COLLEGE OF SCIENCE

Academic Programs

The College of Science, established in 1977/1978, offers programs leading to a
bachelor’s degree in Science, with majors in Mathematics, Physics, Chemistry, Biology,
Medical Laboratory Sciences, and Statistics. Moreover, the departments of Mathematics,
Chemistry, Biology and Physics also have graduate programs leading to M.Sc. The
Department of Chemistry also has a Ph.D program.

The college is home to a number of highly developed labs for students and faculty
members to receive training, conduct experiments and to write lab papers. The college
also has workshops in the fields of mechanics, electronics and glass-blowing.

The College of Science has a number of highly distinguished professors who have
affected the students’ academic achievement positively and improved quality of scientific
research, applied and basic, in the college.

College requirements (30 credit hours)

Course | Course title Credit Hours per week | Prerequisite
# hours Theory | Lab.
21101 Calculus | 3 3 - -
22102 Calculus 11 3 3 - 21101
22101 General Physics [ 3 3] - -
22107 Laboratory Practice | 1 - 3122101, or
with
General
Physics
22102 General Physics 11 3 3 - 22101,
22107, or
with both
22108 Laboratory Practice 11 1 - 3122102  or
concurrent
23101 General Chemistry [ 3 3 - |-
23107 Laboratory Practice | 3 - 1| 23101 or
concurrent
23102 General Chemistry 11 1 - 3| 23102 or
concurrent
23108 Laboratory Practice I1 1 - 3| 23102 or
concurrent
24101 General Biology | 3 3 - -
24107 Laboratory Practice I 1] - 3124101  or
concurrent
24102 General Biology 11 3 3 - 24101,
24107 or
concurrent
24108 Laboratory Practice I1 1 - 3 -
Total 30




Department requirements: see relevant department requirements.
Free courses: A student must complete six credit hours from courses offered by the
university’s different departments.

College course descriptions

MTH21101 CalculusI
Topics covered in this course include analytic geometry, continuity, limits, definite and
indefinite integration, applications of integration and differentiation.

MTH21102 Calculus II

This course introduces integration and differentiation of exponential and logarithmic
functions, trigonometric and partial trigonometric functions, methods of integration, polar
coordinates, conic sections, extraordinary integration and indefinite quantities.

PHY22101 General Physics I

In this course, the following subjects are introduced: vectors, laws of two-dimensional
motion, linear motion, quantity gravitation, conservation of mechanical energy, rotational
kinematics, waves, thermal dynamics, Newton’s mechanics, simple harmonic motion.

PHY22102 General Physics 11

This course covers electrical fields and potentials, capacitors, electrical circuits,
magnetic field induction, RC and RL circuits, electromagnetic waves, optics, interference
and diffraction.

PHY22107 Laboratory Practice I
This involves a number of selected experiments in mechanics.

PHY22108 Laboratory Practice II
This includes a number of selected experiments in electricity and magnetism.

CHM23101 General Chemistry 1

In this course, students learn basic concepts in chemistry, structure of atoms, chemical
laws calculations, chemical bonding, forms of compounds, general laws in aqueous
solutions chemistry, general laws for gases, and other theoretical subjects.

CHM23107 Laboratory Practice I

This course includes qualitative analysis of ionic elements (positive and negative). This
will be in addition to different periodic trends. Part of the course will focus on the
compositions and their contents.

CHM23102 General Chemistry II
This course introduces basic concepts in properties of solutions, thermodynamics,



mechanical interactions, chemical equilibriums, ion base, electrochemistry. There will
also be application of these topics.

CHM23108 Laboratory Practice 11

Students in this course will be provided with practical applications on laws of gases,
primary formula, volumetric analysis, solubility, molecular weight determination,
freezing point depression, heat reaction, crystallization water, chemical equilibriums and
other experiments.

BI1024101 General Biology I

Students will learn how to study the structure and function of cell in living organisms,
their organs and systems, internal transportation exchange of gas in these organisms,
ways of energy generation, and the photosynthesis process.

