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(Heat Physicist)

(Light Physicisg
(Electromagnetic Physicist)
(Solid Matter Physicist)
(Nuclear Physicist)
(Peaching Assistant for Education Specialists)
(dniversity Professor / Lecturer)

(@ther PhysicRelated Professions)
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135 Credit Hours

Level | : 1% Year -1% Semester

Level 2 : 1# Year -2™ Semester

Name Pre-req [ L [ . [ Pre-req [ L [ P [ T .

1 MATH 101 Introduction to Mathematics - 5 (0| 2 1 PHYS 108 | General Physics - 3 0|0

2 | CHEM 101 Introduction to Chemistry - 3 /0| 0 2 BIOL 101 Introduction to Biology - 3 0|0

3 | Gs101 Islamic Studies: Belief and - 2 o] o| 3 |csi0e Introduction to Programming - 2 oo

Worship

4 | ENG 101 English Language Skills | - 16 (0 0 4 ENG 102 English Language Skills 11 ENG101 | 16 | 0 | O

5 | Gs1M Arabic Language Skills | - 2 (o o| 5 |asioa 'Es::l"c";‘ Stuchin Ialamic values md - 2 (oo
Contact Hours 28 | 0| 2 | ContactHours 26 |0 o0
Total Credit 14 Total Credit 14

Level 3 : 2 vear -1 Semester

Level 4 : 2" Year -2" Semester

Name Pre-req [ P Name Pre-req
1 | PHYS221 | Thermodynamics - 2 |0 1| 1 |Mathzoz | !ntroductionto Differential . 2 o1
Equations

2 | PHYS 241 Electricity and Magnetism - 3 /0] 1 2 PHYS 222 | Classical Mechanics | - 2 0|1

3 | PHYS 281 Physics Laboratory | - 0 |4/ 0 3 PHYS 232 | Modern Physics - 2 0|1

4 | STAT 101 Introduction to Statistics - 3 (0] o0 4 PHYS 246 | Optics - 3 0|1

5 | MATH 203 Calculus 1 Math 101 3 (o]0 5 PHYS 282 | Physics Laboratory Il - 0 4 [0

6 | sCl101 Instruments and Lab Safety - 1 0 6 PHYS 244 | Vibrations and Waves - 3 0|1

7 | PHYS1 Program Elective Course | - 2 |01 7 SCi 201 ;:I:::::ology and Exhics of - 1 0|0

8 | FE1 Free Elective Course | - 2 |0 8 GS 112 Arabic Language Skills Il - 2 0|0
Contact Hours 16 | 4 3 | Contact Hours 15 4 5
Total Credit 18 Total Credit 17

Level 5 : 3 vear -1t Semester

Level B : 3 Year -2™ Semester

| Pre-req L P T [ Name Pre-req | L P | T

1 PHYS 311 Mathematical Physics | MATH 203 3 |01 1 PHYS 312 Mathematical Physics II PHYS 311 2 0|1

2 | PHYS 315 Quantum Mechanics | PHYS 232 3 |o| 1 2 PHYS 316 | Statistical Physics PHYS 221 3 o1

3 | PHYS 323 Classical Mechanics Il PHYS 222 2 |01 3 PHYS 332 | Atomic and Molecular Physics PHYS 315 3 0|1

4 | PHYS 343 Electromagnetic Theory - 3 o] 4 PHYS 334 | Laser Physics PHYS 246 2 0|1

5 | PHYS 383 Physics Laboratory Il1 PHYS 281 0 (4 0 5 PHYS 362 | Computational Physics | - 2 0|1

6 | PHYS2 Program Elective Course Il - 2 (01 6 PHYS 3 Program Elective Course Il| - 2 0|1

. . " 7 PHYS 384 | Physics Laboratory IV PHYS 232 0 4|0
1 - s m— :

7 | GSE1 University Elective Course | 2 |00 8 | GSE2 i e e - > oo
Contact Hours 15 | 4 | 5 | ContactHours 16 | 4 | 6
Total Credit 17 Total Credit 18

Level 7 : 4™ Year -1% Semester Level 8 : 4" Year -2™ Semester
No Code Name Pre-req L n T No Code Name ﬂ
1 PHYS 413 Mathematical Physics Il PHYS 312 2 |01 1 PHYS 443 | Electronics PHYS 241 3 0|1
2 | PHYS 415 Quantum mechanics 1l PHYS 315 3 o1 2 PHYS 436 | Elementary Particle Physics PHYS 332 2 0|1
" - PHYS 244 + -

3 | PHYS 451 Solid State physics & PHYS 315 3 0| 1 3 PHYS 452 | Physics of Semiconductors PHYS 451 3 0|1

4 | PHYS 463 Computational Physics Il PHYS 362 2 0| 1 4 PHYS 486 | Physics Laboratory V PHYS 451 o 4 |0

5 | PHYS432 | Nuclear physics Phys332 | 3 |0 1 | 5 | PHYS492 | Graduation Project sc2ot+ o,y

95 C. hours

6 | PHYS 4 Program Elective Course IV - 2 (0] 1 6 PHYS 488 | Physics Laboratory VI PHYS 432 0 (4|0

7 |Gses Il‘l'l’""""ty Elective Course - 2 (oo 7 re2 Free Elective Course Il - 2 olo
Contact Hours 17 0 6 | ContactHours 1 12 | 3
Total Credit 17 Total Credit 17

Level 9 : 5t vear -1 Semester
de Name Pre-req L P T
1 | PHTE 493 | Cooperative Training | 115 C. hours 3 6 0
Contact Hours 3 6 0
Total Credit 3




Description of Courses
Level 1

Level I: 15 Year -1%t Semester
No Code Name Pre-req
1 MATH101 | Introduction to Mathematics | - 5 2 0 3
2 CHEM101 | Introduction to Chemistry - 3 0 0 3
3 Gs101 Islamu:. Studies: Belief and i 2 0 0 2
Worship
4 ENG101 English Language Skills | - 16 4
5 GS111 Arabic Language Skills | - 2 0 0 2
Total 28 14
1.1. Course information:

Course title Introduction to Mathematics

Course Code MATH 101

Credit hours 3(5,0,2(C.R))

Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]

Required (R.) or Elective (E.)

Course description:

12.C

Course description:

This course covers several techniques in mathematics and how they can be used to solve several
by studying real numbers and their properties, equations and inequalities, graphs and functions, poly,
and rational functions, inverse, exponentaid logarithmic functions, and trigopnometric functions. Fina|
the basic properties of real functions such as limits, and continuity are covered.

ourse information:
Course title Introduction to Chemistry
Course Code CHEM 101
Credit hours 3(3,0,0(C.R))
Prerequirements for this course NA

This course is an introduction to the basic principles, laws and theories of modern chemistry. The
covered include matter and measurements, atomic structure and electron configuration, chemical fo
and names, periodic table of elements and itends, chemical bonding, the mole concept, chemi
equations, stoichiometry, types of chemical reactions, aqueous solutions, acids and bases, c
equilibrium, kinetics and thermodynamics. The course will also cover a basic introduction to g
chemistry.




