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: 1 B.Sc Physics

Sub. Code : 230UPHI11
Title of the Paper: Properties of Matter and Acousticy

Unit

Description of the Syllabus

| Unit :I ELASTICITY: Hooke's law — stross-sir

' . ninﬂdiug-ram -
clastic constants —Poisson’s ratio - relation between clastic
cogs@nts and Poisson’s ratio — work done in twisling a wirc -
twisting couple on a cylinder - rigidity modulus by static (orsion—
torsional pendulum (with and without masses)

durai Kam

Semester : |

Total Houry

Houry
Allocated

July

In

Unit :I' BENDING OF BEAMS: cantilever— cxpression for
Bending moment — expression for depression at the loaded end of
the cantilever— oscillations of a cantilever — expression for time
period —experiment to find Young’s modulus — non-uniform
bending- experiment to determine Young’s modulus by Kocnig’s
method — uniform bending — expression for elevation — experiment
to determine Young’s modulus using microscope.

2 60 Houry

Teaching
Mode

& Methods |

Chalk &
Talk

Chalk &
Talk

N’S COLLEGE
araj University
PA 3.51 by NAAC

Course
Teacher
Signature

August

I

Unit:II1  FLUID DYNAMICS: Surface tension: definition —
molecular forces— excess pressure inside a curved liquid surface —
application to spherical and cylindrical drops and bubbles —
determination of surface tension by Jacgar’s method-variation of
surface tension with temperature. Viscosity: definition —
streamline and turbulent flow — rate of flow of liquid in a capillary
tube — Poiseuille’s formula —corrections — terminal velocity and
Stoke’s formula— variation of viscosity with temperature

Chalk &
Talk

Septemb
er

“October |

v

Unit :IV_WAVES AND OSCILLATIONS: Simple Harmonic
Motion (SHM) - differential equation of SHM — graphical
representation of SHM — composition of two SHM in a straight
line and at right angles — Lissajous's figures- free, damped, forced
vibrations - resonance and

sharpness of resonance-Laws of transverse vibration of strings —
sonometer : determination of AC frequency using sonometer —
determination of frequency using Melde’s string apparatus.

12

Unit :V ACOUSTICS OF BUILDINGS AND
ULTRASONICS

Intensity of sound — decibel — loudness of sound_—
reverberation-Sabine’s reverberation formula — acoustic
intensity —  factors affecting the acoustics ?f
buildings. Ultrasonic waves: production of ultra_sogxc
waves — Piezoelectric crystal method — magnetostriction

cffect — application of ultrasonicwaves.
IR IR—

(’l sl a-)\,“/\_,

Sign;ture of the HOD

12

Chalk &
Talk

Chalk &
Talk
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b Semester ; |
lotal Houry : 39 Hoursy

Month Unit ' Teaching |
Deseription of (e Syllabug Hours | Moge Courye
—— i Allocnteqd & gl- cacher
une S, Slignature
o _ S addition, subtraction of
| i et t
8- § phymaconslunl& \
\ Chalk & \‘\\\
g —— Talk
July Dlﬂcrcl}l types of forccS~gruvimlimml, electrostatic, |
magnetic, elcclronmgnclic. nuclear ~mechanicg| forces 1
like, centripetal, centrifugal, friction, tension, cohesive, l(\
1 adhesive forces, \
0 Chalk & \‘L\\x
_ _ Talk
August Ditferent forms of energy - conservation laws of
momentum, energy -types of collisions angulac
i momentum- alternato energy sources-real life .
examples, 0 Chalk& | () Ha \k
_ _ Talk :
Sep{ember R Types of motion- linear, projectile, circular, angular,
simple harmonic motions - satellite motion banking of
a curved roads -stream line and turbulent motions :
v wave motion — comparison of light and sound waves Q.‘\.L \\
free, forced, damped oscillations, o Chalk & J . v
alk |
- October Surface tension ' shape lul' liquid dnl\p anglo of
contact - viscosity -lubricants capillary Now ‘
diffusion - real life examples - properties and types of | .
A% materials in daily use- conductors, insulators - (hermal : ¢ ‘\; .
and electric. 0 Clalk & ot (
tk

