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THREE-YEAR-DEGREE COURSE

PHYSICS (MAJOR)
Firsi Semestor:

Total Marks 100

Paper Name : H1 (Theory = 100)

Theory = 100, Practical = 00
{80 + 20 internal)
Four units : each unit has (20 + 5 marks internal)

First Semester:
Paper=H1

LINIT-I

MATHEMATICAL METHDDS IN PHYSICS - | (20 + 5 internal)

Scafar and vecter fields, Differentiation of vectars, Gradient, Dlvergence and Curl - their physical
meaning and applications. Vector Inteprations - Line. Surface and Volume integrations, Gauss

Divargence thearem, Sinke"s thearem, Green's theorem and their apphcations te simipie problems,

Orthogonal curvilingar coordinate systems, unit vectors in such systems, gradien), divergence, curl
and Laplatian In orthogonal curvilinear coardinates, ifustration by spherical polar and eylindrical potar

coordinate systems as special case.

Metrices: Hermitlan matrices, Eigen value and eigen vectors of matrix, Cayley-Hamilton thearem,

diggonalization of a matris

Beta and Gamma functions, their properties, inte rrelatianship, theirapplications 1o simple problems.

Fourier series, Statement of Oirfchlat’s condition, Fourier seres for the cxpansion of saome sipnphe

functions. Analysis of different simple waveforms with Fourler series




et e

UNIT-1I

MECHANICS - I {20 + 5 internal)

mechanics of 2 particle; Eguation of motion of a particle under Time dependent force, velocity

dependent force [resistive force) and their applications.

Moment of inertia, Radius of gyration, parallel and perpendicular axes theorems, calculation
af moments of inertia for sphere, cylinder, cone, ellipsoid, motion of a sphere and cylinder aleng an

inclined plane.

Frames ol reference, inertial and non-inertial reference frame, Rotating frames of references,
transformations of operators, Corboll's and centrifugal force in a rotating frame of reference,

explanation of some physical phenomena from the point of view of Corioli's force.

plane curvilinear motion: velocity and acceleration of particle In plane polar coordinate
system {radizl and transverse components of welodty ard acceleratian], tangential and normal

components of veledity and acceleration.

Central force, conservative foroe and rélated theorems, central arbit, differential equation of
motion of a particle moving under central force in plane polar cocrdinate system, nature of orbits in
an Inverse square attractive force field, areal velocity, Kepler's laws of planetasry motion and thelr

applications, proofs of Kepler's laws considering the imverse square law.

LINIT-11I
GENERAL PROPERTIES OF MATTER!
[GRAVITATION, ELASTICITY, SURFACE TENSION AND VISCOSITY): (20 + 5 internal}

Gauss's theorem in gravitation and 15 application 1o sphericak and cyfindrical cases. Foisson's and

Laplaces equations (derivation using divergence theorem).

Elastic modull and their interrelations, bending moment, depression at the free end of 3 light
cantilever, depressions of a beam supported at the two ends and loaded at the middie, bending of

benm due 1o its own weight (fived 8t one end & supported at the vwo ends), tersion of a cylinder,

torshonal oscillations, strain energy In all cases.




Fluid dynamics: Dervation of equation of continuity In dfferential lore, rigorous derivation of
Bernoull's theurem, Applications of Bernoulll’s theoren: to venturimeter, piteT tuse. Torriceli's

theorem,

Fation of viscous fluid: Paiseuilla’s equation for the flow of an ineg mpressibie fluid with necossary
torrections, Powseullle’s equation far the flow of 3 campressible fluid, Statement of Stoke's law,

equation of maotion of a body through viscous medium under Eravity and it's solutipn, terminal
velocity

Surface tension: Caleulation of excess pressure across 4 curved film with speciat cases. Determination

of surface tension using Sessile drop, Surface wave In a liquid,

UNIT-Y

e —— -

VIBRATION AND WAVES: {20 + 5 internal)

simple Harmonic Motion ISHM): Differential equation of SHM and its salution [rigorous method).

i : Compaositions of SHM. Lissajou’s figure, damped and forced vibrations, their differantial equations and
salutions, resonance and sharpness of resonance.

Differential equation of longitudinal plane progressive wave and its salution in one dimension, anergy
iI of waves, pressure distribution in longtudinal waves, dispersion in wave propagation, phase velociny
and group velocity on the basis of consideration of superposition of two waves,

Differential equation for transverse wave in strefched string, Theories of plucked, struck and bowed

: string, basie principle underlying the production of combination tone.

Acoustics of building: Growth of sound Intensity, reverberation time and Sabine's faw. Chracteristics
of a good Auditorium.




PHYSICS (GENERAL)
TRIPURA UNIVERSITY
Paper C-1
Full Marks - 100
Total Lecture 60
(Each lecture period = 1 hour )

Each Lint
Unit - I: Vectors, Mechanics 15 lectures

Vectors: Differentiation of vectors, Gradlent | Divergence and Curk-their meanings and
applications. Vector Integrations-Line, Surface and Volume integrations, Gauss's divergence
thearem, Green's theorem and 5toke’s theoram {Only their statements), their applications 1o
simple problems.

Moment of inertia. Radius of gravitation, Parallel and perpendicular axes thearems (in two
cimension}, czlculation of moments of inertia for uniform rod, uniform lamina, sphere,
eylinder,

Velocity and acceleration in Cartesian and plane polar co-prdinate systems.

Cegrees of freedom, Generalised co-ordinates, Lagranges and Hamilton's equations (onky
their statements), applications in simple pendulum, simple harmonic oscillator, and
prajectile, Cyclic corordinate and its importance.

Unit - II: Gravitation and elasticity and Fluid 15 lectures

Gravitational potential and intensity for spherical shell. Hellow ang solid sphere, Kater's
pendulurm with Ressel’s carrection

Elastic constants, modulll and heir inte rrelations, bending moment, depression at the free
end of a light cantilever, depressions of a beam supparted at the two ends and loaded at the
middie, torsion of a cylinder and torsional constant, torsional escillations, strain enerpy of

- torsion,

Surface tension surface energy molecular theary of surface tensicn, Explanation of elevatian
and depression of 2 liquid in a capillary tube with caleulation of rice Jurln's law,

viscosity and Newton's law, Polseyille’s equation lor the flow of an incompressitle fluid
(Correction anly gualitative), Statement of stoke’s law terminal vetocity.




