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Phys. 311 HMechanics 1 3/3

1, Statics
1,1, Forcws acfing on a particle -:.Characteristics of
forces, Paralielogram of forces, Resolution of a
forcey Triangle of forces, Lami's Thcorem, Pclygonof forees,
L, Resultanf of several forces, Conditions of cquilibrium
of any number of foreces.acting on a particle
1,2, Coplanar forces acting on a rigid body —: Parallel forces,
Resultants of two like and unlike parallel forces acting
on a rigid body, Moments, Composition of couples,
Homents about an axis
2., Hydrostatics
F'luid pressure, Thrust on a plane surface, Pressure at
a point, Transmision of fluid pressure, Hydrolic press,
Dencily and specific gravity, Pressure intensity at any
poin¥, Balancing columns of liguid, Resultant thrust of I: -
liguid on any plane surface immersed in it, Centre of ::
pressure, Bquilibrium of floating bodies, Hydrometers,
Eguilibrium of a body floating, or totaly immersed in
a liguid and partly supported by a string
3. Dynamics
Motion of a particle in one dimension, Newton's law of
motion; Motion of conectedparticles, Attwood's Machine,

Work and Enengyy ,Work done by a couple, Tension in elastic



string,York done in stretcing elastic string, Work done
by a constant force. The principle of cnergy. Rate of

working of a constant force. Units and dimensions

Phys, 321 Heat 1° 3/3 -
1, Thermometry |
Concept of temperature, The scales of temperature,
The éssentials of thermometric substance, Determination
of steam and ice points, Corrcction of mercury- in -
glass thermometer, Different types of thermometer,
2. Expangion of Solids
Coefficients of expansion, and their determination.
Some consequences of expansion,
3. Bxpansion of Liquids and Gases
Ligquids : Coefficients of apparent and absolute expan’
- sion, Mean coefficient of expansion,
Indirect determination of absolute coefficient,
Amonalouévexpansion of water,
Gases ¢ Expansion of gas at constant pressure.
Preséﬁre coefficient and its determination,
The absolute zero. Gas equation. Boyle's law.
Constant volume gas thermometer and its
theory. Constant pressure gas thermometer.

Calendar's compensated gas thermometer.,



4o caloringion-
Quantity of hcat, Thecrmal capacity. Spcecific heat and
its determination, Specific heat of gas, their ratio
and determination, Specific heat of over ~ heated steam,

Latent heats and their determination, Calorimeters.

Atomic and mokmcular heats

5. Change of state
Normal freczing point. laws of fusion, The determination
of melting of solid. The invers rate curve, Unstable
condition, Change in volume in solidification. Influence
of pressure on melbting point. Regeration. The ffeesiins”

of solutions. The fusion of alloy. low melting point

alloy and their application

6., Bvaporation and Ebulidion
The properties of wvapours, The.threce states of matter,
The pressure of saturated vapour of liguid. Dalton's laws
on partislopressure and on pressurc of saturated vapour
Measurenent of s.v,p of liquid at low temperaturcs.
Condition under which boiling occurs. Steady boiling.
8.v.p of liquid at normal boiling point, s.v.p of liquid v
available in émall quantity, Vapour pressur of solutions,
Variation of B.P with pressure. Hypsometer, The triple
peint. Vapour density and its determination. Cooling producéd
by evaporation

T« Water in the Atmosphere
Relative humidity,., Dew point. Hygrometers. Cloud and mist,

S ~f e -+ Fos e . 1
6] W T e H - s wr



dew and frost, ~now and hail

8.Dynamical thcory of heat
Barly theorics of heat. Joule's cxperiments and first
law of ther mo dynamics. Mechanicél cquivalent of heat..
The determination of J. Isothermal and adiabatic changes.
Work done by ges during expansién. Change in tempe:ature
during expansion and contraction, Calculation of J. from
Cp and Cv, Joule's e¢xperiment to investigate work done

when gas cxpands, Liquefaction of gases

Phys, 331 Geometrical Optiocs 3/3

1, Introduction
Three aspects of light ( rays, waves and quanta ) Light
as a form of energy. Light rays and beams. Velocity of
light, The human ejic

2. Reflection and Refraction at Piane and Curve:Surface
Reflecticsa of surfaces of plane.and spherical Mirrors;
applicationy derivetion of formular and uses; refraction
through various Medias including lensand prism; gpplicationss
derivation of formular and uses; experimental descripticn
of various methods of determination of the constant of
reflecting and refracting surfaces |

3. Defects of vission
Par and ncar paints of the eye. Accommodation., Shortsight

far — sight and long sight. Astigmatism.