B1024107 Laboratory Practice I
This course is an application of topics covered in General Biology I 24101.

B1024102 General Biology 11

In this course, students study hormones and their influence on living organisms, nervous
control, animal movement and behavior, reproduction, principles of genetics and its
impact on diversity of living organisms.

B1024108 Laboratory Practice I1
This lab course includes a number of experiments on topics covered in General Biology
11 24102.



DEPARTMENT OF MATHEMATICS

(1) Specialization Requirements

After successful completion of first year at the university, the student specifies his/her
specialization major with the assistance of his/her academic advisor. Then, the student
completes an application form submitted to the Faculty of Science.

The following requirements should be met for specialization:

1. Successful completion of two mathematics courses ( 21101 & 21102 ) with overall
average of 70% at least.

2. Successful completion of two physics courses (22101 & 22102).

3. Successful completion of at least 30 credit hours of which at least 18 credit hours are
within the Faculty of Science requirements.

If the number of students applying to mathematics major is more than the required
number set by the Faculty Council, then the students will be selected according to their
highest average in 21101 & 21102 courses.

(2) Requirements for a degree in mathematics

All candidates for the B.Sc. degree in mathematics should complete successfully 131
credit hours. These hours include university, faculty, and department compulsory and
elective courses as well as “free” courses.
Department compulsory courses (48 credits)

Course # Course title Credit hrs Prerequisite
21201 Calculus 111 3 21101
21203 | Principles of 3 21201

Differential
Equations
21211 | Principles of 3] 21102 +  Dept.
Mathematics Approval
21212 | Modern Analysis I 3 21101
21220 | Programming  for 3 -
Mathematics
21241 Linear Algebra 3 21201
21242 Modern Algebra | 3 21211
21311 Modern Analysis I1 3 21212
21312 Complex Analysis 3 21212
21321 | Numerical Analysis 3 21241 & 21220
I
21342 | Modern Algebra Il 3 21242
21361 | Principles of Gen- 3 21212
eral Topology
21362 | Modern Methods in 3 21211
Geometry
21399 | Scientific 3 Dept. Approval
Research




-+ 02 T Methods of 3 -
Statistics I
-1 38011 probability Theory I 3 21201
Total 48

. [ Offered by the Department of Statistics.

II- Department elective courses (24 credit hours)

1- 0 to 6 credits are courses offered by the Faculty of Information Technology.
2- 18 to 24 credits are to be chosen from the following courses offered by the Department
of Mathematics or Department of Statistics..

Course # Course title Credits Prerequisites
21301 Special Functions 3 21203
21302 | Partial Differential 3 21203
Equations I

21303 Vector Analysis 3 21201

21314 | Advanced Calculus 3 21201

21320 | Software Packages 3 21220 & 21241
for Mathematics

21322 Linear 3 21220 & 21241
Programming

21323 Operations 3 21322
Research |

21341 Linear Algebra (2) 3 21241

21343 Number Theory 3 21211

21351 | History of 3 Dept. Approval
Mathematics

21374 Applied Analysis 3 21203 & 21212

21403 Ordinary 3 21203
Differential
Equations

21414 | Functional Analysis 3 21361

21421 | Numerical Analysis 3 21321
11

21462 Differential 3 21201 & 21241
Geometry

21474 | Combinatorics & 3 21241
Graph Theory

21481 Special Topics | 3 Dept. Approval

21482 Special Topics II 3 Dept. Approval

- P02 1 Methods of 3 28201
Statistics 11

- 38304 1 probability  Theory 3 28302




11

. 28303 Mathematical 3 28302 & 21212
statistics [
.17 28305 Mathematical 3 28304

statistics 11

. [ Offered by the Department of Statistics.

Course descriptions

MAT21103 General Mathematics

Cartesian plane, equation of a straight line, equations and inequalities; linear
programming; functions, their types, limits and continuity of functions; derivatives of
polynomials, algebraic, logarithmic and exponential functions; rules of differentiation,
applications of derivatives on extreme values and graphs; definite and indefinite
integrals; applications of definite integrals; integration by substitution,matrices,
determinants and solving systems of linear equations; partial differentiation.