/\L' ~A 'A\
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Title of th PapeOUPHS CNp 23
r:p YMcstrE
veryday Llf y
Semester : |
Total Hours : 30 Hours
Desc int T
- Tiption of the Syllabus mﬁching Course |
CHANICAT, Allocated e Teacher
Ollncing balle _IO%gJECTS: Spri.ng scalos = & Methods | Signature \
1 | SPace trave] coasters - bicycles —rockets and :\
6 Chalk & WX
uy | |
OPTIC L |
cormect ;u; INSTRUMENTS AND LASER: vision |
l € lenses— polaroid glasses — UV protective
11 | 8'3ss — polaroid camera — color photography —
holography and laser. A/
6 Chak & | WM
August Tek
PI_{YS}CS OF HOME APPLIANCES: bulb — fan —
hair drier —television — air onditioners — microwave
IIl | ovens — vacuum cleaners
6 Chalk & S%?L;%'
Talk
September SOLAR ENERGY: Solar constant — General
applications of solarenergy — Solar water heaters —
v Solar Photo — voltaic cells — General applications of .
solar cells. g
6 Chalk &
Talk
October INDIAN PHYSICIST AND THEIR
CONTRIBUTIONS: C.V.Raman, Homi Jehangi
& rBhabha, Vikram Sarabhai, Subrahmanyan N
Chandrasekhar, Venkatraman Ramakrishnan, Dr. APJ \‘ w
Abdul Kalam and their contribution to science and 6 Chalk & ~
technology. LIElk—’—Lg—&r‘%‘

\

\ Ay -
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July

:[ Chalk ¢,
‘3 Talk
\
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( r

|

DOtcnliOm
cter-Pelg
effect- (e Stration - 71 dcmonslration_],hom%n
couple ~The = Thermodynamioe ¢ !
%.[mclcctricdiagfam’ {,ndm'“‘ of thermo
————"o4M ~uses-applications,

using 12
Aumug T Chalk &
AugUSt Talk

EleCtrOma .
gnetic Ind .
Faraday’s |aws uction

: of cle il f .
induction ctromagnetic  induction-self

-8 1
sl clf'mdfjctancc of a long solenoid ~toroidal
P e'lcrmmatlon of L by Raylcigh’s methods-
N te'ns bridge-mutual induction-mutual inductance
de wccp ’two co-axial solenoids-experimental
mermlnatlon of mutual inductance —-co-cfficient of
‘couplmg- energy stored in a coil- eddy currents and
1ts uses.

12 ;
Chalk & | \{\P/

II
! Talk

September

AC And DC Circuits
Growth and decay of current in LC, LR and CR 12

circuits with d.c.voltages - determination of high
resistance by leakage- Alternating Current- j operator
method —use of j operator in the study of AC circuits-
LCR series resonance circuit -parallel resonane ci rcuit

Chalk &
Talk

-power in an AC circuit.

Maxwell’s Equations & Electromagnetic Waves

Introduction-Physical significance  of Maxwell’s
equations- -Displacement current- . Plane
| electromagnetic waves in free space- Propagation gf
; electromagnetic wave through a homogeneous,isotropic

| dielectric medium-Energy density of clectromagnetic

i | wave and Poynting theorem.

QOctober

{
“fe A= . N T
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Sub -Sc Phys 2 AN
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the Pape
r Physicy Semester . v
Descx*iplion f i fotal Hours : 49 Hours
of the Syllabus f :
. ’ | Hours Teaching Course
e | Allocated Mode
) Thoms()n M()d I - ‘ ‘ & Methods q:'ﬂr:lqr
eXperiment- § viodel of the Ao . Signature
,‘ mod cattering of o part; m-Rutherford
I el of the atom-Ruther particles and Rutherford '
Bohr mode] erford scattering of : Y.
- el of the atom-Bohr’s th a particles- g7
Spectrum-Spectral lines for |, § theory of the hydrogen 12| Chalk & A ¥
r %
of hydrogen atom - Reson Ydrogt?n Z:ltom-Energy level | Talk .
Jul .| potential. ance Excitation and Tonization | )
y o
Vector Atom Model i
Vector atom model- Spinni
- Spinning electron-Quantum )
n : . ‘
S(l:-ltll’nbers assocnate_d w'1th the vector atom model- Coupling A
I A ell,nesj Applications of spatial quantization- X
]?p l_catlon of the. vector model- Pauli’s exclusion 12 ghlaklk & v 4
pnnclple':- Electronic structure in atom-Example of : A
ele?tromc configurations- Fine structure of spectral lines- ‘
optical spectra-Fine structure.
August Nucleus & Nuclear Models |
Introduction-Historical Developments-
Constituents of the nucleus- Quantitative facts about = o
II | nucleus- Binding energy- Nuclear angular momentum- . Chalk & A
) ; Talk o !
Nuclear moments- wave mechanical properties-Yukawa
theory of nuclear forces- Liquid drop model-Shell model-
Fermi gas model- Collective model.
b1 | — I B s
September Particle Accelerators& Radiation Detectors
Introduction- Cockcroft and Walton Accelerator- rﬁ“
v Betatron- Synchrocyclotrons— Synchrotrons- Jonization Py }‘L @ i
Chamber- Scintillation Detectors- Cloud Chamber- 12 Chalk &
Bubble Chamber — Spark Chamber. Talk
E— I L
October Particle physics .
Introduction- Production of elementary particles-
Types of interactions- Classification of elementary
v particles- Mass spectra and decays of elementary 12 Chalk &
particles- Quantum Numbers- Conservation Laws. Talk
B -

