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Course Description

Properties of Matter: Units and Dimensions - Physical Dimensional analysis - Applications.
Elasticity: Elasticity modulus - Fluid static's: Density and relative density — Pressure - Pascal’s
principal - Archimedes's Principle - Law of floatation - Relative density measurement. Fluid
dynamics: Continuity equation - Bernoulli's Equation — application - Venturi tube - Piotot tube.
Surface tension: Molecular theory of surface tension - Surface energy - Surface tension and spherical
shape - Contact angle - Capillarity. Sound: Circular motion — Types of sound waves - Speed of Sound
Waves - Periodic Sound Waves - Intensity of Periodic Sound Waves - Spherical and plane sound
waves -The Doppler Effect - Digital Sound Recording - Motion Picture Sound. Heat: Thermal Basics:
Temperature - Temperature Scales and Thermometers. Thermal Concept: Units of thermal energy -
Heat capacity and Specific Heat - Newton’s law of cooling - Specific heat of gases. Heat Transfer:
Thermal conduction - Prevost’s theory of heat change - Energy distribution of Black body radiation -
Stefan’s law - Wien’s law - Thermal Conductivity of Solids and Liquids — Thermal Expansion. Latent
Heat. Experimental Part: Measuring tools — Hooke’s law — Simple pendulum — Free falling — speed of
sound - Vectors — Viscosity coefficient- Boyle’s law — Archimedes’s principle — Newton’s law of
cooling — Specific heat capacity of solid and liquid.

Suggested Textbooks da y8al) sl

«D. Halliday, R. Resnick, and J. Walker, Fundamental of physics, J. Wiley & Sons, 8" Ed., (2007).
*R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13: 978-0534408428, 6" Ed., (2003).
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Course Code: 2110 Phys. 382110 1 3al 9 A8
Course Title: Optics (1) (1) Sbpad) sl 1 A Al
Credit Hours: 3(3,1,0) (0¢1¢3)3 rdawl all cilaa gl
Level: Third Gl = g geall
Prerequisites : 1010 Phys. 31010 :Gibm ullaia
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Course Description

Nature of light: (Quantum theory - De Broglie principle - Maximum time - Sign convention — the reflection of light —
forming images with a plan mirror — Spherical mirror - ray tray tracing and the mirror equation. Refraction law (Snell law)
- Refraction at a concave surface - Refraction at a convex surface (virtual image of a real object) - Refraction at a convex
surface (real image of a real object) - Principle foci). Refraction through lenses: (Principle Foci - Law of refraction through
lenses - Least possible distance between an object and its real image formed by a convex lens - Deviation produced by a
thin lens - Equivalent focal length of two thin lenses separated by a finite distance - Lens aberration ( Coma - Astigmatism
- Curvature of the field and distortion). Optical instruments: (The Human Eye and Photographic camera - Zoom lens -
Simple microscope - Compound microscope —Spectrometer - Determination of the refractive index of the material of a
prism by using spectrometer - Abbe refractrometer - Pulfrich refractometer) — Dispersion (Dispersion by a prism -
Refraction through a prism - Angular and chromatic dispersions - Velocity of light - Fizeau's method - Michelson’s
method - Application of velocity of light measurements.)- Photometry (Standard Candle - Inverse square law - Lummers-
Brodhum Photometer Photo-Voltaic Photometer - Joly's photometer)

Suggested Textbooks
o N. Subrahmanyam, Text book of optics, Motilal UK Books of India, ISBN-13: 978-8121926119, (2006).
o M. Born and E. Wolf, Principal of Optics, Pergamon Press,. Inc., New York, (2001).
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Course Code: 2140 Phys. b 2140 1340 g a8
Course Title: Classical Mechanics (1) (1) el KalKadl 3 5 Al and
Credit Hours: 3(3,1,0) (0¢1¢3)3 rdal pall cilaa gl
Level: Third CAlll 1 g giaall
Prerequisites: 1010 Phys. 8 1010 b alhaia
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Course Description

Introduction to classical mechanics: Space and time - Motion in one dimension - Motion in two dimensions — Vectors -
Kinetic energy — Work - Potential energy and conservation of energy - Projectile Motion, Circular motion. Rigid bodies
dynamics - and conservation of angular momentum. Introduction to special relativity.

Suggested Textbooks

R. D. Gregory, Classical Mechanics, Cambridge University Press, (2006).

R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13:978-0534408428, 6th Ed., (2003).

J. A. Shapiro, Classical Mechanics, (2003).

A. P. Arya, Introduction to Classical Mechanics, (2nd Ed.), Benjamin Cummings, ISBN-10: 135052238,
ISBN-13:978-0135052235, (1997).
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Course Code: 2180 Phys. 32190 :3a 1 9 a8
Course Title: Electric and geometrical optics lab. £ 989 A S yiida 1y Ral) aus)
Credit Hours: 2(0,0,2) (2¢0¢0)2 :dawl Al cilas gl
Level: Third Gl = g geall
Prerequisites: 1010 Phys. 1010 G ke
Co-requisites: 2110 Phys. +2210 Phys. 32210 + 22 2110 ;38 e lhia
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Course Description:

Concave lenses - Convex Lenses - Concave Mirrors - Convex Mirrors - Liquid lens - Velocity of light - Abbe
refractrometer - Determination of the refractive index of glass prism - Joly’s Photometer - Bridge Ohm’s Law —
Capacitance - Galvanometer- RLC Resonance circuit.

Suggested Textbooks:
E. Al-Alokel et al., Experimental Physics,(6th Ed.), ElI-Khregie publisher, (2005).
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Course Code: 2210 Phys. 342210 1300 g 80
Course Title: Electromagnetic (1) (1) Aunhling 5 S 10l Al
Credit Hours: 3(3,1,0) (0¢1¢3)3 sl Al cilaa gl
Level: Third Ul = g gliasal)
Prerequisites: 1010 Phys. 8 1010 G llaia
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Course Description

Electrostatics - Electric Charge - Coulomb’s law — Gauss’s law and Applications - Potential energy and potential difference
- Capacitors and Dielectrics — Electric current and Resistance — Kirchhoff’s circuits — Circuits of Charging and Discharging
- Magnetism and electromagnetism - Magnetic field of electric current — Biot-Savart law — Ampere’s law — Orbital levels
of charged particle in magnetic field - Magnetic properties - Faraday's Law.

Suggested Textbooks

T. R. Kuphaldt, Lessons in Electric Circuits, Volume | . DC, (5th Ed.), )2006(.

H. van Elst, Electromagnetism, Astronomy Unit School of Mathematical Sciences, Queen Mary,
University of London, Mile End Road London E1 4NS, United Kingdom, (2004).

R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13:978-0534408428, 6th Ed., (2003).
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Course Code: 2230 Phys. 32230 :3a ) 9 a8

Course Title: Modern Physics Apaal) el Al 1 Rl s

Credit Hours: 3(3,1,0) (0¢1¢3)3 rdawl all cilaa gl

Level: Fourth & 1 s Sl

Prerequisites: 1010 Phys. and 2210 Phys. 322210 9 38 1010 : (bw qikia
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Course Description

Special Relativity: Introduction — The Galilean transformation — Lorentz transformation- The (Lorentz-FitzGerald)
contraction — Time dilation — Meson decay — Simultaneity. Relativistic mechanics: Velocity addition — The relativity mass
— The Cerenkov effect — Mass and energy — Some relativistic formulas.  The Concept of Waves and Particles:
Quantization of charge and mass - Quantization of radiation — Blackbody radiation — The Photoelectric effect — The
continuous x-ray spectrum — The Compton effect — The de-Broglie hypothesis — The diffraction of waves and particles —
The uncertainty principle. Atomic Structure: Atomic model — Electron orbits — Bohr model of atom.

Suggested Textbooks:
. R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13:978-0534408428, 6th Ed., (2003).
. A. Beiser, “Concepts of Modern Physics”, McGraw-Hill, 6th Ed., ISBN-13:978-0072448481, (2002).
o P. A. Tipler and R. Llewellyn, Modern Physics, ISBN-10: 0716743450, W. H. Freeman; 4th Ed., (2002).
. P. Arya, “Elementary Modern Physics (Addison-Wesley series in physics), ISBN-13: 978-0201003048
(1974).

Course Code: 2250 Phys. 3 2250 130 9 @8 |
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Course Title: Optics (2) (2) Clipad) sl 1 A Al
Credit Hours: 3(3,1,0) (0¢1¢3)3 rdawl all Cilaa gll
Level: Fourth & 1 s Sl
Prerequisites: 2110 Phys. 382110 Gl ullaia
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Course Description

Simple harmonic motion: (The phase of a particle moving with Simple harmonic motion - Equation of Simple harmonic
motion - The relation between phase difference and path difference - The amplitude and intensity - The energy of a particle
vibrating in Simple harmonic motion - Electromagnetic waves - Analytical superposition of two waves in the same
direction - Graphical superposition of two waves)-Interference: (Huygens principle - interference of light - Young’s
experiment - Interference by division of wavefront - Fresnel biprism - Leoyd’s single mirror - Billet’s split lens -
Interference due to thin films - Newton’s rings - Michelson interferometer - Jamin’s interferometer - Mach-Zehnder
refractometer - Fabry-perot interferometer - Examples.) Diffraction of light: (Fresnel’s and Fraunhofer diffraction -
Fraunhofer diffraction at a circular aperture - Resolving power of an optical system - criterion for resolution according to
lord Reyligh - Resolving power of a prism - Fraunhofer diffraction at N slit - Diffraction grating - Dispersive power of
plane diffraction grating - Resolving power for a grating - Wavelength measurement using diffraction grating - Fresnel’s
diffraction ) - Polarization of light (Polarization of transverse waves, Selective absorption and polarization -
Electromagnetic Radiation - Brewster’s Law - Polarization by refraction, Malus Law, polarization by double refraction -
Huygens Explanation of double refraction - Wave propagation on a single axis crystal - polarizing prism with double image
- Circular and Helical polarization - Half wave plate - Rotation of the plane of polarization). Fourier Optics

