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The purrose of this research was to eramine the curriculum

of the E Ed. degree ( major in physics ) The study was about the
sutjects, the course contents, the laboratory practice, the course
units, the methods o€ teaching, the construction of the teaching
aids, including the problems and the difficulties in the working
cordstions o the teachker The investigatien alse included the study
of the rminor sutject taken by the students and thc extra activities
that vwould irprove the ouality of bteing a science teacker The sample
used 1n this research wes the B Fd  praduates major in physics “rom
the College of Educaticon, Rangszen, durtirg the acaderic years
16£5-1970
The results shoved that most graduates asreed that the contents

of the physt1cs courses were suitatle They said that the method

adopted by the majority of the teacher in the college was by lecturing
The laboratory rractice was said to have sore relationship to the
lectures to a certain extent, but the instrurents and the exverirental
¥1ts viere inadeauate The rajority of the eraduvates wantad rmore credits
attached to the labeoratory courses because they cculd te very useful
in practice. Those vho came fror the pre university class agreed thet
the courses at the bacheler degrese level were related and consecquential
to the courses they studied, however those who care frorm the ligher
certificate in education said that there was little connection between
the dogree course and the ccurse they studied The courses that the

¢raduates wantec the college to arrange to be tausht were, the electronic



laboratory course and the seminar on the prosress of the present day
science, The mazerity of the graduates agreed that treatment of the
course was not wide and deen enough and some varts of the courses
were the exact dunlications of the courses they had studied before
entering the degree course

The graduvates wanted the lectures to demonstrate and
expverirent varicus methods of teaching for them to adopt as a model
for vractice They also wanted te include a new course  the
tezchaing of physics ' in the curriculurm

The graduates vartes the college to provide rore audio visual
rmaterizls, more usc of the instruments in the teaching of science
The college they szid. should alsc support projects on vriting and
translating text beooks anto Thai urdersraduntes to te able to learn
more Finally thcy wanted the cecllerse to supvort activities on

science because they felt 1t could te used in practice
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4, Phys. 311 Mechanics I  3/3

1. 3tatics and ilydrostatacs
1.1 Force action on a particle. Characteristics of a force, Parallelo-

gram of force. Resolution of a.force.lriangle of force. Lami's theorem
Polygon of force. Resultant of several force. Condition of equilibraunm
of any number of force acting on a particle.

1.2 Coplanar forces acting on a rigid body. Parallel forces. Resultants
of two like and unlike parallel force acting on a rigid body. Moments.
Compositions of couples. Moments about an axis.

2. Hydrostatics

Fluid pressure. Thrust on a plane surface. Pressure at a pionk.

Transmission of fluxrd pressure. Hydroric press. Density and specific
gravity. Pressure intensity at any point. Balance columns of liquad.
Resultant thrust of a liquid on any plane surface rmmersed in it.
Centre of pressure. Lguilabrium of floating bodies hydrometers.
Equilibrium of a hody floating,or tolally immersed in a liguid and
partly supported by a string.

3+ Dynamics

Motion of a particle in ohe dimention. Newton®s law of motion. Motion

of connected particles. Attwood'machine. Work and energy. Work done

by & constant force. The principle of energy. Rate of a constant

force. Units and dimension.
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2. Phys. 412 Mechanics II 3/3
1. Elements of Vector Analysis

Compesition of vectors. Parallelogram law of addition., Multiplication

by a scalar. Derivative of a vector with respect to a single scalar



variable.Components of a vector in terms of unit coordinate vecteors.

scalar and vector praducts of two vectors. Linear and sngular velocity
and acceleration.

2, Relative Velgcity

Relative velocity and acceleration of two partacles moving in the
same streaight 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 gaven time.

4. Simple Harmonic Motion o

2

S.H.M. 1n straight line. Solution of the equation = Wx

at2
Force necessary to produce 3.H.M. Hocke's law, Spiral spring and elastic
string. The simple pendulum. The second pendulum.

5. Impact and Impulsive Force

Impulsive reactron. Conscrvation of momemtum., Newton's experimental
law. Loss of kinetic energy. Direct and obligue impact between elastic
bodies or between elastic body and a fixed smooth plane.

6, Circular Motion

Centrifugal acceleration. The- .conical pendulum. Governors of
steam~engines. Motion round az curved track. Equilibraum of a smooth
ring on a rotating wire. Motion in a vertical circle.

