24. Evaluation oferrorsip simple experiments.

. - . ]
ectionand vibration magnetomers. 7~
e . ‘

‘References

1. Yarwood and Wittle; Experimental Physics for Students, Chapman &Hall Publishers.
. 2. Anadvanced course in prac ,

tical physics, Chathopadhyaya, Rakshit and Saha, New central agency,
Kolkata. o ‘ :
3. Atextbookof pracﬁcalphysic.:s‘, S,\ﬁéwanathan & Co*;, Chennai.
4. Advanced Practical Physics, B.L.Worsnop and HLT Flint, Khosla Publishers, Delhi.
- PY1645-Advanced Physics Lab2 (Mjmmum 18 experiments-to be done)- %
By Spectronieter—A_, Dandnofasolid prism.
2. \. Spectrometer —Disperéive power and Caﬁchy’s con‘sfants k
3. \/Spectrometer Graﬁng—Norméi incidence- N & wavelength :
4, \/ Spectromefer—ifd curve
5. ~'Spectrometer- Hollow prism
6. . [Liquid lens-refractive index of liquid and lens
7. Newton’s Ringsr;-Reﬂected system
8 Air wedge-diameter of a wire
_ 9. Potentiometer-Resistivity.
10, Poteniometer-Calibration of ammeter-
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11, Potentiometer - Reduction factor of '1.¢

12, Potentiometer alibration of low range voltmeter
I3. " Potentiometer - Calibration of high range voltmeter 7.
14. Thermoemf-measurement of em fusing digital multimeter,
I5.  Carey Foster’s bridge-Resistivity b
16.  Carey Foster’s bridge-Tem perature coefficient of resistance. 9
17. Mirror galvanometer-figure of merit. | '

; 4 1

18.  BG- Absolute capacity of a condenser
19: Conversion of galvanomctcrlinto ammeter and calibration using digital Multimeter
1

20.
21.  Circular coil-Calibration of ammeter.
Study of network theorems-Thevenin’s & Norton’s theorems and maximum power transfer the,

Conversion of galvanometer into voltmeter and calibration usmg digital Voltmeter,

22,

23.  Circular coil- -Study of earth’s magnetic field using compass box.
1
24.  Absolute determination of mand Bh using box type and Searle’s type vxbranon magnetometers,
1

25.  Searle’s vibration magnetometer-companson of magnetic moments;

‘References
Yarwood and Wittle; Expenmental Physics for Students Chapman & Hall Publishers.

An advanced course in practical physxcs Chathopadhyaya Rakshit and Saha, New central g

 Kolkata,
A text book of practical physics S. Viswanathan & Co., Chennai.

3.
Advanced Practical Physics, B.L. Worsnop and H. T.Flint, Khosla Pubhshers Delln

4.
PY1 646—Advanced Physxcs Lab3 (Mmlmum 18 experlments to be done— 4 from Computer Scig

'ELECTRONICS .
1.. PNjunction Diode (Ge & Si) charactenstlcs-To draw the charactenstlc curves of aPN Junctlond

and to determine its ac and dc forward resistances. o
2. Full wave (centre tapped) rectifier-To construct a full wave rectifier using junction diode and to cal
the ripple factor with and without shunt filter (1 0 readings for R, 100to 5000). : '

Full wave (centre tapped) rectifier-To constructa full wave rectifier using junction diode and tos

3. ]
effect of L,C,and LC f Iters on the npple factor (for differentR ).
Bndge rectifier-To constmct a brldge rectifier using junction diodes and to calculate the ripple

4.
* with and without shunt filter (10 readmgs for RL.l 00t05000).
. Bridge rectifier- Dual power supply-To construct a dual power supply usmg bndge rectifier and me#

the output voltages for different pair of 1dentlcal load resistors.
Zener diode characteristics-To draw the I-V characteristic of a Zener diode and to find the bt

down voltage and the dynaxmc re51stance of the diode.

A
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10.