g//k C’ 5)\/\/
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Tl-ltll)- Code : 21psp 023-2024 B |
1tle o
T fthe Paper: Program
— mi . y
Month | o (\\\\\g‘""g With C Semester ; v
nit I :
. S Total
June L\ Descr'p"(m of the SYH b W Hours ;6 Hours
Unit-I Overview of C j; o Houry Teaching ‘
C. Programs — Basic History of C = jpy . Allocated Mode | wiri lf
— exeot: structure of portance of ¢ —Sarri Teacher !
I |In ceuting a C Program Of C Programs - prop Serupl Methods | Signatare ‘
Id(t;)tqfl’xctlon - Character ::tsm"‘é’ Variables m%d(1 E::T%Slylc ‘ » ':
ifiers - C = C Tokens - ypes / i~
L e et B |
| : constants. Programs; . - Definin 1 ¢
Toly culation Multiplication of two ng?nlggrslwo cimber - Imms&lz " Stk ‘ \// |
: Talk |\ 1
—————

Unit-II O
er; :
Int‘: dato_rs and expression
cperad oduction ~ Arithmetic of
pdra ors ~ Logical operators - g5y operators - Relational
any degrementoperators. Conditionzﬁnm o B ierement
- special Gperstons - i operat_or—thwnseoperators ‘
I | cxpressions preceden ctic expressions - evaluation of ‘* Y /
piiomenll ce of arithmetic operators — some 12 Chalkge “ E Wﬁ% PMgnite
ot rped ems - Type conversions in expressions — | ° Talk \
ol precedence and associatively - Mathematical |
et . Program: covert a given numbers of days into |
and days- sequence of squares of numbers. «

A .
ugust UNIT-1I1 Managing Input and output operations J’T/

Introduction — Reading a Character - Writing a

Cha{a_cter — Formatted input — Formatted output. |
Decision making, branching and loopingIntroduction —

Decision making with if statement — simple if statement — The if 12
_else statement — Nesting of if ....else statements — The switch
I | statement — The ? : operator — The goto Statement - The while
statement — The do Statement — The for statement — Jumps in
Loops.Program: Test the Character type using if...else(Problem
5.2),Use of if for counting(Problem 6.2), Selecting the largest of
three numbers(Problem 6.4), to read and print name of the
months(Problem 6.6), print all prime numbers between ] and n

(Problem 7.5).

Chalk &
Talk

Septemb Unit-IV Array o '

er Introduction-one dimensional Ar{ays-d;claratlon of one ’
dimensional arrays - initialization of one dimensional arrays- tWo

dimensional arrays- initialization of two dimensional arrays- // g |

Chalk & QX 4 |

3 |

IV | Multi-Dimensional Arrays ~ Dynamic Arrays. 12
liment of a binary number (Problem 8.3),
N matrix multiplication

Talk

Program: two’s comp
Transpose of a matrix (Problem 8.7),NX
(Problem 8.8).
—=—u .
Unit-V

User - define Functions

Introduction — definition of functions —T
Function Declaration — Category of

their types — Function Call -

Functions - No Arguments and no return values - Arguments but

V| No Return Values — Arguments with return values — No 12
ns — Recursion

Arguments but returns values— Nesting of Functio e
I E—

Program: [nterest calculation programs (ProblemlO.l,lO.
V. /K

ure of the HOD

Octob
ctover eturn values and

Chalk &
Talk
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:t_le\Of thtiP i{’f{'iEleﬂmnics Semester : V
Month | Unit - Total Hours : 60 Hours
June Diode ‘.\.‘T:"—p_‘i“i‘ i SHlhe M[I[e:l:.:s 1 ’ T;":"::: * T(e:l::::.-
e Circuits and Transistor fundamentals : ; & Methads Signature
| Rectiﬁer-Tal[;::e;?.riti{:tt Rewc::e pocifir-The Full Wave ’
Capacitor Input Filter-Cli e C.ho.ke foput Filter-The : T ’r/ Jii—«
ppers and Limiters-Clampers-The B | Chalk &
Zener Diode-The Loaded Zener Regulator. Talk
July Power Amplifiers and FETs -
Darlington connections- Amplifier terms-Two ;‘\ /
- load lines-Class A operation-Class B operation -FETs Basic :34 £ X
ideas-Drain curves-The Transconductance curve-Biasing in 12 %:fklk & N )
the Ohmic region-Biasing in the active region- \t\(:
Transconductance-The Depletion mode MOSFET. «
August Operational Amplifiers and Oscillators |
Introduction to Op Amps-The 741 Op Amp-The /P E L/
Inverting Amplifier-The Non Inverting Amplifiers-Theory 12 Chalk &
I | ¢ ginusoidal Oscillation-The Wein’s bridge Oscillator-The Talk
Colpitt’s Oscillator-The 555 timer-Astable operation of the
555 Timer.
I
Digital Sequential Circuits a\ 1
Introduction-RS flip flops-Gated filp flop- D \p)’/;
flip flop -JK flip flop-JK master slave flip flop -Types of \3\:’\\
Shift registers-Serial in Serial out-Serial in Parallel out 12| Chalk S
October Counters and converters N “ r Z J—;ﬂ
Asynchronous counters-Synchronous counters- | -
Decade counter-Variable resistor networks-Binary ladders- . | ) &\rg’ o
12 Chalk &
D/A converters-A/D converters. Talk ] \ ‘P%\?f < ,-1
I R A