Unit - 11l: THERMODYNAMICS AND RADIATION 15 lactures

Andrew's and Amagat,s experiment, Van der waal's pqua rtioniSimple dervation), merlts and
dermerits of van der waal's equation, critical constants, expression for Boyle termperature,

Second law of thermodynamies, reversible and irreversible changes, Camot's cycle and its
efficiency. Carnat’s theorem, thertnodynamic scale of temperature.

s properties and physical significance, change of entropy in reversible and Irreversible
changes, '

Porus plug experiment Joule-Thamson effect and inversion temperature.

Kirchoff's law and its simple dervation, pressure and energy density of diffusad
radiation{Expressions only).

Unit IV optics: 15 Lectures

Fefraction at spherical surface, thin lenses and their combination, cardinal PFoints, equivalemt
lens, Ramsden and Huygen's evepiece,

Wave nature of light, Huygen's principle, explation of reflection, refraction ang experiment.
Fresnel's biprism 2xperiment, Newtons ring Experiment with theory.

Diffraction {Fresnai clase): half period 2one, explanation of rectilingar propagation of light,
orinciple of zone plate and its behavior a5 convargent lens,

Diffraction (Fraunhoffer class): diffraction pattern of single slit, double slit and plane
ransm|ssion grating (simple treatment), dreular aperturg{gualitative).. Polarisation: Double
refraction , Huygen's eonstruction for uniaxial crystal.
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Paper Soame @ 12

{Thenrs paper 1E2-A = 68 marks, Praciical paper H2H - d0 marks

Fach Levture ts of | hosr duralion,

Theory paper TR2-A (6 prarks )
Fustnd Eheory Marks bl
(3% 5 12 poderaal)
Two pnits: each unil has {24 + 6 mearks internal )

Second Semester: Theoey Paper — 112-A

Lm0
Flectrostativs @nd Maenetimtuiics: (24 4 b inlernall

Ciavss's*theorem i clectrosiatios amd oy appleations. Cealemb's thoorcm, aecBianioat force ona chairged!
surface, energy per bnit vodume, Pois’s equation and Laplace s cquatsomn amd thesr solulionis e e cvw ol
splierist) and o3 lindrcal ehige distrilution,

Focture PPering: GF

Electrical images. wse ol electrical image wr the Geld problems i Bee vawe oF pomt clarges Twtas colndic ling
e and contducting sphere.

1 awiure Ferioal; i

Capsciance of sphencal capacitors wd ¢ lindrcal apieitons ateetesd dise vlodranoer sed  guadrani
electrameter (only husic principle).
Lectore Periml: O3

Dipole-dipole interaction, Dielectric medium, polanzation and suseeptibility. boundary conditions of B and |
divheciric spheres in aniform ficld,

lLeciwire Pewimb: 13

dfersity o meid ki o, pornislelas sgrcegtililiny atw] thady relmions, PBoustars comlimpens o o i1 b sleTnis
il o sieresin s i irnportange, I,|'|I;'|:Lj|llL'iil.' il s Pheeoey i il -

[setmee e rid: ik




Secnud Semester: Theory Paper = H2-A

URLT-11
Optics: {24 + G oanternal}
Refraciion at spherical surface, thip lenses and their combination, cardina) points. cquivaien lens chtoimarlic
and spherical aberration, qualisative and quantitative study of their remedies with reference 1o the construclion
of Ramsden and Huygen's eyepiece.
Leciure Period: 08

Interference of light: Young's experiment, Fresnel’s biprism, Imerference by Liovd mimor, interference by thin
films including wedge shaped film, Newton's ning; theory and experiment.
Lecture Peripd: 08

Difivaction {Fresnel class): half pesiod zone, explenation of rectilineer propagatian of light. principle of zone
plate and its hehavior as convergent lens.

Lecture Perfod: 04

Diffraction (Fraunhofer class): diffraction patiert of single slit. double slit and plane transmission grating
(rigorous treatment), Ravleigh criterion of vesalution: resolving power of grating. Prism, teiescope and

Micrassope.
Lecture Pertod: 04

polarization: Nicol prism, polaroids and thelr uses, production and analvsis of plane, circutarly and erliptically
polarized light by retardation plates and Babinet's compensaror, optical aclivity, Frespal's explanation of
optical activity , Biquartz and half shade polarimeres

Lecture Period: 06

=




Second Semester: Practical Paper = HI-R
{ Totsl marks: 44)

Marks division:

12 marks = 30 minutes writien examination ¢f 12 short guestivns 16 be supplicd
bv the Head Pxaminer

¥ mzrks = Internal assessment including Laboratory Mote Bonk

20 marks = performance of the experiment.

Fintul Practical Period: 60

Experiments on General Properties of Matter and Oyptics

1. Determination of thermal conductivity of material of disc by Lees and Charlion’s method {applying

Bedford’s correction))

2. Determination of dispersive power of material of a prism.
3. To draw Ifﬁ - .7'.} curve and to determine unknown wavelength by prizm

4. To determine unknown concentration of an optically active substance by & polarimeter and w0 find the

specific romtion of the substance.
5. To find the slit width and the separation berween slits of a double shit for Fraunhoffer difiraction.

6. To determine the coefficient of viscosity of a liquid by Poiscuillic’s methad.

,‘.'..................-...._................-,-.....-...-....;..-p--h’lnllll-lllllllrllll--!l--!lhlllti

N.B. Out of six experiments, a minimum of five experiments has 1o be set up in the laberatary by the concerned
Department and must be completed by the students. Otherwise no praciical marks will be given.