4. Aberratioun.
Defect of lens Spherical aberration, coma, astigmatism,
field curvaturc, distortion, chvomatioraberration,
Minimisation of aberration.

5. Optical Instruments
Visual angle. Lngular magnification, Telescopes, Micro -
scopes, The eye ring., Camera. Projector Prism binoculars.

6. Photometry
candle - power, Intensity of illumination Luminous flux.
Iuminous intensity of a source, Intensity of illumination
of luminous flux. Relation between luminous intensity and
illumination, Brightness of a surface., Reflection and
intengity of transmission factor, Photometers and comparison
of candlec powers . Mecasurcment of intensity of illumination.

7. Dispersion and Spectra
Spectrum of white light. Production of pureijspectrum.
Infra - red and ultraviolet rays. Deviation pruduced by small
angle prism Digpersive power. Gencral formular for dispersive
power, Achromatic prisms. Deviation produced by achromatic
prisms.Direct vission spectroscope

8, Velocity of ILight
Romer's astronomical method. Bradley's aberration method.
Fizeau's rotating wheel method. Foucault's rotating mirror

method, .Velocity of light in water, Michelson's method



inys. 332 Physical Optics 3/3

1, Light Wave
Periodic motion. Wave motion, Simple periodic wave.
Velocity of wave., Wave length, Droppler effect, Amplitude,
Reflection and refraction of waves

2., Superposition of Waves
Principle of superposition, Addition of simple periodic
motions along the same line, Vector addition of amplitudes
Superposition of two waves trains ofthe same frequency.
Superposition of many waves with random phases velocity,
Liddition of gimple periodic motions at right angles

3. Interfercence of Two Beams of Light
Huygen's principle., Young's experiment. Interference fring
from a double source, Intensity distribution inthe fringe
susten, Fresnel's biprism, Fresnel's mirror. Cohegent -
sources. loy's mirror. Billet's sprite prism. Michelson's
interferometer., Circular fringes. Iocalisedand non loca. =
ligsed fringes, Whitelight fringes, Application of
Michelson's interferometer, Twyman and Green's interfero-
meter, Determination of n by interference methods,
Jamin's and Rayleigh's interferometer

4. Interference Involving Multiple Reflection
Reflection from a plane parallel film, Interference in
the trasmitted light., Film of varrying thickness,

Newton's rings. Non reflecting films., Fabry and Perrot's



interferometer, Brewster's fringes, Sharpness of Haidinger
fringes. Application of the Fabry and Perrot'!s interfero
meter and etai;%s. Interference filter, Lummer~Gehrcke plate

5. Fraunhofer Diffraction
Fresnel and Fraunhofer diffraction, Diffrabtion by single
slit. Graphical treatment of amplitudes. Rectangular
aperture. Resolving power of prism, Resolving power of
telescope., Brightness and itlumination of star images,
Resolving power of a microscope. Phase contrast microscope,
The double slit, Qualitative aspget of pattern, Derivation
of the equation of intensity. Comﬁarison of the single
and double slit patterns, Distinction between interference
and diffraction, Position of the maxima and minima and
missing orders, Graphical representation. Whitelight fringes;
Effect of finite width of source slit. Michelson stellar
interferometer, Wide angle interference

6. Diffration CGrating
Effect of increasing of the number of giiis. General
equation for intensity.Prineipal maxima, Minima and secondary
maxima, Formation of spectra by a grating, Dispersion,
Overlepping of orders, Width of the principal maxima,
Regolving power. Vibration curve. Production of ruled
grating. Control of the intensity distribution among orders.
Ghomts. Mcasurement of wavelength with grating. Concave

grating,Mounting for gratings. Echelon grating



7, Iresnel Diffraction
Shadows. Fresnel half period zones. Diffraction by circular
aperture, Diffraction by circular obstacle. Zone plate.
Vibration curve for circular division of the wave front,
Cylindriocal wave front. Fresnel integral, Variation curve
for strip division.Cornu's spiral, Straight edge.
Rectilinear propagation of light, Iuminosity of diffracting
edge. Single slit. Uses of Fresmel integral in solving
diffraction problems, Diffration by opaguc strip. Double
slit, Babinet's principle