> Ne SR lLevel 2

Level 2: 1%t Year -2™ Semester

1 PHYS 108 | General Physics - 3 0 0 3
2 | BlOL101 Introduction to Biology - 3 0 0 3
3 | CS106 Introduction to Programming - 2 0 0 2
4 | ENG102 English Language Skills 1 - 16 4
5 GS 104 Islamic Studles': Islamic i ) )
values and Ethics
Total 26 14
2.1. Course information:

Course title General Physics
Course Code PHYS 108
Credit hours 3(3,0,0(C.R)
Prerequirements for this course NA

Type of requirements [Institution (1.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

This is a general physics course designed for physics students at university level. It introduces fund
principles and concepts in a wide range of general physics topics at intermediate level. These topics
mechanics, heat, and properties ofatter. Mathematical skills and simple physics modelling were usg
support understanding these topics. Students are expected to solve analytical as well as numerical p
related to these topics and use them to interpret and understand various physlated phenomena.

2.2. Course information:

Course title Introduction to Biology
Course Code BIOL 101
« Credit hours 3(3,0,0(C.R)
. Prerequirements for this course NA

Course description:

This course aims to introduce students of the medical and applied sciences studies (preparatory yea
alidRe 2F (GKS ftAGAyYy3a 62NIR o0& SYLKFIAATAYy3a RATF

and function. The course also deals wither aspects of biology, such as cell biology, structure and fung
of tissues and organs, reproduction, genetics, etc.... Focusing on structure and function and the meck
involved in feeding and digestion, excretion, respiration and reproducaten. The course also focuses

major plant parts and the differences between angiosperms and gymnosperms.




Level 3

Level 3: 2™ Year -1 Semester

Lectures Tutorial Practical Contact
L p Hours
C
1 | PHYS 221 Thermodynamics - 2 1 0 2
2 | PHYS 241 Electricity and Magnetism - 3 1 0 3
3 | PHYS 281 Physics Laboratory | - 0 0 4 2
4 | STAT 101 Introduction to Statistics - 3 0 0 3
5 | MATH 203 | Calculus1 MATH 101 3 0 0 3
6 | SCl101 Instruments and Lab Safety - 1 0 1
7 | PHYS1 Program Elective Course | - 3 0 0 2
8 | FE1 Free Elective Course | - 2 0 0 2
Total 18
3.1. Course information:
Course title Thermodynamics
Course Code PHYS 221
Credit hours 2(2,0,1P.R.)
Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

This course gives the student some definitions of basic concepts, principles, terms, and varig
thermodynamics and thermodynamics systems. It clarifies the concept of work, heat, internal energ
heat capacity. The course also includes, but moitéd to, subjects such as the first law of thermodynam
and its applications, the entropy concept, the reversible and irreversible processes, the thermal ma
thermodynamics cycles, transformations, the second law of thermodynamics, and Maxagdnre.

3.2. Course information:

Course title Electricity and Magnetism
« Course Code PHYS 241

Credit hours 33,0 1(P.R)

Prerequirements for this course NA

Course description:

This course covers the fundamental topics of electricity and magnetism to prepare students for underst
advanced concepts in physics and energy sciences as well as various related energy technolog
covered in this course include electrostaticgcuits, induction, motors, generators, alternating currents, 4
transformers, electromagnetic waves.




3.3. Course information:

Course title Physics Laboratory(Mechanics and Heat)
Course Code PHYS 281

Credit hours 2 (0, 4,0(P.R.)

Prerequirements for this course NA

Course description:

This is a practical course that enriches the experimental skills of students. It covers experiments, meg
FYR KSFG NBtFGSR (2LA0&ad ¢KSaAS (2LA0a AyOf dzRS
motion over a tilted surface, pregtile motion, heat capacity and latent heat, Newton's cooling law
Thermal conductivity.

3.4. Course information:

Course title Introduction to Statistics
Course Code STAT 101

Credit hours 3(3,0,1(P.R)
Prerequirements for this course NA

Course description:

This course focuses on the study of the basic concepts of statistics, which include the five words of s
presenting data in charts and tables, measures of central tendency, measures of dispersion, sk
kurtosis and moments, correlation andgression, and introduction to probability theory.

3.5. Course information:

Course title Calculus 1
Course Code MATH 203
Credit hours 3(3,0,0(P.R.)
Prerequirements for this course MATH 101

Course description:

?" This course covers several techniques in calculus and how they can be used to solve several pro
' studying differentiability, applications of the derivative and mean value theorem. The course focuses
definite and indefinite integrals and ohe link between theory and practice.




Level 4

Level 4: 2" Year -2"! Semester

Lectures Tutorial Practical I

Hours

1 | Math 303 Introd.uction to Differential 2 1 0 2
Equations

2 | PHYS 222 | Classical Mechanics | 2 1 0 2
3 | PHYS 232 | Modern Physics 2 1 0 2
4 PHYS 246 | Optics 3 1 0 3
5 | PHYS 282 | Physics Laboratory Il 0 0 4 2
6 | PHYS 244 | Vibrations and Waves 3 1 0 3
7 SC1 201 :ﬂc?::::olog\r and Ethics of 1 0 0 1
8 GS 112 Arabic Language Skills Il 2 0 0 2

Total 17

4.1. Course information:

Course title Classical Mechanics |
Course Code PHYS 222

Credit hours 2(2,0,1(P.R)
Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

Classical mechanics is of vital importance to students at university level from all disciplines. This course is higgflyl
in describing the motions of different objects that are large relative to atoms and move at speeds much slower t
speedof light, such as planets, rockets, and baseballs. In this course, one shall describe the laws of classical
and examine a wide range of phenomena that can be understood with these fundamental ideas at intermediate
the B. Sc. degree pragm in physics. Classical mechanics is a presentation of Newtonian mechanics at the intern
level. Topics include the study of edamensional motion, vectors, motion in two dimensions, the laws of motion, cirg
motion and other applications of Ne&ty Qa fl gaxX ¢2NJ] FyR SySNHeé&:I | &

Mathematical skills were used to support understanding these topics. Students are expected to solve analytical &
numerical problems related to these topics and use them torjoret and understand various physics related phenome

« 4.2. Course information:

Course title Modern Physics
Course Code PHYS 232
Credit hours 2(2,0,1 P.R.)
Prerequirements for this course NA

Course description:

This course introduces general concepts of modern physics and aims to explain the main idea of thq
theory of relativity, solve mathematical equations used to describe the simplest atomic models, and to ¢
the difference between atomic and neelr physics.




4.3. Course information:

Course title Optics

Course Code PHYS 246
Credit hours 3(3,0,1(P.R)
Prerequirements for this course NA

Course description:

This course introduces the principles of optics at intermediate level of the B. Sc. degree program. Thg
covers the principles of optics theories, geometrical optics, and physical optics. Topics covered in thig
include wave motion, geometricadptics; light reflection and refraction, Physical optics; interferen
polarization, and diffraction of light waves. The course also gives the possibility for the student to sty
use of different optical devices.

4 .4. Course information:

Course title Physics Laboratory (Electricity and Magnetism)
Course Code PHYS 282

Credit hours 2 (0, 4,0(P.R.)

Prerequirements for this course NA

Course description:

This is a practical course to make students gain suitable-barekperiment skills, a deep understanding &
better realization of various topics in electricity and magnetism. The students will conduct labo
experiments and explain the theoreticaldies topics in electricity and magnetism. They will use correctly
basic measuring instruments to get experimental data. They will analyse the data using appropriate nj
and techniques. They will identify and explain the extent of uncertainty inntleasurements. They wi
calculate the physical quantities that cannot be measured directly, explain the experimental results, an
scientific reports.

4.5. Course information:

Course title

Vibrations and Waves

Course Code

PHYS 244

Credit hours

3(3,0, 1(P.R.)