Suggested Textbooks:
o N. Subrahmanyam, Text book of optics, Motilal UK Books of India, ISBN-13: 978-8121926119, (2006).
. M. Born and E. Wolf, Principal of Optics, Pergamon Press,. Inc., NY, (2001).
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Course Code: 2410 Phys. 3 2410: 30 9 a8
Course Title: Thermodynamics 4 Al Ialiall ;) jiall and
Credit Hours: 3(3,1,0) (0¢1¢3)3 zdaal Al Cilaa gl
Level: Fourth & 1 shal)
Prerequisites: 1010 Phys. #1010 G lkaia
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Course Description

Definitions and Fundamental Ideas of Thermodynamics, Changing the State of a System with Heat and Work,
Zero Law of Thermodynamics. First Law of Thermodynamics: Applications of the First Law, The First Law in
Terms of Enthalpy, . Adiabatic, steady, throttling of a gas, Throttling Process. Specific Heats: the relation
between temperature change and heat. The First Law Applied to Heat Cycles: Carnot Cycle, Efficiency of an
ideal Carnot cycle. Second Law of Thermodynamics: Reversibility and Irreversibility Processes, Combined
First and Second Law Expressions, Entropy Change in Some Basic Processes. Applications of the Second
Law: Heat Engine, Thermodynamic Processes in T-S coordinates , Carnot Cycle in T —S Coordinates,
Irreversibility, Entropy Changes, and "Lost Work", Comments on Entropy, Third law of thermodynamics.
Thermodynamic functions.

Suggested Textbooks:

. D. Halliday and R. Resniski, Fundamental of Physics, Wiley Inc., NY, ISBN-13:978-0471758013, 8th Ed.,
(2007).

. C. Kittel and H. Kroemer, Thermal Physics, W. H. Freeman, ISBN:10: 0716710889, 2nd Ed. (1980).

. F. Reif, Fundamentals of Statistical and Thermal Physics, NY: McGraw-Hill, ISBN: 9780070518001
(1965).
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Course Code: 2930 Phys 32930 :3a 9 a8
Course Title: Optics Lab Gl el it ;) al) and
Credit Hours: 2(0,0,2) (260¢0)2 14l Al cilas gl
Level: Fourth & 1 s Sl
Prerequisites: 2110 Phys. 382110 Gl ulaia
Co-requisites: 2250 Phys. 382250 138 e lkaia
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Course Description

Newton’s rings - Michelson interferometer - Loyed interferometer- Mach-Zehnder interferometer- Fresnel prism
interferometer - Fresnel diffraction - Fraunhofer diffraction- Diffraction grating-polarization- Brewster’s law- Rotation of
the plane of polarization- Determination of the refractive index of Macro-wave- Determination of the refractive index of
glass prism using Spectrometer

Suggested Textbooks:
o N. Subrahmanyam, Text book of optics, Motilal UK Books of India, ISBN-13: 978-8121926119, (2006).
o M. Born and E. Wolf, Principal of Optics, Pergamon Press,. Inc., NY, (2001).
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Course Code: 3010 Phys. 33010 :3a 9 a8
Course Title: Mathematical Physics (1) (1) bl £l 1 8l A
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: Fifth oualdl) = 6 ghusall
Prerequisites: 3320 Math. 043320 @ Gibe lhia
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Course Description

Complex Variables: Euler's Number - The Imaginary Unit - The Complex Plane - Algebraic and Polar Representations -
Complex Conjugations - Complex Arithmetic - Euler Formula - de Moivre’s Theorem - Trigonometric Functions -
Hyperbolic Functions. Analytic Complex Functions: Differentiation - Cauchy-Riemann Conditions - Singularities and
Zeros - Taylor Series - Laurent Series - Fourier Series - Fourier Transforms. Integration of Complex Functions: Cauchy’s
Theorem - Cauchy’s Integral Formula - Residue Theorem and Contour Integration

Suggested Textbooks:

. K. F. Riley, M. P. Hobson and S. J. Bence, Mathematical Methods for Physics and Engineering,
Cambridge University Press, 3rd Ed., (2006).

J H. J. Weber and G. B. Arfken, Essential Mathematical Methods for Physicists, Academic Press, (2003).
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Course Code: 3150 Phys. #3150 13a 9 a8
Course Title: Classical Mechanics (2) (2) Aol ISal) ;) jiall au
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: Fifth oualdl) = 6 ghusall
Prerequisites: 2140 Phys. 382140 Gl allia
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Course Description

Particle kinematics and dynamics: Motion under constant forces - Time dependent force - Velocity dependent forces -
Displacement dependent forces. Mechanical oscillations and waves: Free oscillation, Damped oscillation. Generalized
coordinates: Generalized velocities — Momentums and forces. Lagrange's equations: Functions- Equations formulation -
Applications. Hamilton’s equations: Function- Equations formulation - Applications.

Suggested Textbooks:

o J. R. Taylor, Classical Mechanics, University Science Books, ISBN-13: 978-1891389221, (2005).

o R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13:978-0534408428, 6th Ed., (2003).

o H. Goldstein, C. P. Poole and John L. Safko, Classical Mechanics, Addison Wesley, ISBN:
9780201657029, 3rd Ed., (2002).

o A. P. Arya, Introduction to Classical Mechanics, Benjamin Cummings, ISBN-10: 135052238, ISBN-

13:978-0135052235, 2nd Ed., (1997).
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Course Code: 3230 Phys. 33230 13a ) 9 a8
Course Title: Electromagnetic (2) (2) Auslaling g 4 2 84l anl
Credit Hours: 3(3,1,0) )0¢1¢3)3 Al sl Cilas gl)
Level: Fifth oualdl) = 6 ghusall
Prerequisites: 2210 Phys. 382210 Gl allaia
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Course Description

Mathematical Introduction: (The Vector and The Scalar Operators in the Different Coordinates — Stokes Theorem). The
Electric Field and the Electric Potential: (The Differential and the Integral forms of Gauss's Law — The General
Relationship Between The Electric Field and the Electric Potential - Poisson’s and Laplace’s Equations - Potential Energy).
The Magnetic Field: (The Magnetic Flux - Gauss’s Law in Magnetism — Scalar and Vector Magnetic Potential - Induced
Electric Field and the General Form of Faraday’s Law — Energy Density of the Magnetic Field - Displacement Current
and the General Form of Ampere’s Law). Maxwell's Equations: (The Differential and the Integral forms of Maxwell's
Equations — Special Cases of Maxwell's Equations). The Electromagnetic Waves: (The Electromagnetic Waves in the Free
Space - The Electromagnetic Waves in an Isotropic Insulating Medium — Energy of the Electromagnetic Waves in the Free
Space and in an Isotropic Insulating Medium — Attenuation of the Electromagnetic Waves in the Conductors - The
Electromagnetic Spectrum).

Suggested Textbooks:

o W. H. Hayt and J. A. Buck, Engineering Electromagnetics, 8th Ed., (2011).

o W. Saslow, Electricity, Magnetism, and Light, Academic press, ( 2002).

o U.S.Inan and A. S. Inan, Electromagnetic Waves, (Ed.) (1999).

o D. J. Griffiths, Introduction to Electrodynamics, Benjamin Cummings; 10: 013805326X, 3rd Ed., (1999).

o P. Hammond, Electromagnetism for Engineers: An Introductory Course (4th Ed.), (1997).
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Course Code: 3920 Phys. 223920 1 ja) 9280
Course Title: Electromagnetic Lab dounhling 5 ¢S it 1 jiall o)
Credit Hours: 2(0,0,2) (260¢0)2 14l Al cilas gl
Level: Fifth oAl 1 6 ghaall
Prerequisites: 2210 Phys. 342210 Gl qullia
Co-requisites: 3230 Phys. 343230 : 38 e qullia

o8l Gl giaa
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Course Description

Confirming Coulomb's law - Measuring with the force sensor- Determining the capacitance of a plate capacitor -
Measuring the charge with the electrometer amplifier- Plate capacitor- Biot-Savart's law- Measuring the magnetic field of
an air coil- Measuring the magnetic field of an air coil in the Helmholtz Configuration- Induction in a moving conductor
loop (Measuring the induction voltage in a conductor loop moved through a magnetic field)- Induction by means of a
variable magnetic field (Measuring the induction voltage in a conductor loop for a variable magnetic field - with triangular
wave-form power supply) - Transformer (Voltage transformation with a transformer under load)- Measuring the earth's
magnetic field - Measuring the earth's magnetic field with a rotating induction coil- Circuit with coil(Measuring the current
in a coil when switching DC on and off)- Tube Experiments(Recording the characteristic of a tube diode) - Thomson
tube(Investigating the deflection of electrons in electrical and magnetic fields).

Suggested Textbooks:

o T. R. Kuphaldt, Lessons In Electric Circuits, Vol. | . DC, 5th Ed., (2006).

o H. van Elst, electromagnetism, University of London, UK (2004).

o R. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.