Te Friction

Equilibrmum of a particle on an znclined plane. Motion of a particle
on a rough ainclined plane.Friction in relataon tor rugad bodires,
Centre of mass of number of particles. Centre @f mass of bodies which
have axes of symmetry. Umiform straight rod. Rectangular plate,
Rectangular b .ack. Sphere. Right circular cone. Right carcular
¢ylinder. Centre of mass of triangle plate. Trapeziumx, Curved surface

of a cone. The ‘frustrum. Spherical surface. Hemisphere. Arc of
a circle,

8. Work & Machine

Work and energy, wmits of work,principle of Virtual work, Machine

mechanical advantage, velocity ratio, efficiency. System of pulleys.

with a single string,Weston Differentisl Pulley.Wheel and axle, sCrewd.
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- I

1. 'Thermometry

1,Concept of temperature. Thescales of temperature. The essentirals of
thermometric. substance. Determination of steam and ice p01nts: Correc~

tion of mercury-in-glass thermometer. Different types of thermometer.
2. Expansion of Sclads

Coefficients of expansion,and therr determination, Some consequences
of expansicn.

3. Expansion of Liguids and Gases

Liquads: Coefficients of spparent and absolute expansion. Mean coeff-

1cient of expansion. Indirect determination of absolute coefficient.
Amonalous expansion of water.
Gases: Expansion of gases at constant pressure. Pressure coefficient

and 1ts determination. The absolute zero. Gas equation. Boyle's law.
Constant volume gas thermometer and its .theowny. Constant pressure
gas thermometer. Calendar's compensated gas thermometer.

4. Calorimetrv
Quantrty of heat. Thermel capacity. Specific heat an®t 1ts determina—

tion . Specific heat of gas,their ratio and their determination. Speci-
fic heat of over-heated steam. Latent heats and their determination.
Calorimeters. Atomic and molecular heats.

5. Change of State

Normal freezing point. Laws of fusion. The determination of meltang

point of solad. The anverse-~rate curve. Unstable condition. Change in
volume 1n solidification. Influence of pressure on melting point.
Regelation. The freezing of solutions. The fusion of alloy. Low
melting point zlloys and thear application.

6. Evaporation and Ebulition

the properties of vapours. The three states of matter. The pressure
of seturated vepour of ligquad. Dalton's laws on partial pressure and
on pressure of saturated vapour. Measurement of s.v.p. of liquid ak
low and high temperatures. Condition under which boiling occurs.

Steady boirling s.v.p. of liquid at normel boiling point s.v.p. of



liguid available in small quentity. Vapour pressure of solutions. Varia~
ti1on of B.P. with pressure. Hypsoneter. Theitrzdle point. Vapour densaity
and 1ts determination. Cooling produced by evaporation.

T+ Water in the Atmosphere

Relative humidity. Dew point. Hygrouneters. Cloud and mist, dew and
frost, snow and heail.

8. Dynamical theory of heat

Early theoraes of heat. Joule's experiments and first law of thermody-
nics adiabatic changes. Work done by gas during expansion. Change in

ternperature during expansion ond contraction. Calculation of Jj. from Cp

and Cv‘ Joule's exparimeni to 1nvestigate work done when gas expands,
Iiquefaction of gases.
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4. Phys. 422 Heat II 3/3

1. Conduction Convection

The transfererce of heat. Thermal conductivity, and 1ts determination,
Distribution of energy along the bar one end kept at definite teamperature,
fomparision of thermal conductivities. Thermal conductivity of Hg and
of liquid i1in general. Thermal conductivities of gases. Convection current
in air. Newton's law of cooling.

2. Radiation

Preliminary remarks. Instrunents for detecting heat radiation,
Rectilinear propagation of radiant energy. Inverse square low for radiant
energy. Refrection and refraction of radiant energy. Distribution of
radiant energy in heat spectrum. Leslie's cube. Mellomi's experiment.
Prevost theory of exchange and supporting evidence, I = A+ R + T
Radiant energy from heated substance. Bodies exchanging radiatoon at
different temperatures. The radiation of cold, Stefan's law., Black
body radiation. Distibution of energy in spectrun of black body. Wien's
displacenent law. Solar radiation and solar constant, Emssive and

absorptive powers. Surface emissivity. Dewar's flask,



%, Kinetric Theory of Gascs

’Summaryﬁof all gases at low pressure 1.e. gas law. The structure of
%eéfﬁct gas. Calculation of pressure. Avogadro's , Boyle's :rDalton's
laws, Introduction of temperature. Determination of Avogadro's number.
Maxwell's law ol distrabution of velocities. Mean velocity and most

provable velocity. Experanental tes’ of Maxwell's law. The mean free
path and nuwber of collisions. Probability of path of 2 given length,
Collision wath solid boundery Knvdsen's cosine law., Thermal conductavity

and viscosivy of gases.

4, Fausabiona of States of Gases

Virial equation. Vioiel coefficients. Boyle's temperature. Andrews
experiment. Van der Waal's eguation. Properties of Van der Weaal's
equation, Comparic-on vith expertment law of corresponding states,

and reduced equation of state. Other equation of states,

5. Thermodynamics

Bqurlabrium. Volume expansivity. Bulk modulus of gas. Farst law of
thermodrnemics, and spplication, Second law of thermodynamics and power
cycles. Engines and heat pump. Refrigerator. Absolute zero. Entrapy.