- of



TRIPURA UNIVERSITY
PHYSICS (General) Syllabus,
Second Semester Syilabus
Paper PH-201A ( or 2A) [Theory)
Full marks: 50 (Internal Assessment: 10, Scmester Exam: 40)
Lecture 40, (Each iecture period = 1 hour )

Unit I: Acoustic:Lecture Period: 20 (Total: 25 marks, Internal
Assessment: 05, Semester Exam: 20)

Composition of SHMs. Lissajoe’s Figure, Damped aand forced vibrations {Soluticns
are ta assumed without derivations), resonance and sharpness of resonance.

Differential equation of longitudinal wave using pressure distribution, Stationary
waves in strings with various modes, Charateristic features of plucked and struck
strings, Young's law.

Acoustics of bullding: Reverberation, Sabine’s law, live and dead rooms.

Unit IT: Electrostatics, Magnetostatics, Magnetic effect of Current:
Lecture Period: 20: (Total: 25 marks, Internal Assessmenti: 05,
Semester Exam: 20)

Coulomb’s theorem, mechanical farce on a charges surface, energy density,
Capacitance of spherical and cylindrical capacitors.

Use of Biot-Savart Law for the calculation of magnetic induction due to circular

coil and solenoid (finite and infinite)

Magnetic shell and potential due to magnetic shell, equivalence of magnetic shall
and current carrying loop.

Hysteresis and calculation of hysteresis loss, selection of matet®l for core of
electromagnet. '

Theory of Ballistic galvanometer with damping correction.




PHYSICS {General) Syllabus
TRIPURA UNIVERSITY
second Semester Syllabus
Paper PH-201B( or 2B) (Practical)
iFull marks: 30 (Interna) Assessment: 10, Semester Exam: 40)
Total Practical Period: 60 hours

& Determination of Young's modulus of the material of a beam by the

method of flexure {single 'engtn only)

‘2. Determination of modulus of rigidity by statical method or by dynamical

method.,

 Determination of moment of inertia of a body about an

_through its centre of gravity

axis passing

To determine frequency of tuning fork by Melde’s experiment.

To determine the refractive index of the given liquid with the help of

traveling microscape,

To determine the refractive index of the given liquid with the help of a

plane mirror ana a CoOnvex lens (radius of curvature is to be determined

with the help of spherometer.
1o determine the focal length of 2 concave lens by the combination of
concave and convex lens using optical bench.

. petermination of ‘g’ by Kater's pendulum.

s method [diameter of the tube 1o be
= i

T L

fecosity of water by Poseuillie’
red by microscope]
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Ti
Third Semester:
Total Marks 100
| Paper Name : H3
(Fheory paper H3-A = 60 marks.
Practical paper H3-B = 4(¢ Mmarks)




I heory paper H3-A (60 marks
Toial Theory Marks €0
(4% = 12 internal
Two onies @ each oo has 24 6 mark: internali

Third Semester : Theory Paper=E3-4
LUNIT-)
Current Electricim: (24 + & internal)

D.C. cirewite: Kirchoff s laws, Thavenin’s theorem, Norton's theorem, supespocition thesrem, maximen:
nower transfer theorem, problems on cument in complicated circuits, inadequecy of Wheststone™s bridge,
Platinum resistance thermometer, Callender end Griffith bridge and measuremens of high tsmperature by

platinum resistance thermomenes Working orincinle of potentiometer and ns applications

Thermmo emf, laws of Thermoelesinicity, Peltier and Thomson's coefficient, tots] emf

Thermoelectricity
developed in a thermocouple, thermoelectic curve and the concept of neumz]l temperatere and

temperatire of foversion of a thermocouple, thermoelectnc power, thermoelectric diagram and ifs

spplications, caleulation of Pelter and Thomsan’s coefficients from thenmodynamic considerstions, uses
of thermocouple. '
Theary of moving coil dead-beat and ballistic galveriometer, corrections dus w, damping balhistic

galvanometer, applications of ballistic galvanometer, measurement of capacitance of a capacior

(prizcipie only), measurement of high resistance-by the method of leakage (principle only]

—Electromegnetic induction: Self and mutual inductance and relation berween them, coefficient of
coupling, combination of inductances, self inductance of a cireular coil and solenoid, mutual inductance
¢ between two circular coils and berwesn two coaxial solenoids. Eddy current and s explanation

* Charging and discharging of condanser in L-C-R circuit considering various ctgditions
:Eun'r:-n: in L-E. C-R and L-C-R eircuits using operator end imaginsry quantity method. resonance in

ikg and parallel L-C-R circuits, power in AC circuits, power factor, watless cumment, choke coil and by-
d
d’ —a

8 capacitor, principle of ideal ransformer, various wensiormer losses
=Tl
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Therma! Physics: {7 rermodynamics. Ra: - Thaoz pl Grsd 5 e O -
and Beinraraton|
=4 =+ & inlernel

Mecessity of Second lav o thenmodymEmmils

-
pamet
L)
il
g
g |
i
e
Lk
=1
o
m

Limitation of first law of

Camot's cvele and f1s efficiency. Camot's theorem. thermodymarmic SIE O lempooaiore,
L I x - S| P R e Y T T 1 =T 71
Clausivs inequality. Entropy i1 propeilies and phyvsica: Signilicance. change ¢l EEWOPY It

; Naminmber

reversible and irreversible changes, enmopy of & perfect gas. entropy Ol & MLXILTE ©
of gases, principle of degradation of enfropy. [empeTature-Eamopy (7-5) diegrar &nd
representation of Camnot’s cyele with the help of T-5 diagram.