Signature of the HOD
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Class : I1I B.Sc Physi 2023-2
Sub. Code : 21;EP§:ICS 024
Semester : V

) Title of the Pa ibre O
~ Title of tl er: i
[ he P Fp_r Fibre Optic Communication
- - ___Total Hours : 30 Hou
__Total Hours : rs

[ Month Unit D —
escripti " . e
‘" - scription of the Syllabus Hours I ;’/}Ch'"g Course |
une Introducti Allocated ode Teacher
uct ;
ion to fibre optic communication: & Methods |  Signature
Introduction — .
uction — Advantages of optical fibre Chalk & |
communicati :
I o munication-Types of optical fibres- Numerical ) Talk /l«> ? O |
ertu i - —
perture of optical fibre- Fibre bundles and cables- Fibre /J{
strength- Fibre optical properties. ‘
July Fibre optical source devices:
Types of optical sources- operation principle in
1 LED and Laser- External Quantum Efficiency of LED-
LED modulation Bandwidth- Coupling of LEDs with 6 g:rklk&
fibre — Edge Emitting LEDs.
| . //
August Fibre optical communication components:
Introduction- Coupling components for optical
IOI | pipres- Modulation methods and modulators- switches- 6 ghﬁ(lk &
al
Transmitters- receivers- Optical amplifiers. I
e | . . /
September Fibre optical communication systems: Chalk & - —
Elementary fibre optic communication systems- Talk ? J:/L_;
IV | Wavelength division multiplexing- optical Time Division 6
multiplexing- Data buses. ///
"~ October | Fibre optical networks:
Local Area network system- FDDI- SONET and ,P M/
- N and High speed Networks- i
y | SDH Networks- ISDN,BISD e gh speet 6 Chalk &
Microwave technology Applications of Light wave Talk
systems.
e

,,-fj@'i‘:f -
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Semester ; v

Total Hours - 30 Hours (\

Descripti
ption of the
Sy"ﬂbus | Tearhing

Hour -
’ Course

June e
Allocateq | Mode Teacher

July

Natural Resources - w

watersh ater Renewable Reso ‘
ed management- able Resources and | &Methods  Signature

and conservation - Soj| R Forest Resources, management
€sources and conservation- Food
B 6 Chalk & T

Resource

S —Ener,

and conservat: gy Resources — Non Renewab]

rvation of energy e Resources Talk

Ecosystem -

Comgonems. —Stgiztzze gf an Ecosystem, Abiotic| |
omponents — i |

gi(;mponems' - Food Chain - Energy F;rflgtvi'ona—l

A ugaetci)cch%mxcal Cycles — Types of Ecosystem — Types of

. cosystem — Pond Ecosystem — Grassland

cosystem — Desert Ecosystem.

August

September

I
October

[

.

Sign

5 lution - Air |
ts — Types of Pollution - Air

r"‘. . .
Envuonmental Ethics a

Jcp/_ﬂ@l,\

ature of the HOD —

Biodiversity and Conservation: - What is Biodiversity —
Levels ot: Biodiversity — Values of Biodiversity —
Consumptive use value — Social benefits — Cultural Values
_ India as a Mega Diversity Nation — Methods of
Conservation (Zoological Parks, National Parks and

Sanctuaries) and its significance.

Pollution : - Types of Pollutan
Thermal Pollution — Marine

se Pollution — Radiation
umerism, effects of soil
Control Measures.

Pollution - Water Pollution-
Pollution — Soil Pollution, Noi
Pollution. Solid waste and cons
pollution, solid waste management —

nd Social Issues :- Attitudes of

Major Religions towards the Environment — Human
t — Globalization and the

Population and Environmen :
Environment — Global Environmental Issues — Information
Alternative Lifestyles —

technology and the environment, .
Role of Individuals, Organizations and Government 10

protecting the Environment.

-




Montn

June

uly

August |

v Septeﬂber

1|

Scription of th 60 Hour,

WAVEQ ¢ Syllap, Houn | .