Prerequirements for this course NA

Course description:

The course introduces the physical basics of vibrations and waves, explanation of some wave phe
and description of the behaviour of coupled oscillations, and an oscillating system under damping or ¢
driving force. In addition to the applicati of the fundamentals of damped and forced oscillations on m
problems in mechanical, electrical, acoustic, and optical systems. The course discusses also the beh
sound waves in gases, transverse waves in strings, and electromagnetic wavesriaira medium. The
phenomena of reflection and refraction are explained as well and apply them to many problems in da|




Level 5

Level 5: 3 Year -1t Semester

Lectures Tutorial Practical Contact
Hours
1 | PHYS 311 | Mathematical Physics | MATH 203 3 1 0 3
2 | PHYS 315 | Quantum Mechanics | PHYS 232 3 1 0 3
3 | PHYS 323 | Classical Mechanics Il PHYS 222 2 1 0 2
4 | PHYS 343 | Electromagnetic Theory 3 1 0 3
5 | PHYS 383 | Physics Laboratory Il PHYS 281 0 0 4 2
6 | PHYS2 Program Elective Course Il 2 1 0 2
7 | GSE1 University Elective Course | 2 0 0 2
Total 17
5.1. Course information:
Course title Mathematical Physics |
Course Code PHYS 311
Credit hours 3(3,0,1(P.R)
Prerequirements for this course MATH 203

Type of requirements [Institution (I.), College (C.), or Program (R#quired (R.) or Elective (E.)

Course description:

The course presenisportant mathematical ideas and techniques that are pertinent to physics. It cg
further in-depth investigations of coordinate systems, such as vector analysis, complex number
integrals with practical applications, numericalethods of derivation and integration, and differenti
equations as the fundamental elements of physics.

5.2. Course information:

Course title Quantum Mechanics |

Course Code PHYS 315

Credit hours 3(3,0,1(P.R)
« Prerequirements for this course PHYS 232

Course description:

The course introduces the principles of quantum mechanics at intermediate level of the BSc degree p
It covers the time dependent Schrédinger equation, Conservation of Probability and Hermitian Operat
Orthogonality, Commutation of Operators,hd Minimum Uncertainty Product, Eigenfunctions @
Eigenvalues, The time independent Schrddinger equation, General Solution of thein@igpendent
Schrédinger equation, Energy Quantization in the Schrddinger equation, Schrédinger's equation
Dimensbn and its applications.




5.3. Course information:

Course title Classical Mechanics Il
Course Code PHYS 323

Credit hours 2(2,0,1P.R.)
Prerequirements for this course PHYS 222

Course description:

The course introduces the principles of classical mechanics at the advanced level of the BSc degree
It covers advanced studies of Newtonian mechanics, including Dynamics of system of particles, mec
rigid bodies, Lagrangiand Hamiltonian Mechanics. Students are expected to solve analytically the pro
related to classical mechanics and use them to interpret and understand various classical mechanics
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phenomena.

5.4. Course information:

Course title Electromagnetic Theory
Course Code PHYS 343

Credit hours 33,0, 1P.R)
Prerequirements for this course NA

Course description:

Currents.

Force and Energy.
(iii) Timevaryingli 2 LA O& >

The course is an introductory course in electromagnetics. Emphasis is placed on:

4 al EgSttQa Sldd G§A2Y &

(i) ElectrostaticFields: Coulomb's Law, Gauss' Law, Electric Potential, Boundary Conditions, Cap4g
Electrostatic Force and Energy, Poisson's and Laplace's Equation, Image method, Steady

(i) MagneticFields: BiotSavart Law, Ampere's Law, Vector Magnetic Potential, Inductance, Magnetg

5.5. Course information:

Course title

Physics Laboratory (NWWaves and Optics)

Course Code

PHYS 383

Credit hours

2 (0, 4, 0(P.R.)

Prerequirements for this course

PHYS 281

Course description:

This is a practical course to make students gain good Hoanexperiment skills, a deep understanding g
better realization of various topics in waves and optics.




Level 6

Level B: 3" Year -2"¥ Semester

Lectures Tutorial Practical Contact
Pre-req L Hours
1 PHYS 312 | Mathematical Physics Il PHYS 311 2 1 0 2
2 PHYS 316 | Statistical Physics PHYS 221 3 1 0 3
3 | pHys 332 | Atomicand Molecular PHYS 315 3 1 0 3
Physics
4 | PHYS 334 | Laser Physics PHYS 246 2 1 0 2
5 PHYS 362 | Computational Physics | 2 1 0 2
6 PHYS 3 Program Elective Course Il 2 1 0 2
7 PHYS 384 | Physics Laboratory IV PHYS 232 0 0 4 2
3 GSE2 :IJnlvermty Elective Course 2 0 0 )
Total 18

6.1. Course information:

Course title Mathematical Physics II
Course Code PHYS 312

Credit hours 2(2,0,1(P.R)
Prerequirements for this course PHYS 311

Type of requirements [Institution (l.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

At the advanced level of the BSc degree program, the course covers the fundamentals utili
mathematical physics. The main topics of the course are coordinate systems, the Green's, Gauss, ar
theorems, partial differential equations, and theipglications in physics are all covered.

6.2. Course information:

Course title Statistical Physics
Course Code PHYS 316

Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHYS 221

Course description:

The course introduces the fundamental concepts of statistical physics at the advanced level of the BS
program. It covers macroscopic and microscopic aspects of thermodynamic systems, entropy and the
law of thermodynamics, classical and quamt statistical distributions functions. Students are expected
solve analytical as well as numerical problems related to these topics and use them to interprg
understand various statistical physics related phenomena.




6.3. Course information:

R s — s

e A a—

Course title Atomic and Molecular Physics
Course Code PHYS 332

Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHYS 315

Course description:

The course introduces the principles of atomic and molecular physics at intermediate level of the BSc
program. It covers the description of atoms in the framework of classical and quantum mechanics, the inte
of atoms with electric and magnetfields. The second part is molecular physics in which we show the studen
to solve the Schrodinger Equation for diatomic molecules by using some approximations.

6.4. Course information:

Course title Laser Physics
Course Code PHYS 334
Credit hours 2(2,0,1P.R)
Prerequirements for this course PHYS 246

Course description:

The course introduces fundamental principles of laser generation and properties of laser radiation at interni
level of the BSC degree progrartaser theory "emission and absorption of liggttmulated emission Einstein
relations- population inverson - threshold gain coefficient” laser energy level systems " two , three, and four |
system", properties of laser radiation , optical resonators, operational of practical laser "Laser types: sol
lasers (ruby laser and Nd: YAG lasggs |aers (HeNe laser and carbon dioxide laser), liquid lasers (Dye lase
Semiconductor lasers, laser applications.

6.5. Course information:

Course title Computational Physics |
Course Code PHYS 362

Credit hours 2(2,0,1P.R)
Prerequirements for this course NA

Course description:

The growing importance of computational physics to physics research will depend not only on increasingly p
computers, but also on the continuing development of algorithms and numerical techniques for putting
machines to use. Computers are oofthe most important tools available to physicists, whether for calculal
and displaying results, simulating experiments, or solving complex systems of equations. This course cover
spectrum of the most important, basic numerical and analytieehniques used in physics. It contains also m
applications in physics (Gravitation, Newtonian Mechanics, Electricity and Magnetism, Vibrations and

Optics, Electronics) based on programming with procedural languages such as MATLAB, Fortram, FytGe.