8. Polarization of Light
Introduction, Polafization by refection, Pitorial represen-
tation of light vibration. Polarizing angle and Brewster's
law. Polarization by a pile of plates, law of Malus,
Polarigation by Dichroic crystal. Double refraction.Optics
axis. Principal section and principal planes.Polarization
by double refraction Nicol prism, Paralies and crossed
Nicols. Refraction by caleitc prism., Rohon and Wollaston

prisms. Polarization by scattering

Phys. 412 Mechanics 2 3/3
1. Element of vector Analysis ’
Composition of vectors. Parallelogram lLaw of Addition,
Multiplication by a scalar, Derivat;ve of vector with
respect to a single scalar variablé. Components of a vector

in terms of unit coordinate vectors. Scalar..and vector



products of two vectors. Linear and angular velocity
and acceleration

2. Relative velocity
Relative velocity and acceleration of two particles moving
in the same straight line and in the same plane

3. Projectile
The parabola, the path of a projectile, the horizontal
range, The greatest height, Velocity and direction of
motion after a given time

4. Simple Harmonic Motion
S.H.M, in straight line, Solution of the equation
Q?X = wzx ; Force necessary to produced S,H,M. Hooke's
FY
law, spiral spring and elastic string,The simple pendulum,
the second pendulum

5. Impact and impulsive force
Impulsive reaction, Conservation of momentum, Newton's
experimental law, loss of kinetid energy,., Dircct and oblique
impact betwecn clastic bodies or between elastic body and
a fixed smooth plane

6. Circular Motion
Centrifugal acccletion, The conicol pendulum, Governors
of Bteam -~ Engines, Motion round the ocurve track.
Equilibrium of a smooth ring on a rotating wire. Motion

in a vertical ecircle

T+Friction



Equilibrium of a particle on an inclined plane, Motion of
a parvicle on a rough inclined plane, Friction in relation
to rigid bodies
Center of lMass—: Center of mass of number of particles.
Center of mass of bodies with have axes of symmetry,
Uniform straight rod, Rectangular block, Rectangular plate,
Sphere, Right circular cone, Right circular cylinder,
Center of mass of triangular plate, trapeziumx, curved
surface of a cone, the frustrum, spherical adurface,
hemisphere, arc of a circle

8, Work & Machine
Work and energy, units of work, Principle of Virtual work,
Machine Mechanical advantage, Velocity ratio, Effiencm.
System of Pullcys with a single string, Weston Differential

Pulley. Wheel and fixle, Screws

Phys. 422 Heat 2 3/3

1.Conduction Convection
The transference of heat. Thermal conductivity, and its
determination, Distribution of energy along the bar one
end kept at definitc temperature, Comparison of thermal
conductivities. Thermal conductivity of Hg and of liguid
in general, Thermal conductivity of gases. Convection
current in air. Newton's law of cooling

2. Radiation

Preliminary remarks. Instrument for detecting heat -



radiation, Rectilinear propagation of radiaﬁt enérgy.
Inver.s square law for radiant energy. Reflection and
refraction of radiant energy. Distribution of radiant
energy in heat spectrum, leslic's cube. Melloni's experi-
ment, Prevost theory of exchanges and supperting evidence
I=A+ R+ T, Radiant energy from heated substance.
Bodies exchanging radiation at different temperatures.
" The radiation of cold " Stefan's law. Black body radiation
Digtribution of cnergy in spectzum of black body. Wien's
displacement law. Solar radiation and solar constant.
Emissive and absorptive powers, Surface emissivity.

3. Kinetiv Theory of Gases
Summary of all gases at low pressure i.e. gas law. The
structure of perfect gas. Calculation of pressurc, Avogado's
Boyle's, Dalton's lawss Introduction of temperature.
Determination of Avogadro's number. Maxwell's law of distri-
bution of vclocities. Mean velocity and most probable
velocity. Experimental test of Maxwell's law.The mecan free
path and number of collisions. Probability of path of a
given length. Collision with solid boundary. Knudsen's
cosine law. Thermal conductivity and viscosity of gases

4. Equation of State
Virial equation, Virial coefficients; Boyle's temperature
Indrew's cxperiment. Vén der Waalls equation.?roperties
of Van dexr Waal's equation, Comparison with experiment law

of corresponding state,0ther eguation of state



5« Thermodynamics
Bqu: 1ibrium, Volume expansivity. Bulk modulus of gas.
First law of thermodynamics, and application. Second law
of thermodynamics and p.wer cycles., Engines and heat pump,
Refrigurator. Lbsolute gero. Bntfopy . -