MAT21104 Mathematics for Pharmacy
Limits and continuity; the derivative, applications of the derivative; integrals,
applications of the definite integral; transcendental functions.

MAT2110S Mathematics for Education

Functions and their graphs: linear, quadratic, polynomials, rational, natural exponential,
natural logarithmic, sine and cosine functions; limits and the indeterminate form 0/0,
continuity of functions; derivative using rules of differentiation, tangent lines,
instantaneous rate of change, instantaneous velocity and applications on extreme values
and graphs; definite and indefinite integrals, integration by substitution and by parts;
solving first order ordinary differential equations; counting principle, permutations and
combinations; the binomial theorem and Pascal’s triangle, substitution and elimination
methods in solving system of linear equations in two or three variables; matrices,
determinants and solving systems of linear equations in two or three variables using
inverses and Cramer’s rule.

MAT21201 Calculus III
Parametric equations and polar coordinates; vectors in R2 and R3 & surfaces; vector-
valued functions; partial differentiation with applications; multiple integrals.

MAT21203 Principles of Differential Equations

Classifications and solutions of first-order ordinary differential equations with
applications; Higher-order and solutions; power series solutions; Laplace transforms;
solutions of systems of linear differential equations.

MAT21211 Principles of Mathematics
Logic and proofs; set theory, relations and functions; cardinality and examples on
mathematical structure.




MAT21212 Modern Analysis I
Properties of real numbers; open and closed sets; sequences; limits and continuity;
differentiation; Riemann integral.

MAT21220 Programming for Mathematics
Fundamentals of programming; algorithms, types of data and control statements,
dimensions, functions and subroutines; some mathematical software with applications.

MAT221241 Linear Algebral

Matrices, vectors and elementary row operations, operations on matrices, determinants
and inverses of matrices, systems of linear equations and method of solutions; vector
spaces, linear independence and basis; linear transformations, kernel and range;
eigenvalues and eigenvectors.

MAT21242 Modern Algebra I
Binary operations; groups, subgroups, finite groups, cyclic groups, symmetric groups,
factor groups, normal subgroups; group homomorphisms; Sylow theorems.

MAT21301 Special Functions

Frobenious method for solving differential equations; special functions like Gamma and
Beta functions, Legendre polynomials, Bessel functions, Hermite polynomials,
Chebyshev and Laguerre functions.

MAT21302 Partial Differential Equations I

Formation of a partial differential equation; methods of solutions of first order linear and
nonlinear partial differential equations; methods of solutions of second order linear and
nonlinear partial differential equations; Fourier series and transforms, wave equation,
Laplace’s equation, potential equation, equation of an infinite wire, heat equation.

MAT21303 Vector Analysis

Vector algebra, vector product, vectors and scalar fields; the gradient, divergence and
curl theorems; line, surface and volume integrals, related theorems; curvilinear
coordinates.

MAT21311 Modern Analysis II
Metric spaces; Riemann-Steltiges integral; functions of bounded variations; sequences
and series of functions.

MAT21312 Complex Analysis I

Properties of complex numbers; complex functions, derivatives and Cauchy-Riemann
equations; elementary functions and elementary transformations; complex integrals,
residue theorem and improper integrals; power series.

MAT21314 Advanced Calculus
Coordinate systems; functions of several variables, parametric representations of curves



and surfaces, transformations of regions; derivatives and directional derivatives; implicit
functions, Jacobians and related theorems; extrema; multiple integrals and related
theorems.

MAT21320 Software Packages for Mathematics

Mathematical modeling; using some software packages in mathematics and statistics;
NETLIB, NAG, Derive, Mathematica, MATLAB, BLAS, Maple, MathCad, SPSS,
Minitab.

MAT21321 Numerical Analysis I

Numbers, Binary, Octal and Hexadecimal number systems; floating point arithmetic,
Errors, sources and types; solving nonlinear equations, solving systems of linear
equations, solving systems of nonlinear equations; approximation and interpolations,
numerical integration.