11

14.

ot
N

16.
17.
18.

19.

20.

f’ﬂ;rdl@deaé 37

QuIPUt Voltage anoa Oieg"ulamr-l'o construct a voltage regulator using Zener diode and to study the
Transistor charg eristic for different RL and (i) for different input voltage with same R, .

and determine the mm;fﬁ -To draw the characteristic curves of a transistor in the CE configuration
Transistor charae Cterisg San, input impedance and output impedance. .
and detemline the o °S"CB-To draw the characteristic curves of a transistor in the CB configuration

duigy -3 : .
Single stage Cg amplify o, Input impedance and output impedance.
Ss

response. To construct a single stage CE transistor amplifier and study its frequency

OPamp.IC741. -
voliage gain. Vering amplifier- To construct an inverting amplifier using IC741 and determine 1ts

OP amp. I(:741‘\0{1 nv
determine its v oltage gain.

QoP IC7
;mp 41- Dﬁer&nﬁaior-l‘o construct an OP amp. DlﬁemHUator determine its voltage gain and

the outpyt
*Putresponse to pulse and square wave.

erting amplifier To construct a non inverting amplifier using 1C741 and

I
OP amp. IC741- Inteifrator To construct an OP amp. Integrator determine its vohace gain and study
the QUIPULTESPONSE to pulse and square wave.

Phase shift oscillator-To construct a phase shift oscillator using transistor and measure the frequency of
the output wav eform.

Logic gates- OR and AND-To verify the truth tables of OR and AND gates using diodes.
Logic gate- NOT-To verify the truth tables of NI OT gate using a transistor.

Network theorems (Superpesmon, Thevenin’s & Norton stheorems) To verify the (1) Superposmon,
(i) Thevenin s & (iii) Norton’s theorems

RC-Filter circuits (Low pass) To constructan RC —Iow pass filter circuit and to find the upper cut off
frequency. .

RC-Filter circuits (chh pass)-To constructan RC -high pass filter circuit and to find the lower cut off
frequency.

Computer Science (C++ Programs)

O

&

15

Program to find the roots of a quadratic equation (both real and imaginary root)
Program t6 find the dot product and cross product of vectors

Program to plot the functions Sinx, Tanx and e* *

Program to find the matrix addition, multiplication, trace, transpose and inverse..

Program to convert hexadecimal to decimal number, decimal to hexadecimal number, binary to
hexadecimal numbers and hexadecimal to binary numbers

Program to find the result of binary addition and subtraction.
Program to find the moment of inertia of regular bodies about various axes of rotation.
Program to find the velocity of arolling body (“{ithom sliding) at any point in an inclined plane

e
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12. Monte carlo simﬁ]ation

References:

1. Basic electronics angd linear circuits; N.N. Bhargava, D.C. Kulshreshﬂlﬂ7 S.C.Gupta
2. OP- Amps and linear integrated circuits; Ramakant A. Gayakwad

3. Basic electronics; Santiram Ka]

4. Basicelectronics; B. L. Theraja

5.. Principles of electroni'cs; V.K. Mehta |

6.  Afirstcoursein Electronic s; Anwar A. Khan, Kanchan K. Dey_

PY1661. ELECTIVE COURSES

(54 HOURS-2CREDITS) FOR EACH COURSE




., PY1661.2. SPACE SCIENCE M)
Unit 1. UBIVerse (12 hegy 5. ok3] | EIEE
Large: Scale Structure of
" th Radio
sources, Qua Struct; fitree e Universe: Astronomy and Cosmology, Our Galaxy,Galaxy types,

Expanswn ofthe Umverse on the 1argest scale, Coordinates and catalogues of astronomical objects,
Unit2. T he evolution of Stars (9hrs) ‘[.Book4]

mﬁos;]lglor; > Classification of Stars: The Harvard c1a551ﬁcatron Hertzsprung —Russel diagram, Stellar
evolution, White dwarfs, Electrons in a white dwarf star,Chandrasekhar limit, Neutron stars, Black holes,

Supernova explosion, Photon diffusion time, Gravitational potentral energy of a star, Internal temperature of a
star, Intemal pressure ofa star .