Qiate funmctions: exact and inexact differential Thermodynemic functions. Maxwell’s
thermodynamic relations, their simple deductions and tnew gpplications. Clausius-Clapeyron
equation. Thermodynanuc potemials, enthalpy

Porus plug experiment Jouke-Thomson effect and inversion emperature
' Radiation: emissive power and ahsorptive power of & body, black bodv, black bodyv radishon

spectrum, , Kirchoff's law and its rigorous derivation, pressure and energy density of diffused
. . ;
radiation. Stefan-Boltzmann law. solar corstant and solar temperature. Wien's law, Eayleigh-
Jeans law, basic assumptions and statement of Planck's law,

L] i . . . 3 S 5 . : e T a Ts ]
Kiretic Theory of Gases: Basic assumptions of kinetic theory, [deal gas approximation

{ Mexwell’s distribution law (both in terms of velocity and energy), 1o0! mean square ant MOs!
probable speeds, Collision probebility, Distnbotion of free paths and mesn free path from
Maxwell’s distribution. expression for pressure according to kinetic theory. Degrees ol freedom,
equipartition of energy (detailed derivation not required), Relation between 7 and degres ol

| freedom. _

& . a - " - - & L r

* Transport Phenomena: Viscosity and Thermal conductvity and their relafion in the casc of gus

, diffusion. in gases, Brownian Motion: Einstein’s theory end Perrin’s work {or derermnation ol

| Avogardo number. ,

: Refrigeration: Basic principle, Lol




Third Semestér: Practical Paper = H3-R
(Total marks: 40

Marks division:

12 marks = 30 minuteés written examination of 12 shart questions 1o he supplied
by the Head Examinet

08 marks = Internal assessment including Laboratory Noete Book

20 marks = performance of the experiment.

Eleetrical Experiments:

e : T :
| Experiment Name of Experiment |

! No.

d et e e,

] | Toconstroct en [-Ohm coil and its comperison with standard 1-Ohm

= — — — C—- —_— — —_ —

e
|

1
| To draw thermoelectric curve end to find thermoslestric power a1 60°C using

=
| Thermngcoupie |
Ce— — 1 - — o - S —_— — -
2 N B 3
3 | Te determine the boiling point of a iguid by platinhim resistance thermomater [
e g e .
| . ' y 1
a | Determunation of high resistence by the method of lzakage
_—— = | — — —e —
|
5 | Determinaticn of mutual inductance between mwe coils,

6 | Constructicn of & rectifier cireuit end srudy of catput psing & CRO with filter and

| without filter |

LB, Ot of six expenments, & mummum of five experiments have 1o be sé # ;iE*‘_hﬁ‘J;"_"'lh:E'_.ﬂ_"_'.
Ay the concerned Department and must be completed by the sudems. Otherwise no practical

narks will be given.




=

TRIPURA LNIVERSITY
PHYSICS (General] Syliabus, Third Semester Svilab s
Paper PH-301 (Theory]
Fuli marks: 50 (Internal Asséssment: 10, Semester Exum: 40
Total Lecture 40, {Each lecture period = 1 howr )

LUmit I: Current Electricity 1

Total Lecture Period: 20 (Total: 25 marks, Internal Assessment: 05, Semester Exam: 20)

.

Thermoelectricity: Seebeck, Peltier and Thomson's eifect, Peltier and Thomsor's coefficiont
laws of thermoelectricity, total e.m.l. developed in & thermocouple, thermoelectric curve and
concept of neutral temperature and temperature of inversion, thermoelectric power,
thermaelectric diagram and its applications, calculation af Peltier and Thomson coefficient from

thermodynamic considerations

Eiectromagnetic Induction: Self inductance of Circular ¢oil and solenoid; Mutual indiittance due
between two coaxial circular coils, Mutual inductance between a small coil and 2 solenoid on

which the small cail is wound coaxially.

Growth and decay of current in LR clrcult, Charging and discharging of capacitor through 2
resistance (CR circuit), Transient current in LCR cireuit (gualitative consideration: of different

- %

Unit I1: Current Electricity Il and Atomic Theory

ceses without mathematica! analyses)

Total Lecture Period: 20 (Total: 25 marks, Internal Assessment: 05, Semester Exam: 20}

Current Electricity II Alternating emf and alternating current: General expressions, their
mean and rms values, Mean power and power factor, wattless current, R, L, C, LR, CR and LCR
circutt under AC voltage (solution by any method), Reactance and impedance, Resonance n LCR
circuit, rejector circuit, choke coll, principle of ideal transformer, various lozses in real

transformer, .

Atomic Theory: Positive rays, analysis by parabola method, Limitation of Bohr's Theory,
Extension of Bohr's model as Vector atom mode!, guantum numbers, normal Zeeman effect

statement of Peuli's exclusion principle . i

-‘ﬁ:aﬁa-,-: Bragg's law and explanation, Crystalline and amorphous solids, ETE memdry of crystal
study: NaCl and KLl structure, Compton effect and calculation of tnmpmn chift

=i il e r——



B Tha

Paper PH-301E {F*ractir:al]

Full marks: 80 (Internal Assessmient: 14, Semester Exam: 40)
Total Practical Period: g0 hours

Experiment No. Name of the Experiments,

1. Determination of H and M by deflection magnetometer and vibration

magnetometer,

2. Determination of the end-correction of a meter-bridge wire and to find the
specific resistance of the material of the given wire.

3. Determination of resistance per unit length of the meter bridge wire by
Carey Foster's method and determination of unknown resistance,

4. Comparison of the values of two resistance by ther fall of potential method
with the heip of Carey Foster’s bridge.

>. Determination of the reduction factor of a tangent galvanometer with the
help of copper voltameter and hence find the value of H,

E. To determine temperature coefficient of rr;%s:ance af material of a given

wire by meter bridge.

7. To determine the resistance of a suspended coil galvanometer by haif-
deflection method and hence te find its Figure of merit.

B. To determine the current flowing in a circuit by using & potentiometer (r
should be supplied) )

9. To determine the refractive index of material: of prism by using

spectrometer,
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Paper P-4
Pl marke: 50 (intermad Avcesement: V0 Sepmeaes Ty J

Eales! ATl E Fo, (B0 Iftdie 3
Limit |
i LCTrietesge &: Toral Lecture Period: 20

i Twral: 25 marks, Internal Assessment: U5, Semester Exam: 26,
FTTT-AT:

Dicde Rectifier: Calculation of average cument and voltage. rm.s. curremt and volage, rionis
facior and efficiency of half wave and full wave rectifier. removal of ripples | T and = filers,
Zener break down. zener voliage. zener diode and its use as a vohage regulator

Transistor charactenstics in CE mode. load line analysis. Q-point. Working of CE transistor
amplifier and calculation of vellage pain (Prefiminary method)

Field effect transistor (FET) and its differences from bipolar transistor. 0 and pochannel FEI
FET opcratioms, siatic and dynamic characteristics. FET parnmeters and their relation, use of
FET a= a voliage amplifier,