6. Production of low Tcmperature

The Picteu or Cascade Process. The Lande nethod. The Joul—-Kelvin
effect. The Claude method. The Lageefaction of delium,
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5« Phys. 471 Introduction to lodern Physics I 3/3

1. Introdurtion

Developuent of the atomic concept. Discovery of photoelectric effect
by Hertz. What are the particles® Faraday's Zeeman effect, Particle
aspect discharge tube. perrin’s experiment. J.J. Thomson. Betermainstion
of e and e/m wnth velocaity{ Kaufmann). Radaius of an electron,
mass of an electron .

Atomic Structure : Spectrum. Line spectrum. Enpirical relation-Live-
ing md Dewar-Hartley Balmer-Rydberg and Schuster-Ritz,. Structure



of the atom. Prout. Thomson. Barkla. Thomson's atom. Rutherfor@‘g
miclear atom and scattering of o4 -particles. Bohr's theory of the
hydrogen atom. Bohr's nodel and explanation of spectral sérles of hydro-
gen atom. m/myg corresponding principle. Experiment verification of
stationary energy state of an atom. Sommerfeld's ellipcal orbit of
electron. Space quantisation. Larmor's theoren. Stern-Gerlach
experimental. Effect of magnetic field on spectral lines-Zeenan,

2. Atomc Structure and Optical Spectra

Complex atoms, theory of the many-electron atoms, shells and sub-
ghells, Wave mechanics of many-electron atoms, The periodic table
of the elements: Atomic numbers of the elements. Some features 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. & 5th. peraod, the periodic table concluded.

Optical spectra: Atomic and molecular spectra. Total angular monen-
tum and 1ts selection rules. Alkali-type spectra. The term energies
of the alkali-metals, Spain-orbit effect for an electron in a central
field. Faine structure of alkali-type spectra. Multiplet levels of
one-electron atoms. Fine structure of spectral lines of one-electron

atoms. LS coupling., LS multaplets. Spacing of LS multaplet levels.
The arc spectrum of Hg. Equivalent electrons. 3J coupling. The effect

of nagnetic field on the atom. Classical theory of the magnetic energy.
Zeenan effect 1n a huge field. Zeeman coffect 1n a weak field. Zeeman
patterns of LS multiplets in a weak field. Paschen-Back effect,
The Stark éffect. Stern~Gerlach experiment, Isotope structure and
hyperfine structure, The breadth of spectral lines. Moiecular spectrae.
Rotation spectra. Vibration rotation spectra. The general theiry of
molecular qQuantum states, Eiectronic bends. The Raman effect,
3, X-rays

Early developement in X-rayss Rontgen's discovery. Production and
neasunent of X-rays. Classical pulse theory oe X-rays. The scattering
of X-rays. Absorption and fluorescence. X-rays spectra. The crystal

diffraction grating. The X-rays spectrometer. Bragg's discovery of



monochomatic characteristics of radiations. Moseley's lawe. The origin
of X-rays lines. X-rays energy levels., The continuous X~-rays spectrum.
Intensity of continous spectrun, Interaction of X-rays wath atom:
The absorption of X-rays. The Comptons scattering of X-rays. Refraction

of X~-rays. Measurement of X~-rays wave lengths by ruled grating.

Some recent development in X-~rays spectroscopy : Multiple 1onmization
of 1nner electron shells. X~rays spectira and the outer part of the ¢
atoms. X-rays spectroscopy of sclids. Photoelectric effect.

Parr production . DBremmstrahlung,

.e *e e
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6. Phys. 472 Introduction to Modern Physics I1 3/3

1.+ Lsotopes and Nuclear Structure

The masses of atemic nucleir. The constituents of nuclei., The
Bindaing energy°of nuclei. Nuclear radii- Distrabution of natursl iso-
topes. Nuclear shell structure. Nuclear force. Nuclear models. Mesons
and nuclear force. Experimental mesons. Structure of deuteron. Nuclear
spins and moments, Electric moments of nuclei. Magnetic dipole moments
of nucler. Nuclear magnetic resonance. Nuclear magnetic resonance
absorption. Nuclear magnetic resonance.