Unit 3. The active Sun (10 hrs) [Book2]
Introducuon, SunSpots and Solar storms, Sunspots and Solar actlvrty, Cosmic rays of Solar origin, The
Solar wmd Solar corona and the origin of the solar wind, Disturbed Solar wind. -

© The earth’s Atmosphere as hrs) [Book 1]

Introduction, Nomenclature and temperature profile, Temperature drstnbutron inthe troposphere
Temperature of stratosphere temperature of mesosphere and thermosphere, Temperature variability, The

pressure profile, Scale herght, Density variation. The Ionosphere: Effect on scale height, lonospheric electric
fields, Iomzatlon profile,Layer of charge, Ionospheric hydrogen and Hehum

Magnetosphere (8 hrs) [Book2] -

' Introductlon, The magnetlc field of Earth Earth’s vanable magnetrc field, Solar activity and Earth s
magnetic weather, solar wind interaction, The Chapman-Ferraro closed magnetosphere, Dungey’s open
- magnetosphere, Structure of the magnetosphere Magneto tail and Plasma sheet, Plasma sphere Earth’s
' radlatlon belts. '

Books for Study

L. Introductron to Space Scrence Robert C Hymes (197 1) John Wﬂey & Sons Ine.

Il ACE Scanner



2.
3.
4,

40

Earth’s Proximal Space- Chanchal Uberoi (2000), Universities Press (India)
Introduction to Cosmology- J. V. Narlikar (1993), Cambridge University Press
Modern Physics- R. Murugeshan, Kiruthika Sivaprasath (2007), S.Chand & Company I td.

Books for reference

1.

2
3
4
5
6.
7
8
9

Space Physics - Space Astronomy — Mlchael D Pappagiannis (1972), Gordon and Breach Scmn(
Publishers Ltd.

Introductory Course on Space Science and Earth’s environment-Degaonkar (Gujarat University 19y

Introduction to Ionosphere and maghetosphere- Ratcliffe (CUP, 1972)

The Physics of Atmospheres-Houghton (Cambridge University Press)

Introduction to Ionospheric Physics-Henry Rishbeth &Owen K. Garriot (Academic Press, 1969)
Space Science —Louise K. Harra& Keith O. Mason(Imperial College Press,London, 2004)
Introduction to Space Physics- Kivelson and Russel | LA

Introduction to Astrophysics — Baidyanadh Bgsu |

. Astrophysics - K. D. Abhayankar (University Press)
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is
I Complementary Counrses
Sy ey 3
tmester 1 (Mathematics Main)

l&\.l
Techanices and Propertics of matter (36 hours)

Unit1(28 hours)

Jynamics of vigid b g )
D 21d bodjeg (7 howy \,\x \
S
Theorems o £ (
-Vt Mbwig
1

: O . -
bar of rectangul Proof-Caleulation of M.1 of bodies of regular shapes rectangular Jamina, uniform

ar Crog
S sectio
1 -
of MIofa fly wheel (theo \ annular dise, cireular disc, solid sphere-K.E of arotating body. Determination
Ty and (‘\p o
Xperiment).

Oscillations and way -
) ¢s (13 ho ,
urs) .

Examples of SH '
08 ) —
cillator ‘Compound pendulum-determination of g -torsion pendultnn-oscﬂla‘nons of |

two particles connected
by a “F'l ing-vibration state of a diatomic molecule.