Operational ampifier {idealh. concept of virnzal ground. hasic equatian of an ideal QP-AMP, uze

etwark theorems: Thevenin, Norion, Superpesition and Madmum power transfer,
‘pit 11

Relativin and Nuclear Physics: Total Lecture Period: 2
(Total: 25 marks, Internal Asscssment: 03, Semester Exam: 21

Gallilean invariance, inertial and non-inérial frames, pseudo force apparen weight in
accelerated frame Concepl of  tpace. time and mass according to Wewtonian Mechanics.
Michelson-Morley experiment- iis difficulties. Poswlates of special theory of relativity, simple
derivation of Lorentz iransformation lormula. length contraction, Gme dilation. addition of
velocities (velocnty along the same hine). vaniation of mass with velocity (deduction on the basis

of head-on-collision). equivalence of mass and energy




i
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PHYSICS

TDC (ELECTIVE)} SYLLABUS FOR PART-ilI

¥ull marks : 50 (Internal assessment :10, Semester Examination:4{)

Total Practical Period: 60 Hours

Experiment NO. Name of the experiments

b

L

i

5

To deaw the charcterismic curves o P quepciion dindz ar hodi forweard and reverse bias and

hence o determing the Al and DO resistance of the dinde

Toi drnw  static characienisfic Surves oy mutua characlershes | ol ain pdp Bl L 16T

Studs of the characiensiic respanss Curve of a photodiode cell (or delsrmmation af 7 ank’s

constant

7 ensr dinds reverse charagteristics, reverse impendence and break down voitage
Input churacteristics of comnan s {CE) wransistor

COutput characteristics of conymon emitier (CE) transistor

Drawing |:]1a|'.1:1_:r|5:.!.:_~_- af FET & ip determme FET parameers

T pomeiree 2= input OR & AND gates using diodes and 1o verify the truth table
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Fourth Semester: Theors Feper = B4

LNITE-I
Meckanics — Il gnd Relativin : (1= + £ internsl)

Mechanics - I}
h snmulae momerium of 8 rigid body, mament and produc of inemis hinetic energy of rolation of ¢

pl AP [ R
Ji b ThoM A

id wads | ellipeoid of inertia. Inertia tensor, principal axes, principal planes and principal momenl of inertia
\ eTling up ©f princ-pal xes in simple symmetric cazes, Euler's angies.
Seneralized coordipate, constraints, forces of comstramits. degrees of freedom. application of peneralized

pordinate snd conceps of constraints in differem cases, generalized velocity. generallzed potential. peneralized
nreg

agrangian lonmulation and its superionity over Newtonian spproach, Principle of virual work, D" Alembens
L

rinciple. Lagrange's equation for a conservative system from D'Alembert’s principle and its application 1w

lifferent cases {s#e appendix), eyelic coordinates and its applications,
Jamilronian frmubation and is superiority, Caleulanon of Hamilonian in simple cases | see appendixi

Lelatis ot mechanics: Gallilean transformetion and invariance. Micheison-Morley experiment. its outcomes
i difi: vities Postwlates of the speciel theory of refativity, simple derivation of Lorentz transformation

araule relatiein of simubaneity, length contraction, time dilation, eddition of velocities (velooities along

ame lineg, vanation of mass with velocity (head-on and oblique collision), Equivaience of mass and encrgy.




Fourth Semester: Theory Paper = Hé-4

UNIT-II
Electromagnetism and Electromagaetic Theory: (24 + 6 internal)

Applications of Biot-Savert law and Ampere's circultal law (ser appendix), Lorentz force and concept of magnetic
induction, non-existence of magnetic monopole, V.B=0; magnetic vector potential, caleulation of vector potential snd
magnetic induciion in simple cases.

Displacement cirrent, Maxwell's electromagnetic equations (using Drivergence and Siokes thearem), propagation of plans
clectromagnetic waves in frée space, wansverse character and polarized electomagnstic wave, Poynting vestor and
Foynting theorem. energy density in eleciromagnetic field,, Hertz's experiment - — —
Reflection and refraction of plans wave at the boundary of two diclectrics (law in peneralized cese and caleubation of
irntensity only for norma! incidence), waves in conducting media — skin effect and skin depth

MNormal and anomalous dispersion, Cauchy and Sellemier equation and Lorentz modification

Fourth Semester: Practical Paper - H4-B
(Total marks: 40}

Marks division:

10 marks = One flow chart (questions 1o be supplied by the Head Examiner)
10 marks = First program (questions to be supplied by the Head Examiner)
10 marks = Second program (questions to he supplied by the Head Examiner)
05 marks = Viva Vore

5 marks = Laboratory Note Book

Computer Progremming in Basic / Fortran
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Fifth Semester

HONS syllabus
Subject: Physics

Total Marks 100 + 100 =200
Paper Name : Theory paper: HS = 100 marks
Practical paper: H6 = 100 marks



Fifth Semester: Paper = HS
Theory = 100
(81 + 20 internal)
Four units : ench unit has (20 + § marks internal)

UNIT-1
Mathematical Methods in Physics — I1: |20 (Exam) +5{ internal)]

Pariial differential equetion: Laplace equation and wave equation and their solutions in Cartesian, gpherical
polar and cylindrical polar coordinates by the method of separation of varmbles.
Series solutions of Legendre, Hermite, and Laguerre's differential equations, orthogonality of the solutions and
recurrence relations.
Complex Varlable: Complex variable and function of & complex variable, continuity, differentiability. singular
points, removable singularities, essential singularities, isolated singularitiey, poles, singulority a1 infinity,
Braneh poimts, Branch cuts, Riemanns’ sheet and Riemann Surface, single and multi-valued function, idiea
shout complex plane, analytic function end necessary and sufficient eondition for a function 1o be wnalytic:-
Cauchy Riemann Equations, harmonic functions, Cauchy Riemann Equations in polar co-ordinates,
Laplace transform, properties of Laplace transform, impartant formulae related to Laplace transform, Laplace
traneform of the darivative of iz}, Laplace transform of the imegral of /7, Lopluce transform of t. f7), Laplace

transform of L:r_] , evaluntion of imegrals using Laplace transform,

UNIT-I1
Atomic and Maolecular Phivsies, Laser and Fiber Optics: [20 (Exam) + 5{ internal)]