2. Natural Radic-activiiy

Discovery of radicactivaty by Becquerel. Classification of rays.
Radioactivar, transformations. Radiocactive series. Radioactive time scal—
es.Other natural radicactive isotopes. The ¢f-particles, theory of

d—dlsln'tegratlon. Thep particles. The continuous ]3 -rays spectrunm.,
Neutrino theory of ﬁ—decay. ﬁ-ra;ys line spectra and internal
conversion. lonisation by F*?artlclES. Cerenkov radiation from

electrons. The “-rays. Metastable states and nuclear 1 SOMCTl SHe

3+ Induced Nuclear Transformations

Conservation laws for nuclear reactions. Nuclear reactions with
natural Ol-particles. Mscovery of neutrons. Properties of neutron
Magnetiee monent of the neutron. Wave nature of neutron. Neutron refr—

action artificial radroactivity. Radiocabon datinge. Nuclear reactions



with partacle accelegators. The' Cockeroft-Walton experiment, The Van
de Graaff Electrostaflc-generator. Nuclear energy levels. The fixed
frequency cyclotron. Proton reacthons. Deuteron reactions. Discovery,
of nepturnum and plutonium OL-partucles reactions. The dascovery of
americiun and curium . Discovery of &Staﬁl;e. Discovery of Berklium
and Californium. Element 99, 100, 101, 102

4., Nuclear energy sources

Thermonuclear reactions. Proton-proton reaction. Energy generation
1n lhe sun and stars. The discovery of nuclear fissions, The mechanien
of nuclear fission. Fission by slow neutrons. Nuclear chain reaction
controlled, wncontrelled, and critical agsembly, C(Classes of nuclear
reactors. Research reactors. Radicisotope production. Plutonmium produc—
tion. Regenerataive and breeder reactors. Power reaciors.

5. Hygh Energy Nuclear Processes

The synchrocyclotron. Cerenkov radisbion. The scatterlné of high
energy particies. Scattering of n by p . p-p scattering. n-p scatter-
ing. Collisions of high speed particles with nuclei., High cnergy fission
Nuclear Spallation end Stars. Artificial production and properties of
mesons, _Production of charged ﬂT-mesons. The transformations of
charged dn:mesonsu The qT-uA(rradloactlve decoy. Transformation of
JAZmesons. Radicactive decay of /4Cmesons= The production and decay
of neutral ﬂrmesons. The capture of negative 7Tmesons in hydrogen.

The interaction of high-energy mesons wath nuclex.
6. Cosmics rays

The discovery of cosmc radlatlon: Effects of earth magnetic field,
The primary proton cowmponent. The origin of cosmic rays. Shower compo-
nent of cosmic rays. Auger aar showers. Rossi transition courves
Drscovery of positron. Penetrating component of cosmic rays. Creation

of mesons., Transformotion of qrmesons. The hyperons.
T+ Nuclear Detectors

Drfferent types and uses of nuclear detectors.
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T. Phys. 351 : Electricity and Magnetuism I 3/3

1. Magrietism
General properties of a magnet. Magnetisation and demagnetisation,

Magnetic ond non-magnetic substances. Magnetic dafferences between uron
and steel. Applicaiion of magnets. Molecular theory of magnetism, and
experimental evidences for the theory. Explanation of the phenomena

by molecular theory. Magnebtic force and inverse square law. Magnetic
field, Soft iron in the magnetic freld. Magnetic Screening. Magnetac
noment. Neutsal points . Earih's magnelac field, Magnetic and geograp-
hic merrrdians . Determination of angles of declination and of dap.
Magnetometers and their uscsa.

2. Electrogstatics

PositiLve and negative electricity., charge by fraction. Conductors
and dielectrics. Gold leaf eleciroscopo. Inverse square law. Electric
potential. Electric fieldd. Electron volt. Chargang by induction.
Electrophoruvs. Paraday sice pad)l experiment. Distribution of charge
over the surface of a conductor. Capacity energy of a charged conductor.
Effect of earthing. Condensers in series and parallel. Comwon types
of condcnseqﬁ. Leyden's Jar, variable air condenser. Seat of an energy
in an electric field. Loss of energy on sharing charge, Electrical
machines-Wimhurst, Van de Graff generator . Innes of forces and elec-
tric field. Gauss® theorem. Freld due to an i1solated chaged conducting
sphere, Electric field insade a hollow conductor and screenmang. Force
on the surface of a charged conductor. Mechanical applacations :
absolute electrometer, charged drops, charged soazp bubble. Calculation
of capacities in simple cases :- capacity of asolated sphere, of con-
centric spheres, of parallel pla’e condensers, of cylindraical conden-~
ser . Capacity of gold leaf electroscope. Quadrant electrometer and
1ts uses.

3+ HElectrodynamics

The electric current and magnetic effect. Magnetic field accompa=-
nying a current. Ampere's theorem. Unit of current . Tangent galvano=

meter., E.M.F. and P.D. Ohm's law . Resistance. Practical umts.



Combination of resistances . Resistivaty, Electrolysis and Faraday's
Water, copper and silver voltameters. Kirchhoff's laws. Wheatstone's

network. Sensitiveness of a bradge

4, Blectrical Measurenents

Galvanometers. The suspended coil. Einthoven®s string galvancmeter,
Thermo gaelvanometer. Sensitiveness of galvanometer. Galvanometer resi-
svance shunt. Yolimeters. Ammeters. Hoit wire instruments. Soft iron
instrunents. Resistance.