6.6. Course information:

Course title Physics Laboratory (Zaser, Atomic, and Modern Physic
Course Code PHYS 384

Credit hours 2 (0, 4,0(P.R)

Prerequirements for this course PHYS 232

Course description:

This is a practical course to make students gain good-oanekperiment skills, a deep understanding and bef
realization of various topics in laser, atomic and modern physics.
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Level 7

Level 7: 4t Year -1t Semester

Lectures Tutorial Contact
Hours
1 | PHYS 413 | Mathematical Physics Il PHYS 312 2 1 2
2 | PHYS 415 | Quantum mechanics Il PHYS 315 3 1 3
PHYS 244
3 | PHYS 451 | Solid State physics & PHYS 3 1 3
315

4 | PHYS 463 | Computational Physics Il PHYS 362 2 1 2
PHYS 432 | Nuclear physics Phys 332 3 1 3

6 | PHYS4 Program Elective Course IV 2 1 2
7 | 6se3 Illllnwermtv Elective Course 2 0 2
Total 17

7.1. Course information:

Course title Mathematical Physics Il
Course Code PHYS 413

Credit hours 2(2,0,1(P.R)
Prerequirements for this course PHYS 312

Type of requirements [Institution (l.), College (C.), or Program (P.)]

Required (R.) or Elective (E.)

Course description:

The course covers the fundamentals of a Fourier series as an expansion of a periodic function f(x) in
an infinite sum of sines and cosines. Also, this course concerns the use of the Laplace transform fo
the differential equations and basimethods for solving partial differential equations. Finally, several sp
function principles are introduced in this course.

7.2. Course information:

Course title Quantum Mechanics |l
Course Code PHYS 415

Credit hours 3(3,0,1 P.R.)
Prerequirements for this course PHYS 315

Course description:

The course introduces the advance concepts of quantum mechanics at final level of the BSc degree
It covers the formalism of quantum mechanics, revision of matrix theory, quantum theory of orbital ar
momentum, eigenfunctions and eigenvalues ﬂ), and3 | spherical harmonicéLu .PFR/ , the exact
solutions of the Schrodinger equation for the potential of the Hydrogen atom, quantum mechanical op€g
using matrix representation, and finally, the timdependent and timeéndependent approximation methodg




7.3. Course information:

Course title Solid State physics |
Course Code PHYS 451

Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHYS 244, PHYS 315

Course description:

This is an introductory course in solid state physics that enriches the theoretical and experimental
knowledge in the properties of solid materials. The course introduces the principles and laws of phyg
applies them to understanding and integiing many properties of solid materials. The subject in this co
includes, but not limited to, lattice points, symmetry operations, crystal typeayxdiffraction and reciproca
lattices, cohesive energy of solid, lattice dynamics and thermal pti@seof solids, transport properties @
solids, free electron theory of solids. It prepares students for advanced research problems in material
related subjects at later levels.

7.4. Course information:

Course title Computational Physics Il
Course Code PHYS 463

Credit hours 2(2,0,1P.R)
Prerequirements for this course PHYS 362

Course description:

The course offers programming using one of the Symbolic Programs such as Mathematica, Maple, or
to find solutions to problems in different areas of physics and it is considered as a logical continuity|
course Computational Physics I. This seucovers a broad spectrum of new numerical and analy,
techniques used in physics such as the Monte Carlo Methods. It contains also many applications in
(Solid State Physics, Electrodynamics, Statistical Physics, Quantum mechanics, nudesrflbysentary
particle physics, Special Relativity, Monte Carlo simulations of nuclear radioactivitydimewnsional
electron gas.) based on programming with Mathematica or Maple or MATLAB.

7.5. Course information:

Course title Nuclear Physics
Course Code PHYS 432
Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHYS 332

Course description:

The course of Nuclear Physics is a-sefftained program describing breakthroughs in understanding
major phenomena related to the atomic nucleus. It covers the importance of the Rutherford scattering {
in the discovery of the atomic nucleus artetnuclear force. It followed by accessible treatment of nucl
models, nuclear radiation, fission, fusion, nuclear reactionsedgtion energy, nuclear decay (Alpha, B
and Gamma) theories, nuclear detectors, accelerators and concept of nuclear energy




Level 8

Level 8: 4t Year -2 Semester

Lectures Tutorial Practical IS

Hours

1 PHYS 443 Electronics PHYS 241 3 1 0 3

2 PHYS 436 Elementary Particle Physics PHYS 332 2 1 (1] 2

3 PHYS 452 Physics of Semiconductors PHYS 451 3 1 0 3

4 PHYS 486 Physics Laboratory V PHYS 451 0 0 4 2

5 PHYS 492 Graduation Project SCI 201 1 0 4 3

6 PHYS 488 Physics Lahoratory VI PHYS 432 0 0 4 2

7 | PHYS 493 Cooperative training 115c 0 0 6 3

hours

8 FE 2 Free Elective Course Il 2 0 0 2

Total 20
8.1. Course information:

Course title Electronics

Course Code PHYS 443

Credit hours 3(3,0,1(P.R)

Prerequirements for this course PHYS 241

Type of requirements [Institution (l.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

Course description:

The course introduces the principles of electronics at intermediate level of the BSc degree program. It
G NA2dza G2LIAOA Ay St SOGNAO OANDdzAGA YR Ayl NRRJ]
Analysis of electronicrgiuits and application of Kirchhoff laws. It also covers some AC circuit analysis topic
electronic devices and applications include semiconductor diodes and applications. Bipolar transistor as w
biasing circuits, different characterizati@and equivalent circuit of transistor are also included.

ourse information:

Course title Elementary Particle Physics
Course Code PHYS 436

Credit hours 2(2,0,1P.R)
Prerequirements for this course PHYS 315

Introduction to Elementary Particles is a sathtained text that describes breakthroughs in our understandin
the structure and interactions of elementary particles. It provides students of theoretical or experimental p
with background materiato grasp the significance of these developments. A detailed study of properti
elementary particles, symmetries and transformations, and the standard model of elementary partic
simplified introduction to the Feynman rules helps students learn daéculation techniques without thg
complications of spin. It is followed by accessible treatments of quantum electrodynamics, strong anq
interactions, and gauge theories. The concept of neutrino oscillations and prospects for physics beyq
Standard Model are analysed.




8.3. Course information:

Course title Physics of Semiconductors
Course Code PHYS 452

Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHYS 451

Course description:

This course introduces the basic physics of semiconductor materials. Topic covered in this course i
structure of semiconductor material, band theory of solids, equilibrium charge carrier in intrinsic and ex
semiconductor, norequilibrium exess carriers in semiconductors, transport phenomena in semicondu
and operation of gn junction.

8.4. Course information:

Course title Physics Laboratory (Golid State and
Semiconductors)

Course Code PHYS 486

Credit hours 2 (0, 4,0(P.R.)

Prerequirements for this course PHYS 451

Course description:

This is a practical course to make students gain good Joanexperiment skills, a deep understanding &
better realization of various topics in semiconductor and sstate physics.

8.5. Course information:

Course title Graduation Project
Course Code PHYS 492

Credit hours 3(1,4,0(P.R)
Prerequirements for this course SCI 201 + 95 Credit hours

Course description:

This is an essential course in the B.Sc. program in Physics. It gives the student the opportunity to utiliz
?" theoretical and experimental knowledge as well as communication and presentation skills in a researc
task. Students (single or inaymps) with the help of a supervising teaching staff select a specific scig
research problem to be the subject of a proposed graduation research project. Student(s) would sty
proposed research point, obtain the results, and write down a profesdiscientific report. Also, it is requirg
for this project to present and discuss their report and results in front of research graduate committ
evaluation.
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8.6. Course information:

V Course title Physics Laboratory YNuclear and Electronics)
i Course Code PHYS 488

Credit hours 2(0,4,0(P.R.)