Jewett, ISBN-13:978-0534408428, 6th Ed., (2003).
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Course Code: 3020 Phys. 23020 :ja a8
Course Title: Mathematical Physics (2) (2) Ascala )l £l 38l 2 ) 8l and
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al Al cilas gl
Level: sixth i) 1 6 ghanall
Prerequisites: 3010 Phys. 348 3010 ;G ullia

1Al Sy giaa

Ay Il aalall - iy las) oraY san 88 (Gadbad 5 cay jla) i Al (Qadbhad iyl sl Al
GALEe - ad gl Adly - bl aaladll - ey j3 5 ) daa - iy jlald) 1 ailaal dgaa BSOSl cldle - ad gl
Aalatll -y lad) e Al (Ol GlBe - ad gl Adla - Tl saladl) - Cy jlat) e b 39383 IS (L) Sl
;b)ﬂ\@ﬁ;)&d\ Alalafll alaall ez s daall &w\‘;um (J\_)SJ\ cladle - A.ﬂ}\l\ - EJ\.\_\J\

Course Description

Gamma Function: (Definitions and Properties). Beta Function: (Definitions and Properties). Laguerre Polynomials:
(Definitions- Mutual Orthogonality - Generating Function- Recurrence Relations). Legendre Polynomials: (Definitions,
Rodrigues’ Formula - Mutual Orthogonality - Generating Function - Recurrence Relations - Spherical harmonic function).
Hermite Polynomials: (Definitions - Rodrigues’ Formula - Mutual Orthogonality - Generating Function - Recurrence
Relations). Bessel Functions: (Definitions - Mutual Orthogonality - Generating Function - Recurrence Relations).
Introduction to |boundary value problems. Solutions of some well-known PDE: (Laplace — Diffusion — Wave and
Schroedinger equation ) in different geometries.

Suggested Textbooks:

. K. F. Riley, M. P. Hobson and S. J. Bence, Mathematical Methods for Physics and Engineering,
Cambridge University Press, 3rd Ed., (2006).

o Hans J. Weber and George B. Arfken, Essential Mathematical Methods for Physicists, Academic Press,
(2003).
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Course Code: 3420 Phys. 38 3420 130 a8
Course Title: Statistical Physics (1) (1) bany) el udll 1) aal) anal
Credit Hours: 3(3,1,0) (0¢1¢3)3 1l jal) cilas gl)
Level: sixth oalad) 1 g glaall
Prerequisites: 2410 Phys. and 3320 Phys. 3483320 5 3 2410 ;e lkia

s oAl Sl giaa
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Course Description

Thermal Equilibrium and the Principle of Probability: Introduction to probability - Random variables -
Probability densities - Classical and quantum mechanical system - Function of random Variable.
Micro-Canonical and Canonical Ensemble: The Postulate of equal a priori probabilities -
Temperature, entropy and the second law of thermodynamic, Probabilities for microscopic
variables, Connection with the, thermodynamic potentials, Fluctuations. Maxwell - Boltzmann
statistics: Distribution on the segments of the energy, Weights of the general distributions, Lagrange
factorial (i.e., @ and @), Maxwell and Boltzmann distribution, Classical ideal gas. Statistical
Thermodynamics of gases: The weight of public distribution of Classical ideal gas, Boltzmann
distribution function. Applications on Maxwell — Boltzmann statistics: The principle of equal energy
distribution, Specific heat Capacity of gases, Equation of ionic distribution. Introduction to Quantum
statistics.

Suggested Textbooks:

o T. Guénault, Statistical Physics, Springer, ISBN 978-1-4020-5974-2, 2nd Ed., (2007).

o M. Zemansky and R. Dittman, Heat and thermodynamics: An intermediate textbook. NY: McGraw-Hill
Companies, ISBN: 9780070170599, 7th Ed., (1996).

o F. Reif, Fundamentals of Statistical and Thermal Physics, NY: McGraw-Hill, ISBN:9780070518001,
(1965).
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Course Code: 3560 Phys. 4 3560 10 g a8l
Course Title: Quantum Mechanics (1) (1) &SN S0 1) Aal) anald
Credit Hours: 3(3,1,0) (0¢1¢3)3 :Azul yall a4l
Level: sixth o) 25 gl
Prerequisites: 3410 Math. A 3410 (e alkia

1 o8l Gl gl

s LA - 5 g Sl - g sdl) — () gine K R - S g jeSI1 ) S K] T 5] )
G a) - alall die (ulSaiV) 5 SLail) aad gl aedl (& i g b Alales - (70 sigd 2SI aae s JALEN YL s Y)
(sl 050 - (538 sall agall) alad OB A i gl alalas - (oSl QA - agal) Ll - alal)

Course Description

Experimental Basis of Quantum: (Photoelectric effect -Compton scattering - Photons - Franck-Hertz experiments - The
Boher atom - Electron diffraction — de Broglie waves and wave particle duality of matter and light). Wave Mechanics:
(Schrédinger equation - Wave functions - Wave packets - Probability amplitude - Stationary states - Heisenberg
uncertainty principle). Schroedinger equation in one dimension: (Infinite potential well - Delta potential - Free particle -
Finite potential well - Quantum Harmonic Oscillator - Potential barrier). Schroedinger equation in three dimensions: (Box
- Central potential - Introduction to hydrogen atom system).

Suggested Textbooks:

. R. Omnes, Understanding Quantum Mechanics, Princeton University Press. ISBN 0-691-00435-8,
(1999).

o D. J. Griffiths, Introduction to Quantum Mechanics, Prentice Hall, ISBN 0-13-124405-1, (1995).
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Course Code: 3710 Phys. 3283710 :3a ) g ad 0
Course Title: Solid state Physics (1) (1) 2lsad) £l 1 ) Rl Al
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al Al cilas gl
Level: sixth i) 1 6 ghanall
Prerequisites: 3230 Phys. 34 3230 ;G ullia
Co requisites: 3560 Phys. 34 3560 138 qullia

1Al Sy giaa
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Course Description

Introduction to solid state physics; phenomena - principals. Crystal structure; reciprocal lattice -Brillion zones - Indices of
lattice planes. X-ray Diffraction; production and applications in crystalline solids. Bonding in crystalline solids: Types of
different bonds. Phonons. Free electron model - Drude Model - DC and thermal conductivity. Band theory in solids.

Suggested Textbooks:

J C. Kittel, A. Zettl and P. McEuen, “Introduction to Solid State Physics”, J. Wiley & Sons, 8th Ed., (2004).
. M. A. Omar, “Elementary Solid State Physics”, Addison Wesley Publishing Inc., (1978).

o N. W. Ashcroft and N. D. Mermin “ Solid State Physics”, Brooks Cole, 1st Ed., (1976).
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Course Code: 3950 Phys. #3950 : el 5 a8
Course Title: Solid state Lab dal g2 it 1) Ral) A
Credit Hours: 2(0,0,2) (260¢0)2 14l Al cilas gl
Level: sixth cudlad) 1 o ghaall
Prerequisites: ! Gl llaia
Co requisites: 3710 Phys. 3483710 : 38 e qullaia

ootall &l giaa
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Course Description

X-ray diffraction — Dielectric constant and Curie temperature — Hall effect — Electronic magnetic
resonance - Hysteresis loop — Investigation of electrical resistance of semiconducting and conducting
materials — Determination of electrical resistance of photo-sensitive material using polarization
phenomenon - Characteristic curve of Solar cell — Electrical conductivity for some materials —
Investigation of electrical conductivity using 4-probe technique - Thermoelectric phenomenon and
Seebeck’s constant.

Suggested Textbooks:
o C. Kittel, A. Zettl and P. McEuen,”Introduction to Solid State Physics”, J. Wiley & Sons, 8th Ed., (2004).
o M. A. Omar, “Elementary Solid State Physics”, Addison Wesley Publishing Inc., (1978).

o N. W. Ashcroft and N. D. Mermin “ Solid State Physics”, Brooks Cole, 1st Ed., (1976).
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Course Code: 4240 Phys. 34240 :3a ) 9 a8
Course Title: Analogue electronics Ablai) i g S 1 sRal) and
Credit Hours: 3(2,1,1) (16162)3 1Al jall cilas gl
Level: Seventh bl 15 gianall
Prerequisites: 2210 Phys. 58 2210 (Bl ullaia

ro el S i
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Course Description

Passive electronics: (Fundamental of electric circuits - AC and DC electric circuits - Charging and
discharging circuits — Filters). Operational electronics: (Semiconductor materials — Diodes -
Properties of diodes - Circuits of diodes - Special types of diodes and its applications — Transistors -
Properties of transistors - Transistor circuits - Transistor applications - Operational amplifier).
Applications: (Oscilloscope - Charging and discharging circuits — Filters - Properties of diode - Half
wave rectifier - Full wave rectifier - Smoothing circuits - Transistor circuits - Transistor as a switch -
Common emitter amplifier - Operational amplifier).

Suggested Textbooks:
o M. C. Petty, “Molecular Electronics from Principles to practice”, J. Wiley & Sons Inc., (2007).
o F. M. Mims, “Getting Started in Electronics”, Master Publishing, Inc. (2000).
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Course Code: 4560 Phys. 8 4560 : el 5 a8
Course Title: Quantum Mechanics (2) (2) &SN SailSaa 1Rl i
Credit Hours: 3(3,1,0) (0¢1¢3)3 :Azul yall a4l
Level: Seventh ) 2 sl
Prerequisites: 3560 Phys. a8 3560 (b llaia

1Al Sy giaa
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Course Description

General Formalism of Quantum Mechanics: (States — Operators - Dirac notations — Representations -
Measurement theory). Harmonic Oscillator: (Simple harmonic oscillator - Operator algebra - States).
Quantum mechanics in three dimensions: (Quantum harmonic oscillator - Central potentials -
Scattering states - Qualitative analysis of wave function). Angular momentum: (Operators -
Commutator algebra - Eigenvalues and eigenstates - Spherical harmonics - Addition of angular
momentum - Celbsch-Gordon series and coefficients). Spin: (Nuclear magnetic resonance - Spin and
statistics - Spin systems). Perturbation Theory: (time independent perturbation theory - Time-
dependent perturbation theory - Degenerate perturbation theory - Non-degenerate perturbation theory).
Variation methods and WKB approximation.

Suggested Textbooks:

. R. Omnes, Understanding Quantum Mechanics, Princeton University Press. ISBN 0-691-00435-8,
(1999).