Measurements of resisiances. Wheatstone's bradge, Meter bridge.
Calibration of meter bridge. Callendar and Graffiths bridge. GglvanoJ
meter resistance ( Kelvin ) Battery resisitance ( Mance ) Low resistances
Cells, Comparisen of e.m.f. Potentiometer, Measurement of current by
potentiometer. Resistance of a cell. Rayleigh potentiometer. Cromton
potentioneter.

5. Electrolysis

Ionmic charge . Conduction. Polarisation. Elecirolytic dissociation
evidence from ostnotic pressure. Migration of 1ons. Ionic velocitias,
Direct determination of aonic velocity. Partial or i1onic conductivities,
Measurement of conductivity. Standard cells. Concentration cells.

Source of energy in concentration cells., E.M.F. of concentration cells.

Amalgan concentration cells. Soluftion pressure. Droping electrodes.

Normal electrodes, Capillary electrometers Secondary cell or accumu-
L Zators. Faure cell,

6. Thermo-Electricity

Segbeck’s effect. Thermocouple. Practical applications. Peltier's

effect. Conversion of heat into work. Theory of Paltier's effect.
Thomson effect. Thermoelectric lines.

-
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8. Phys. 452 Electricaty and Magnetism II 3/3
1. Electromagnetics

Strength of magnetic shell, Circular current . Solenoidal current.

Work done 1n carrying a magnetic pole round a clirrent. Line intergral



of magnetic field. Magnetic field due to straigth current. Magnetic

field due to solenoid., Magnetic permeability. Magnetic inductron
Boundary conditions. Magnetic ghielding, Force on magnetic body in a
nagnetic field. Equivalento of current and magnetic shell i1n any wmed-
um. Force on current in magnetic field. Suspended coil., Effect of
current on current. Coaxral coils. ' Siemen's clectro-dynamometer.
Electromagnetic induction. Lenz's law, Circulation of charge d?e ‘o
induced e.m.f. Ballistic galvanometer—suspended magnet gype—suspended
corl type. Damping. Calibration of ballastic galvanometcr., Capacities.
Resistance by nethod of damping. Measurement of magnetic flux.
Standards of magnetic flux. Grassot fluxmeter,

2+ Magnetic Properties of Materials

Theories of magnetisation. Intensity of magnetisation and magnetic
susceptibility. Magnetic induction demagnetisatiocn. Practical methods
magnetoneter and ballistic method. Cycle by ballaistic method. Cycle
of megnetisation-hysteresis. Iron and steel. Hysteresis tester.
Steinnetz law. Iron and steel alloys. Magnetic alloys and non-magnetic
subgtances. Force hetween magnets in contact. Wesk magnetic field.
Tine lag. Very strong freld. Variation of temperature. Mechanical

stress. Magneto-striction. Molecular theory. The magnetic circuirt,
3. Varying Currents

Inductance. Growth of current. Decay of current, Inductance of
solenold . Cecaxaal cylinders. Charge and discharge of condensers,
Measuremnent of high resistance by leskage. Mutual inductance.
Calculation of mutual inductance. Current in secondary. Charge
Flowing in secondary circuit. Induction coil. Practical method of
neasur ing induction. Conpariscn of self-inductances. Compariscon of
capacities. Circurt with anductance,capacity and resistance ( charge ).

Frequency of oscillation. Limiting case. Discharge ILamiting conditions.
Rate of discharge. -

4. Alternating Current

Circuzt wath inductance and resistance. Vector diagram, Measuring
instruments. Virtual current and e.n.f. Measurement of inductance.

Power 1n A.C. circuit. Powar factor. Watineters. Circuit contaimng

. 1 +



¢,L and R. Choking coil. Trassformer. R.L. of wires for current of high
frequency. Shielding effect of a nass of netal, Repulsion between
conductor and a circuit carrying A.C. Rotating H. Single phase motor.
Rotating vector. Application of inaginaries to circuit hevang L,C and
R. General from of Wheatstone bridge. Owen®s bridge. fAnderson's
bridge. Corparison of M. and L. ( maxwell y Vibration galvenometer.
Comparison of C. and M. Frequency meter or bradge.

5. Units

Dimension. Uses of theory of dinensions. BElectrical units.

Relation between the two systems. Electromagneiic systen of umits.
Electrostatic system of units. Relation between units of the two
gystens. Practical units. the M.K.S. systenm.

6, Conduction in Gases

Spark discharge, Paschen's lew, Discharge at low pressure,

Cathode rays. Rontgen rays. Secondary radietion.
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1. Introduction

Three aspects of light ( rays, waves and quanta ). Light as a
forn of energy. Light rays and beams. Velocity of light, The
human eye.