6, Production of Iow Temperature
The pictet or cascade process.The linde method. The Joule
Kelvin Effect. The Claude method. The Liguefaction of

Heliun

Phys. 471 Introduction to Modern Physics 1 3/3
1, Introduction
| Development of the atomic concept. Discovery of Photo « °
electric effect by Hertz. What are the particles?
Faraday's Zeeman effect, Particle aspect discharge tube,

Perrin éxperiment. JeJ Thomson, Determination of e and

e with velocity. Radius of an electron. Mass of an eledtron

2., Ltomic gtructure
Spectrum, Line ppectrum. Empirical relation Living and
Dewar ngtley, Balmer Rydberg and Schuster Ritz, Structure
of atom, Prout, Thomson. Brakla, Thomson's atom,
Rutherford’s nuclear apom and scattering of ~ particle
Bohr's theory of the hydrogen atom, m/’mH Corresponding
principle, Experimental varification of satationary encrgy

states of an atom, Sommerfeld's elliptical orbit of

electron, Space GQuantisation. larmor's theorem, Stern -



3, fLtomic

Gerlach experiment., Effect of magnetic field on spectral
lines ~ Zeeman
Structure and Optical spectra
Complex atoms, Theory of the many electron atoms, shells
and subshells. ~ve mecnanics of many electron ajoms.,
The periodic table of the elements : Atomic numbers of
the elements., Some featergs of the periodic table, The
static. atom, Wave mechanics and the periodic table -
the first 2 periods, Valence bonds.The third period of
the periodic table. 4 th & 5 th period, the periodic .«
table concluded. Optical spectra : Ltomic ard molecular
spectra., Total angular momentum and its selection rules,
Llkali -~ type spectra. The term energies of the alkali -
metals, Spin — orbit cffect for an eleotron in a central
field., Fine structure of alkali -~ type spectra. Multiplet
levels of one clectron atoms, Fine structure of spectral
lines of one electron atoms, LS coupling. IS multiplets.
Spacing of IS multiplet levels, The arc spectrum of Hg.
Equivalent electrons, jj coupling. The effect of magnetic
field on the atom, Classical theoxry of the magnetic energy
Zeeman effect in a h;rd field, Zeeman effect in a weak
field, Zeeman pattern of IS multiplet in a weak field,
Paschen -~ Back effect. The stark effect, Stern -~ Gerlach
experiment. Isotope structure and hyperfine structure.
The breadth of spectral liness Molecular spectra.

Rotation spectra. Vibration - rotation spectra,



The general theory of molecular quantum states.
Electronic bands., The Romaneffect

4.X - rays
Early development in X ~ rays tRoentgen's discovery.
Production and measureuont of X -~ rays. Classical pulse
theory of X -~ rays. The scattering of X - rays. Absorption
and fluorescence, X - rays spectra. The crystal diffrac -
tion grating. The X - rays spectrometer., Pragg's discovery
of monochromatic characteristics of radiations. The
continuous X - rays spectrum, Intensity of continuocus
spectrum., Interaction of X -rayswith atoms. The absorption
of X - rays. The Compton scattering of X - rays,
Refraction of X ~ rays. Measurement of X - rays wave
lengths by ruled grating. Some regent development ib
X ~ rays spectroscopy: Multiple ionization of inner
electron shells, X -~ rays spectraand the outer part of
the atoms. X - rays spectroscopy of solid.

Photoelectric effect, Pair production, Bremmstrahlung

Phys. 472 Introduction to Modern Physios 2 | 3/3.’
l,Isotopes and Nuclear Structure
The mass of atomic nuclei. The constituentd of nuclei.
The Binding enecrgy of Nuclei. Nuclei radii - distribu -
tion of natural isotopes. Nuclear shell structure, Nuclear
forces, Nuclear models. Mesons and nuclear forces,

Experimental mesons.Structurc of deuteron.Nuclear spins



and moments., Electric moments. of nuclei., Magnetic
dinole moment of nuclei. Nuclear magnetic resonace,
Nuclear masnetic resonance absorption,

2» Natural Radio = activity | J
Discovery of radicactivwrity by Becéuerel. Classgification
of rays. Radiocactive trgnsformation., Radiocactive series,
Radioactive time scales. Other natural radiocactive
isotopeé. The ¢ - particles, theory of;cﬂf— disintcgra +« v
tion. The ‘B -~ particles. The continuous E - ray
spectrum, i\Teutrino‘theory of ,9 - decaye B - ray line

spectra and internal conversion., Ionization tw';? - particle,

Cerenkov radiation from electrons. The z' - ray.
Metastable states and nuclear isomerism

