——
COURSE SYLLAEUS (DEPARTMENT OF PHYSICS,
UNIVERSITY OFABU.JA)

PHY 101: Introductory Mechanics and Properties of Matter
(3 Credit Units)
Units: Basic S.1 Units, derived units, dimension analysis. Scalar
and Vectors. Statics concurrent forces in equilibrium, non-
concurrent forces. Moments of a force. Frictional forces. Elastic
forces in static structures. Kinetics: Speed, velocity and
acceleration, equation of motion for bodies moving with uniform
acceleration and variable acceleration. Displacement and
velocity-time graphs, fi=e fall and vertical projection. Projectiles
in two dimension and trajectory. Dynamics of particles: Forces
and linear motion, conservation of momentum. Work, energy,
power and efficiency. Elastic and inelastic collision. Rotational

dynamics and gravitation. Motion of rigid bodies. Fluids at rest
and fluids in motion.

PHY 102: Introductory Heat and Thermodynamics (2 Credit
Units)

Thermometry: Thermometers and scales of temperature, linear
expansion, volumetric expansion. Heat energy; specific heat

capacity, latent heat. Thermodynamics: First and Second laws of
Thermodynamics, isovolumetrics, adiabatic, isothermal

processes. The carnot cycle, cryogenics. Thermal properties of
gases: Boyless' and Charles' laws, the ideal gas law, the two
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principal specific heat capacities of gas. Kinetic theory of gases:
assumption of the kinetic theory. Maxwellian distribution.
Deduction from the kinetic theory of gases, Avogadro's law,
Graham's law of diffusion, Dalton's law of partial pressures,
Transfer of heat: Conduction. The ideal radiator, intensity
distribution in black body radiation.

Prevost theory, kirchoof's law, Stefan's law. Wiens displacement

law.

PHY 103:Introductory Optics, Waves and Sound (3 Credit
Units)

Elements of Geometric optics-Ray optics, reflection by plane
mirrors, spherical mirrors, refraction at plane surface, refraction
through thin lenses, Defects of lenses and correction, optical
instruments.

Elementary treatment of wave properties: Propagation,
interference, diffraction, polarization, wave motion: Transverse

and longitudinal, forced vibrations, resonance, interference and
beats.

Sound: Motion at supersonic speeds, intensity of sound, the
resonance tube, frequency response of the ear, high fidelity.
Ultrasonic, simple harmonic motion (s.h.m). Photoelectric effect,
spectroscopy and atomic physics; continuous and line emission
and absorption spectra. X-rays. Wave mechanics: qualitative

trea'tment of the wave particle duality. The atomic nucleus and
radioactivity,

PHY 104. Introd
Coulomb

uctory Electricity and Magnetism (2 Units)
s law, the electric field, the electric potential, capacitors;
S, the electric circyit. Magnetic effects of currents: The
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current balance measurements of the e/m ratio, mass spectrograph

and isotopes. The cyclotron, chemical effects of electric Current.

Magnetism: Magnetic properties of materials, theory of
magnetism, electromagnetic induction: AC and DC
electric motors, Eddy Currents. The transformer,

current circuit, radiation of electromagnetic waves
The full electromagnetic spectrum.

generatorg,
altemating
(qualitatively),

PHY 111: Basic Experimental Physics I (1 Credit Unit)

A 3 hour/week laboratory course covering basic experiments
tllustrative of the first semester, 100-level physics syllabus.

PHY 112: Basic Experimental Physics I1 (1 Credit Unit)
A3l hoyr/week laboratory course covering basic experiments
illustrative of the second semester, 100- level physics syllabus.

gII:IIYY 12(;)11 Classical Mechanics I (3 Credit Units) Pre-requisite:

Newton_ian Mechanics: Motion of a particle in one, two and three
dnngnsxpns: systems of particles and collision theory. Newtonian
gravitation; conservative forces and potentials: central force
problems, accelerated frames of reference; rigid body dynamics.
Osqlllatory Systems, including damped, forced and coupled
oscillations, Normal Modes, fluid flow: e’quation od continuity,
Bemoulli's equation. ;

fOl;Y 202: Thermal Physics (3 Credit Units) Pre-requisite: PHY

The fundamentals of classical thermodynamics including the
Zeroth and definition of temperatures; the first law of
Thermodynamics: work, heat and internal energy, CamoF gy'cle
and Second law of Thermodynamics: entropy and irreversﬂ?lllty;
thermodynamic potentials and the Maxwell's rela!twﬂs-
Application: qualitative discussjon of phase transitions- Third law

14

of thermodynamics, Ideal and real gases. Elementary kinetic
theory of gasses including Boltzman c9untmg. Mifxell.-Boltzman
law of distribution of velocities. Simple 'appllcatlon of the
distribution law. Application of thermodynamics.