2. Reflection and Refraction at Plane and Curved Surfaces

Reflection at surfeaces of plane and sphericel mirrors : applications ;
derivation of formula and uses ; refraction through various Media
including lens and praism 3 spplication ; derivation of formula and
uses ; experinental description of various methods of deterimanation

of the constant of reflecting and refracting surfaces.
3. Defects of Vision

Far and near paints of ©the eye. dccommodation. Shortsight far-
si1ght and long sight. Astigmatisn.
4, Aberration -

Defect of leng spherical aberration, coma, astigmatism, field

curvature, distortion. chromatic aberration, minimisation of aberration.



5. Optical Instrunents

Visual angle. Angular nagnification, Telescopes, Microscopes The
eye ring. Camera, Projector Prism binoculars.

6. Photonetry

Candle~power. Intensiiy of 1llumination Luminous filux. Luminous
incensity of a scurce., Intensity of i1llunination of lumincus flux.
Relation bebween luriznous intensity and 1llumination. Braghtness of
a surface. Reflection and 1nitensity of transmissicn factor. Photoueters
and comparison of candle powers measurement of intensity of allumina-
Lion,

7. Dispersion and Spectrs

Spectrun of white light. Production of pure spectrum. Infra=-red
and ultra-vrolet rays. Deviation produced by small angle praism,
Drsperive power. General formula for dispersive power. Achromatic
prasm. Deviation produced by achromatic prisms. Direct-vaision
specltroscope

8., Velocaty of Light

Romer's astrononical method. Bradley's aberration method. Firzeau's
rotating wheel net'.od. Foucault's rotating mirror nethod. Velocity of
~z2light 1n water, Michelson's nethod.
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1. Light Yave

Periodic motion. Wave motion, Simple periodic wave. Velocity of

wave, Wave length. Droppler effect. Amplitude. Reoflection and refrac-
tion of waves.

2. Superposition of Waves

Prainciple of suserposition. Addition of simple periodic Totions
along the same line. Vector adiation of amplitudes. Superposition of
two wave trains of the same frequency. Superposition of many waves
with random pheses velocity. Addition of simple periodic motions at
right angles.



%3« Interference of Two Beams of Light

Huygens' princaple. Young's experiment. Intefference fringes from
a double source. Intensity distribution in the fringe system., Fresnel's
bipraisn. Fresnelfs mirror. Cohevent socurces. Lioyd's mrror. Billet's
split prasm. Michelson's Interferometer. Circular fringes. Localised
and non-localisd fringes. Whitelight franges. Applications of Michel-
gon's interferoneter. Twynan and Green's interferometer. Deternination
of n by interference methods Jamin's and Rayleigh's interferoncters.

4. Interference Involving Multaiple Reflection .

Reflection from a plane paralled film. Interference in the trans-—
mitted light. Falm of varying thickness. Newton's rings. Nonreflecting
films. Fabry and Perrot's interferometer. Brewster's fringes. Sharp-
ness of Haidinger fringes. spplication of the Fabry an Perrot's
interferometer and etalons. Interference filter. Lummer-Gehrcke plate.

5+ PFraunhofer Diffraction

Fresnel and Fraunhofer diffraction. Diffraction by single slit.

Grephical treatment of amplitudes. Rectangular aperture., Resolvang
power with rectengular aperture. Resolving power of prism. Resolving
power of telescope. Brightness and 1llumination of star 1mages.
Resolving power of a microscope. Phase contrast mieroscopae. The
double slait.

Qualitative aspects of the pattern. Derivation of the equation of
intensity.Corparison of the single and double slit patterns. Digtinc-
tion between interference and diffraction. Positions of the nexana
and manima and mssing orders. Graphical representation. White lizht
fringes., Effect wadth of source slit. Michelson's stellar interfero-
neter. Wide angle anterference.

6. Diffraction Grating

Effect of incresing the nunber of s5l1ts . General equation for
intensity. Principle nexina, Minima and secondary maxina. Fornation
of spectra by a grating. dispersion, Overlappang of orders. Width of
the principal maxima, Resolving power. Vibration curve. Production of

ruled gratings. Control cof the intensity distribution anong onpders.

Ghosts. Measurement of wave lengh with grating. Concave grating.



Echelon grating.
7. Presnel Daffraction
Shadows. Fresnel's half-pericd zones. Diffraction by circular

aperture.Daffraction by circular obstacle. Zone plate. Vibration
curve for circular division of the wave front. Cylindrical wave front.
Fresnel integral. Variation curve for strip division. Cornu's spiral.
Straight edges Rectillinear propagation of laght.