Wave motion-ge ,
ne; : 5 .
, caressive general equation of wave motion-plane progressive harmonic wave - energy density of a
ane prog '€ wave - e o
plane pros ave -intensity of wave and spherical waves-

Mechanics of solids (8 }murs)_ “(‘

Bending Ofbeams—bendmc moment-cantﬂever—beam supported atits ends and loaded in the middle-
uniform bending-experimental determination of Y using the above principles w1th pinand microscope-twisting
coupleona Cyhl'ld?r-angle of twist and angle of shear-torsional rigidity, - '

- Unit II (8 hours) |
Surface Tension (5 hours)

Excess of pressure ona curved surtace-force between two plates separated bya thin layer of liquid—
experiment with theory to find surface tension and its temperature dependence by Jaeger > method-equilibrium

of aliquid drop over solid and hquld surfaces.

Vi 1scosnty (3 hours) \"'(
Flow of liquid througha caplllary tube- derlvation of Poiseuille’s formula _limitations-Ostwald’s

viscometer-variation of wscosxty with temperature.

‘Books for Study
‘,. 1 Mechamcs j.C.Upadhyaya, Ram Prasad & Sons

2. OQOscillations & Waves: K—.RamaReddy S. Bbadaml &V, Balasubramamam (Umversxty Press)
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Semest
ester 2 (-\"Iathemaﬁcs Main)

Therm
‘ al Physics - .
SIS and statistical mechanics (326 hours)

) OTdUCH VIt areq o1
{statement 2 and thermmom
ment only j-ene OMEtric cond: -
Ravieioh. Jonr. J<nergy distribution ; ~Conductivity-Lee's disc experiment-Weidmann snd .
g | i P . VEUON 1IN the cnen . IR 3Gk Tary
det Sroeans law-their fajjyre € Spectrum of black body and results-Wien's 4 “
. - Qi ? an 1. = 13 GiETiacerriers
‘m"““‘%ﬂeﬁ-éem - (‘p'df‘ty( s k thecie Dlanek e | PRI, g
Nperature of - ¥pothesis-Planck’s law-comparison-solar cone.
UnitI1-Th i )
€rmodynamics (g hours)
Isothermal
*Imal and adighgg :
el i 2lic pn -
CVCl ) o ¥ O'CeS CS~55 % T - - 1 P : -
~'Cle derivation of eff e ;‘f otk done-isothermal and adiabatic elasticityHeat enginesCarr,. 2
’ g SRR Y-petol and d; 5 . . <,
thermodynam; Kelvin and i and diesel engine cycles-efficiency in these two cases-second Iz,
S-Kelvin and Claygiys Statements .
UnitIlI—Fn o
Entropy (9 hours)
Concept :
* of entropy han
-Cizng ;1 - - - - - & z
P} ge of entropy in reversible and irreversible cycles-principle of increz;,  *

€nopy-entropy and diso

- > and disorder-en - o ;

$ " b ‘?IO; y aﬂd ¥ Yab o A o 'ag‘[‘a[n Carnot’ (:V»"’}-"'S@ ond |
terms of entropycalculation of - e S o e o

SMropy when ice is converted into steam.

Unit 4- Statistical Mechanics(4hours) 2
Statisti , . V ' 3
Shability cal pr obability-Macro and Microstates- Phase space-statistical ensemble-postulates of e, ~
probability-Maxwell Boltzmann Distribution- velocity distribution. '
Books for Study
1. Heat& Thermodynamics: N.Subfamaniam & Brijlal, S.Chand & Co ] 3
2. Heat& Thermodynamics: W.Zemansky, McGraw Hill |
3.  Heat & Thermodynamics: C.L.Arora. 9
| ' , p
4 : Semester 3 (Mathematics Main) -
PY1331.1—Optics, Magnetism and Electricity (54 hours) | s
UnitI (34 hours) - _- R ‘ h
Interference (12 hours) et . ) ’ C
Analytical treatment of interference-theory of interference fringes and bandwidth.Interferencein
films-reflected system-colour of thin films-fringes of equal inclination and equal thickness -Newton’s rirz £
reflected system-measurement of wavelength and refractive index of liquid. &
: U

iffraction (14 hours)
Phenomenon of diffraction-classification-Fresnel and F raunhofer.Fresnel’s theory of approxir s
rectilinear propagation of light-Fresnel diffraction at a straight edge and circular aperture. Fraunhofer diffract ¢,
at a single slit, two slits and N slifs. Plane transmission grating-determination of wavelength.