Spectrum of hydrogen stom with reduced mass correction, vecior slom model, qualitative ides of Bohr-
Sommerfeald model, space quantization, Stern-Gerlach experiment and intrinsic spin of electron, magnetic
maoment of electron, Bohr magneton.
Spectroscopic notations, L-S and J-] coupling, lande g-factor, spectra of alkali soms, doubler structure of
spectre! lines, normal and anomaious Zeeman effect,
Hasic ideas about molecular spectra, rotational and vibrational speetra of distonic malecules (see appendix}.
Compton effect and caleulation of Compton shift,
Laser: Population inversion: Einstein’s A & B; coeffients; feedback of energy in a resonator, 3-Jevel and 4-level
svstems; Ruby, Helium-Neon and semiconductor lasers, Laser epplications, holography (Basic principle).
Optical Fibre: Core and cladding. total inernal reflection; optical fibre as waveguide; step index and graded
index fiber. communication through opticsl fibres, energy loss, band width and channel cipacity- a typical
gystem, attenuation and dispersion, splicing and couplers, fibre sensor.

2



UNIT-III

Electronics (Analog): |20 (Exam) + 5{ internal))
Applications of PN junction diode: bridge rectifies, clipper 2nd clamper.
Transistors, working of PNP and NPN transistor, current components in a junction tansisior, CB, CE snd CC
configurations and theit comparisons.
Transisior charsoteristics in CB, CE, and CC configurations, definition of «, [ and their interreiations. Waorking of 2 CE
transistor amplifier, hybrid parameters, analysis of smali signal singie stage low frequency CE transistor amplifier with
hybrid perameters, caloubstion of current gain, mpul Impmhnn:. voltage grin and output conductance.
Transistor binsing, fixed blas and its disadvantage, seli’ bins or emitier bias and jts advaniage with respect to subility,
valtnge divider method.
Field effect transistor (FET) and its difference from bipolar transistor, n and p-chennel FET, FET operation, FET
characteristics: static and dysamic charscteristics, FET parameters and their refation, use of FET as a volmge amplifier
pnd caboulation of woltage gain,
Operational amplifier (ideal), concept of virual groend, uses of OP-AMP #s an invener, phase shifies, sdder,
differentiztor. imegrator, solution of simulianeous equation, real OPAMP — input offset voltage, input offset current,
common mode rejection ratto and slew rte square wave and triangular wive gensraiar.
Feedback amplifiers; positive and pegative feedback, volmge guin with feadback, Barkhnusen criterion for oscillator,
Hartley, Celpin end Wien Bridge oscillators with transistors and FET, qualimtive description end advantages of orystal
odgilintor.,
Principle of radio transnrission and reception using biock disgrem.
lonosphere: different Iayers, their role in rudio wave propagation.

UNIT-IV
Statistical Mechanics: |20 (Exam) + 5{ internal)]

Svsterns and ensembles, microstates and mecro-states, calculations of microstates and macro-staies in
different cases, postulate of equal apriori probability, concept of chemical potential, micro-canonical, canonical
and grand canonical ensembles, few examples of different ensembles from the physical world, phase spece and
its features, dimension of elementary phase cell, thermodynamic probability and its calculation in various cases,
partition function and its significance, calculations of partition functions in different cases, Planck-Boltzmann
definition of eniropy, entropy and probability, third law of thermodynamics and its consequences, mosl
probable distrihution, derivation of distribution function for Maxwell-Boltzmann for a system of non-
interacting particles, equipartition of energy and Richardsen-Dushman equation from classical statistical
mechanics. :

Spin angular momentum of identical and indistinguishable particles and their symmetry requirements,
calculations of mocrostates, microstates and wave functions in case of assemblies of identical and
indistinguishable particles, Bose-Einstein and Fermi-Dirac statistics for & system of non-interacting particle,

. 3




Fifth Semester: Practical Paper = H6
i (Total marks: 100}

Marks division:
40 marks = Two hour written examination of 40 short / MCQ practical based guestions to be supplicd
by the Head Examiner
10 marks = Laboratory note book
50 marks = performance of the experiment.

Advanee Practical

Experiment No, Name of Experiment

1 Determination of wavelength by Fresnel's biprism.

[ ]

Determination of wavelength of spectral line by plane wansmission grating.

3 Deeterminationof J by callender and Bames method
—
4 Drawing of B-H loop and determination of hysteresis loss.
5 Measurement of seli-inductance by Anderson's bridge.
& Detsrmination of the Q-factor for LCR resomam circult for different
frequencies.

-1

Determination of susceptibility of 2 magnetic material

NB. Ou of seven practical experiments, a minimum of six experiments have 1o be set up in the Inboratory by
*mnnﬂ department and must be completed by the sdents. Otherwise no practical marks will be



Fifth Semester

General Syllabus
Subject: Physics

Total Marks 50 + 50 =100
Paper Name : Theory paper: 501(T) =50 marks
Practical paper: 502(P) = 50 marks



Tripura University
Fifth Semester Syllabus
Paper PH-501 (T)
Full marks: 50 (Internal Assessment; 10, Semester Exam: 40
Total Lecture 40, (Each lecture period = | hour )

Unit-1: Electromagnetic Theory and Laser & Computer Science, Programming and Digital Electronics
Total Lecture Period; 20

(Total: 25 murks, Internal Assessment: 05, Semester Exam: 20)

Electromagnetic Theory snd Laser, Maxwells electromagrietic cquations, propagstion of plane
electromagnetic waves in free space, transverse character of an electromagnetic wave, | energy density in
transverse field, Poynting Theorem.