Prerequirements for this course PHYS 432

Course description:

This course contains many laboratory experiments that cover the physical fundamentals of electronid
nuclear physics.
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B> e @R Program Elective 2%+ or+«2'H
Courses

No Code Name
1 PHYS 301 History of Physics
2 PHYS 303 Selected Topics
3 PHYS 372 | Physics of renewable Energy
4 PHYS 419 Astrophysics
5 PHYS 439 Plasma Physics
6 PHYS 453 Solid State Physics Il
7 PHYS 459 Material Science PHYS 451
8 PHYS 471 Biomedical Physics
9 PHYS 418 Quantum Optics
10 | PHYS 438 Radiation Physics
11 | PHYS 448 Digital Electronics

Elective | (8'level)
PHYS 30History of Physicg(P.E.)

PHYS 308elected Topics(P.E.)

Elective Il (% level)
PHYS 37Physics of renewable EnergyP.E.)

PHYS 41Astrophysice (P.E.)

Elective 11l (& level)
PHYS 43Plasma Physics(P.E.)

« PHYS 45Material Science (P.E.)

PHYS 43Radiation Physics(P.E.)

Elective IV (7 level)
PHYS 458olid State Physitk? (P.E.) PrerequirementsPHYS 451

PHYS 47Biomedical Physics(P.E.)
PHYS 41Quantum Opticg (P.E.)

PHYS 44Bigital Electronics (P.E.)



E.1. Course information:

Course title History of Physic(3 level)
Course Code PHYS 301

Credit hours 2(2,0,1(P.E))
Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:
The course addresses historically the development of theories in different branches of physics in addition
fundamental concepts of classical and modern physics. It includes mechanics, optics, electricity and ma

heat and thermodynamics, engrgatoms, electrons, nucleus, quantum theory, Einstein's theory and relat
atomic spectra, quantum mechanics, state of matter, and elementary particles.

E.2. Course information:

Course title Selected Topic(3 level)
Course Code PHYS 303

Credit hours 2(2,0,1(P.E)
Prerequirements for this course NA

Course description:

This is a selected topics course at the undergraduate level in physics. This course offers theatrical backg
the postgraduate student. The students will learn about different topics in physics.

E.3. Course information:

Course title Physics of renewable Ener(d" level)
Course Code PHYS 372

Credit hours 2(2,0,1\P.E))

Prerequirements for this course NA

Course description:

The course is intended to provide students with an introduction to principles of renewable energy with a fo
solar energy, solar water heating, photovoltaic generation, hydropower, wind power, and transmission and
of energy. In addition to thtathe course aims to introduce the student to physics and applications of renew
energy.

E.4. Course information:

Course title Astrophysic{5" level)
Course Code PHYS 419
Credit hours 2(2,0,1\P.E)

; Prerequirements for this course NA

Course description:

Intended for physics students at advanced undergraduate level, this course provides an overview of astro
Assuming background knowledge, the course develops astrophysics from the basics without requiring any
study in astronomy or astrophys. Physical concepts, mathematical derivations and observational dat
combined in a balanced way to provide a unified treatment. The fundamental principles governing the behg
matter and energy are thus used to study the universe, solar systerstructure and evolution of stars, and th
early universe. The first part develops Newtonian mechanics towards an understanding of celestial mechal
gravitation.
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ES.C

Course description:

E.6.C

Course description:

E7.C

Cours

E.8.C

Course description:

ourse information:
Course title Plasma Physi¢e™ level)
Course Code PHYS 439
Credit hours 2(2,0,1(P.E))
Prerequirements for this course NA

The course introduces fundamental principles of plasma generation and properties of plasma at ad
level of the BSc degree program. It covers the general introduction in plasma physics: plasma den
temperature, Debye shielding, collision frequsm cyclotron frequency, single particle motion in magng
field and electric fields, waves in cold plasma, kinetic theory and equation of motion, and plasma appli
in industry and medicine.

ourse information:
Course title Material Sciencg6™ level)
Course Code PHYS 459
Credit hours 2(2,0,1(P.E)
Prerequirements for this course NA

The course introduces fundamental basics of materials science at intermediate level of the BSc
program. It covers basic topics such as material classifications, atomic bonding, crystal structure, disl
and crystal defects, and atomic diffusioThe course also introduces physics behind stress strain cy
material failures, hardening mechanisms, and phase diagrams.

ourse information:
Course title Radiation Physiq@&™" level)
Course Code PHYS 438
Credit hours 2(2,0,1(P.E.)
Prerequirements for this course NA

e description:

This course introduces general concepts of radiation physics to understand the principles of radiation
and its role in society development. To have a solid foundation for a successful career as a radiation pr
expert, and opportunities to bgualified for public sector and real job market. To recognize the externa
internal radiation hazards. To study the radiation monitoring and the radiation effect in man. To
radiation accidents and emergency procedure.

ourse information:
Course title Solid State Physicy(T" level)
Course Code PHYS 453
Credit hours 2(2,0, 1YP.E.)
Prerequirements for this course PHYS 451

This is an elective course which is an extension to the course Solid state Physics | (Phys 451). It g
band theory and electron transport in solids. Models and theories describing some physical properties
materials such as electrical, opdil and magnetic properties will be included.




E.9. Course information:

Course title Biomedical Physiq@™ level)
Course Code PHYS 471

Credit hours 2(2,0,1(P.E.)
Prerequirements for this course NA

Course description:

The biomedical physics course introduces the principles and laws of physics and applies them to ung
and interpret many of the biological phenomena and processes that occur within the human body. The
also addresses the physical fundamentalsnetical physics and accurate description of the various dey
used to examine, diagnose and treat a variety of diseases such as imagingnasisguitrasound and nucles
magnetic resonance.

E.10. Course information:

Course title Quantum Optic{7" level)
Course Code PHYS 418

Credit hours 2(2,0,1(P.E)
Prerequirements for this course NA

Course description:

This course is one of the elective courses in the physics BSc program. After studying quantum med|
and 1), this course is considered a practical example of previous quantum studies. It introduces th
concepts of quantum optics. It starts byigkly reviewing the postulates of quantum mechanics. And the
the quantization of electromagnetic fields, which naturally leads to the concept of photons. The

quantum light fields, their operators, and their links to classical mechanics areaitipd. The next part i
the light-atom interactions with the full quantum description and the sesf@issical model. Lastly, the cour
supplies some leading processes in quantum optics, such as beam splitters, interferometers, q
coherence and nonassical light.