e i
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and Fibre o . ‘ 47
Laser? PHCS (8 houyy
inciple of opy )
pPrin p optlallﬂn of

Li ghl propagallohin OPtica] ase“popu]

. tica fibre ation inversion-optical pumping-ruby laserapplications of lasers.
Unit 11 20 hours) '

SESSstep inde : . ‘< =g
Pindex fibre-graded index fibre-applications.

Magnetism (10 hourg)

‘Magnetic Properie .
" Csof : )
susceptibility and permeab?]].auer‘deﬁnition and relation between magnetic vectors B, H and M. Magnetic
: i ' L , . T~
antitén'omagnetlsm-Elech'oh th ~riagneticproperties-diamagnetism-paramagnetism-ferromagnetism

*0 of magnetism-explanati i
ity - tion of ferromagnetism.
. Electricity (10 houry) . xplanation of ferromagn

EMF induced iy, A e o '
. circuits-AC through RC Cf g TOtating in 5 magnetic field-peak, mean, rms and effective values of A.C.Ac
. and choke coil-transtHI;e'rs_ »LR and LCR series circuits-resonance-sharpness of resonance-power 'faétor

Bobks foi‘ Study

' 1. Atextbook ofoptics

- e

- 2. Elegtncﬁ}' and Magnetism, — R Murugeshan, S.Chand & Co Ltd.
£ Atext book of B.Sc Subsidiary Physics—P.Vivekanandan.

-

Semester 4 (Mathematics Main)

| ' . » PY1-431_~1 Modern Physics and Electronics (54 hours)
| Unit 1. Modern Physics (20 hours)

_ Basic features of Bohr atom model-Bohr’s correspondence principle -vector atom model-various
- quantum numbers-magnetic moment of orbital electrons -electron spin-Spin-Orbit coupling-Pauli’s exclusion
" principle- Co : : .

: Atomic nucleus-basic properties of nucleus-charge, mass, spin, magnetic fnpment—binding energy and
 packing fraction-nuclear forces-salient features-radioactivity-radioactive decay-decay laws-decay constant-
 halflife and mean life-radioactive equilibrium-secular and transient equilibrium-measurement of radioactivity:
‘Quantum Mechanics (10 hours) '

Lo InadéquaCies of classical physics-experimental evidences- quantum theory-Planckfs hypothesis-
- foundation of quantum mechanics-wave function and probability density-Schrodinger equation-time dependent
-andtime independent-particle in a potential box.. ' '

 Unit2. (20hours)Electronics(16hour) /. .

Current-voltage characteristics of a diode-forward and reverse bias-breakdown mechanism of p -n
Junction diode-Zener ciiode and its characteristics-half wave and full wave rectifiers-bridge rectifier-ripple
actor, efﬁciency. ' '
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Clonsi
uetion s
operation o
| olabipola june ton transistor-transistor conligurationscurreny COMpone
ey

transistor charae ey
0y

'l( N , )( l
o1 uHuu ()pnml AC hmdhm stansiston Imhlfl}' n(((l lurhl.n unp bias stabilizay;
ol |

{ ,‘\l 1 'a ll([”l" Vv “ .}‘ l
l ]

£

M 1] Mooty 3
Digital Fleeqy omes (8 houry)

binasy il)i]l:::::i:l}:‘:;"i:;":ll'l'(lllmdu decimal numbers- binary arithmetic - -1’s and 2’s compliment-decin, al,
OR,AND, NOR and N/\N|]))m~h( Xadecimal numbers-binary coded decimal- digital codes-logic gates-Ney
algebra-DeMorgan’ ot gates. Boolean algebra-Boolean operations -logic expressions-laws of Bool, Jn

corem-Boolean expression for gate network- sth]'““““"" of Boolean expressio,

Books for Study: 1
Mlodu n Physics —~ R.M urugeshan, S.Chand & Co. Ltd. g1

2. Principles of ] dlectronics - VK. Mehta.
Semester 1 (Chemistry M.un) | | a‘:

)