Qualitative idea of co-axlal cable, optical fibre: Structure, Step index fibre, graded index fibre, Single and
Multimode Propagation, different losses in fibre, advantage of optical fibre aver the co-axial cable media.
Temporal and spatial coherence, Einstein's A and B co-efficient, LASER as monochromatic source af light,
spontaneous and stimulated emission, population inversion, optical pumiping. Ruby LASER

Computer Progamming and Digital Electronics

Essential parts of an electronic computer, CPU, INPUT, OUTPUT, Devices, RAM, ROM, CD-ROM.
Familisrity with different opesating systems with common use. Machine language, Assembly languape {idea
only), Characteristics and field applications of high level languages such as BASIC, FORTRAN. C and O
Algorithm and flow chan for solving simple problems, Simple MS-DOS Commands, Development of simple
programs in BASIC language using commands listed - AUTO, CLOSE. CLS, DATA-READ, DAE. DEFFN,
DELETE, DIM, END, FILES, FOR-NEXT, GOSUB-RETURN. GOTO,IF-THEN, IF-THEN-ELSE, INPUT,
KILL, LET, LINE, LIST. LPRINT, NEW, PRINT, REM, RUN. SAVE. SCREEN: STOP, SYSTEM.

Binary system, binary numbers, binary to decimal and decimal 1o binary conversion, AND, NOT, NAND,
NOR, XOR, XNOR gates, circuits with discrete components. De Morgan's thearem and applications, Half
adder and full adder, RS flip flop and D-1lip flop.

Unit 11 Quantom Mechanics 1 and Quantum Mechanics 11

Total Lecture Period: 20

( Potal: 25 marks, Internal Assessment: (05, Semester Exam: 20

Quantum Mechanics 1

Black body radimion and discussion of the failure of classical theory with specinl mentioning of Wein's lnw and
Rayleigh-lean's formula, Plank's hypothesis and Plank’s enerpy distribution law in black body radiation. Dunl
character of redintion, de Broglie hypothesis of matier wave, de Broglie wavelength.

Heissnherg imcenainty principle and time-energy uncertainty principle, experimental illustrations diffraction by
Esingle slit, complementary principle,

Ouantum Mechanics-11

Schrodinger's equation and its derivation, eperator, eigen function snd eigen values. represenition of position,
momentum and energy by quantum mechanical operator, Born's interpreiation of wave {unction, required
properties of wave function.

Solution of time independent Schrodinger Equation for & free particle in one dimensional box with infiniie
potestial walls at X=0 and at =i, pormalization of wave function and ‘I'*i“l:l-r;'gmph. eneriy level diagram, zero

ot cnorg)



Tripura University

Fifth Semester Syllabus
Paper PH-502 {I")
Full marks: 30 (Internal Assessment: 10, Semester Exam: 40)

Total Practical Period: 60 hours

Programming in Basic

1. Write o program in Basic 1o find the largest side of a triangle where the three sides are given as input. First of
1l you have to check whether the three sides can form the triangle and then you have to find the largest side.

2. Write a program in Basic w find the ares of & triangle using Hero's farmuls, The three sides are given os
imput. First of all you have to check whether the three sides can form o triangle and then you have to calculme
the ares of the triangle.

3. Write a program in Basic 1o check whether a right angle triangle is possible by the three sides given as input,
First of all you have to check whether the three sides can form a trisngle and then vou have 1o check the
condition for right angle triangle.

4. Write a program in BASIC 1o input an imeger and print sl its divisors at the Eutpet.

4. Write o program in BASIC to input 10 random numbers. Print all the odd numbers at the output,

6. Write a program in BASIC to input 10 random numbers. Print all the even numbers at the output

7. Write & program in BASIC to find all the prime numbers from | 10 100,

8. Write o program In BASIC to calculate the sum of 10 natursl numbers.

9. Write & program in BASIC to calcalate factorial of "™N” where "N" is given a8 input.

1 Write & program in BASIC w input two numbers and calculate their LC.M.

1. Write o program in BASIC to input two numbers and calculate their H.C.F.

12 Write a program in BASIC o inpur 10 numbers and print the numibers st the ouiput in sscending order.

13 Write a progrum in BASIC to input 10 numbers and print the fiumibers at the output in descending arder.

14. Write a program in BASIC to input 10 numbers and armnge the numbers in reverse order and print bath the
original order and reverse order in two columns ot the output,

135, Write a program in BASIC to print 10 Fibonecci numbers ot the output where T{1)=0and T{2)= |

16. Write & program in BASIC to input o temperature in Celsius scale and convert it inio in Fahrenheir scale

T




17. Write a program in BASIC to input a temperature in Fahrenheit scale and convert it inte in Celsius scale,
18. Write a program in BASIC 1o input the radius of & sphere in centimetre and celculste its nrea and volume,

19, Write a program in BASIC to input a five digit number. Construct o new number where the digits are
arranged in reverse order and print both five digit numbers at cutput.

20. Write & progrum in BASIC to input a five digit number, Construct a new number where the digits are
arrenged in ascending and descending order and print both five digit numbers st the output.

21. Write n program in BASIC to input the foca! length of o convex lens. If the object distance is given,
calculate the image distance.

22. Write & program in BASIC to input five resistances. Caleulate the equivalent resistance when they are in
parnllel combintion.

23. Write a program in BASIC to print the first 10 terms of the following series.
0.3 815,24, 35.........

24, Write a program in BASIC 1o input the number of days-and convert it into year, manth and day.

25, Write o program in BASIC to find all the three digit numbers for which sum of the cube of the digits 15

equal 10 the number itself.
e.2. 153=1"+5"+3" (Armstrong number)



.