0 David J. Griffiths, Introduction to Quantum Mechanics, Prentice Hall, ISBN 0-13-124405-1, (1995).
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Course Code: 3930 Phys. 328 4960 :3a )l 9 a8l
Course Title: Modern Physics Lab pliia plyjd pida 1) jiall s
Credit Hours: 2(0,0,2) (260¢0)2 14l Al cilas gl
Level: eighth tlad) 1 s gheal)
Prerequisites: 3710 Phys. 383710 :Gibe ulaia

1Al Sy giaa
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Course Description

Characteristic curve of Geiger Millar Counter — Statistical count - Inverse square law - Gamma ray
spectroscopy using scintillation counter - Study of Alpha particle spectroscopy with semiconductor
counters - Beta spectrum and end-point energy - Gamma spectroscopy with single channel analyzer -
Effect of Hydrocarbons compounds of gamma spectrum for some materials - Determination of energy
and momentum of Beta — gamma - Neutron scattering - Optical ker effect - Measurement of line
spectrum and determination of Rydberg constant - Determination of Planck’s constant - Zeeman effect
- X-ray spectrum - Frank-Hertz experiment

o o) dlae) (e D) Sha
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Course Code: 4010 Phys.

328 4010 1 3e 0 5 A8

Course Title: Ethics

Lgall LA 5 i) al

Credit Hours: 1(1,0,0)
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Level: Eighth SRl s gl
Prerequisites: s b i
1 o8l Gl gl
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Course Description

Ethics and sciences- Theory of ethics and its applications- science as a job- ethics and morality- ethics
criterion in science- ethics issues in science publication- ethics issues in science’s lab.

Suggested Textbooks:

o The ethics of science: an introduction, David B. Resink, Routlege, London and New York 1998
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Course Code: 4050 Phys. 28 4050 : el 5 a8
Course Title: computational Physics A gulall oy 3l sl s
Credit Hours: 3(2,1,1) (1¢162)3 Azul Al Sas
Level: eighth el s sl
Prerequisites: 3020 Phys. O 3020 3ol lhaia

1Al Sy giaa
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Course Description

Introduction: (Brief introduction to Computational physics - Numerical Summation and Numerical —
Product - Errors in Computational methods). Numerical differentiation - Numerical Integration -
Numerical Statistical Methods (Monte Carlo method) - Matrix and eigenvalue problems (Numerical
matrix Algebra - Numerical eigen value finding) - Numerical Solution of Ordinary Differential
Equations - Numerical Solution of Partial differential Equations) - A Numerical matrix Algebra.
Introduction to Mat Lab: (Brief introduction to Mat Lab - Simple Numerical examples, Numerical
Solution of differential equations).

Suggested Textbooks:

o N. J. Giordano and H. Nakanishi, Computational Physics, Benjamin Cummings, ISBN:0-13-146990-8,
2nd Ed., (2005).

o T. Pang, “An Introduction to Computational Physics”, Cambridge University press, (1997).

o R. H. Landau and M. J. Pa’es, “ Computational Physics: Problem Solving”, J. Wiley & Sons, Inc., (1997).
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Course Code: 4160 Phys. #4160 el a8
Course Title: Atomic Physics 3,AN £l b 1) jiall andd
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al ) cilas gl)
Level: selective course GIEA) jRa 1 ghual)
Prerequisites: 3710 Phys. 8 3710 1 Gl lkaia
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Course Description

Avogadro’s hypothesis particles - Thomson's and Millikan's experiments and discovery of the electron
quantization of charge. Rutherfords atomic model. Simple line spectra for hydrogen atom - Palmer’s
discovery. The Bohr's theory of the hydrogen atom - Sommerfield's refinements - Energy level
diagram of the hydrogen atom Weakness of the Boher- Sommerfield theory - Spectra of hydrogen like
ions. Energy levels in molecules; the quantum structure: Simple line spectra, Multiple fine structure,
L-S - J-J coupling - Energy levels in a diatomic molecule. Magnetic effects in atoms and the electron
spin: Space Quantization, the Magnetic moment and the space quantization, Stern-Gerlach experiment
- Normal Zeeman , effect, Anomalous Zeeman effect. The Magnetic moment and Lande factor: The
Paschen-Pack effect - The Stark effect - Zeeman Effect of hyperfine structure. Molecular spectra:
Microwave - Infra-red and electronic spectra.

Suggested Textbooks:

. H. Haken, H. C. Wolf and W. D. Brewer "The Physics of Atoms and Quanta“, Springer-Verlag, Berlin
Heidelberg, )2005).

. B.H. Bransden and C.J. Joachain, ”Physics of Atoms and Molecules”, Longman, (1997).

. S. Walker and H. Straw, “Spectroscopy” Atomic, Microwave and Radio frequency spectroscopy”.
Chapman & Hall, London, (1961).
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Course Code 4190 Phys. 34190 :3a ) 9 a8
Course Title: Nano Physics Ul el ) i) Al
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 3710 Phys. 383710 :Gibe ulaia

1Al Sy giaa
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Alaline sl o) gl (bl (i) Gilgdae - Gl ) Galdas - (IR) ) sead) o 4eiY) Ciliha — (5 el (5 gl
(Al 8 Fpusylalinn ) aladin) — dplaliin sl ) sal) ) — Lplalinall e il — dplliig tl) o) sall - Zpnsalinal))
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Course Description

General discipline of Nano Technology: electric characteristics of atoms and solid materials, Effects of
Nano-meter scale, different types of preparation and fabrications. Characterization of Nano-material:
Transmitted electron microscope, scanning electron microscope, diffracted electron microscope.
Nanomagnetic materials: magnetism - diamagnetic material - magnetic resistivity - Nano-magnetic
materials: applications. Supermolecule and organic films; introduction to intermolecular surface-
surface analysis- Preparation of thin organic films, application of super molecule Nano-technology.
Carbon Nano-tubes — Fabrication - characteristics and preparations. Organic nano layrs; chemaical and
preparation, application in surface chemistry and biological probe. Langumir film characteristics,
Lagmuir-Blodgett ) Langmuirs), quantum dot and electron transfer in Nano-tubes - Aharony Bohn
effect - quantum hall effect - Landaure formula - electron tunnel - One electron transistor.

Suggested Textbooks:

. R. Kelsall, I. W. Hamley and M. Geoghegan, “Nanoscale Science and Technology, John Wiley & Sons,
(2005).

. J. Imry, Introduction to Mesoscopic Physics (Mesoscopic Physics and Nanotechnology), oxford
university press (1997).

. Nanostructure Physics and Fabrication: Proceedings of the International Symposium, College Station,
Texas, March , 1989.
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Course Code: 4220 Phys. 384220 :3a 0 9 a8
Course Title: Statistical Physics (2) (2) Aibasy) syl 2 ) 8al and
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 3420 Phys. 33420 :Gibm ullia

1Al Cby giaa

138 Sl Al ppend el 3 g - Adladl JUd Haild Alala 5 (SeuDISI L) 28D +4 sluciall Ul €3 Aadail] apans
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il 5 yall 48Ul 5 g 8V - 51l ds jal Ailan ) e salad) - E3lia sall 3LS) (5 dnndalina )l - (35 Y

AN Al il el daeakabisal U il - adaiaal U ) ; Slean ) Sualing ga il

Course Description

Canonical Ensemble. Interacting Classical Gas and Van der Waals Equation of State, Ising Model.
Grand Canonical Ensemble, Random Variable, Thermal Fluctuations. Quantum ideal gas: Bose -
Einstein distribution, condensation, Photon Gas and Black Body Radiation, Specific heat Capacity of
solid materials. Photonic gas, Fermi — Dirac Gas, Fermi —Dirac distribution, Pauli Paramagnetism,
semiconductors. Statistical concept of temperature, Entropy and Free Energy. Applications on
statistical thermodynamics: Paramagnetic gas, Influence of Paramagnetism. Diatomic Molecules.

Suggested Textbooks:

. T. Guénault, “Statistical Physics”, Published by Springer, ISBN 978-1-4020-5974-2, 2nd Ed., (2007).
0 R. K. Pathria, “Statistical Mechanics”, Elsevier, ISBN-10: 0-7506-2469-8, 2nd Ed., (1996).
0 F. Reif, “Fundamentals of Statistical and Thermal Physics”, NY: McGraw-Hill, ISBN: 9780070518001,

(1965).
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Course Code : 4230 Phys. 324230 : 3al a0
Course Title : Plasma Physics La Bl sl 1 ial) il
Credit Hours : 3(3,1,0) (0¢1¢3)3 : Al Al Cilaa gl
Level : selective course GIEA A (s giall
Prerequisites : 3020 Phys. , 3560 Phys. #3560 9 @ 3020 : (hbw qikia

1Al Sy giaa
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Course Description

Elementary Plasma concepts, Plasma Characterization, Motion of charged particles in electric and
magnetic Field, Fluids hydrodynamics, Magnetohydrodynamics MHD, magnetic mirror confinement.
Waves in plasma: electron and ion acoustic plasma waves, Introduction to plasma kinetic theory.
Warm Plasma, Plasma physics and fusion research, Discharge in gases- Plasma diagnostics.