PHY 203: Waves and Optics (3 Credit Units) Pre-requisite:
svl—gel (llilenomena; Acoustical waves, t.he harm:lmic. oscillator;
wave on a string; energy in have motlon'; longitudinal waves
standing waves; group and phase velocity, Do-ppler-effecl::'s,
physical optics, spherical waves interferejnce a1.1d dlfffiacm:tl’ t ;n
films; crystal diffraction holography; dlspers-mn an scah eri gl
Geometrical optics; waves and rays; reﬂectlo'n at a spherica
surface, thin lenses, optical lenses, mirrors and prisms.

PHY 204: Electrical Circuits and Electronics (3 Credit Units)

- isite: PHY 104 !
f)ré rsgttfits; Kirchhoff's laws, network analysis and circuit
theorems. AC circuits. Inductance, capacitance, the tr'ansformer,
sinusoidal wave forms, r.m.s and peak values, power, impedance
and admittance, series RLC circuit, Q factor, resonance. Network
analysis and circuit theorems, filters, electronics: semiconductors,
the pn-junction, filters and rectifiers.

PHY 206: Elementary modern Physics (3 Credit Units) Pre-
requisite: PHY 103

Special relativity: defects in Newtonian mechanics: the SPCG_Q of
light; the Lorentz transformation; transformation of velo.c:!t.les:
Experimental basis of quantum theory. Black-body radiation;
clectrons and quanta, Bohr's theory of atomic structure. De
Brogl_ie's hypothesis, the uncertainty principle. Franck-Hertz
CXperiment as evidence for energy levels in atoms.
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PHY 207: Mathematical Methods in Physics I

Vector algebra, vector, dot and cross products, equations of cury,
an.d surfaces. Vector differentiation and applications. Gradie::ts
I?wergence and curl. Vector integration; line surface and volum;
integrals. Green's, Stoke's and Gauss's divergence theorems

Tensor products of vector space. Tensor algebra, symmetry
Cartesian tensors. ’

PHY 211: Basic Experimental Physics I1 B i
asrsoinesmes g y I (1 Credit Unit) Pre-
Au 3 hopr/week laboratory course covering basic experiments
illustrative of the first semester, 200-level physics syllabus.

PHY 212: Basic Experimental Physi
\ h e ]
requisite: PHY 112 ysics IV (1 Credit Unit) Pre

ii‘?lu:"st:la(z_ur/week laboratory course covering basic experiments
ive of the second semester, 200- level physics syllabus.

%Ilzs?&ts?ﬁdem (Iindustrlal Work Experience Scheme (3 credit
semest.er vacaft:i iy o-f second semester 200-level and second
v S, 1(_)1'1 period, students spend 3 months in appro_ved
py ishment in the country to acquire industrial skills.

€ course also involves report writing and seminar prescntati ons.

II:}EIIYY 3(()‘11 : Classical Mechanics IT (3 Credit Units) Pre-requisite:
Pre-'-requISIte: PHY 201. Degree of freedom; generalized co-
ordinates. Langranges formulation of mechanics. Applications:
The (':alculus of variations and action principle. Eulers equations-
Hamilton's formulation of mechanics. Application. Invariaoc® and
conse.rvatlon laws. Principle of virtual work and D'Alamb‘?ﬂ's
principle, Canonical transformations, Hamilton-Jacobi equation
Poisson brackets.
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pPHY 302: Statistical and Thermal Physics (3 Credit Units) Pre-

requisite: PHY202 : i ; ..

Basic concept of statistical mechanics, miCroscopic basis of
thermodynamics and applications to mMICroscopic system,
condensed states, phase transformations, quantum distribution,

elementary kinetic theory of transport processes, ﬂuctuation
phenomena, free energy and partition functions, applications

PHY 304: ElectronicsI1(3 Credit Units) Pre-requisite: PHY 204

Thermionic emission, vacuum tubes. D@ogics and trqn&stprs:
Semiconductors: p-I junctions, characteristics of p-n J.unct;?}l]l,
uses of diodes. Unipolar transistor a.nd properties as ampllﬁe?'ﬁ e
junction transistor and characteristics. Tr'ans!stor as an amplgﬁer,
classification of amplifiers. Transistor circuit cascade ampliier,

negative and positive feedback. Delay time, power supplies.
Cathode Ray Oscilloscope (CRO).