L

'*:'!r.. i-l‘-l' g
e [}

TRIPURA UNIVERSITY

(A Central University)
Suryamaninagar-799022

Syllabus

OF

Physics (Major)
Semester - VI

2014



Sixth Semester:

Sub: PHYSICS (Honours)

Total Marks = 200 = 100 (Theory) + 100 (Practical)
Paper Name : H7 (Theory) and HS (Practical)
H7 (Theory paper) = 100 marks = 80 + 20 internal)

Four units :

UNIT-1: NUCLEAR PHYSICS: (20+ 5 internal)

UNIT-II : Quantum Mechanics: (20 4+ 5 internal)
UNIT-III-:Condensed Matter Physics: (20 + 5 internal)
UNIT-1V: Digital Electronics and Computer: (20 + 5 internal)

H8 (Practical paper) = 100 marks




Sixth Semester: Paper = H7

UNTT-1
NUCLEAR PHYSICS: (20 + § internal)

Characteristics of nucleus: mass, charge, size, binding energy, spin, magnetic moment, packing
fraction, atomic mass unit, isobars, isotopes, isotones,

Nuclear structure: Nature of nuclear force, maclear stability and nuclear binding, binding energy
curve and its significance, description of liquid drop model and Bethe- Weizsacker mass
formula,

Radioactivity: Successive disintegration, seculsr and transient equilibrium.

o decay; Rutherford a-scattering experiment and formula (deduction not necessary) and its
significance, range of « particles, Geiger-Nurtal law, o-ray spectrum, fine structure fn -ray
spectrum, theory of w-disintegration,

B-decay: Different tvpes of B-ray spectrum and their natures, neutring bypothesis, pB-
disintegration energy, internal conversion, Curic plot, B-ray absorption (qualitative discussion),
y-decay: y-ray spectra and nuclear energy levels, qualitative discussion on v-ray absorption in
matter — photoelectric process, Compton Scattering and pair production, electron-positron
annihilation (qualitative),

Nuclear reaction: conservation principles in nuclear reactions, (Q-value and thresholds, exoergic
and endoergic reactions. anificial radioactivity, nuclear reactions induced by a-particle, proton,
deuteron, y-rays, neutron, Boht's postulates of compound nuclear resction,

Spontaneous and induced fission, nuclear chain reaction and basic principle of nuclear reactor.
Four basic interactions in nature and their relative strengths, examples of different types of
interactions,

Accclerators and  detectors: Betatron, Swnchrotron (principle only), lonization chamber,
Proportional counter, G.M. counter.




Sixth Semester: Paper = HY

UNIT-11
Quantum Mechanics: (20 + § internal)

Black body radiation and discussion of the fuilure of classical theory with special mentioning of
Wien's and Rayleigh - Jeans formula, Plank's hypothesis and Planck’s energy distribution law in
black body radiation (Deduction Required),

Matter wave, wave function, phyvsical significance ofr, concept of wave packet associated with
free particle. Schridinger time independent equation from the classical differential wave
equation in one and three dimension, onc and three dimensional representation of position,
momentum and energy by quantum mechanical operators, Schriidinger equation using idea of
Quantum mechanical operator and separation of one and three dimensional space part and time
part, expectation value of an observahle, probability curremt density, equation of continuity,
Ehrenfest theorem, eigen functions and eigen values, stntionary states, orthogonality of
eigenfunctions, normalization, fundamental postulates of quantum mechanics.

Free particles in one dimensional box, three dimensional box normalization, energy level
disgram, explanation of continuous energy ocean &s 4 limiting ¢ase of discontinuous energy
elgen value, degeneracy, zero point energy, momentum and wave function for o free particle in
one dimensional box, particle in a finite one dimensional potential barrier, one dimensional
harmonic oscillstor, the hydrogen aiom problem (see appendix).



Sixth Semester: Paper = HY

UNIT-IN
Condensed Matter Physics: (20 + 5 internal)

Crysial physics: Distinction between crystalline and amorphois solids, Characteristios of a Cryvstal: Face,
Form, Edges and Imterfacial mngles. Lattice, Basis and Crvstal structure, translational mnd angular

* parameters, Unit cell and primitive cell, fundamental rypes of lamices, Different featwres of simple cubic,
b.c.c. anf fo.o lattices, namely Enttice point density, number of nearest neighbour, nearest neighbour
distance, number of second nearest neighbour, second nearest neighbour distance, packing fraction. Miller
indices, Laue and Bragg's equations, powder diffraction method, study of Nacl & KCI structure.

Different fypes and natures of bonding: jonic, covalent, molecular, metallic and Van der walls.

Lattice vibration (only monatomic Inttice), concept of phonon (basic idea only), theory of specific heat
of solid : Einstein & Debye model.

Classicul Free electron theory of metals: drift velocity, mobility and conductivity, Boltzmann transpaort
equation, caloulation of thermal and electrical conductivities of metals; Wiedmann Franz low.

Band Theory and semiconductor: Modification of electronic energy levels of atoms in » orystalline solid,
band structure of electronic states: Bloch Theorem, Kronig-Penny model, distinction between metals,
insulators and semi conductors, qualitative discussion on noand p-type semi conductors, Hall effect in
bath conductor and in semi conductors.

Magnetic properties of materials: dia, para, and ferromagnetic properties of solid, Langevin's theary of
diamagnetism, clessical and quantum theory of paramagnetism, Curie's law, spontanecus magnetization
and domain strocture, temperatire dependence of megnetic property, Curie-Wiess law and explanation of
hysteresis



substraction, Boolean expression, Logie gales (AND, OR, NOT), DDL, DTL, digital electranies-

characteristics & field of application of high-Jeve languages sy as BASIC, FORTRAN ¢
Development of simple programs BASIC language USINg commands listed : CLS, REM, INPUT,



Sixth Semester; Practical Paper = HR
(Total marks: 100)

Muarks division:
40 marks = Two hour written examination of 40 short practical based questions .

(to be supplied by the Head Examiner)

20 marks = Internal assessment including Laboratory note book
40 marks = performance of the experiment.

Electronics Practical

Expt.
No.

Name of Experiment

—

To draw the dynamic characteristics of a triode and 1o determine the volinge galn of & triode
amplifter.

[ B ]

To draw the input and output characteristics of 8 transistor amplifier in CE mode and calealation
of & and hybrid parameters.

To draw the characteristics of Zener diode and study of Iine and load regulation.

To draw the static, dynamic snd transfer characteristics of FET and calculation of voliage gain In
FET smplifier,

Construction and study of half wave and Tull wave rectifier without and with R-C filter,

Study of operational amplifier (1C-741),

(2} Construction and study of OR, AND & NOT circuits using diode,
\ransistor, reslstances e,

(b} Boolean expressions and realizstion af relevant truth tables using
digital 1C 740=,
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