Suggested Textbooks:

o P. M. Bellan, “Fundamental of Plasma Physics”, Cambridge University Press, (2006).

o M. A. Liebermann, and A. J. Lichtenberg, “Principles of plasma discharge and Material processing”,
Edit. Wiley interscience Publishing, (2005).

o F. Chen, “ Introduction to plasma Physics and controlled fusion" Plenum Press, New York (1984).
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Course Code: 4320 Phys. 34320 1 3a) 5 a8
Course Title: Experimental Physics Ao i) el 3l 28l
Credit Hours: 3(3,1,0) (0¢1:3)3 1l jall Claa gl
Level: selective course GRS ) Aa 1 gl
Prerequisites: 2250 Phys. , 3420 Phys., 3710 Phys. 4230 4230 3 3£ 3710 5 3 3420 5 38 2250 : bk ullaia
Phys. i

1o i) S giaa
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Course Description

1-Some experimental techniques (Destructive testing): Experimental methods in the study of metal
alloys - Creep measurements - Stress-strain measurements - Compression test - Hardness test - Fatigue
test - Electrical resistivity measurements - Optical spectroscopic techniques - Internal friction and
dielectric loss measurements - Microstructural investigations. 2- Non-destructive testing: (Liquid
penetration test - Magnetic particle test - Eddy current test - Ultrasonic test - X-ray examination).  3-
Optics: (Optical methods to determine the optical properties of material). 4- Some Experimental
techniques to investigate the electrical properties of materials. Nuclear and Radiation Physics:
(Investigation of particle and photon beams and their mutual interactions - gamma-ray examination).

o el dlae) (e Gl Sha




Kingdom of Saudi Arabia 3gmd iy ) AL

i 3035
A e o pla ¥l sl
sl g3l palall g 1Y AJS

Ministry of Education
Prince Sattam Bin Abdulaziz University

College of Arts and Science in Wadi Addawasir

Department of physics il ae o Alisu pafil Gzals slypelll gnd
056 Prince Sattam Bin Abdulaziz University 056

Course Code: 4330 Phys. 384330 : Jall g a8
Course Title: Digital Electronics Aad ) il g ASY ;) jiall au
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course G a1 gheal)
Prerequisites: 4240 Phys. 32 4240 ;G ke

1Al Sy giaa
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Course Description

Theory of digital computers: (flip flops and memories - logic gates — counters — Adders — Multiplexers
- shift registers). Analogue and Digital: (Digital to Analogue converters DAC, Analogue to digital
converters ADC, Computer interfacing)

Suggested Textbooks:
o M. C. Petty, “Molecular Electronics from Principles to practice”, J. Wiley & Sons Inc., (2007).
J F. M. Mims, “Getting Started in Electronics, Master Publishing, Inc. (2000).
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Course Code: 4810 Phys. 384340 1 3a 0 9 a8
Course Title: Nuclear and particles physics Cilasall g 3) ) £l 38 1 8al) an
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course G a1 gheal)
Prerequisites: 4160 Phys. 32 4160 ;e ullia

1 o8l Gl gl

Sl A g 3N AS Al Ae S oA A Al g ALEKN ey j et La jldadl cailbead g Lgalaal iy gill yatlia
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u;ﬂ\cawi\_djL‘A\BJ_bjcqw-B)M\cawA_UJ_\J\CALA.:J\(Ql_:})jﬁqjgh\_:)q})_a)ul_ujjﬁ_ﬂ
lipdlsasdaliel i, ianll yaadlo plad) aalas eald s dedadl il el syl Llisll aLlas
Qm_cﬁj_é}}_ﬂ\t"\"ffx'?“_h5\“0_.}_'\\}3_\_@13\_):_1_@_:\}_]‘ A gl edlelatl) AaiV) lad) ol - Lila el<as
uagm;a.}_x?‘ymw\;gﬂs_wﬁu\cm_a\z\-w,‘gi\Jwy\_ojﬂﬁu\ahm_u)_qmg\
SAaeSHalaeWi o aa il g8 . Jaledl gealaa- AW Gle sl Cayiuai- 4 s;)l—sng@l_uﬁ“d)ﬁ\

A eS8 md ga

Course Description

Properties of Nuclei: Sizes and Radii -Mass and Charge Distributions - Angular Momentum and
Parity - Electromagnetic Moments - Nuclear Excited States. The Nuclear Force: Its Nature and
Properties - The Deuteron - Nucleon-Nucleon Scattering (interactions). Nuclear Models: The Shell
Model - The Liquid-Drop Model - The Collective Model. Radioactive Decay: Radioactive Isotopes -
The Radioactive Decay Law - Half-Life - Alpha Decay - Beta Decay - Gamma Decay - Radiation
Detectors. Nuclear Reactions: Types of Reactions - Conservation Laws — Energetics of Nuclear
Reactions - Nuclear Scattering - Compound-Nucleus Reactions - Neutron Reactions - Nuclear Fission
- Nuclear Fusion. Elementary Particle Physics: Properties of the Fundamental Forces of Nature -
Classification of Elementary Particles - Symmetry Principles - Conservation Laws - Quantum
Numbers - The Quark Model.

Suggested Textbooks:

o B. Povh, K. Rith, C. Scholz, and F. Zetsche, “Particles and Nuclei: An Introduction to the Physical
Concepts”, Springer-Verlag, 5th Ed., (2006).

o B. R. Martin, “Nuclear and Particle Physics”, John Wiley & Sons., (2006).

o A. Das and T. Ferbel, “Introduction to Nuclear and Particle Physics”, World Scientific, 2nd Ed., (2003).
o P. E. Hodgson, E. Gadioli, and E. G. Erba, “Introductory Nuclear Physics”, Oxford University Press,

(1998).
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Course Code: 4350 Phys. #4350 :3a 1 9 a8
Course Title: Laser physics and its applications Leiliai g all) £l 1) Rl aul
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 2250 Phys. 38 2250 :(Gibm ullaia

1Al Sy giaa
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Course Description

Introduction to laser Physics; electromagnetic radiation characteristics in vacuum, and in matter,
electromagnetic spectrum, basic of Atomic Physics. Theory of lasing; Spontaneous and Stimulated
emission, Absorption, Einstein relation, Population Inversion (Three-level Laser - Four-Level Laser),
Gain coefficient — Laser Optics; Optical resonator, Quantitative amplification of Laser light,
Broadening in laser beam, Laser modes - Modifying the Laser output - Properties of a Laser beam.
Laser System (Solid state laser, Gas laser, Semiconductor Laser, Dye Laser- Laser application;
Holography - Coding and decoding— medical application- military application- industrial application).

Suggested Textbooks:

. O. Svetto, Principles of Lasers, Springer, ISBN-10: 0306457482, ISBN-13: 978-0306457487, 4th Ed.,
(1998).
. D. C. O'shea, W. R. Callen and W. T. Rhodes. “An Introduction to Laser and Their Applications",

Addison-Wesley, ISBN-13: 9780201055092, (1977).
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Course Code: 4360 Phys. 324360 el g a8l
Course Title: Radiation Physics gLiy) £l 1Al and
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 4340 Phys. 324340 : GGilw ulkia

1Al Sy giaa
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Course Description

Review of Atomic and Nuclear Physics: The General and Structural Properties of Atoms and Nuclei,
Quantum States and Energy Levels of Atoms and Nuclei - Nuclear Binding Energies - Nuclear
Stability, Semi-empirical Mass Equation - Equivalence of Mass and Energy - Production and
Properties of X-Rays. Radioactivity: Types, characteristics, and Sources of Radiation (Alpha, Beta -
Gamma-Rays - X-Rays, Neutrons) - Natural and Artificial Radioactivity - Units of Radioactivity
(Curie and Becquerel) - The Radioactive Exponential Decay Law - Half-Life and Mean-Life,
Radioactive Decay Chains - Radioactive Equilibrium - Production of Radioisotopes. Radiation
Transmission Through Matter: Neutron and Photon (Gamma-Rays and X-Rays) Absorption
Mechanisms in Matter, Exponential Attenuation of Neutral Particle Beams - Linear Attenuation
Coefficient - Half-Thickness - Mechanisms of Energy Loss from Charged Particle Beams - Range-
Energy Relationships of Charged Particle Beams - Stopping Powers of Charged Particle Beams (the
Bethe Formula), Radiation Shielding. Radiation Detection and Measurement: Gas lonization Counters
(Proportional and Geiger-Mueller Counters) - Scintillation Counters - Semiconductor Counters -
Neutron Counters - Statistics of Radiation Counting Systems. Radiation Dosimetry and Health
Hazards: Definitions of Radiation Exposure and Dosimetry, Units of Exposure and Dose, Personal
Dosimeters (The Pocket lon Chamber, The Film Badge - The hermoluminescent Dosimeter) -
Maximum Permissible Levels of Exposure, Biological Effects of Radiation (Deterministic and
Stochastic, Carcinogenesis and Genetic), Radiation Protection Standards.
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Suggested Textbooks:
. H. Cember and T. A. Johnson, “Introduction to Health Physics”, McGraw-Hill, (2008).
J J. E. Turner, Atoms, “Radiation, and Radiation Protection”, John Wiley & Sons, (2007).
. S. N. Ahmed, “Physics and Engineering of Radiation Detection”, Elsevier Science & Technology Books,
(2007).
J E. B. Podgorsak, “Radiation Physics for Medical Physicists”, Springer-Verlag, (2006).
. D. Bodansky, “Nuclear Energy: Principles Practices and Prospects”, Springer-Verlag, 2nd Ed., (2004).
o J. Shapiro, “Radiation Protection”, Harvard University Press, 4th Ed., (2002).
. J. K. Shultis and R. E. Faw, “Fundamentals of Nuclear Science & Engineering”, Marcel Dekker, (2002).

0 F. A. Smith, “A Primer of Applied Radiation Physics”, World Scientific Publishing, (2000).
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Course Code: 4720 Phys. 384720 : 3al 9 a8
Course Title: Solid state Physics (2) (2) 2elsad) sla3d o 8l an
Credit Hours: 3(3,1,0) (0¢1¢3)3 : Al Al Cilaa gl
Level: selective course GIEA A (s giall
Prerequisites: 3710 Phys. 383710 : Gl ulia

1Al Sy giaa

Gal sal) — el gl b L Jra il Gal g8 - ) gad) - Dl gl ol gl 8 o gad) - saaladl A gal) eyl
A yail ) ey - (alaall Jali) claill - dal gl b () gl dilial - dpuplalina)

Course Description

Classification of solids, Defects in Solids: (Types of imperfection — Vacancies — Dislocations).
Semiconductors (Intrinsic and extrinsic types — The electrical conductivity — Some applications).
Dielectrics: (The dielectric constant and polarizability — Electronic polarizability — lonic polarizability
— Orientational polarizability - Ferroelectricity). Superconductivity: (Zero resistance — The Meissner
effect — The critical magnetic field — The theory of Superconductivity - Josephson effect - Squid).
Magnetic Properties: (Magnetic susceptibility — Classification of materials — Langevin diamagnetism —
Ferromagnetism and antiferromagnetism - Paramagnetic resonance — Nuclear magnetic resonance).
Impurities in Solids. Alloys - Some Experimental Techniques.

