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Functions of several variables - Partial Derivatives and their applications - Multiple integrals (double — triple)

and their applications - Line and Surface integrals - Using Mathematica, and Matlab programs for graphing
some Surfaces and calculate some
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Vector spaces — Linear transformations — Properties of linear transformations (range and kernel) - Algebra of
linear transformations- Eigenvalues and Eigenvectors -Inner product spaces- Self adjoint transformations
Bilinear and quadratic forms. Reduction
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Objects and classes - Understanding class definitions - Object interaction - Grouping objects - More

sophisticated behaviour - libraries - Well-behaved objects - testing, maintaining, debugging - Designing

classes.
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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Thermodynamics

P223
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Thermodynamics basic definitions -Adiabatic and isothermal process - Heat engine and Carnot’s cycle - The
2nd law of thermodynamics - The entropy and thermodynamic potential - Important thermodynamic relations

- Applications on Maxwell’s equations - The 3
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RL and RC circuits, stored energy - RLC circuit under its different conditions. Alternating current: RL and RC
circuit analyses - Analyses of AC circuits in terms of complex numbers - AC transient current for RL, RC and

RLC circuits. Magnetic quantities
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12 Experiments in related topics
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Waves motion and superposition - Interference of light waves - Interference pattern from double slits

(Young’s experiment) - Interference of light in thin films - Diffraction of light waves - Single slits diffraction -
The diffraction grating, resolving
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Errors in Numerical computation - Solutions of Non-linear Equations - Direct and Iterative Methods for

Solving Linear Systems - Interpolation and Polynomial approximations - Numerical differentiation - Numerical
Integration.
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Basic logic concepts — combinational logic — multiplexers and de-multiplexers, encoders, decoders, adders

and subtractors — look-ahead carry — comparators — programmable logic arrays and memories — design with
MSI, logic families, tri-state devices, CMOS
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Equation of motion, conservation laws - Integration of motion equations - Failure of classical mechanics -
Origin of the quantum theory, Hydrogen atom - Wave particle dualism, Postulates.
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Statistical Physics

P313
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Thermodynamics review - Phase space and ensemble average
Micro-canonical, canonical, and grand canonical ensembles - Partition function and binomial distribution -
Classical statistics, Poisson and Gibbs distribution - Quantum statistics, Applications.
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12 Experiments in related topics
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Crystal structure - Reciprocal lattice, X-ray diffraction in crystals - Lattice vibrations and thermal properties -
Defects in crystals (point defects and 1-d, 2-d and 3-dimensional defects) - Free electron mode and electric
properties - Band theory and
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Semiconductor diodes and applications- Bipolar junction transistors - Field-effect transistors - Biasing of

transistors, integrated circuits - Operational amplifiers - Feedback amplifiers and oscillators.
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Historical introduction, special astronomy - Solar and lunar eclipses - Solar system, Active sun - Stars,
structure, evolution, formation, properties - Interstellar matter, star clusters, galaxies, cosmology.
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Origin and composition of the atmosphere - Charged particles, temperature distribution in the atmosphere -
Atmospheric thermodynamics - Radiation transfer and spectrum, absorption and emission - Atmospheric

absorption of solar radiation.
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Schrodinger equation, classical limits - One-dimensional problems - Three-dimensional problems - Complete
description of a state - Constants of the motion, Uncertainty principle -Wave packets, Probability current
density.
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Crystal structure, energy bands - Intrinsic and extrinsic semiconductors, Fermi-Dirac function - Density of
carriers, carrier transport, Hall effect - p-n junctions, I-V and C-V characteristics - Characteristics of
transistors (BJT, MIS) - Optoelectronic
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Electron spin resonance Mossbauer | P453
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Paramagnetic resonance - Line width, effect of damping - Fine and hyperfine structure - Electron
paramagnetic resonance - Ferromagnetic and anti-ferromagnetic resonance - Nuclear magnetic resonance -
Magnetic resonance imaging.
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-

Aaclal) | G| s oAl Al e haanl EPE BN
sl 3l and VY[ A | sla V| A alaa
GOl g aalal) (¢ il A0Sl g g Lo (B

V18 to—e YA Y[ VY Y LAy




Tl Jo—8a J iy Sl gt g
sy jadl) lé;’;:li[J

YooY o[vera  JsY Suadll p.g—lad) 418
Gl Al il L) oalsia | callaialy b gal) olpdil gl b Jara| i £00
ACT Mid_T Prac Wr. | CH P/T L u co
2020|5010 1 [3-]0 v ‘ Physics of semiconductors | P455
lahaoratorv

coanadill ga A88) gia Llae 4,505 12

12 Experiments in related topics
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Preparation of amorphous materials- Glass transition- Structure of glasses, short and medium range order-
Structure models- Lattice vibrations, thermal excitation- Atomic motion and transport properties- Defects-
Applications of amorphous materials: optic
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Special topics in physics (1)
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The title and topics are to be determined by the Physics Department
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