E.11. Course information:

Course title Digital Electronic¢r™ level)
Course Code PHYS 448

Credit hours 2(2,0,1(P.E)
Prerequirements for this course NA

Course description:

This course is intended to teach the fundamentals of digital systems and introduce the stude
microcomputers. The course will be supplemented by theoretical sessions where the students will le
aspects of designing a variety of digital circaitsl programming digital devices combinational and sequet
circuits. Also, it covers modern digital circuit technology.
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136 Credit Hours

Level | : 1% Year -1t Semester Level 2 : 1t Year -2 semester

No | Code | Name | Pre-req L P| T No | Code | Name Pre-req | L P| T

1 MATH 101 Introduction to Mathematics - 5 [0 2 1 PHYS 101 Introduction to Physics - 3 )

2 | CHEM 101 Introduction to Chemistry - 3 0 0 2 BIOL 101 Introduction to Biology - 3 0|0

3 | Gs101 Islamic Studies: Belief and - 2 |0 0| 3 |STAT101 | Introduction to Statistics - 3 oo

Worship

4 | ENG 101 English Language Skills | - 16 |0 O 4 ENG 102 English Language Skills 11 ENG101 | 16 | 0 | O

5  Gsm Arabic Language Skills | ; 2 o/ o| 5 |cst4 'E‘t'::':s" I - 2 (oo
Contact Hours 28 | 0| 2 | ContactHours 27 |0 |0
Total Credit 14 Total Credit 15

Level 3 : 2™ vear -1* Semester

Level 4 : 2™ Year -2™ semester

Pre-req L P Pre-req L P T
1 PHTE 221 Mechanics and Heat - 3 0 1 1 PHTE 212 Mathematical Physics - 2 0|1
2 | PHTE 241 Electricity and Magnetism 3 0 1 2 PHTE 252 | Material Science | - 3 o1
3 | PHTE243 | Waves and Optics - 3 (o 1| 3 |PHTE272 'E'::::;‘m“ to Renewable - 2 o1
4 | PHTE 281 Mechanics and Heat Lab - o (2|0 4 PHTE 282 | Waves and Optics Lab PHTE 243 0 2|0
5 | Math 203 Calculus | Math 101 3 0 0 5 PHTE 284 | Electricity and Magnetism Lab PHTE 241 o 2|0
6 | sci1o01 Instruments and Lab Safety - 1 o] 0| & |pHTE222 | Thermodynamics for energy PHYsS101 | 2 |0 | 1
conversion systems
: n : ial
7 | cs106 Introductlcrn to ; 2 ol o 7 Math 303 lntro:{uctlon to Differentia R 2 ol 1
Programming Equations
. 8 CHEM 243 | Electrochemistry CHEM 101 2 )
8 | FE1 Free Elective Course | - 2 1919 g Tesn2 Arabic Language Skills Il B 2 (oo
Contact Hours 17 2 3 Contact Hours 15 4 5
Total Credit 18 Total Credit 17
‘ Level 5 : 37 vear -1 Semester Level B : 3" vear -2 semester ‘
1 PHTE 343 Physics of Electric Circuits PHTE 241 3 o 1 1 PHTE 314 Quantum Mechanics - 3 o |1
2 |pHTE3s3 | Physics of Semiconductors - 3 1 2 | PHTE374 | Geothermal Energy PHTE222 | 2 |0 | 1
and Solar Cells
Physics of Semiconductors Introduction to
3 PHTE 383 and Solar Cells Lab - o 2 | o 3 PHTE 345 Electrodynamics PHTE 241 2 | (] . 1
4 | PHTE385 | Material Science Lab PHTE252 | 0 |2 o 4 | PHTE36 :‘:;:;:“"'“ to Statistical - 2 o1
5 | CHEM 347 ?::I'gzlf" Production and 2 |2] 0 5 | PHET N Program elective course . 2 oo
6 | CHEm34g | Batteryand Energy Storage | o0y 543 2 o 6 | BIOL305 | Introduction to Bioenergy BIOL 101 2 oo
Technologies
7 GSE 1 University Elective Course | - 2 o o 7 cs 311 Programming for Physicists CS 106 2 2 2]
8 | PHTEI Program Elective Course | | - 2 [o] o 8 |GSE2 University Elective Course Il | - 2 oo
Contact Hours 14 | 8 | 2 | ContactHours 17 [ 2] a
Total Credit 18 Total Credit 18
Level 7 : 4™ vear -1* semester Level B : 4™ vear -2 semester ‘
No ' code | Name " prerea | L P T | No code Name = prereq 1 1P| 7]
1 | PHTE 443 | Electronics | PHTE 343 3 (o 1 1 | PHTE 474 :;‘:::; of Solar Thermal - 3 o o
2 | PHTE453 | Materials Science Il PHTE 252 3 (o] o 2 | PHTE476 | Photovoltaic Energy and PHTE 353 2 o1
Applications
3 PHTE 455 Solar Fell Fabrication B o 1 PHTE 478 Wind Energy: Physics and _ 2
Techniques Technology
4 PHTE 487 Material Simulation Lab - 4] 2 1] PHTE 488 Electronics Lab PHTE 443 ) 2 [+]
5 | sci201 ;:::2:“"9’ and Ethics of o| o § | PHTE 402 | Energy Policy Market and Law - 2 (oo
_6 PHTE 3 Program Elective 111 - o - o 6 PHTE 492 Graduation Project SCi 201 + 1 . 4 . o
9 ‘ . ! Gained 95 C [
7 PHTE 4 Program Elective IV - 0o o 7 PHTE 432 Nuclear Physics - 2 o 1
8 |GSE3 :::""e""y ElectiVelCoULse ‘ o 2 (o] o 8 |FE2 Free Elective course II S 2 I [ ’ o
| Contact Hours 16 | 2 | 2 | ContactHours 14 [ 6|3
Total Credit 17 Total Credit 16

Level 9 : 5t Year -1* semester

e name | eerea | L | | T
3 6 0

1 | PHTE 493 | Cooperative Training (external) 115 C. hours
Contact Hours 6 [1]
Total Credit 3




Description of Courses

Level 1

Level I: 1°* Year -1* Semester
No Code Name Pre-req L T P C
1 MATH101 | Introduction to Mathematics | - 5 2 0 3
2 CHEM101 | Introduction to Chemistry 3 0 0 3
3 GS101 Islamlc' Studies: Belief and 2 0 0 2
Worship
4 ENG101 English Language Skills | - 16 4
5 GS 111 Arabic Language Skills | - 2 0 0 2
Total 28 14

1.1. Course information:

Course title Introduction to Mathematics
Course Code MATH 101

Credit hours 3(5,0,2(C.R)
Prerequirements for this course NA

Type of requirements [Institution (1.), College (C.), or Program (P.)]

Required (R.) or Elective (E.)

Course description:

This course covers several techniques in mathematics and how they can be used to solve several
by studying real numbers and their properties, equations and inequalities, graphs and functions, poly|
and rational functions, inverse, exponentaid logarithmic functions, and trigopnometric functions. Fina|
the basic properties of real functions such as limits, and continuity are covered

1.2. Course information:

Course title Introduction to Chemistry
Course Code CHEM 101

Credit hours 3(3,0,0(C.R))
Prerequirements for this course NA

Course description:

chemistry.

This course is an introduction to the basic principles, laws and theories of modern chemistry. The
covered include matter and measurements, atomic structure and electron configuration, chemical fo
and names, periodic table of elements and ftends, chemical bonding, the mole concept, chemi
equations, stoichiometry, types of chemical reactions, aqueous solutions, acids and bases, c
equilibrium, kinetics and thermodynamics. The course will also cover a basic introduction to g




> Ne SR lLevel 2

Level Z: 1% Year -2" Semester

1 | PHYS 101 | Introduction to Physics - 3 0 0 3
2 | BlOL101 Introduction to Biology - 3 0 0 3
3 | STAT101 | Introduction to Statistics - 3 0 0 3
4 | ENG102 English Language Skills 1l ENG101 16 4
Islamic Studies: Islamic
> 65104 values and Ethics ) 2 2
Total 27 15
2.1. Course information:

Course title Introduction to Physics

Course Code PHYS 101

Credit hours 3(3,0,0(C.R)

Prerequirements for this course NA

Type of requirements [Institution (1.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

This is a general physics course designed for physics anghysits students at university level. It introdug
fundamental principles and concepts in a wide range of general physics topics at intermediate level
topics include mechanics, heat, perties of matter, electricity, light, and modern physics. Mathemat
skills and simple physics modelling were used to support understanding these topics. Students are e
to solve analytical as well as numerical problems related to these topicsusemdhem to interpret and
understand various physics related phenomena.