PHY 306: Solid State Physics I (3 Credit Units) Pre-requisite:

PHY 206 ies, indexi
Crystal structure and crystal binding, lattice propertics, m(.iﬁ?( lglgl
crystal diffraction, Laue equations, reciprocal lattice, Bri 110 -
zones, structure factor, interatomic forces, bonding types; 5 aStcl)‘tz
properties, lattice vibrations, elastic Waves, dyr!amwstr n
momentum and diatomic lattice phonons and melas.uc xllleut ‘z,f
scattering, phonon dispersion, theories of the . g gafe t
solids, thermal conductivity. Imperfection 11 i Tﬂfs
statistics, diffusion, ionic conductivity, color centers, amorp oof
solids, dislocation and strength of materials. Free eleCtransrmi
metal, energy wave vector relations. Fermi surface and Fe of
energy, cyclotron resonance. Hall effect, optical o
metals, thermionic and field emissions.

PHY 307: Mathematical Methods in Physics I 3 Credit Units)
Pre-requisite: PHY 207. coanin li
Linear Algebra and Functional Analysis: Transformation If e

f
vector space and matrix theory. Hilbert space and complete sets 0
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orthogonal functions. Special functions of mathematical physicg
The gamma function, hypergeometric functions, hermite ami
Laguerre function. The Dirac Delta function, Bessel function.

PHY 310: Introductory Quantum Physics (3 Credi i
R ysics (3 Credit Units) Pre-
Schroedinger's equation and sim icati
. : uati ple applications.
mlzm_hMC oscillators. The hydrogen atomS ngr::e
guani\;n ltl;lllty and uncertamty- principle, basic principles' of the
eory, energy levels in potential wells: reflections and

transmission of potential barriers; :
arriers; i
and spectra: ers; atomic and molecular structure

PHY 312: Opti
312: Optics (3 Credit Units) Pre-requisite: PHY 203

Maxwell's i i
equation and solutions. Interference, multiple beam

interferom
Actial aﬂae;z ‘ gﬁiﬁiﬁd :gaunhofer diffraction, Slits, gratings
crystals. Transmission and intepma“zﬁd light, double refracting

polarized light. Polarizing nn.rfer“"“"e polarized light, analysis of

dispersion, Farada croscope. Optical activity, rota
n, y Effect. Photo electricity and applicatg’n. X

PHY 313: Workshop Prac;
L P 5
Elsodactionie Woﬂgsh ice (2 Credit Units)

- (\) 3
simple tools P equipment and their uses in fabricating
PHY 314: Introducti

on :
;OWSC] % Space Science (2 Credit Units) [Elective
ntroduction to A
Communication, inmmy and Astrophysics, satellite
environment, Spac On to atmospheric science, Space
Aero/Astrodynamic E craft systems and dynamics,
Cosmology, Origin of ;egll:;ering, Rocket Engineering,
business development. verse and life, Space law and
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pHY 315: Electromagnetism (3 Credit Units) Pre-requisite:
PHY 203

Coulomb's law, Laplace's and Poisson's equations, boundary-
yalue problems. Magnetostatics; electric currents, magnetic field
of steady currents, Ampere's law.Electromanetic induction and
Faraday's Laws. Electromagnetic oscillations and waves, Scalar
and Vector Potentials. Magnetic and Electric energies, Poynting's

actor.

PHY 316: Atiospheric Physics (2 Credit Units) [Elective]
Physics properties of the atmosphere. Atmospheric dynamics and
thermodynamics. Radioactive transfer processes. Particles in the
atmosphere. Cloud Physics.

PHY 317: Physics of Solid Earth (3 Credit Units) [Elective]
Origin, shape, structure and major deviations of the earth. The
Earth's main magnetic field and its distribution. Electrical theory
of the Barth's core and origin of the magnetic field, seafloor
spreading, continental drift and plate tectonics.

PHY 318: Acoustics (2 Credit Units) [Elective]

Sound levels, spectrum measurement of levels, loudspeakers
ultrz_asonic generators, microphones. Applications of acoustic
devices to non-destructive testing, medicine, radar and sonar wave
propagation in isotropic materials. Piezoelectric transducers,
measurement of acoustic impedance, acoustics room
measurement of reverberation time

I};HY 319: Energy and Environment (3 Credit Units) [Elective]
nergy and power, demands and outlook, transformation of
?nergy and its costs, thermal pollution, clectrical energy from
C%S:t‘l fuels, hydroelectric generation, principles and_Pmb‘ems’
eﬁ‘es, capacity, storage, reserves, efficiency, new environmental
cts, electrical energy from nuclear reactors, future encrgy
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sources; breeder reactors, fission power, solar power, geoﬂlennal
power, tidal power etc. Prospects and problems.