N LATION G urs eachin
. b ILL T N - g Coulu
Simple |, “ATIONS —_ llocateq Mod v
o right e Moton siyg) AN ULTRASON G, | & Methyg, | JTo%her
uses |gess (pf""OdS n the ray _‘)Pfsmon of two SHM; L ignature
determination :::\ I‘\fa Sverse vibrations 1853jous figures

: i . st
rass Wwires) ultrasoy (fifequency UsIng sonometer (Ztl;if
~ 3pplication of ult oy u°ti°“‘Piezoelectricmetﬁng 12 Chalk &
“l“aSOHOgraph - l'ason_lcs: medical fielq _ lithotrj N Talk | v M
~ Physiotherappy, - 2S0N0iMaging. ultrasonics in gegris” J N

0y e ophy, opthalm‘)]OSY—advan in dentistry I U

tages of noninvasive

Viscosity: Streamline
velocity — coefficient of viscosity
comparison of viscosities — burette method. Surface tension:

deﬁn‘itio_n —molecular theory - droplets formation- shape, size
and lifetime — COVID transmission through droplets, saliva—

drop weight method — interfacial surface tension.

HEAT AND THERMODYNAMICS: Joule-Kelvin effect —
Joule- Thomson porous plug experiment — theory —
temperature of inversion- liquefaction of Oxygen— Linde’s
process of liquefaction of air— liquid Oxygen for medical
purpose-importance of cryocoolers — thermodynamic system
— thermodynamic equilibrium — laws of thermodynamics —
heat engine — Carnot’s cycle — efficiency - entropy change of
entropy in reversible and irreversible process.

12 Chalk &

12 | Chak & o
Talk 5/‘"’“ 'j

1v

ELECTRICITY AND MAGNETISM: potentiometer —
principle — measurement of thermo emf using potentiometer
—magnetic field dueto a current carrying conductor — Biot-
Savart’s law — field along the axis of the coil carrying current
- peak, average and RMS values of ac current and voltage —
power factor and current values in an AC circuit - types of
switches in household and factories— Smart wifi switches-
fuses and circuit breakers in houses

12 Chalk &

Talk S

_7 “October

|

DIGITAL ELECTRONICS AND DIGITAL INDIA:
logic gates, OR, AND, NOT, NAND, NOR , EXOR logic
gates — universal building blocks - Boc_)lean algebra — De
Morgan’s theorem — verification — overview of Government
initiatives; software technological parks under MeitY,
NIELIT- semiconductor laboratories under Dept. of Space —an
introduction to Digital India

12 Chalk &
Talk

/\C w?w’f\/—’

Siignnlure of the HOD
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August

September

" October
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I)eucriplion of the Syllby

C ;
. l|]|rrcnl Resist;
AY

- rrcpl and cyr
Equation of 4
conduc!lvuy~Kirchhoﬂ"q | i
laws 10 Whetstone' v PO

. . ’ 5 network-Sensitivi d
b“dﬂe-(,arcy foster prig =P, ooty of Whetstone's
/\mmelcr-(fnlibrmion o ge- olcnllomclcr-(‘,uliln‘ntion of
resistance kelvin doubl V;))“‘l:wlcl‘-Muusuromcm o
e \ ¢ bridge method-capacitance of
’c‘apaulor(Kclvm’s Null method) prtanee ol
I hcrmo-lCIcctricily '
Seebec [ )
lhcc‘bc(,k 'cll?cl-_ Laws of thermo e.m [ Measurement of
ﬂ(f'm(?]':l"Ml' usIng potentiometer- Peltier effect- Thomson
cf cc_l- helmndyn'amlcs of Thermocouple-Thermo eleetric
diagrams-Uses of Ihermoclectric Diagrams,

ince ang Eleerie

. ( olectrical
alion of Kirchho(r

Semiconductor Physics

Semiconductor-Intrinsic semiconductor-Extrinsic
semiconductor-n type semiconductor-p type semiconductor-
pn junction-properties of pn junction-Appling D.C.Voltage
Across pn Junction or Biasing a pn Junction-Current flow in
a forward biased pn junction-Volt ampere characteristics of

pn junction.

Transistor . _
Transistor- Transistor action- Transistor as an amplifier-

Transistor connections- Common base  connection-
characteristics of Common base connection -Common
emitter connection- characteristics Ql‘ Common emitter
connection -Common collector connection

Bgcg:ilr(;lfr:(c)sbinary conversion-Binary to decimal conversmllt-
Octal number systcm-l-lexadec_:imt_ll number syslem-l(‘)l{ g? :
AND gate-NOT gatc-Combmat‘lon of basic Iog:o glgzncm
NAND Gate as a universal Gate- Boolean theorem:

DeMorgans theorems

Tﬂlu

Houry
Alloeneq

Semeyter . I

I Houpy 60 Hoyrg
1 '«uchlng Courye
Maode Teacher
& Methods Signature
Chalk & I ' d’mﬂ s
Talk
F-4huris Do
Chalk & \
Talk
Chalk & =
Talk Sd>(ré}
Chalk & M
Talk
- oy y
- thas Plowe
Chalk &
Talk
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Pury ¥
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June iption of the Syllat v
Force P Abuy
(‘ N " ower and Ene — Houry foge hieg 3 by
f‘,mel forces Co rgy ,lhc basic Forees | Alloeated Viods ';::
1 orces-Friction-| im’t: "ﬂc(vauv,: forces-No o8 In natue. | . & Meting, Sopaae ’
Angle of r"icli(),; l ing friction, Co efficie, ‘" conservative wre
the coefficient of ;‘a'ws of ffiCtion-l’.xpcrimr:.n?fuhz“m and
‘e riction-Epe xperiment 1o determi )
energy- P ‘nergy- ne >
J 8- Fowe: By-Kinetic energy- potential . S
UIy Chale 4 Y, //’
R?lali_onnl Motion: Angular veloci Talk
-Centripetal force - Centrifu ;a ;)ufty-Ang’ular acceleration- | :
1 momentum-Expression for tor orce- Torque ~Angular | ;2
Expression for angular momentuque fm e i 4 !
Moment of inertia ~P(:rpendicular":u(:csatl:::toatmg r’;g;,):d body - I‘ , ;// A
parallel ax . . rem —Iheorem of | 12 Chalk & /4
- ’ es-Moment of Inertia of circular disc, Solid sphere | Tzltk “ oA
August —_— ‘ 1
8 grawta’honal motion: Kepler’s law of planetary motion — | :
ewton_ s law of gravitation-Mass and Density of the Earth- | i
I Determination of G-Boy’s method - The compound 3 b
pent‘iul.um-Determination of g with compound pendulum- |12 Chalk & )
Varla‘tlon of g with latitude ,altitude and depth- artificial '\ Talk :7 Jd
I E— satellites. - . C i
September Elasticity: Different moduli of Elasticity-Poisson’s ratio- | T
Bending of beams —expressions for the bending moment- ‘
v Depression of the loaded end of 2 cantilever-Determination \ . %
of Young’s modulus by uniform and non uniform bending — ‘ C. bul
Torsion of a cylinder _Torsional oscillations of a body- 12 Chalk & S @ }
] Rigidity modulus by Torsion end'ulum. N | Talk
—“66{(—)6;;—4— | Viscosity: Introduction — Derivation of Ponsgu:lle $ i"orm\fla p
_Poiseuille’s method for determining ooefﬁclerl\t of 1z/i:scosny o,
. i inuity- \li’s Theorem- /
of a liquid — Equation of continuity- Bernoullt . | A\
o P - -Pitot 5
¥ Applications of Bernoulli’s theorem Venturimeter -1 \2 Chak & et
Tube. | Talk -
I R ey
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June
Curren P
t, Resistance and Electrical Measurements
ements Methods | Signature |

Current and
cu ;

Equation of rrf:)t density-Expression for current densi
I conductivity-Kj ntinuity-Ohm’s  law  and leqslxty-

laws. fo \gh-etlicthﬁ" s laws-Application of Kifcz(};nmf;"al

bridge-Car fs one’s network-Sensitivity of Whetst N

ey foster bridge-Potentiometer one’s 12 Chalk &
Talk

F s Move

July Thermo-Electricity
tSheeertl)neg{(E ;gect-_ Laws of_ thermo e.m.f- Measurement of
I it l:iSll’lg p_)otentlometer- Peltier effect- Thomson
odynamics of Thermocouple-Thermo electric E - L-{/L?t“ Mone e
12 | Chak& o i

diagrams
Talk

Semiconductor Physics

Senyconductor—lntrinsic semiconductor-Extrinsic

semiconductor-n type semiconductor-p type semiconductor-

m pn junction-properties of pn junction-Appling D.C.Voltage 12 Chalk &
Across pn Junction or Biasing a pn Junction-Current flow in Talk o

a forward biased pn junction-Volt ampere characteristics of 5%’%

pn junction.
—

August

Transistor
Transistor-
connections-
v Common base €O
characteristics of C
collector connection-

Transistor action- Transistor symbols - Transistor
connection- characteristics of

Common base : :

nnection -Common emitter connection- '

ommon emitter connection -Common 12 Chalk &
Transistor load line analysis. Talk

September

K. hws Mo
Chalk & ‘\ '\
Talk { |

ry to decimal conversion-
OR gate-AND gate-NOT

es- NAND Gate a$ a ]
Morgans theorems l 12

L i
Logic gates ' .
October Defimal to binary conversxpn—Bma
Logic gates-three basic logic gates-
of basic logic gat

\% T
ate-Combination
S te- Boolean theorems- Del
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Sub. Code

E.M.GOPALAKRISHNA KONE YADAVA WOMEN’S COLLEGE

An Autonomous Institution

-Affiliated to Madurai Kamaraj University

Re-accredited (31Cycle) with Grade A+and CGPA 3,51 by NAAC

LESSON PLAN
2023-2024

: 220PPH31

Title of the Paper: Solid State Physics 1

Month Unit

]
June

August

Description of the Syllabus

Crystal Structure

Periodic Array of atoms- Primitive lattice cell -
Fundamental types of lattice — Two and Three dimensional
lattice types - Index system for crystal planes-Simple
crystal structures ‘Nacl,CsCl,hcp,Diamond and cubic zine
sulfide structure.