Luminosity of diffracting edge. Single glit, Uses of Fresnel
integral in sclvang diffraction problens Diffraction by opague strip.
Double slit. Babinet®s pranciple,

8. Polarrzation of laght

Introduction . Polarization by reflection: Pictorial representa-
tion of light vabrations. Polarizing angle and Brewster's law.
Polarization by a pirle of plates. Law of Malus. Polarization by
Dichroic crystal. Double refracticn. Optic axis. Principal seciions
and principal planes,

Polarization by double refraction Nicol prism. Paralles and
crossed Nicols. Refraction by calcite prism. Rohon end Wollaston
prisas. Polarization by scattering.

YRR R R R R R R s T T R N N RN N NN NN NN R EE R NN R RN AN
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1. Wave Motion and Frequency Measuremend

5.H.M. amplitude and period. Sound requiresg a nediun. Propagation
of & sound wave., Particle velocity. Displacement of a layer at a gaven
nstant. Wave length and velcocity of wave. Phase differende and path

difference. Plane progressive wave egquation. Pressure variation due

to progressive plane wave. Compression and rarefaction the ear.

Longitudinal and transverse waves., Some elecirical spplicetion in
gsound-carbon microphone-telophone earpice-movang coil loudspeaker
grammophone disc, sovund film,C.R.T. using the C.R.T.

Measurement of frequency of a tuning fork. Falling plate, siren,

phonic wheel, compounding of perpendicular vibrations,lissajous figures,.



2. Characteristics, properties and Velocity of Sound Wave

Characteristics of notes : pitches, musical, intervals, intensity
and loudness,,decibels phone, quality or timbre. Helmholtz resonotors.
Properties of sound wave : reflection, acoustic room reverberation,
Sound waves . Destructive interference. Velocaity of sound: Quancke's
tube, V. of sound i1n free air Hebb's method. Other velocity of sound
determination. Beats, uses of beats, v. of sound in medium, v. of
gound 1n gases, Laplace's correction, Effect of T. and P. on v, of )
sound an gas. Ultrasonic and supersonic. Doppler effect, caloulation
of apparent f.

3. Vibrations in Pipes, Strings and Rods .

Stationaery waves, nodes and anti-nodes. Differernes between plane
progressave and stationary waves. Variation of pressure an the station-
ary waves. Vabration of sir in pipea: closed pipes, overtonas of
closed pipes, open papes, overtones of open pipes: Detectrion of nodes,
anti-nodes and pressure variation in pipes, end correction of pipes.
Resonance, resonance in tubes or pipes, resonance tube experinent.
measurement of velocity of sound and end correction of a tube.
Vibrations 1n strings: velocity of transverse wave along streiched
string, modes of vabration of a stretched str:-.z, verrficatron of the
laws of vaibration of 2 fixed string, The soncneter. Mell's experinent
on vibraticn in stretchel string, Measurement of freguency of A.C.
MAlIYNIS,. Velocity of lungrtudinal wave in wires. Kundt's tube,
Determanation of velocity of sound in a rod. Determination of Youwng's
modulus of a rod. Determination of v, of sound in gases. Comparison
of velocities of souni in gases by Kundt's tube. Vaibration an plates,

Chladni's figures.
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12. Phys. 461 Electronics 3/3
1s_Introduction

Electrenic systems, fundamental consideretions in electron tubes.
2. Emssion of Electrons

Source and control of electrons, Thermionic enrssion, Photoelectric

v 1
- ’ [



em1ss10n, secondary eM1SS1ON, high field emission, 10niziiion.

3, The High Vacuum Diode
The potential dastribution between the electrodes , equatron of

gpace charge diode as circuii elenent, rectifier.

4. The Trrode
The grid, characteristics of tricde, triode parameters. Multi-

electrode tube. Totrodes, tetrode characteristics, tetrode parameters,
pentodes, pentode characteristics, remote-cutoff tube, Beau power
tubes.,

5., Vacuun Triodes as Circurt Element

Introduction, Symbols and terminology used an circuirt, Graphical
analysis, Potential-Source , Equavalent Representation of triode.
Current-source equivalent representation of a traode.

6. Basic amplifier principles

Clasgification of tubes and amplifiers. Mechanism of cirtain
electronic circuits.

T+« Solid State Theory

Electron theory of metals. Contact potential, Semiconductor,
crystal structure of semconductors.

8.Transistor

Type a transistor. %Fhe p-n junction, the p-n-p Junctron transis-
tor

9, Trangaistor as circuit elemonts
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13, Phys, 462 Radio 3/3
1+ Introduction, Modulation and DemoJdulation of radio wave

Wavae motion, types of wave, properties of waves.

2. Bransm ssion _and Reception of Signals by Radio Wave

3. Principles of Simple Radio Receiving Set

The crystal set. The diode detector set. The triode detector set.
The regenerative detector set.



4, The Audio Frequency Amplifier
Prineaples of the audio frequency amplifier. Methods of coupling*
Trensformer couling. Capacitor coupling. The Audio frequency amplifier
umt., The public address system. The electrlcél phonograph.
5. Eliminating the B Battery , C Battery and A Battery
Some faults of batterpes. The diode as rectifier. Filter system.