3. Induced Nuclear Transformation
Conservation laws of nuclear reactons, Nuclear rcactions
with natural ¢ - particles. Discovery of ncutron. Neutron
refraction Artificial radiocactivity., Radiocarbon dating,
Nuclear reactions with particle accelerators., The
Cockeroft ~ Walton experiment, The Van de Graaff Elcectro-
static generator. Nuclear energy levels, The fixed -
frequency cyclotron. Proton reaction. Deuteron reactions.
Discovery of Neptunium and plutonium., f -~ particles
reactions. The discovery of fmericium and curium,
Discovery of fLstatine, Discovery of Berklium and

Californium, Elements 99,100,161,162



4. Nuclear energy sonmrces
Thermonuclear reactions, Proton - reaction., Energy generation
in the Lun and stars. The discovery of nuclear fissions,.
The mechanism of nuclear fission, Fission by slow neutron
Nuclear chain reaction ~ controled,uncontroled, and
critical assembly, Classes of nuclear reactors, Research
reactors, Radioisotope production. Plutonium production.
Regenerative and breeder rcactors. Power reactors,

5. High Energy Nuclcar Proceés
Thesynchrocyclotron, Cerenkov radiation, The scattering
of high energy particles. Scattering of n by p. p - p scat -
tering. n-p scattering. Collision of high speed particles
with nuclei, High ecnergy fission. Nuclear Spallation and
Star., Artificial production and properties of mesons.

Production of charged — mesons. The transformation of

T

b v
charged # - mesons, The ”-/H’ radicactive decay. Trans -

formation of /# - mesons, Radioactive of /A{ - mesons,

Theproduction and decay neutron ‘fTF mesons, The capturec
L
of nogative I' - mesons in hydrogen, The interaction of

high energy mesons with nuclei

6, Cosmics rays
The discovery of cosmic radiation. Effects of earth magnetic
field, The primary proton component, The origin of cosmic
rays. Shower componcnt of codmic rays. fuger air showers.,

Rogsi transition courves.Discovery of positén. /



Penetating component of cosmic rays. Creation of mesons.
Transformation of - mesons, The hypercns
7. Nuclear catectors

Difference types and uses of nuclear detectors

Phys. 351 Blectricity and Magnetism 1 3/3

1, Magnetism
General properties of a magnet. Magnetisation and demagne-
tisation. Magnetic and nonmagnetic substances, Magnetic
differences between iron and steel. Application of magnets,
Molecular theory of magnetism,and experimental evidences
for the theory. Explanation of phenomena by molecular theory.
Magnetic force and inversc square law. Magnetic field,
Soft iron in the magnetic field. Magnetic Boreening.
Magnetic moment. Neutral points. Barth's magnetic field.
Magnetic and geographic merridians, Determination of angles
of decrination and of dip.Magnetometer and their uses

2. Electrostatics
Positive and negative electricity, charge by friction.
Conductors and dielectrics, Gold leaf electroscope. Inverse
squere law.Electric potential,Elcctric ficld. Electron volt
Charging by induction. Electropholus., Faraday sice pail
experiment, Distribution of charge over the surface of
conductors.Capacityenergy of charged conductor. Effectof
earthing. Condencers in series and parallel,Common type of

condencers - Leyden's Jar,variable air condehcer,



Seat of an encrgy in an clectric field. Loss of cnergy on
shéring charge, Llectrical machines ~ Uimhurst, Van de Graff
gencrat.r., Lines of forces and clectri ficld., Gauss' theorem,
Field due to an isolatcd Charge conducting sphere, Electric
field insido a2 hollow conductor and screcening. Force on the .
surface of a charge conductor, Mechanical apllication -
ahsolutc elccetrometer,; charged drops, charge socap bubble,
Calculation of capacities in simple cascs 3=~ capacity of isolate
sphereyof concentric spherce, of parallel platc condencers,
of cylindrical condcncer. Capacity of gold lcaf clectroscope,
Quadrant clcectrometer and its uses
3, Electrodynanics
The Electric Currcnt and Magnetic Tffect. Magnetic field
accompanyinga currcnt. Ampere’'s thcorem, Unit of current,
Tangent galvanometer, B.M,F, and P.,De Ohn's law.Resistancec.
Practical units. Combination of resistances., Resistivity,
Llectrolysis and Faraday's Watcr, copper and silver voltamcter,
Kirchhoff's lew, Wheatstone's network. Sensitiveness of bridgc,.
4, Elcctrical Mecasurcments
Galvanometers, Thesuspended coil, Binthoven's string
galvanometer, Thermo galvanomecter. Sensitiveness of galvano —
meter. Galvanomcter resistance shunt, Voltmeters, Ammcters,
ot wire instruments. Soft iron instrumcnts, Resistances.
Measurenment of rcsistances, Wheatstone's bridge, Meter bridgce.