Suggested Textbooks:
o C. Kittel, A. Zettl and P. McEuen, “Introduction to Solid State Physics”, J. Wiley & Sons, 8th Ed., (2004).
o M. A. Omar, “Elementary Solid State Physics”, Addison Wesley Publishing Inc., (1978).

o N. W. Ashcroft and N. D. Mermin “ Solid State Physics”, Brooks Cole, 1st Ed., (1976).
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Course Code: 4740 Phys. 38 4740 1 3a 0 9 a8
Course Title: Material Science N gall ale 8 dadia 1 8al) s
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 3710 Phys. 383710 :Gibe ulaia

1Al Sy giaa
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Course Description

Introduction: The basic nature and properties of materials. Classification of solid state materials
(crystalline and amorphous). The characterization and structure of Polymer, Metals, Glasses,
Composites and Ceramics. The physical properties: (Thermal — Electrical — Mechanical - and Optical
properties). The chemical properties: (Periodic Table of the Element, Methods of scientific inquiry,
Significant developments in the history of materials, Application of Materials, Systems of technology
development).

Suggested Textbooks:
o G. Konczos, . Barsony and P. Deak, “Introduction to materials science and technology”’, (1998).
o G. Konczos, “Advanced materials technologies (Korszer( anyagtechnoldgiak, in Hungarian).

Manuscript, 2004.
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Course Code: 4750 Phys. 328 4750 1 3a 0 9 a8
Course Title: Solar Energy Physics el ABUAY) £y 3a 1 ) jiall aul
Credit Hours: 3(3,1,0) (0¢1¢3)3 1Al jall cilas gl)
Level: selective course SR ) Aa 1 gl
Prerequisites: 3710 Phys. , 4160 Phys. 324160 5 3 3710 :Gbm culkia

1Al Sy giaa

AUl JI i bl yal) 5 Jaidl g AUl 8 cilaa g ) yall 5 Jaill gaslall o yalie Cay jlat A gl dadia
dale Qb 1) gaathaliz 8, ¢(332 atall ga il g4 ;‘3’?“) ) jabas A8l selas ‘).;SI JE e A8UAl J gas
Al il alats) (o llall 84Sl gty A sl bl )y ) paal) A sl el bliaY Wall 5 lasl)
gatbad (a )V 5 Geadl) bl se o Apn il BNl (uand ) 8 A8 A5 e rd el A YY) il
TS il el Y il g eV (el s tgall gl iy ela Byl s o il A8ES (e il ¢ gl
oY mhs e e il gl SY1 (g el Dl il A e il g Lad) aalas (gm0 (g sl D)
- Al Asall oy 3as ) pa Aila ) A e S0 3SR ) gt A e 5 A8l paa (30 (Hladl ol
gueSe gl HJ.L;_"\J\ «Oa gall a\,\.ﬁ:i ‘_g Al ;e el y oS (Ao sl Bgand Al WA £y a8
e 5 el iyl alaalylsal o) b 0T e paall gl iyl 0168 il s Al el gall sl il (alia i)
SQ\}A_J:J‘ B Q\_':j)_"\SJ}” du_\_a\ A_al_}iu: @Aaa il aYliala “;'\A_}J\ )_A_ﬂ\ “LI\)A_JJ\ B) QUJJ_"\SJ}“ O (‘;cl.!.uy‘
iy i gall 4 & A0S A La o 1) LA ddonea &1 LAY daai € il ool g8l g il g 13K Jiad
inia) 8 raall Al ;o I o Sla dll cidlia sall sldly Calaall @dla s dhgse il LAY 8 5 oS Jlae )
LDl 56l e S0 LSl Ay o) Alat ) A lies cau il s - A ilaill ela s U (agadl 5 Ll
A8k (5 3A (Ll Sl pie oMk e B0 UL 50l s 8 500 A 5 N AT o) el i)l
Al LA

Course Description

Introduction: Definitions of Energy - Work, and Heat - Units of Energy — Work - and Heat - Energy
Forms - Energy Conversion from one Form to Another - Energy Efficiency - Energy Sources
(Conventional — Alternative - Renewable) - Energy Availability and Demand - Estimates of the
Maximum - Reserves of Fossil Energy, Current World Energy Consumption Patterns, Energy
Economics. Solar Radiation Fundamentals: Physics of Energy Generation within the Sun - Sun-Earth
Geometric Relationships - Properties of Sunlight - Radiant Power Density - Photon Flux -
Measurement of Solar Radiation - Solar Radiation Outside Earth's Atmosphere - Atmospheric
Attenuation of Solar Radiation - Solar Radiation on Earth’s Surface - Solar Radiation on a Tilted
Surface, Methods of Solar Energy Collection, Conversion of Solar Energy to Thermal Energy -
Thermal Energy Storage. Physics of Solar Cells: Conversion of Light into Electricity - Energy Bands
of Semiconductors - Doping, Reflection and Absorption of Photons by Semiconductors - Generation
of Electrons and Holes in Semiconductors - Recombination mechanisms of Electrons and Holes
(Radiative and Non-radiative) - Carrier Lifetime - Transport Processes of Electrons and Holes -
Separation of Electrons and Holes - Typical Structure of Solar Cells - The Semiconductor pn-Junction
Solar Cells - Role of the Electric Field in Solar Cells - Semiconductor-Metal Contacts - Electrical
(Current- Voltage Curve) Characteristics of the pn-Junctions - Saturation Current - Spectral Response
Sensitivity of Solar Cells - Efficiency of Solar Cells - Minimal Thickness of Thin-film Solar Cells -
Improving the Efficiency of Solar Cells - Antireflection Coating. Storage of Solar Cell Energy.
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Suggested Textbooks:
. P. Wirfel and U. Wiirfel, “Physics of Solar Cells: From Basic Principles to Advanced Concepts”, Wiley-
VCH, 2nd Ed., (2009).
J J. Nelson, “The Physics of Solar Cells”, Imperial College Press, (2003).
. R. C. Neville, “Solar Energy Conversion, The Solar Cell”, Elsevier Science, 2nd Ed., (1995).
o A. L. Fahrenbruch and R. H. Bube, “ Fundamentals of Solar Cells: Photovoltaic Solar Energy

Conversion”, Academic Press, (1983).
J E. E. Anderson, “Fundamentals of Solar Energy Conversion”, Addison-Wesley, (1983).




Kingdom of Saudi Arabia 3gmd iy ) AL

P E— )%
A e o pla ¥l sl
sl g3l palall g 1Y AJS

Ministry of Education

Prince Sattam Bin Abdulaziz University

College of Arts and Science in Wadi Addawasir

Department of physics il ae o Alisu pafil Gzals slypelll gnd
056 Prince Sattam Bin Abdulaziz University 056

Course Code: 4810 Phys. 34810 :3a 1 9 a8l
Course Title: Non-crystalline materials 3 obia yad) 3 gal) £l 3ud 2 ) jiall s
Credit Hours: 3(3,1,0) (0¢1:3)3 1l jall Claa gl
Level: selective course SR a1 gial)
Prerequisites: 3710 Phys. 348 3710 Gl ullaia

o8l Gl giaa

Jsaill - aniiaill g joaasil) A8 - 3 gall (84 ) jall Y gadl) - daliaa) salall YLs 8 dal 5 ) g il jall Galliad
Sl G ) v gl oLl 23 i a) 8 A1 ) aligall g i -l a3 g = A 501 315l 6 a3
3 gall Ay 58l 5 Apaslalinall (pal A} Ay sy e - A8 ) 51 ) grall Ay hall il A1y — 3 5l ye Banatie LSl
o grall Ayl cilidall - LY cllee 5 ola i) - sl dakiil o3yl il Sall - dsaeall Gal gall 3 A saY)

A 5aY)

Course Description

Molecules and molecular bonds properties in different phases — Thermal phase transition - Basic
thermodynamic theory in the frame of the quasichemical model for predicting phase diagrams with
special emphasis on the eutectic type phase diagrams and their significance in the non-equilibrium
solidification. Glass transition phenomenon. Free-volume and entropic models. Glass transition as a
phase transition from the ergodic liquid to non-ergodic glassy state. The structural description of
multi-component non-crystalline materials. Partial structure factors and radial distribution functions
and the basic procedure for their experimental determination. Simple models of magnetism and
electric transport in amorphous metallic materials. Relaxation behaviour and diffusion processes.
Technical applications of amorphous materials.

Suggested Textbooks:

. R. Rivas, José Rivas Rey and M. A. Lopez-Quintela, Non-crystalline and Nanoscale Materials, World
Scientific Publishing Company, Incorporated, (1998).

. Y. Waseda, “The Structure of Non-Crystalline Materials; Liquids and Amorphous Solids”, N.Y. McGraw-

Hill International Book Company (1980).
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Course Code: 4820 Phys. 28 4820 : el 5 a8
Course Title: Introduction to astrophysics Sllall el 58 & dadia 1 jhall asl
Credit Hours: 3(3,0,0) (0¢0¢3)3 :Azul yall a4l
Level: selective course SO ) A 1 siwall
Prerequisites: 3150 Phys. & 3230 Phys. .$3230 5 23150 i3l i

1 o8l Gl gl

Ledlidal — Lgilaal — Lo jladl o pail) | sadll pUaill rise - Caglall g LY _Lﬁsm\}a\)\mt;u.“m\ alall d}érm;aﬁ
— asadll CpeSi apail)l JIS Cla g da 93 all 2 gl H-R- JSE — gile yug 2 sail) bl lua — daall Lae il
Q\M\wt@@)ﬁje};ﬂ\wuzdue};.\l\)#}&_\:\Sﬂ—e}ﬂ\)uni)e}ﬂ\d;b:’ejﬂ\ﬂkuﬂ\

Course Description

Introduction to Solar system; Orbits and Gravity - Radiation and Spectra-Survey of the Solar System -
Stars: magnitude — Luminosity — introduction to spectra — stellar spectra — stellar parallax, stellar
velocities- H-R diagram — binary stars and stellar masses — star formation — series of stellar nuclear
reactions and stellar ages- stellar evolution and structure. — Interstellar matter in galaxies

Suggested Textbooks

0 S. Weinberg, Cosmology, ISBN-13: 9780198526827ISBN10, (2008).
. H. Scheffler and H. Elsasser, Physics of the galaxy and Interstellar matter, Springer-Verlag, New York,
(1988).