Half wave and full wave rectifier.

6. The A.C.-D.C. Power supply.

T+ The radio frequency amplifier.

B. Dynamic lound speaker.

9+ Volume control, Automatic volume control ( 4.V.C. ). Tone control.
1Q. The super-hetrodyne set.

11, Component of modern radio set.

12, Vacuum tube ¢oseillstors.

13. Transmitter.

14. Assembly and repaar of radio set.
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1e lanear expansion of solad.

2. Coefficient of apparent expansion of liquad.

3. Caeffrcaient of real expansion of lagquad.

4+ Latent heat of ice.

5. Latent heat of vapour.

6. Newton's law of cooling.

7+ Correctaon of tranfer of heat by Rumford's method and Regnault's
method.,

8. Joule's mechanical equavalent of heat.

9. Joule's electrical equivalent of heat,

10. To find specific heat of liquid by using electrical current,



11. Bpecific heat of sclid.

12. Continuous flow calorimetor.

13, Charle's law.

14. Boyle's law .

15. Hope"s spparatus.

16. Hygronmeter.

17. Thermoelectric effect.

18, Calirbration of a thermometer.

19. To find the fixed points of a thermometer.
20. Conductivaty of heat.
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1. Raesonance tube,

2. Sonometer.
3. Kundt's tube.
4. Melde's experiment.

5. Sterboscope.
« v ) t
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teSurface tension of a liquad.
2. Torsion balance.

3. Young's modulus.
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1. Deflecting magnetometer.

2. Oscillating magnetometer,

3« To find the pole of & bar nmagnet.
4. To find H by a tangent galvanometer.,
5. KBarth inductor.



6. Tangent galvanometer.
v [ §
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1. Analysis of a dynamas

2. Inverse squarc law.

3. Ohm's law.

4. Wheatstone bradge.

5+ Slide wire bridge.

6. Carey-Foster bradge.

T« Mapping of an electric field.

v 1
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1. Polarization,

2. Spectrometer.

3. Dispersive power.

4. Wedge photometer.

5¢ To fand U of g laquad by using a plane mirror and lens.

6. To find U of a liquid by using a concave mirror.

T+ To find U of & liquid by using a travilling vernier microScope,
8. To find F and R of curved mirrors.

9« To find F and WU of concave and convex lens.

10, To find U of a liquad by using a hollow prisa.

14
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1+ Vector of forces.

2. Simple pendulum,

3+ Bar pendulum,

4. Projectile.

5. Beffer's pendulum,

6. Kater's pendulum.

T« Simple hamonic motion.

8, Centifugal force,

9+ Measurenent of G by Melde's experiment.
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1. Wheatstone bridge box.

%: Wien's bridge.

3. Anderson's bridge.

4, Potentiometer.

5« Owen's bradge.

6., A.C. source.

Ts To measure the frequency of an A.C. source.
8. Conductivaty of liquid.

9. Resistance temperature coefficient.

10.Ballistic galvancmeter.

L
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1. Condenser capacity.

2., Construction of volitneter and ammeter.

3. Measure of resigtance by volimeter-ammeler method.
4. The use of voltmeter. /

5. Calabration of an ammeter and voltieter.

6. To neasure the freguency by using L-C circuit,

Ts» The usc of electrical instruments.
v |3

3. MTURINNITUAADILNUNLLNAY T 2ABURIURITVIN ADIAIND LY

1. Newton's ring.

2, DM1ffraction.

3% Bangle slat 4 double slats.

4, To find R and F of curved mirror by Newton's formula.

5 To find F of lenseses by Newbton's formula.

6., To find R and ¥ of a curved mirror by magnificetion method.
Te To find F of a lens by magnification method.

8. Thick lens.

9., Photogrphy.

L N N N N R R LR R L R R I T I T I T I I T I



4. Phys., 484. Physics Laboratory 1V 2/4

o oy ﬁ] o =f oy ¥ ot 1 nlv
1. nwﬁnunmrmaaqmmﬂnamiﬁmuﬁ U5 2NDUA LN TIR ABIA 97D 1LY

1. The use of electronic instruments.

2. Characteristics of a diode.

3. Rectifier and filter.

4. To measure the frequency by oscilloscove.

5. Characteristics of a tricde.

6, Characterrstics of a pentode.

7. Simple stage amplaifier ( triode ).

8. Multistage of amplifier { triode }.

9., To measure the gawn of an amplifier.

10. Power awplaifier ( pentode ).

11. To construct an oscillator of various types.
12. Construction of radio,

13, Reparr of a radio. Repair of an amplafier. Repair of T.V.
14. Wave shapaing circuit.

15« Trigger circuit.

16, Grad dip meter.

E t
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1. Vacuur tube-tester.
2, To fand BM .
3. Photo-cell.
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