Calibration of meter bridge. Callendar and Griffiths bridge.



Galvanometer rcsistance., Baettery resistance., low resistance
Cells, Comparision of e.m,f., Potentiomecter., Mecasurement of
curren. by potentiometer, Resistance of a cell., Rayleigh
potentiometsr, Cromton potentiometci

5. Blectrolysis
Tonic charge, Conduction., Porarisotion, Electrolytic : -
digsociation Evidence from osmotic pressure, Migration of
irons. Ionic velocities. Direct detcrmination of ionic
velocitys. Partial or ionic vogductivities., Measurement of
conductivity., Standard cells. E.M.F. of concentration cells.,
Imalgam concentration cells, Solution pressure, Droping
clectrodes. Normal clectrodes, Capillary clectrometer.
secondary cells or accumulators. Féure cell

6, Thermo Electricity ~
Secbeck's effect. Thermocouple, Practical application.
Pcltier's effect., Conversion of heat into work. Theory of

Pelticr's effecet, Thomson effect, Thermoclectric lines

- Phys. 452 Electricity and Magnetism 2 3/3
1, Electromagnetics
Strength of magnetic shell, Circular current. Solénoidal
currcent, Work done in carrying a magnetic pole roumd a current
Linc integral of magnetic field. Magnetic field due to straight
current, Magnetic field duec to solenoid. Magnetic pereability.
Magnetic induction. Boundary condition, Magnetic shielding,

Porce on magnetic body in a magnetic field.Equivalence of



currcnt and magnetic shell in any medium, Force on current in
magnetic field, Suspended coil, Effect of current on current,
Coaxial coils, Siemen's electroc ~ dynamometer. Electromagnetic
induction, Lenz's law. Circulation of charge dueto induced
e.m.,f, Ballistic galvanometer suspended magnet gype =
sugpended coil type. Damp.4g. Calibration of ballistic
galvanometer, Capacitices. Resistance by method of damping.
Measurement of magnetic flux, Standard of magnetic flux.

2o Magnetic Properties of Materials
Theories of magnetisafion. Intensity of magnetisation and
magnetic susceptibility., Magnetic induction, Demagnetisation.
Practical methods magnetometer and ballistic method, Cycle
by ballistic method, Cycle of magnetisation - hysteresis,
Iron and steel, Hysteresis tester. Steinmetz law., Iron and
steel alloys. Magnetic allcoys and non ~vmagnetic substance,
Porce betwecen magnet contact. Weak magnetic ficld. Time lag.
Very strong field. Variation of temperature. Mechanical
stress, Molecular theory. The magnetic circuit

3, Varrying 6urrcnts
Inductance. Growth of current. Decgy o current. Inductance
of solinoifl. Coaxigl cylinders. Charge and discharge of
condencers. Measurcment of high reosistance by leakagec.
Mutual inducﬁance, Calculation of mutual inductance,
‘Current in secondary. Charge flowing in secondary circuit.
Induction coil. Practical method of measuring induction.

Comparision of self - inductances, Compapision of capacity.



Circuit with inductances, capacity and inductance. Frequency
of oscillation, Limifing.casee Discharge. Limiting condition.
Rate of discharge.

4. Altcrnating Jurren’
Circuit with inductance and resistance. Vector diagram,
Measuring. of instruments. Virtual currant and c.m.f,.
Measurement of inductance., Power in L,C circuit. Power factor,
Wattmeters., Circuit comtaining C, L and R, Choking coil,
Transformer. R.L of wircs for current of high frequency.
Shielding effecct of a mass of metals.Repulsion'between
conductor and circuit carrying L.C. Rotating H, Singlec
phase motor., Rotating vector. Appligationof imaginaries to
circuit baving L, C and R, General form of Wheatstone bridge.
Cwan's bridge., Anderson's bridge. Comparison of M and L,
Vibration galvanometer, Frequency meter or bridge

5 Units
Dimension. Uses of theory of dimension. Electrical units,
Relation between the two systems., Electromagnetic system
of units. Electrostatic systom of units. Relation between
units of the two systems., Practical units. The M.K.S system.