Wave diffraction and Reciprocal lattice

Diffraction of waves by crystals- Scattered wave amplitude
— Brillouin Zones- Reciprocal lattices to sc, bee and fee
lattices.

Hours

Alloca

18

Semester : 1T
Total Hours : §8 Hours

| Teaching Course

ted Mode Teacher

. & Methods | Signature

Chalk & [P Ef_/

Talk ,
E shyn Pl

Crystal binding and elastic constants
Crystals of Inert gas— Vander Waals — London Interaction -
Ionic crystals - Electrostatic or Madelung Energy-
Evaluation of the Madelung constant - Covalent crystals —
Metals- Hydrogen bonds — Atomic radii — Analysis of
elastic strains — Elastic compliance and stiffness constants.

18

E.ubrrits Plonin

Chalk &
Talk

Phonons I -Crystal vibrations
Vibrations of crystals with monoatomic basis- Two

atoms per primitive basis— Quantization of elastic waves —
Phonon momentum- Inelastic scattering by phonons.
Phonons II-Thermal Properties

Phonon heat capacity - Planck distribution —Density of
states in one and three dimension- Debye model for density
of states ~Debye T° law- Einstein model of the Density of
states.

18

Chalk &
Talk

September

Free electron Fermi gas

Energy levels in one dimension-Effect of temperature on the
Fermi- Dirac distribution -Free electron gas in three
dimensions-Heat capacity of the electron gas- Electrical
conductivity and Ohm’s law — Motion in magnetic fields —
Thermal conductivity of metals.

Energy bands

Nearly free electron model -Bloch functions- Kronig Penny
model- Wave equation of electron in a periodic potential.

18

%, |
§‘___ N

Chalk &
Talk

October

Semiconductor crystals

Band gap in semiconductors- Equations of motion- Holes —
Effective mass - Effective mass in semiconductors -
Intrinsic carrier concentration-Impurity conductivity
Fermi surfaces and metals

Reduced zone scheme — periodic zone scheme-Construction
of Fermi surfaces- Nearly free electrons - Electron orbits,
hole orbits, and open orbits-Calculation of energy bands-
Experimental methods in Fermi surface studies-
Quantization of orbits in a magnetic field.

18

PR

Chalk &
Talk
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An Autonomoys Institution - Affiliated to Madurai Kamaraj University
Re-accredited (3 Cycle) with Grade A*and CGPA 3,51 by NAAC

LESSON PLAN

2023-2024
Class : 11 M.S¢ Physics

S}lb. Code : 220PPH32 Semester : 111
Title of the Paper: Quantum mechanics I

Total Hours : 98 Hours
-_— @@

. H ] Teaching m
& Unit Description of the Syllabus ol Mode Teacher

Allocated & Methods _ Signature |
June The Schrodinger Wave Equation

The Old Quantum Theory —Uncertainty and
Complementarily ~Development of the Wave equation —
Interpretation of the Wave Function- Postulates in

I Quantum mechanics and its interpretation- Ehrenfest’s 18 Chalk & ¢ o~ _)\,-_
theorem- Orthonormality of energy eigen functions — The Talk :ﬁ /B
closure property- Probability function and expectation d

value- General solution of the Schrodinger equation- Box
Normalization- One-dimensional uare well Potential.
July ' Matrix Formulation of Quantum Mechanics
Matrix Algebra — Types of matrices — Hermitian and .
unitary matrices — Hilbert Space — Dirac’s bra and ket : L
o | Potation — Physical meaning of matrix elements — Equation {Si . W
of motions — Schrodinger picture — Heisenberg picture — 18 Chalk &
Interaction picture — Classical Lagrangian and Hamiltonian Talk
equations of motion — Poisson brackets and commutator
‘ brackets.
August Discrete Eigen values: BoundStates
Linear Harmonic Oscillator- Asymptotic behavior- )
Energy levels- zero-point energy- Hermite polynomials- d M
I | Harmonic Oscillator wave functions- The Hydrogen Atom- 18 Chalk &
Reduced mass- Asymptotic behavior- Energy levels- Talk

Laguerre Polynomials- Hydrogen atom wave function-
Degeneracy.