. F. H. Shu, The Physical Universe: An Introduction to Astronomy, ISBN-13:978-0935702057, (1982).
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Course Code: 4950 Phys. 28 4950 : el 5 a8
Course Title: Biophysics Lga el 1) il sl
Credit Hours: 3(3,0,0) (0¢0¢3)3 :Azul yall a4l
Level: selective course SO ) A 1 siwall
Prerequisites: 1010 Phys. 21010 Gl llaia

1Al Sy giaa

gl - 3alall pae g lasdY) Jeld el sV Ay gaall ol 3l 4080 ) Al Ay gl oLy il ale o 8 2l o slal) daria
i A gl il jall e plady) il - daal) el il 20 gl cl 53l 23l 5 andiil) 8 Akl ¢ L)
58 _lall cl lal Apdl) Gpa ) ) Ade ol - dadl) A8l 05 Jare 5 8V 5 08 : el i) A8l 05 Jana 53 aridY)
g aadl J3A L jeSl e 5 eanandl Slead) 4 sl 4 e S o ladB Jalad) (gl (gl ) pucall B ilae jall
) = e el as - S QI s ) - aadl pliae ] (and eI agadl (b - iy Adalaa s LAY ol 33V
agall o S LY - o s lall eliall ) pall darall s dad) A gaadl oLy 3l | 5eSH M as ) - jeSU A4S0
- Gsaall B2l (5 e 5 O gaall dapla ralall 8 Al Sl cbsil) cilipdas (g glall oLl e g gl - (g slall e Liall o S
Cil) - Andabll 5 i) A i) g Olal 5 Gt ) 8 dmad) (558 i sl Bl - Leali) 48 5 Lmand) (358 a5l

s )5 Al 5 g i) lall - ALK Gl - o5 S J 38 () - neal) 3k - (pnlalixall (g 553l

Course Description

Introduction: Interdisciplinary sciences -Biophysics major branches - historical views. Radiation
Biophysics: Interaction of radiation with matter - use of radiation in medical applications: therapy -
diagnosis. Stochastic and non stochastic effects - radiation effects on biomolecules - high linear energy
transfer radiation effects: stopping power and linear energy transfer, relative biological effectiveness,
direct and indirect action of biological damage - accidental exposure. Bioelectricity: Nervous system
and electricity path through the body - cellular equilibrium potential and Nernst equation - electric
potential measurement and applications: electrocardiogram ECG, electroencephalogram EEG -
electroretinogram ERG - and electromyogram EMG. Molecular Biophysics: Elastic pressure of cell
membrane, mass diffusion, electrical potential of membrane — inter-membrane forces. Applying
Physical Techniques in Medicine: Sound nature and level - production of ultrasound and its use in
therapy and diagnosis - X rays and CT - Magnetic Resonance Imaging (MRI) - Microscopy techniques
- Electron Paramagnetic Resonance (EPR), Mass spectrometry - Nuclear medicine and PET therapy.

Suggested Textbooks da i) il)

. P. O. Scherer and S. Fischer, “Theoretical Molecular Biophysics”, Springer, (2010).

. T. Waigh, “ Applied Biophysics, A molecular approach for physical scientists”, John Wiley & Sons,
(2007).

. H. Cember and T. A. Johnson, “Introduction to Health Physics”, McGraw-Hill, (2008).

. E. B. Podgorsak, “Radiation Physics for Medical Physicists, Springer-Verlag”, 2006.

o I. Serdyuk, N. Zaccai, and J. Zaccai, “Methods in Molecular Biophysics, Structure, Dynamics, Function”,

Cambridge university press, (2007).
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Course Code:MAT 1050 o= 1050 @) 5 e
Course Title: Differential Calculus Jalall Glua 1) Rl aul
Credit Hours: 3(3,1,0) (3,1,0)3 :dau )all Glasll
Level :First J¥l 1 sl
Prerequisites: Gl allatial)

£ Rl Gl gina

el - (Al 05 AR 5 Aty e sl g Al 5 A yaadl) J)sadl al g 3 saadl ) i Aidall dlac ) ) jaall 1 Jady
- el BEEY) glitie s kel J)gal)l Alulul) sael -0 geall 5 Gulaal) Alalee - GELEY) 3k s FELIY) -Juasy)
Asiacal) J)sall 5lans) A yall JIgal) slanal A o) dsidadl - eolaluial) ¢ i

adaall il Uiy o A i - KU Jualil) - Jualal 8 Adas giall Aall 4y 5la - gy Ay lad -cilyinial) auy s Jualiil) iyl
Aol ) g AaY) Ay jlE) i) Adas pll Y ardll o5 jrall

Course Description

Real numbers, polynomials , Functions, Limits and Continuity: Algebraic Functions — Exponential
Functions — Logarithmic Functions — Trigonometric Functions — Limits — Continuity. Derivatives:
Techniques of Differentiation — Derivatives of Algebraic Functions — Derivatives of Exponential
Functions — Derivatives of Logarithmic Functions — Derivatives of Trigonometric Functions —
Equations of the Tangent and Normal — The Chain Rule — Inverse Trigonometric Functions —
Hyperbolic Function and Inverse Hyperbolic Functions — Inverse Trigonometric Functions —
Derivatives of Inverse Trigonometric Functions — Derivatives of Hyperbolic Functions — Inverse
Hyperbolic Functions — Derivatives of Inverse Hyperbolic Functions- Calculation of the nth
Derivatives — Differentiation of a composite Functions — Differentiation of Implicit Functions
Applications to Calculus: Function graph — Rolle’s Theorem- mean value theorem - Differentials
L'Hospital Theorem -maxima and minim- Related Rates -horizontal and vertical asymptotes.
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Course Code: MAT 1060 =) 1060 @8 5 e
Course Title: Integral Calculus Jal<all e 1) Rl
Credit Hours: 3(3,1,0) ) 0¢1¢3)3 rdl all ilas )
Level: Second S 15 gial)
Prerequisites: MAT 1050 1050 (rary i) callaiall

18 Gl gisa

Jal&ill - A jall sl - a el JLaS) 5 iy gaills JalSal) Ailial) ) gal) el s Jal&il) (3 a3 gama yuadl JalSal) ;Jal<ill
— 4 gl a gl - aaiate G Aalial) - dada il Glabial) sl J pda -2 gasal) JLlSIl - Ausidds fua g o il
lieall OIS - Badae e gana - Aaluall alag) 8 Lgaladiind 5 dpdadl) cillaay) - 2 jial ) Yol - gaaed) JalSl)

Course Description:

Integration: Indefinite Integrals — Techniques of Integration: Trigonometric Integrals — Integration by
Inverse Substitution — Completing the Square — Partial Fractions — Integration by Parts — Reduction
Formulas — Definite Integrals — Arc length — Surface Area- Areas between Curves -Volumes of
Revolution— Numerical Integration - Parametric Equations — Polar Coordinates — Area in Polar
Coordinates - Indeterminate Forms — Improper Integrals
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Course Code: MAT 2230 a2 2230 &)l 5 el

Course Title: Algebra and Analytic Geometry for Physics slanly eyl QUal Al duxigll 5 ol 1) jaall and
and Statistics Students

Credit Hours: 3(3¢1¢0) (0¢1¢3)3 Asul yall Cilas )
Level : Third Gl ;5 gl
Prerequisites: MAT 1050 a1y 1050 Gl callaial)

1o 84 Gl giaa

Dsiaal) JE —y slaall o) s Al daall e delad) Aabaddl Japeess - Al da el cilyiavial dalad) 4y lail) - Aol Al
2 Al aldlaay) - Al ds Hall liaie Slules - A0 A el (e iaie g aiiie adal@ - glaal) Ja5 g o) g0 —
- ks ) e Uadl) - Al A jall & shaid ) al il - £l 8 sl Aalaa - §1 4l 8 g gl - 1 al)
A ghadl -~ Lald i ghias - A gheadl) (o San — b ghiadl e doalal) cillaal) - b hiadll Jia 38 shiad) Cay yad
ol 5 (5 3o oUdai Ja — A il Al A gl -l siamall oAb all il leal) — 48 sk imdl) Jlad A ia el
Agliiall il gaiaall — cld gaiadll

Course Description:

Analytic Geometry: General theory of second order curves — Simplifying the general second order
Equation by Translation and Rotation — Intersection of a straight line and a curve — tangents — systems
of coordinates — The plane and the straight line in space — second order surfaces — Conic sections in
plane. 2- Linear Algebra:Matrix Definition — Matrix operations — Symmetric Matrices — Transpose
and Inverse of a Matrix — Hermitian Matrices.
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Course Code: MAT 3320 =20 3320 Ll 5 el
Course Title: Multivariable Calculus )222iall) JalSill 5 Jualdil) Qs 1) Rall
Credit Hours: 3(3¢1¢0) ) 0¢1¢3)3 Al yall Silas )
Level: Fifth ) s sl
Prerequisites: MAT 2311 o) 2311 Gl dlaidl)