2.2. Course information:

Course description:

Course title Introduction to Biology
Course Code BIOL 101

Credit hours 3(3,0,0(C.R)
Prerequirements for this course NA

This course aims to introduce students of the medical and applied sciences studies (preparatory yea
atidzRe 2F GKS tABAYy3 g2NIR o6& SYLKFAATAYy3a RAT

and function. The course also deals wither aspects of biology, such as cell biology, structure and fung
of tissues and organs, reproduction, genetics, etc.... Focusing on structure and function and the meck
involved in feeding and digestion, excretion, respiration and reproducaten. The course also focuses

major plant parts and the differences between angiosperms and gymnosperms




2.3. Course information:

Course title Introduction to Statistics
Course Code STAT 101

Credit hours 3(3,0,0(P.R.)
Prerequirements for this course NA

Course description:

This course focuses on the study of the basic concepts of statistics, which include the five words of s
presenting data in charts and tables, measures of central tendency, measures of dispersion, sk
kurtosis and moments, correlation andgression, and introduction to probability theory.




Level 3

Level 3: 2" Year -15t Semester
Lecture Practical Tutorial Credit
No Code Name Pre-req ( )l . . )
L P T C
1 | PHTE 221 Mechanics and Heat - 3 0 1 3
2 | PHTE 241 Electricity and Magnetism 3 0 1 3
3 | PHTE 243 Waves and Optics - 3 0 1 3
4 | PHTE 281 Mechanics and Heat Lab 0 2 0 1
5 Math 203 Calculus | Math 101 3 0 0 3
6 | scl101 Instruments and Lab ) 0 1 0 1
Safety
7 | cs106 Introductu?n to 2 0 0 2
Programming
8 |FE1 Free Elective Course | 2 0 0 2
Total Credit 18

3.1. Course information:

Course title Mechanics and Heat
Course Code PHTE 221

Credit hours 3(3,0,1P.R.)
Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]

Required (R.) or Elective (E.)

Course description:

dimensions, Laws of motion, and energy

The course is an introductory course in Mechanics and Heat. There is a focus on:
(i) The main concepts in mechanics: Movement in one dimension, Vectors, Movement in two and

(ii) The main concepts of heat, such as: Temperature, Temperature scales, Thermal Expansion of §
Liquids, Expansion of Solids, Quantity of Heat and Heat Exchange, Heat Transfer.

3.2. Course information:

Course title

Electricity and Magnetism

Course Code PHTE 241
Credit hours 3(3,0,1P.R.)
Prerequirements for this course PHYS 101

Course description:

transformers, electromagnetic waves.

This course covers the fundamental topics of electricity and magnetism to prepare students for unders
advanced concepts in physics and energy sciences as well as various related energy technolog
covered in this course include electrostaticgcuits, induction, motors, generators, alternating currents, §




3.3. Course information:

Course title Waves and Optics
Course Code PHTE 243

Credit hours 3(3,0,1(P.R)
Prerequirements for this course NA

Course description:

The course is an introduction to waves, optics, and photonics associated with physical phenome
designed to analyse various phenomena associated with waves and optics using basic principles. Th
includes harmonic oscillations, wave motiostanding waves, light in fregpace, optical instruments
propagation of light, geometrical optics; reflection and refraction, physical optics; interference, diffra
and polarizationtransmission characteristics of optical Fiber, and introductiofaser physics. The courg
also gives the possibility for the student to study the use of different optical devices.

3.4. Course information:

Course title Mechanics and Heat Lab
Course Code PHTE 281

Credit hours 1(0, 2,0(P.R.)
Prerequirements for this course NA

Course description:

This is a practical course that enriches the experimental skills of students. It covers experiments, mg
and heat related topics. These topics include but not limited to simple pendulum, friction and the m
over a tilted surface, projectiie motip heat capacity and latent heat, Newton's cooling law 4§
Thermalconductivity.

3.5. Course information:

Course title Calculus |
Course Code MATH 203
Credit hours 3(3,0,0(P.R.)
Prerequirements for this course MATH 101

Course description:

This course covers several techniques in calculus and how we can use them to solve several prol
studying differentiability, applications of the derivative and mean value theorem. The course focuses
definite and indefinite integrals and oneHink between theory and practice.

3.6. Course information:

Course title Instruments and Lab Safety
Course Code SCI 101

Credit hours 1(1,0,0(C.R.)
Prerequirements for this course NA

Course description:

The course is to provide an understanding of the basic safety laboratories. The course covers
information on responsibility for accident prevention including the use of personal protection equipmer
following laboratory protocol. The course alsovers guidelines for chemical hazards including tdg
flammable, reactive and carcinogens as well as material safety data sheets. It gives an overview
recommended laboratory techniques.




Level 4

Level 4: 2" Year -2"¥ Semester
Lecture Practical Tutorial Credit
No Code Name Pre-req ( )| )| ( )| )
L P T Cc
PHTE 212 Mathematical Physics - 2 0 1 2
2 | PHTE 252 Material Science | 3 0 1 3
3 | PHTE 272 Introduction to ) 2 0 1 2
Renewable Energy
4 | PHTE 282 Waves and Optics Lab PHTE 243 0 2 0 1
5 | PHTE 284 f;“"c'“' and Magnetism | o, ¢ 241 0 2 0 1
PHTE 222 Thermodynamics for
6 energy conversion 2 0 1 2
systems
Introduction to
o | EREiE Differential Equations 3 0 1 2
CHEM 243 Electrochemistry CHEM 101 2 0 0 2
GS 112 Arabic Language Skills Il - 2 0 2
Total Credit 17

4.1. Course information:

Course title Mathematical Physics
Course Code PHTE 212

Credit hours 2(2,0,1P.R)
Prerequirements for this course NA

Type of requirements [Institution (l.), College (C.), or Program (P.)]

Required (R.) or Elective (E.)

Course description:

At the advanced level of the B.Sc. degree program, the course covers the fundamentals utilized in mathg
physics. The main topics of the course are coordinate systems, the Green's, Gauss, and Stokes theoren
differential equations. Varioushysical applications associated with the preceding topics are covered.

4.2. Course information:

Course title

Materials Science |

Course Code PHTE 252
Credit hours 3(3,0,1(P.R)
Prerequirements for this course NA

Course description:

This course introduces advanced topics in materials science such as material properties and materials sq
energy conversion. Specifically, it will cover topics related to atomic structure, interatomic bonding,
crystallography, diffraction exgsiments, and crystal defects. Also, it will provide principles of alloying
composition of materials as well as phase diagrams and processing will be covered.




4.3. Course information:

Course title Introduction to Renewable Energy
Course Code PHTE 272

Credit hours 2(2,0,1P.R.)
Prerequirements for this course NA

Course description:

This course provides the basic concepts of renewable energy including photovoltaic, wind ¢
hydropower, bioenergy, solar thermal power, geothermal power, and ocean energy (tidal, OTEC, and
Starting with solar power, how energy from the surnr@sferred and stored, used for heating, collected, g
concentrated, and converted into electricity. Next, how wind, biomass, geothermal resources, and wa;
be used to generate more sustainable energy. Comparison of characteristics and cost oftresewid be
explored. The course also covers fundamentals of energy transfer as well as the limitations of
resources.