PY1131.2— Ro tational dynamics and Propertics of matter (36 hours) » es
Unit I (28 hours) .
Us

Dynamics of rigid bodies (7 hoﬁrs)
Theorems of M.I with proof-Calculation of M.I of bodies of regular shapes-rectangular lamiy,
uniform bar of rectangular cross section, annular disc, circular disc, solid cylinder, solid sphere-K.E o, oy

| rotatm g body-Determmauon of Ml of a flywheel(Theory and Experiment). the

Oscillations and waves (13 hours) - Aw g ’ : Us

Examples of $.H oscillator-compound pendulum-determination of g-torsion pendulum—oscxllatlons(
two particles connected by a spring-vibration state of a diatomic molecule- Wave motion-general equatlom
wave motion-plane progressive harmonic wave - energy densny ofa plane progressrve wave mtens1tyg e

wave and spherical waves- - R 4 R
- M . ‘ , N ‘

Mechanics of solids (8 hours)
Bending of beams-bending moment-cantllever—beam supported at its ends-and loaded in the midd:

uniform bending-experimental determination of Y using the above principles with pinand rrucroscope-t\msnp
couple on a cylinder-angle of twistand angle of shear-torsmnal rigidity.

. }k W bJ »—A

Unit II (8 hours)

Surface Tension (5 hours) :
Excess of pressure on a eurved surface-force between two plates separated by a thm layer of hqum

experiment with theory to find surface tension and its temperature dependence by Jaeger method-equlhbnut

a

2N B

of aliquid drop over solid and hquld surfaces. In

" Viscosity (3 hours). - ' S R | R "
Flow of liquid through a cépillary tube-derivation of Poiseuillé’s formula “limitations-Ostwall .

viscometer-variation of viscosity with temperature.
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keferences 42
: \fechanics: JL.C .y

padhyayn, Ram p
2.

oScillﬂTm”S&\\’av es: rasad & Song

‘ Lllh']R N
= kdd\ N el e ' . 5 ‘
e S.R.hdddﬂn & \/’.}1;]':’]5“[7r’.“n;1nl:\rn (l ;nl\’Cl’Sﬂ‘}’ prcss)

Semester 2 (Chemistry Main)
PY123;
Unit 1 - Diffusion (4 hoursy) 2= Thermal Physics (36 hours)

Graham's 1aw of g onin;
C acty 1 n 1 i o 3 . . . . 4
methods of estunating COncen‘Iatig quids-Fick’s law-analogy between liquid diffusion and heat conduction-
NS-determination of coefficient of diffusivity.

Unit 1L Transmission of Heg
t (14h0urs)

Thermal conductiyj

. ty an i ’ < .
Jaw (statement only) -Rag; aﬁod thermometric conductivity — Lee’s Disc experiment- Weidmann and Franz
" oF heat-black body radiation-Kirchoff’s laws of heat radiation-absorptive

pOWET-EMmissiVe POWer-Stefay ] oo \ i
results-Wien’s displacemen , AW (0 derivation) -energy distribution in the spectrum of black body and

W - Ravleioh. -y ; fo ) -
comparison-Solar ConStant-termpery t?z;eoliieans law-their failure and Planck’s hypothesis -Planck’s law

Unit III - Thermodynamicg © hours)

a . i . . >
Lsothermal and adiabatic processes.work done-sothermal and adiabatic elastcity. Heat engines-camot’s

cYCIe.-denvat%on of ei'ificiency-petrol and diesel engine cycles-efficiency in these two cases-second law of
thermodynamics-Kelvin and Clausius statemens. | |

Unit1V - Entropy (9 hours) T7
Concept of entropy-change of entropy inreversible and irreversible cycles-principle of increase of

entropy-entropy and disorder—enu'opy and available energy-T-S diagram for Carnot’s cycle-second law in
terms of entropy-calculation of entropy when ice is converted into steam.