MAT21322 Linear Programming

Problem formulation; graphic solution; simplex method; duality theorem; linear
sensitivity analysis and algebraic representation; transportation and assignment problems;
network (PERT and CPM); game theory.

MAT21323 Operations Research I
Introduction to operation research; inventory models, queuing models; game theory;
Markov chains; case studies.

MAT21341 Linear Algebra I1

Vector spaces, linear independence, direct product and direct sum of vector spaces;
linear transformations, algebra of linear transformations; dual spaces; matrices, linear
systems, eigenvalues and eigenvectors, Hermite matrices, positive definite matrices.

MAT21342 Modern Algebra II

Rings, subrings, ideals, division rings, factor rings; ring homomorphisms; maximal
ideals, principal ideal rings, principal ideal domains; polynomial rings, extension of
fields.

MAT21343 Number Theory

Divisibility, prime numbers; perfect numbers, congruence; Euler theorem, Fermat’s
theorem, Wilson’s theorem; linear congruence, congruent and noncongruent solutions;
Chinese remainder theorem.

MAT221351 History of Mathematics

Mathematical development as science; early numeral systems such as Babylonians,
Egyptians and Greek; the three problems of antiquities: duplicating a cube, quadrating of
a circle and trisecting an angle; Alexandria 1st and 2nd schools, Hindu and Arab
mathematics; European mathematics before and after the 17th century; analytic geometry
and related concepts; development before calculus and transition to the 20th century.



MAT21361 Principles of General Topology

Topological spaces, basis and subbasis; functions and homomorphisms; separation and
countability axioms; connectedness and compactness; Hausdorff space, metric spaces and
product spaces.

MAT21362 Modern Methods in Geometry

Euclid’s axioms; incidence geometry; Hilbert’s postulates; absolute geometry;
hyperbolic geometry; Riemann geometry; metric and nonmetric geometric
transformations.

MAT221374 Applied Analysis

Orthogonal functions; Fourier series; Fourier transform; Laplace transform; introduction
to solving partial differential equations: separtaion of variables, uses of Fourier and
Lapalce transform methods.

MAT21399 Scientific Research
Characteristics of scientific thinking and its relationship with scientific research;
conducting research on a specific topic in mathematics; deliver and represent this
research in a seminar for evaluation.

MAT21403 Ordinary Differential Equations

Solving ordinary differential equations using series; Laplace transform; existence
theorem and applications; solving linear and nonlinear systems of ordinary differential
equations; dynamical systems.

MAT21414 Functional Analysis
Linear topological spaces, function spaces; weak topology; extension and separation
theorems; open mappings; uniform boundedness; Banach and Hilbert spaces.

MAT21421 Numerical Analysis I1

Numerical methods for ordinary differential equations and systems; numerical methods
for finding the eigenvalues and eigenvectors; numerical methods for solving nonlinear
systems, introduction to numerical methods for solving partial differential equations.

MAT21462 Differential Geometry

Curves in the plane and in the space; curvature and torsion; theory of curves: intrinsic
equations, involute curves and evolute curves; surfaces, simple surfaces and topological
properties; tangent planes; first and second forms of a surface; asymptotes; intrinsic
geometry, theory of surfaces; tensors and families of related curves.

MAT21474 Combinatorics & Graph Theory

Graphs: simple graphs, directed graphs, components, connected components; blocks,
cut-vertices, and bridges; Euler graphs; trees, planar and nonplanar graphs; graph
matrices and coloring.

MAT21481 Special Topics I



Some selected topics in pure and applied mathematics determined by the department and
the course lecturer.

MAT21482 Special Topics I1
Some selected topics in pure and applied mathematics determined by the department and
the course lecturer.