4 .4. Course information:

Course title Waves and Optics Lab
Course Code PHTE 282

Credit hours 1(0, 2,0(P.R.)
Prerequirements for this course PHTE 243

Course description:

This course contains many laboratory experiments that cover the physical fundamentals of waves, in
experiments related to Strings and standing waves and Sound waves. This course includes optics exp
related to mirrors, lens, light interfereec and light diffraction.

4.5. Course information:

Course title Electricity and Magnetism Lab
Course Code PHTE 284

Credit hours 1(0, 2, 0(P.R.)
Prerequirements for this course PHTE 241

Course description:

This is a practical course to make students gain good Hoaneperiment skills, a deep understanding g
better realization of various topics in electricity and magnetism.

e —— e SRS

4.6. Course information:

‘f“ Course title Thermodynamics for energy conversion systems
V Course Code PHTE 222
i Credit hours 2(2,0,1(P.R.)

Prerequirements for this course NA

Course description:

This course introduces the thermodynamic principles behind the energy conversion process and prq
theoretical framework for predicting the performance of energy conversion systems. The course is
into two parts as follows. The first part dealsth the fundamentals othermodynamics including energ
SySNHeé {(NIyaFSNE 3ISySNIf SySNHe IFylfeara Ay
thermodynamics, entropy balance, and thermodynamic cycles. The second part deals with the
applications to energy conversion processes including steam cycle, gas turbine, refrigeration cycles,
cells.

el ! —




4.7. Course information:

Course title Electrochemistry
Course Code CHEM 243
Credit hours 2(2,0,0(P.R.)
Prerequirements for this course CHEM 101

Course description:
This course covers the basic theory and application of electrochemical science, including introdug
electrochemistry, different types of electrochemical cell, electrode potentials, Nernst equation, Far
laws, conductivity and its measurementsfan A i a | LILIX A Ol GA2yas Y2Kf NI
electrolytic conduction, Debykluckell theory, transport number and its determination, and activity.




«

Level 5

Level 5: 3™ Year -1 Semester
Lecture Practical) | (Tutorial Credit
No Code Name Pre-req ( )| a an )
L P T C
1 | PHTE 343 Physics of Electric Circuits PHTE 241 3 0 1 3
> | PHTE 353 Physics of Semiconductors 3 0 1 3
and Solar Cells
Physics of Semiconductors
o and Solar Cells Lab 0 2 0 1
4 | PHTE 385 Material Science Lab PHTE 252 1] 2 1] 1
5 | CHEM 347 Hydrogen Production and 2 2 0 3
Fuel Cell
6 | cHEm34g | Batteryand Energy Storage | by, o0g 2 2 0 3
Technologies
GSE1 University Elective Course | 2 0 0 2
PHTE | Program Elective Course | 2 0 0 2
Total Credit 18

5.1. Course informati

on:

Course title Physics of Electric circuits
Course Code PHTE 343

Credit hours 3(3,0,1(P.R)
Prerequirements for this course PHTE 241

Type of requirements [Institution (l.), College (C.), or Program (P.)]

Required (R.) or E

Course description:

lective (E.)

The physics of electric circuits course begins with introduction to circuit elements, then it will cov
following subjects: Simple resistive circuits, Techniques of circuit analysis, Inductance, capacitan
mutual inductance, Response of firstder RL an RC circuits, Natural and step responses of RLC ¢
Sinusoidal steadgtate analysis, Laplace transform in circuit analysis andpiostocircuits.

5.2. Course informati

on:

Course title

Physics of Semiconductors and Solar Cells

Course Code

PHTE 353

Credit hours

3(3,0, 1P.R)

Prerequirements for this course

NA

Course description:

This course will provide students with an understanding of semiconductor materials and technology t
related to design and development of efficient solar cells and photovoltaic systems.




5.3. Course information:

Course title Physics Semiconductors and Solar Cells Lab
Course Code PHTE 383

Credit hours 1(0, 2, 0(P.R.)

Prerequirements for this course NA

Course description:

This course will provide students with the skills required to measure and characterize solar cell perfo
and solar cell materials using a range of research laboratory techniques.

5.4. Course information:

Course title Materials Science Lab
Course Code PHTE 385

Credit hours 1(0, 2, 0(P.R.)
Prerequirements for this course PHTE 252

Course description:

This course is an advanced practical course that helps students to acquire research skills and practica
{GdzRSyGa oAt 0S GNIAYSR G2 aiddzRé IyR Ay@Sadi
ferromagnetic materials, supercondting materials. Some properties of plastics and ceramics ma
included. Students will also be trained in running the equipment, collecting data, and analyzing data
as writing a scientific report.

5.5. Course information:

Course title Hydrogen Production and Fuel Cell
Course Code CHEM 347

Credit hours 3(2,2,0(P.R)

Prerequirements for this course NA

Course description:

This course covers the basic principles of hydrogen production and fuel cells that can help the stu
know how to produce hydrogen and know how to convert the chemical energy of fuel into electrical €
without the use of heat engine.

5.6. Course information:

Course title Battery and Energy Storage Technologies
Course Code CHEM 348

| Credit hours 3(2,2,0(P.E.)
Prerequirements for this course CHEM 243

Course description:

In this course, we will cover varioaenceptsreactionsandapplicationsof differentEnergy Storagg
Technologies. For this purpose, we will start at the very beginning, picking you up and introducing
fundamental concepts of each technology. Depeigddn the Energy Storage, we will cover additional asp
of Chemistry, Physics aiittonomicsurrounding every topic.




Level 6

6.1. Course information:

Course title Quantum Mechanics
Course Code PHTE 314

Credit hours 3(3,0,1(C.R)
Prerequirements for this course NA

Type of requirements [Institution (1.), College (C.), or Program (P.)]
Required (R.) or Elective (E.)

Course description:

The course introduces the principles of quantum mechanics at intermediate level of the BSc degree p
It covers the time dependent Schrodinger equation, conservation of probability and Hermitian operato
orthogonality, commutation of operators, he minimum uncertainty product, eigenfunctions al
eigenvalues, the time independent Schrodinger equation, general solution of the-initependent
Schrddinger equation, energy quantization in the Schrédinger equation, Schrédinger's equation

dimensbn and its applications.

6.2. Course information:

Course title Geothermal Energy
Course Code PHTE 374

Credit hours 2(2,0,1(P.R)
Prerequirements for this course PHTE 222

Course description:

The course introduces the fundamental concepts of utilization of the Earth's internal heat to ger
electricity or heating and cooling systems. It covers the fundamental principles which are essen
understanding the basic concepts and the physicgeothermal energy from suburface to surface energ
conversion technologies. The framework of the course addresses the application and options of

source heat, as well as the subsurface heat extraction from deep aquifer stratum and coversaimefgas
affecting the design of geothermal heat sources. The course provides the students with chal
advantages and disadvantages of geothermal energy compared to other renewable amdneovable
energy sources. Students will learn about the envinental impact of geothermal energy and how to analy
and develop the economics of geothermal projects. By the end of the course, students should have 4
foundation in the physics of geothermal energy, be able to apply this knowledge tavoelal problems and
situations and be welprepared for careers in the energy industry, research, and related fields.