6. Conduction in Gases
Spark discharge, Pachen's law., Discharge at low pressure.

Cathode rays. Rontgen rays. Secondary radiation



Phys. 341 Lcoustics 3/3

1. Wave Motion and Frcquency Measurement
S.H.M, Lmplitude and period. Sound requires a medium,
Propagation of a sound wave., Particle velocity. Displace-
ment of a layer at .a given instant. Wave length and velocity
of wave, Phase difference and path difference, Plane
progressive wave equation, Pressure variation due to
progreésive plane waves., Compression and rarefaction the
ear. Longitudinal and transverse waves. “ome electrical
application in sound - carbon microphone -~ telephone
carpice - moving coil loudspcaker - grammophone disc -
sound film -C.R.T., uséng the C.R.T. Measurement of frequ-
ency of a tuning fork, Falling platc, siren, phonic wheel,
compounding cf perpendicular vibration,lissajous figures

2., Characteristics, Properties and Vclocity of Sound Wave
Charactcristics of notes : pitches, musical, intervals,
intensity and loudncss, decibels phongs gquality or timbre.
Helmholtz resonators. Properties of sound wave 3 reflection,
acougstic room reverberation, Sound waves. Destructive
interference. Veclocity of sound : Quincke's tubey, V. of sound
in freec air, Hebb's method. Other velocity of sound deter -
mination, Beats, usces of beats, v, of sound in a medium, v,
of sound in gases, laplace's correction, #ffect of T. 4nd
P, on v, of sound in gases. Ultrasonic and supersonic.

Doppler effect, calculation of apparent f,



3., Vibration in Pipes, Strings and Rods
Stationary waves, nodes and anti -~ nodes, Differences °
between plane progressive and stationary waves. Vibration
of pxissure in the stationary waves, Vibration of air in
pipes ¢ cu.osed pipes, overtones of closed pipes, open pipe.
Overtone of open pipes, Detection of nodes, anti -nodes
and pressure variation in pipes, end correction of pipes.
Resonance, resonancc intubes or pipes, resonance bube
experiment., Mecasurement of wvelocity of sound and end correc—
tion of a tube, Vibration in stringss; velocity af transverse
wave along stretched string, modes of vibration 6€ a streched
string, verification of the laws of vibration of a fixed
string. The sonometer. Melfi's experiment on vibration in
streched string, Mecasurement of frequency of A.C mains,
Velocity of longitudinal wave in wires., Kundt's tube.
Deternination of wvelocity of sound in a rod. Determination
ofYoung's modulus of a rod. Determination of v. of sound
in gases, Comparison of velocities of sound in gascs by

Kundt's tube, Vibration in plate, Chladni's figures

Phys. 461 Electronics 3/3
1.Introduction
Electrnic systems, Fundamental Considoration in electron tube
2. Enission of electrons
Source and control of electrons, Therminonic emission,

Photoelcctric cnission, secondary emission, High ficld



emigsion, Ionigzation

3. The high vacuum diode
Thepotential distribution between the electrodes, Equation
of spaice charge diode as circuit element, Rectifier

4o The triode
The grid, characteristic of triode, Triode parameter,
Multicleotrodes tube. Tetrodes, Tetrode characteristics,
Tetrode parameter, Pentodes, Pentcde characteristics
Remote - outoff tube, Beam power tube

5 Vacuum triode as circuit cloment
Introduction, Symbols and terminology used in circuit,
Gfaphical analysis, Potential Source Equivalent Represen —
tatioh of triode, Current - source Equivalent represen -
tation of triode

6. Basic amplifier principles
Classification of tubes and amplifiers. Mechanism of
cirtain electronic circuits

Te Solid - State Theory
Blectron theory of metals, Contact Potential.
Semiconductor, Crystal Structure of Semiconductor

8. Transistor
Type a transistor. The p-n jungtion.The p~n-p junction
transister |

9, Transistor as circuit clements



Phys.462 Radio 3/3
Introduction
- Wave - motion, Type of wave, Properties of wave
Modulation and demodulation of radio wave
Transmission and reception of signal by radio wave
Principles of simple radio receiving set
—.The crystal set, The dioae detector sety The triode
detector set. The degenerative detector set
The audioc frequency amplificr
- Principle of audio frequency amplifier.Method of coupling.
Transformer coupling. Capacitor coupling. The audio frequ-
ency amplifier units. The public addrese system. The
clectrical phonograph
Elininating the A. Battery,Eliminating the C. Battery and -
Eliminating the B, Batiexry
The AC -DC power supply, The Radio -~ Frequendy Aimplifier,
Dynamic Loud Spcaker, Volume Control, Automatic Volume Control,
Tone Control, The Super — heterodyne set, Component of modern radio
set, Vacuum tube Oscillators, Transmitter, Assembly and Repair

Radio set.