September

Symmetry in Quantum mechanics and Angular \
Momentum states i

Space Displacements — Unitary displacement — Equation of ~ f’

Motion - Symmetry and degeneracy - Time displacement —

IV | Commutation Relation of the Generators — Choice of a Chalk &
Representation — Angular Momentum and unitary groups —

Combination of Angular momentum states — Eigen values

of the total angular momentum - Clebsh-Gordan

Talk jf// "\
A
Coefficients.(J=1/2).

potential — Distorted wave born
V| approximation — Partial wave analysis of the DWBA -
Scattering Amplitude and cross section,

18
October Born approximation — Validity of Born approximation —
Scattering from two
18
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LESSON PLAN

Class : II M.Sc Physics aeDszest

Sflb. Code : 220PPH33 Semester : 111
Tlﬂﬁfflhe Paper: Nuclear physics Total Hours : 75 Hours

; | Teaching

Month Unit Description of the Syllabus ' A:Ilom;s d Mode
ocated | & Methods S

— S N B B

June Nucleus
Introduction- Rutherford scattering and Estimation of
‘ the nuclear size- Measurement of nuclear radius — Nuclear
\‘ spin- Moment and statistics.
| The Q Equation
| Introduction- Types of nuclear reactions- The balance
* ‘l of mass and energy in nuclear reaction — The Q equation-
|
\

Solution of the Q equation

- July Radioactivity
' 1 Alpha rays
\ ‘ Range of o-particles- Disintegration energy of
] 1 spontaneous
\ a-Decay- Alpha decay paradox- Barrier penetration. 15 Ch]ilk &
Ta

“ I Beta rays

Introduction to continuous B-ray spectrum- Difficulties
encountered to understand it -Pauli’s Neutrino hypothesis-
Fermi’s theory of p decay-The detection of Neutrino.

Gamma rays
Introduction —y ray emission —Selection rules- Internal .

conversion. I y
‘ |
| 1

B August Nuclear models
3 Binding energy- Semi empirical mass formula- Liquid

5 II | drop model- Nuclear cross section —Partial wave analysis—
| Nuclear transmutation - compound nucleus theory. 15

September Nuclear Fission and Fusion
‘ Types of fission — Distribution of fission products —

Neutron emission in fission — fissile and fertile materials,
spontaneous fission — Deformation of liquid drop: Bohr and
Wheelers theory — Quantum effects- Nuclear fusion and 15 Chalk &
Thermo nuclear Reaction — Controlled Thermo nuclear Talk
reactions (Hydrogen bomb, Different methods for the
production of fusion reactions).

Nuclear fission reactors
Nuclear chain reaction (Four Factor Formula) — The

Critical size of a Reactor (Reactor buckling on leakage
factors, Effect of Reflectors).

October Elementary particles
Introduction- Classification of Elementary particles-

Fundamenta) interactions- conservation laws-conservation

\Y of linear momentum, conservation of angular momentum,
conservation of energy, conservation of charge, 15 Chalk &

conservation of lepton number, conservation of baryon Talk i

number- Hypernuclei- Quarks.
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Vibrations —Energy Band: Insulators, Semiconductors and W
Conductors — Reciprocal Space - Effective Masses — Fermj 15 Chalk & 615
Surfaces —Donors, Acceptors and Deep Traps — Mobility — Talk h
Excitons.
Nano particles aqd methods of measuring properties

‘ Ix}troductxon - Particle size determination -
1 Transmission Electron Microscopy- Scanning Microscopy-
Infrared and Raman Spectroscopy ~Optical Properties- Photo

{ fragmentation-  Coulombic Explosion- RF  plasma- 15 Chalk & S 47(%(
[ Thermolysis- Pulsed Laser methods. Talk

August Nano Structures

Carbon clusters-Small Carbon Clusters-Discovery of Cgo-
m Carbon  nanotubes  -Fabrication-Electrical Properties-
Vibrational Properties — Mechanical Properties- Porous 15 Chalk &
silicon- Photonic crystals- Dynamics of Nanomagnets- Gaint Tatk
and colossal Magnetoresistance.

| September Quantum Wells, Wires and Dots
\

LESSON PLAN
2022-2023
gla;s : I1 MSc.,Physics
ub. Code : 220PPHDSE3A
; Semester : 111
Title of the Paper: Nano Physics Total Hours : 75 Hours
L T Teachi Course
Description of the Syllabus AlEllours T\?lﬂd': : Teacher
— ~ : : ocated & Methods Signature
| ‘ ntroduction to Physics of the Solid State
| Introduction-Size dependence of properties — Crystal ZS
’ Structures - Face-Centered Cubic Nanoparticles — Lattice @5& 7
\
|
1

Introduction -Preparation  of  quantum
Nanostructure- Size and dimensionality effects-Size Effect-
i Excitons- Single Electron Tunneling- Applications-Infrared
; Detectors-Quantum Dot Lasers. 15 Chalk & 8 ﬁ
' Talk

‘I October Polymers and Nanostructure |
J Introduction —Polymerization-Sizes of Polymers- 2/
[ Conductive Polymers- Block Copolymers- Micelles- \)72
Polypeptide Nanowire and protein Nanoparticles.
Nanomachines and nanodevices 15 Chalk & \\3@9
Micro electro mechanical Systems (MEMSs)- Nano Talk

electromechanical Systems (NEMSs) - Molecular and ¢, '
‘ supramolecular switches. I #
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