FACULTY MEMBERS
Associate Professors
Mohammed el-Amleh Ph.D. in Topology,

University of Alabama, USA, 1981.
Fawaz Abu Diyak Ph.D. in Topology,

Michigan State University, USA, 1984.
Ali Abdel Muhsen Ph.D. in Projective Modules,

Kent University, USA, 1987.
Mahmoud Al-Masri Ph.D. in Functional Analysis,

University of North Carolina at Chapel Hill, USA, 1985.
Abd Allah Hakawati Ph.D. in Functional Analysis,

Lehigh University, USA, 1984.
Assistant Professors

Mohammed Najib Ph.D. in Storage Theorem and Dynamics Programming,
University of Munich, Germany, 1987.
Subhi Riziyeh Ph.D. in Applied Mathematics,
Clarkson University, USA, 1989.
Jaber Abu Jawkhah Ph.D. in Algebra & Groups,
Middle East Technical University, Turkey, 1990.
Nihaya Awartani Ph.D. in Mathematical Statistics,
American University, USA, 1991.
Mohammed Omran Ph.D. in Applied Mathematics,
Matrices, Linear Algebra, Brigham Young University,
U.S.A. 1997.
Samir Matar Ph.D. in Numerical Analysis,

Bronell University, UK, 1991.

Instructors
Zuheir Majjad M.Sc. in Applied Mathematics,
Indiana University, USA, 1981.
Abdel Aziz Hamad M.Sc. in Abstract Algebra,
Middle East Technical University, Turkey, 1980.
Adnan Al-Salgan M.Sc. in Statistics and Algebra,

Ohio University, USA, 1985.



DEPARTMENT OF PHYSICS

The Department of Physics offers, currently, a program leading to B.Sc. in Physics. The
students have two choices: a single major in physics or a major in physics coupled with a
minor in electronics.

Admission Requirements

After successful completion of freshman year, the science student, with the help of
his/her academic advisor, declares his/her major by completing an application form
available at the college office.

Department of Physics-Admission Requirements

1. Successful completion of General Physics courses, 22101, 22102, 22107 and 22108,
and cumulative average of at least 70% in these courses.

2. Successful completion of General Mathematics 21101 and 21102.

3. Completion, successfully, of at least 30 credit hours, 18 of which should be at least
college requirements. In case of competition among potential majors in physics, priority
will be given to highest cumulative averages in 22101, 22102, 22107 and 22108.

Undergraduate Requirements for a B.Sc in Physics

To earn a B.Sc in Physics, students must successfully complete 131 hours. These include
university, college and department compulsory, and elective courses, in addition to "free”
courses.

A. Department compulsory courses: 48 credit

Course # Course title Cr hrs Classes Lab | Prerequisite

22203 | General Physics 313 - 22102
111

22221 | Waves and 313 - 22203
Optics

22213 Physics Lab | 1] - 3 22203

22231 Electronics 313 - 22102

22242 | Modern Physics 313 - 22102
I

22241 | Thermodynamics 313 - 22203,

& Statistical 21203 or

Physics concurrent

with21203

22233 | Electronics Lab | 1] - 3 22231

22313 Physics Lab II 2 - 4 22213

22351 | Electricity & 2 41 22353  or

Magnetism concurrent

22353 Mathematical 3 -
Physics 21203

22352 Classical 3 - 21203

Mechanics




22354 Quantum - 22242,
Physics | 22353
22371 | Solid State 22354  or
Physics concurrent
22413 Advanced 5 22371
Physics Lab
22451 | Electricity & - 22351
Magnetism II
22454 Quantum - 22354
Mechanics 11
22462 | Nuclear Physics - 22354
22399 Research - Dept.
approval
B. Dept. Electives
Course # Course title Cr hrs Classes Lab | Prerequisite
22301 | Computer in 3 3 - -
Physics
22314 Practical - - 3 22313
Physics
22331 | Electronics II 3 3 - 22231
22333 Workshop 1 - 3 Dept.
approval
22453 | Mathematical 3 3 - 22353
Physics 11
22356 | Theory & 3 3 - 22242
Relativity
22361 | Atomic & 3 3 - 22354
Molecular
Physics
22364 | Principles of 3 3 - 22242,
Lasers 22221
22421 Acoustics 3 3 - 22353
22464 Laser 3 3 - 22364
Spectroscopy
22465 | Spectroscopy 3 3 - 22354
22452 Classical 3 3 - 22352
Mechanics 11
22455 Statistical 3 3 -| 22241  or
Mechanics concurrent
with 22354
22457 Plasma 3 3 - 22451
Physics
22463 Particle 3 3 -| 22462  or
Physics concurrent
22471 | Solid State 3 3 - 22371