References

1. Thegeneral Properties of matter: FH.Newman & VH.L.Searle

2. Heat& Thermodynamics: N.Subramaniam & Brijlal, S.Chand & Co

3. Heat& Thermodynamics: W.Zemansky, McGraw Hill

4.  Heat& Thermodynamics: C.L.Arora. . .

‘ Semester_3 (Chemistry Main)

. PY1331.2 — Optics, Magnetism and Electricity (54 hours)
Unit1(34 hours) ‘
Interference (11 hours)

Analytical treatment of interference-theory of interference fringes and bandwidth: Interference in thin
 films-reflected system-colour of thin films-fringes of equal inclination and equal thickness.Newton’s rings-
reflected System-measﬁrement of wavelength and refractive index of a liquid. '

kup 2102)/2018-19.
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Diffraction (11 hours)

; . Phenomenon of diffraction-classification-Fresnel and Fraunhofer. Fresnel’s theory of appu,
re'CtlImear Propagation of light-Fresnel diffraction at a straight edge. Fraunhofer diffraction at a sing)., 4
slitsand N slits. Plane iransmission grating-determination of wa velength. |
Polarisation (6 hours)

Experiments show; ng the transverse nature of light-plane polarized light-polarization by ref,
/ Brewster’s law-doubje refraction-Nicol prism-propagation of light in uni-axial crystals-positive and ,
crystals-principal refractive indices-half wave plate plate and quarter wave plate-clliptically and iy
polarized light-optical activity,
Laser and Fibre Optics (6 hours) .
Principle of operation of laser-population inversion-optical pumping-ruby lascrapplications of
Light propagation in optical fibres-step index fibre-graded index fibre-applications,

Unit IT (20 hours)

Magnetism (10 hours) 1

‘Magnetic properties of fnatter—deﬁnition and relation between magnetic vectors B, H and M. M,
susceptibility and permeability.Magnetic properties-diamagnetismparamagnetism-ferromagy,
. antiferromagnetism.Electron theory of magnetism-explanation of ferr 1ag e

t
]

{

Electricity (10 hours) -~
\ EMF induced in a coil rotating in a magnetic ﬁelld-peak, mean, rms and effective values of A,
| circuits-AC through RC, LC, LR and LCR series circuits-resonance-sharpness of resonance-power,

and choke coil-transformers.

Refefences
1. . Atextbook of optics—Brijlal & Subramaniam |
2. Electricity and Magnetism — R.Murugeshan, S.Chand & Co L‘nd.
3.  Atextbook of B.Sc subsidiary Physics—P.Vivekanandan .
| | Semester 4 (Chemistry Main)
APYI431.2 -Afomic Physics, Quantum Mechanics and Electronics (54 hours)

Unit I Atomic physics (12 hours) |
Basic features of Bohr atom model-Bohr’s correspondence principle -vector atom model-v:
quantum numbers-magnetic moment of orbital electrons -electron spin-Spin-Orbit coupling-Pauli’s exd|
principle-periodic table.
Unit IT Superconductivity (8 hours) 4 |
Properties of superconductors-zero electrical resistance- Meissner effect- electrical magnetic
Typel and Type II superconductors-isotope effect-high temperature ceramic superconductors-applic/

~ of superconductors.

R
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Inadequacies of lg K’
. i Ysice : _ _ ! ok’s
hypoth351s'foundah°“0f Wanty, y‘\mb‘cxllcl'u‘nental evidences-evidences for quantum theory-Planck's
‘ . mn
gme dependentand time j,

depe mechm1i(:s~wavc function
Lndt‘.l]Lp

and probability density-Schrodinger equation-
. UnitTV- Spectroscoic Teclllliqﬁes(4l

article in a potential box.