1ol Gl giaa

- Oiiia (8 Jl sl (6 saaill adll - A0 el i) - ST T o e (& ) sal) — Ay s S 5 Al shau¥) g A 58 SN cLilasY)
bt daline — Lgiligai o dpadll culilaaYlé 45l colalSill -4, 5 S clilaay) 8 AU JelSill o) s ciliclias
S —psaall Gl o8 O JalSill lilai — Ay 5 S 4 ka1 5 45 50 S a8 (SO Jalsill - dpe) )

Course Description:

Coordinate Systems — Multivariable Functions — Partial derivatives - Critical Points of Multivariable
Functions - Maxima and Minima of the Functions of Two Variables —SP - Lagrange Multipliers —
Double Integrals in Rectangular Coordinates — Double Integrals in Polar Coordinates —Triple Integrals
in Rectangular and Cylindrical Coordinates — Spherical Coordinates — Centre of Mass - Moment of
Inertia - Gradient Fields and Path Independence — Divergence and Curl.
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Course Code: MAT 3410 =1 3410 Q80 5 el
Course Title: Differential Equations for Physics and elasl) 5 ol 3l GO dulialail) c¥alaall ;) el aul
Chemistry Students

Credit Hours: 3(3,1,0) (3,1,0)3: dxulall clas gl
Level: Fifth oAl g glisall
Prerequisites: MAT 1060 a1y 1060 Gl callaial)

1o 84 Gl giaa

Sndadll 5 Al g dudlatiall caYabeal) —col juaiall Jeadl ALEN Adad Haal) ¥ abeall 1 6V A 5 e dalal) Alialal) Y alal)
landaill (aes g 3aelaiall ol jlaall - g8y Adalaa

4 seaall COlalrall 48k alasinly Al yud) g dlaciall (A0 G ey Al 4 1) (e ddaddl dpalall 4bialiid) ciYaleal)
- A )l ) sad) aalad - AN J)gadl - AIAN andl Aaadl o g i) cld Jilise (& Ladie - uBlY 3 g (Ol s
Lol 5 4 sl Adalaal) 53 ) pal) Addlae -l psciall Joady Jadl -4 3l Abialiil) ¥ alaall ) 530 - gl - ) s s
ooy

Course Description:

First order Equations: Nonlinear separable — homogeneous — exact Equation — Linear Bernoulli’s
Equation — direction fields. Second order Linear Equations with constant coefficients — homogeneous
case — inhomogeneous Equations via method of undetermined coefficients — inhomogeneous
Equations via method of variation of parameters — Laplace transform — Introduction to Boundary
Value Problems: Eigenvalues — EigenFunctions — Orthogonality of EigenFunctions — Sturm Liouville
Problem - Types of PDEs — Separation of Variables — The Heat Equation — The Wave Equation.
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Course Description
Course Code: 1010 Phys. 328106 :p8 09 el
Course Title: General Physics for Healthy Lauall aglall dale £l 3 2 8al) A
Science
Credit Hours: 4(3,0,1) (1¢0¢3)4 sdamljall cilaa gl)
Level: 25 Smsal)
Prerequisites: 1 ullaia
oAl il sine

, gl s | arall |5 el g A8l g Jalll 2 AS jall g il B 558l e ludll g de jull | Slgatall | ilas )
ALY e, ash 058 | ALl ol seSh | Sl | il S aeadl s Jlaall | 50 jeS 8 a5l oS ()58 |l il
Cadall | Aaguad) Aplall il oany | Ay peadl 3eall (aay | Gl | LSV WlSaiY1 | waigd) 6 gl
i) 229 | o M) Calally s sl M) Sl | Balall Ln sal) Aaplall | gl | anidalina s S
- sl - Gl gl darall el e LU Apdal) cleladin) | salall g gl Jeld | ol cilelady)
Al - Aa ol — (A sl gl s clgatial Al ) ol Al - Gsiall Ao s Gl - el da i) - Ll J sl
sacli - opal) laxaal)l (g Josy o5l (Bad - SEAY) agara Byl o pad A el alasiinly A8 Jadd)

LAl 45yl s sl dge il 3l jall Gauad — il Lo sil) 551 pall Cpt — 2 il (558 () 938 G — Gadaadi )

Course Description

Units and dimensions - vectors - Velocity and acceleration - motion in one dimension - Newton
law of motion - power and energy — Pressure - Fluids - Medical application — Coulomb’s law —
Electric field - Potential energy - Capacitors - electric current — Ohm’s law - geometrical optics —
Reflection and refraction - Lenses and optical instrument - electromagnetic waves - Photons,
Blackbody radiation - Atom model — Bohr’s model - x-ray - Nuclear radiation and medical
application of nuclear radiation.

Experimental part: Measuring tools — Hooke’s law — Simple pendulum — Free falling — speed of
sound - Vectors — Viscosity coefficient- Boyle’s law — Archimedes’s principle — Newton’s law of
cooling — Specific heat capacity of solid and liquid.

Suggested Textbooks da y8al) sl

 D. Halliday, R. Resnick, and J. Walker, Fundamental of physics, J. Wiley & Sons, (8" Ed.) (2007).

e J. Walker, Physics, Benjamin/Cummings Pub Co, Inc., 3" Ed., (2006).

eR. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, (6™ Ed.),
John W. Jewett, ISBN-10: 0534408427 | ISBN-13: 978-0534408428, (2003).

o \W. J. Kane and M. M. Sternheim, Physics, J. Wiely &Sons Inc., (1988).

el adl) and Gt )
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Course Description
Course Code: 1040 Phys. 38 1040 80 5 e
Course Title: General Physics ( elall agle g duigl 43S cdll) 2 dale el 3 2 ) Jial) and
Credit Hours: 4(3,1,1) (1¢1¢3)4 sl Al Claa gl
Level: Second G 25 gieall
Prerequisites: s Gl ullaia
2 oAl G gine

LS - AialSl A8l - peSH agadl - Gugla 8 - o eSl Jladdl a8 58 Aundalinall 5 Ay Sl
—asl OslE — Aaslidly - o padie (S A8 - gl e @S - gl e S ) el
Clasladl - sl o cla il — Cagd € Lgild ¢ ainsall HLill 3l g - Ay 5eSI) A8l — 4y 5eSY 5 )l
Jaal 538 - bzl Jaal jobas - hlive Jlae 8 Lad 48 s - Al c¥l - 315l e
- osliall Sl - Aol &laal) - hline Jlae & 28Ul - 481 Eilaad) - (g el b gl e (56 -

il - Aailaall - Alladl) o))

Course Description

Coulomb’s law - Electric field - Electric flux and Gauss Law - Potential Energy —
capacitors in series - capacitors in parallel — energy of charged capacitor - electric current
— Ohm’s Law - Dc circuit - Electric Power and energy — Kirchhoff’s law - Resistors in
series - capacitors in parallel - Magnetic field — Ampere’s Law — Faraday’s Law - Energy

in magnetic field - self induction - alternating current — resonance.

Suggested Textbooks da yiial) Quigl

e D. Halliday, R. Resnick, and J. Walker, Fundamental of physics, J. Wiley & Sons, (8" Ed.) (2007).
eR. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics (6™ Ed.),
John W. Jewett, ISBN-10: 0534408427 | ISBN-13: 978-0534408428, (2003).

el adl) and Gt )
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Course Code: 2180 Phys. 382180 :ad 5 el
Course Title: General Physics for mathematical (Claaly ) ) 2 Aale by b :  sRal) A
Credit Hours: 3(3,0,1) (1¢0¢3)3 sdpml all il gl
Level: il ) Gl add ) 84 15 ghuall
Prerequisites: s il alkatia

1Al Gl giae

chd) e LI L) (i — a6 LY BaelE - e 5asli — o puiall Sl A Sad) o guial) el g gial)

S 5K — aadll g€y Sl — a3 Aise — gl | 520l Ayl 3 3628 - el Cpae — cilasall P& LS (4 S0
(031800 48y 5k 5 38 44y Hla) ¢ gudall Ao o bl — (SN sliall — a5 Slea — (o Dlen — e s Syl — S )

Dkl — Y lall 5 Sl — aslidal 5 Gasla il — o peSh agall — 4 gl 08 5 A sl lin Bl g Al g oSl ;A kiliig g <)
oinall (Sl LAl 30 — A eI il laall 5 o 5eSI)

31 el syl dmall Gaand - Ao 51 el (g 5al) dmall (i - 8 paie el ()5 2l (et — Dadae Asdal (55 2a) (et tdaral) s

— () el Bl et — ) (538 (Baat — Ay iall kil — s (uliie — ) pliall Bale JLuSi) Jalae (et — AL Adall — 5 jada
RC/RLC ol il g2 — Jhall e silils

Course Description

Nature of light: (Quantum theory — De Broglie principle — Maximum time — Sign convention — the reflection of light
- forming images with a plan mirror — spherical mirror, ray tray tracing and the mirror equation. Refraction law (Snell
law) — Refraction at concave surface — Refraction at a convex surface (virtual image of a real object) — Principle foci).
Refraction through lenses (Principle foci — Law of refraction through lenses — Lens aberration (Coma, Astigmatism,
Curvature of the field and distortion).) Optical instruments: (Photographic camera — Zoom lens — Simple
microscope — Compound microscope — Spectrometer — Determination of the refractive index of the material of a
prism by using spectrometer — Abbe refractometer — Pulfrich refractometer), Velocity of light — Fizeau’s method —
Michelson’s method — Application of velocity of light measurement).

Electrostatics:Electric charge, Coulomb’s law, Electric potential, Gauss’s law and Applications, Capacitance and
Dielectrics, Current and Resistance, Direct Current Circuits.

Suggested Textbooks da y8al) sl

o D. Halliday, R. Resnick, and J. Walker, Fundamental of physics, J. Wiley & Sons, 8" Ed., (2007).

oR. A. Serway and R. J. Beichner, Physics for Scientists and Engineers with Modern Physics, John W.
Jewett, ISBN-13: 978-0534408428, 6" Ed., (2003).
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