Phys, 381 Physics Laboratory 1 2/4
Experiments on @
1,Linear Expansion of solid
2. Coefficient of apparont expansion of liquid

3, Coefficient of recal cxpansion of liquid



4. Latent heat of ice
5 latent heat &f vapour
6., Nowteon's lew of. gooling
7. Correction of transfer of heat by Rumford's method &
Regeautt's method
8, Joule's Mechanical Equivalent of heat
9.Joculec's Eleetmicrequivaleh; of heat
10, .To find specific heat of a liquid by using electricalcurrent
11, Specific heat of solid
12, Continuous flow calorimeter
13. Charle's law
l4. Boyle's lew
15. Resonance tube
16. Sonometer
17, Kundt's tube
18, Melde's experiment
19, Conduvtivity of heat
20, Hope's apparatus
21. Hygrometer
22, Thermoelectric effect
23. Calibration of thermometer
24, To find the fixed point of a thermometer
25 Surface tension of a liquid
26. Torsion balance
27. Polarization

28, Young's modulus



Physics 382 Physics Labolatory 2 2/4

l.Deflecting Magnetomcter

2. Oscillating magnetoneter

3¢ To find the poléoﬁ a bar magnet

4o Analyzis of a dynamo

5. Inverse souare law

6. To find H by a tangent galvanometer

T« Barth inductor

8. Ohn's law

9. Wheatstone bridge
10, Slide wire bridge
11, Carey -~ Foster bridge
12. YMapping of an electric field
13, Spectrometer
14, Dispersive power

1B. Wedge photometer

16, To find u of a liquid by using a plane mirror and lens
17. To find u of a liquid by using a concave mirmor
18.to find u of a liquid by using a travelling verniermicroscope
19, To find u of a liquid by wusing a hello prism —
20, To find £ and r of curved mirror

2l. To find £ and u of concave and convex lens

23+ Vecetor of forces

23, Simple pendulum

24, Bar pendulum

25, PRojectile

26, Beffer's pendulum



2%.Kater's pendulum

28,

29

Simple harmonic motion

Centifugal fowece

“hys. 483 Physics Labolatory 3 2/4

l.Wheatstone bridge box

2.
3
4.
5.
6.
Te
8.
O
10,
11.
12.
13.
14,
15,
16,
17.
18,
19.
20,
21,

22,

Condenser capacity

Wien's bridge

Inderson's bridge

Potentiometer

Owen's bridge

Tangent galvancmeter

Measurenent of g by Meld's expcriment
Construction of voltmeter and ammeter
Measurement of redistanceby voltmeter ammeter method
A.C, Source

To mecasure the frcguency an A.C, source

The use of voltmeter

Conductivity of liquid

Resistance temperature cocfficient

Sterboscope

Ballistic Galvanometer

Calibration of an ammeter and voltmeter

To measure the frequency by using L -C circuit
The use of clcctrical instruments

Newton's ring

Diffraction



2‘3 .
24.
25,
26,
27,

28,

Single slit 4 double slit

To find r and £ of curved mirrar by newton's formular

To find f of lens by newton formular |

To find r & £ of a curved morror by magnification method
To £ind £ of a lens by magnification method

Thick leins

Phys., 484 Physics lLabolatory 4 2/4

1.The use of clectronic instrument

24
3.
4o
5e
6.4
Te
8.
9.
10.
11,
12,
13,
14.
15.
16,
17,
18,

19.
20.

Characteristic of diode

Rectifier and filter

To measure the frcguency by oscillator
Characteristics of the triode
Characteristic of a pentode

Simple stage amplifier

Multistage of amplifier

To measure the gain of an amplifier

Power amplifier

To construct an oscillator of various type
Construction of radio

Repair of a radio. Repair of an anmplifier
Wave sharping circuit

Trigger circuit

Grid dip meter

Vacuum tube tester

Photography
. e
To find -

Photo - cell
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