PHY 321: Advanced Experimental Physics I (1 credit Unit) py.
requisite: PHY 211 _

A 3 hour/week Advanced laboratory course COVering experiments
tlustrative of the first semester of 300-leve] physics syllabys.

PHY 322: Advanced Exp
requisite: PHY 212

A 3 hour/week Advance
illustrative of the secon,

erimental Physics IT (1 credit Unit) Pre-

d laboratory course covering experiments
d semester, 300-level physics syllabus.

SIW 300: Student Industria] Work Experience Scheme (3 credit
Units)

At th_e end _of second semester 300-level and second semester
ein period, students spend 3 months in approved industrial
establishment in the country to acquire industrial skills. The course

alsoinvolves report Writing and seminar presentations.

PHY 401: Quantum Mechanics | Credit Units) Pre-requisite:
PHY 310, PHY301 ( ,

¢ formulation of quantum
and linear operators. Three
potentials, The theory of
particles and the exclusio

mechanics in terms of state veetors
dimensional spherically symmetric
angular momentum and spin. Identical
1 principle. Multi-election atoms.
PHY402; Quantum
requisite: PHY 401
Time-independent and time-dep
Scattering theory, elastic potenti
and partial waye methods,
Thomas-Fermj statistica]l p,
approximation, Correction to
Atoms and Molecules

Mechanics II (3 Credit Units) Pre-

endent perturbation theory;
al Scattering; Green's funct{on?
Self consistent approximation:
odel; Hartree's self~-consxst_ent
the self-consistent approximation-
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HY 403: Nuclear & Particle Physics I (3 Credit Units) Pre
- uisite: PHY 391 ies, nuclear size, nuclear charge,
g tructure: nuclear properties, nu o
Nuclear s nuclear spin and magnetic moment, n b
i gt ma_ssl, the deuteron, nuclear‘nuc.:leon scattermg,di i
e pOtelll'tcllii,d drop, shell and collective models. Radioa
models: 1 = )

alpha, beta and gamma decays. Nuclear reactions
decay: ;

. it -requisite: PHY
PHY 405: Electrodynamics (?:S'»:gdlt' Units) Pre rg93151

F - CRR T i

BT ds of solutjan.

I3 's' equatipns and theis methods of:solutian

e lace's' equati@ = N tic plage

i;lssoglf'sa?clpfa?ons applied to free space, and diglgetic plag
axw

nc gy

: A Yo tren thegry of
flow in electro-magnetic field, Poynting vector: Elec |

i jon over widg frequency
ielectic motion of electrons. ]?15pers10n ?:eers.' % :ﬁrse,:u i
e 1Elec’crornagnetic waves in electron %es g e
{?negsifrasmission lines equations; Wavegui g
ines; ,

cavities.

. (3 Credit
PHY 406: Mathematical Methods ,m..%hyms H.I (
Units) Pre-requisite: PHY 307. s
Integral transforms and Fouﬂ(ei:'l R
Application of transform methods iy
differential equations in phys‘cs 4 dary value problems of
differential equations. Solution of boun thods which include:
partial differential equations by various m:l transforms. Sturm-
separation of variables, methods (.’f mtegrl ulus of residues gnd
Liouville theory; uniqueness §olutlons- Cg cummaﬁon of series.
applications to evaluation of ;ntegr?ls an swhi ch may incll:ldc
Applications to various physical situations and diffusion
electro-magnetic theory, quantum theory
phenomena.

s; Laplace transforms.
olutions of elementa:rglf
engineering. Partia

: -requisite:
PHY 407: Solid State Physics II (3 Credit Units) Pre
PHY 306 [Elective]

: . etism and
Dielectric propertjes. Magnetism: Paramagh _
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diamagnetism, ferromagnetism and anti-ferromagnetiSm_
magnetic resonance, Super conductmty.
PHY 410: Nuclear and Particle P

hysics IT (3 Credit Units) pr,.
requisite: PHY 403 [Elective]
Nuclear instrumentation ang radiation techniques, detectors

- production, detection of
ssion and nuclear fusion. Nuclear reactor ang

nuclear energy, Elementary particles: conservation laws, particle
classification, Strong,

electromagnetic,
interactiong, Standard

gravitationa] and weak
model of particle physics, the grand
unification, ’
PHY 412; Computational P
Use of

hysics (3 credit units)
Numerica] method
numerica] integr

. S in physics; varioys methods of
‘ 8ration, differentiation, nhumerical
Some differentia] €quations ip Physics. Statistical
CXperimental datg_