EM Spectrum- Uy, Visible

101“‘8) | i\' |
- s - ters

1sed in specific regions of R IR, Radio and microwave regions-principle of various spectrome

o ' . ' Spect"‘lrll-albsorptiorx spectroscopy, emission spectroscopy-

~ Unit V. Electronies (12 houy

D Ty,
Current-voltage charqyo i
ofp-njunction diode-zeney dic

ri | : wn mechanism
Stics of a diode -forward and reverse bias-breakdo ec
ripple factor, efficiency,

. . : tifier-
de and jts characteristics-half wave and full wave rectifiers-bridge rectt
i don s | - L ts-
Const}'uchor} af1d Operation of abipolar junction transistor-transistor confi guratlonscurre'r,xt comPf)ne-I:) -
fensistore . clenisties-DCloag line-Q point-AC load linetransistor biasing-need for biasing-bias stabilizati
 biasing circuits-fixed biag, ¢ :

‘ e ' sistor
. Mtter feed back bias, voltage divider bias (qualitative study onl}’()i.t;l;:’nacfllwidﬂ1
N amplifier-basic features of ap, amplifier-gain, input and output resis@nces—ﬁequency response an

- Unit V. Digital _Electronics(4hou'rs') .

Toar
' D 1 X i 1 to
.- - Number systems and codes-decimal numbers-binary arithmetic -1’s and 2’s comphmeflt dicf-nl\?OT
9 Ag binary conversion-octal numbers-hexadecimal numbers-binary coded decimal-digital codes-logic gate ’
Eact;i;f"'- OR, AND, NOR and NAND gates.. :
References

. 1. Modern Physics —R.Murugeshan, S.Chand & Co. Ltd. |

. 2. Atextbook of B.Sc subsidiary Physics— P.Vivekanandan.

- 3. - Principles of Electronics — V.K. Mehta.




0o

Books for Study:
Modern Physi |
; hysics —
YSies — R.Murugeshan, S.Chand & Co. Ltd.

Atextb )
o4 ,OQk ()t JR T
B.Se subsidiary Physics — P.Vivekanandan.

Prfnmplcs of Electronics — V.K. Mehta

WY

COMPLEMENTARY PRACT]CAL(PI-IYSICS)

(Common for all complementary subjects)

PY1432-Practical
riments to be done)

List of Experiments (Minimum 18 exp¢
Torsi
‘ Torswn Pendulum- n by torsional oscillations
| orsion Pendulum-n and I using equal masses
3 Fly Wheel
4 . Ca.ntllever- Y by pin and microscope methdd
5. Uniform bending-'Y by pin and microscope
6. ° Symmetric bar pendulum - g and radius of gyration -
7 . “
8
9

b

_ _Surface tension- capillary rise method
_~Coefficient of viscosity- capillary flow method
Spec1ﬁc heat-method of mixtures applying Barton s correction

10.. Lee’sdisc- Thermal conduqtlvny of cardboard

11.~.~Melde’s string- frequency of tuning fork .
Method of parallax- optical constants of convex lens using

12. /
1) mirror and mercury ii) mirror and water -

13 1 Method of parallax- refractive index of liquid.
. 14.. .-Spectrometer-A, D andn '
15.. Spectrometer— dispersive power of a prlsm

16. Spectrometer— Grating-normal incidence
17. " Deflection and vibration magnetometer- M and Bh

'18. Circular coil- magnetiz_atmn of amagnet

'19. Carey Foster’s bridge -Resistivity-
20. Potentiometer- Resisﬁvity e o

'91. Potentiometer-C Calibration of armmeter
22, | Mirror galvanometer— Current and Voltage sen51t1v1ty
23. Diode Charactenstlcs (for Ge and Si diodes) _
24, Halfwave rectlﬁer-Measurement of ripple factor with and without filter capacitor
25. © Full wave rectifier- Measurement of ripple factor with and without filter capaCItOI'
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