PﬂY 413: Electronie 1 (3 cregj¢ units) Pre-requisite: PHY 304
F }eid‘eft‘ect transistor, transistor a5 voltage switch, basic switching
CIrcuits monostape and di-stajye multivibrator circuits, binary
divider (Eccles Jordan ¢jreys;

multivibrator, Current sw;
sensitive detection

PHY 416 Atomic &

Isi Olecular § 3 Credit Units)
Pre-requisite. PHY 40 lElectiVe] Pectroscopy ( :
The hydrogen a1,

m; re]
and symmetry,

ondon princ;

ativistic_eﬁ'éct and spin. Identical particles
e Y electrg i
vector mode]. The diatomic
cture.
Molecule, the Frapk.c | YPertine ek d
. MR, an
: _ SOnance Phenomena; ESR, M
optical Pumping and Moss Bayer SCattering.

d
+ atoms. Coupling schemes an
man effect, - t_
-ray diffraction.
Microwaye methods, Ples,. X
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Credit Units)
duction to Applied Geophysics (3 Credi
: Intro : se : .
pHY 417-'Silte' PHY 317 [Elemv;u&;vi]ty Magnetic, Electrical,
e ical survey: :
pre-requ f geophysical st
of g . ethod.
Methods etic and Seismicm er anomaly,
- QY i ies of rocks, the ea
su?V ey, interpretatlf??l;g_ Magnetic pl‘qpertleseo_fng on the ground,
- Magnetic S“”.?S’}mr}wnts, magnetic iurglic):,ation- -
i ﬁtids’ulrveying’ =y tlll)COTy 2 i felz?nv;?
eromagne otivity surveying: of measur .
?Elecmcal reSlSmnty’four electrode SyStertnionz instruments,
solid material, they and its interpreta
. . e
sistivity surv P
ﬁlierpretation, field practic

g g

ismic

- : tween S€

ship be ”

f elastic pulses, relation Se%smic measureme
ation O

propag

: d
; ies of rocks. flection method,
= ic propertie he refle e
Yelocttios ant ela‘St’cati%n: Instruments, tmethod, detel_'mn.lat;.n
e }ntergreelocities, the reﬂecio?ce between se1smic
determir}a‘tlontlcie ‘;efraction method, cho specting,
of velocities, Ao P
resisti\(ity meth?)cflsr,mclear physics, eleotg:-tr?ngtrlllod.
e seopca e

oreho

instruments, the

E tive] s of
it Units) [Elec behavio
i ics: (2 Credit Uni tion. The 9
e o Bloptl‘llz'es?; tlge cell. Nerve clo mtir‘f)%es cell me?ts)ines.
The basic struc ‘ne tissue, elec ’1 on in ti -
striated.muscle. (i)ort}cﬁl:;l glon tranSpoertgrtgans. Models
;r tlﬁctlrzlns?nietttr;rs covering all sens
euro ’ Rax
physiological systems. o Credit Unt )
21: Advanced Experimental Physics e
PHY 421: Adv e
Pre-requisite: PHY 321 s ertat expef}ﬁfsn
ies of mini-courses o . ents i :
- ze;:rformance of laboratory e.xPemcrilsciemiﬁc writing
illgvel physics syllabus. Data handling an
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‘ h Project (6 Credit Units)
l'glleYc?u:;:{ :i:f:: ihe stu]dent the s'tudent the opportunity t.o carry
out research in contemporary Physics and under thc? supervision of
a member of academic staff of department of Ph)_rsms. The student
will be required to present seminars and a deta'lled.report on the
research is presented by the student when the project is completed

PHY 425: Research Methods (1 Credit Unit)

Research: Meaning and its characteristics, purpose of and the
required steps in research. The scientific methods of investigation,
hypothesis. Choice of research topics and its design and
characteristics. Techniques and procedure for carrying out project
in Physics. Library search and referencing. Graphical

presentation, sketches, illustrations, tables, drawings. Project
reporting and Thesis writing.

PHY 418: Introduction to Telecommunication Systems (3 Credit
Units) Pre-requisite: PHY 315 [Elective]

Transmission lines; Trasmission lines equations; Waveguides and
Resonance cavities. Modulation, radio and T.V. system, telephone

instruments, line losses, noise, T & T networks, radar and
navigational aids, data transmissjon

PHY 420: Introduction to P1

48 i it Units) Pre-
requisite: PHY 315 ma Physics (2 Credi )

g [ElectiVe]
Definition of plasma, te

Mperature, Debye length, motion in E-and
drifts, waves in pl fields. Adiabatic invariants :
Wave,s la:\:Zrml‘F ;SI:; fr electron plasma waves, sound waves, i0n

’ v Hoquenc : fusion
and astrophysical plasma_ Y, electromagnetic waves,
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