Physics 11
22481 Special 3 3 - Dept.
Topics approval
22391 Seminar 1 - - Dept.
approval
22468 | Astrophysics 3 3 -| 22354  or
concurrent
22342 Modern 3 3 - 22242
Physics 11
22385 Renewable 3 3 - Dept.
Energy approval
C. Compulsory courses from Mathematics Department (6 credit)

Course # | Course title Cr hrs Classes Lab | Prerequisite
21201 | Calculus III 3 3 - 21102
21203 | Differential 3 3 - 21201

Equations

Electronics Minor Requirements:

Prerequisites: successful completion of Computer in Physics (22301) in addition to

Physics courses: 22231 and 22233.

Admission Requirements in Electronics Minor

1. All compulsory courses in Physics Major except Physics 22451, 22454, 22462.

2. 27 credits distributed as follows:

Compulsory courses in Electronics Minor (24 cr)

Course # Course title Cr hrs Classes Lab | Prerequisite

26331 | Solid State 3 3 - -
Electronics

26341 Digital 3 3 - -
Electronics

26351 Analog 3 3 - 26331
Electronic
Circuits

26333 | Electronics Lab 1 - 3 26341
I (Digital-1)

26361 Electrical 2 2 - 26331,

Measurements 26341

26343 | Electronics Lab 3 3 - 26351
II

26441 Digital 3 3 - 26341
Electronics 11

26443 Computer 1 - 4 26333,

Techn. Lab I 26441




26471 3 - - 26351
Communications

26481 Magnetic 3 - - 26351
Devices

26491 Research 1 1 3 Dept.

approval

Elective courses in Electronics Minor (Students choose 3)

Course # | Course title Cr hrs Classes Lab | Prerequisite

26472 | Microwaves 3 3 Dept.

approval

26482 Control 3 3 Dept.

Systems approval

26483 Special 3 3 Dept.

Topics in approval
Electronics

26484 VLSI- 3 3 Dept.

Design approval

Course Descriptions

PHY22101 General Physics I

In this course, the following subjects are introduced: vectors, linear and two-dimensional
motions, Newton’s mechanics, work and energy, linear and angular momenta, gravitation
and simple harmonic motion.

PHY22102 General Physics 11

This course covers electrical fields and potentials, capacitors, electrical circuits,
magnetic field induction, RC and RL circuits, electromagnetic waves, optics, interference
and diffraction.

PHY22103 General Physics for Pharmacy
Classical mechanics, electricity, thermodynamics, fluid mechanics, vibrations and wave
motion, light and lasers, microscopes.

PHY22105 General Physics I (for College of Educational Sciences)

Students, in this course, learn about vectors, kinematics of one and two dimensional
motions, Newton’s Laws, linear momentum mechanical energy, work, power,
gravitation, thermodynamics and wave motion.

PHY22106 General Physics II (for College of Educational Sciences)
This course covers the following topics: electric charges, electric force, electric field,
Gauss’s Law, electric potential, capacitance, electric current and resistance, DC circuits




magnetic force, sources of magnetic field, magnetic induction, inductance, ray optics.

PHY22107 Laboratory Practice I
This involves a number of selected experiments in mechanics.

PHY22108 Laboratory Practice 11
This includes a number of selected experiments in electricity and magnetism.

PHY22109 General Physics for Agriculture

In this course, students are introduced to one and two-dimensional kinematic motions,
Newton’s mechanics, work energy and power, linear and angular momenta, gravitation
wave motion and laws of thermodynamics.

PHY22110 General Physics Lab. For Agriculture
This lab. covers experiments in mechanics, thermodynamics, electricity.

PHY22113 General Physics lab. for Pharmacy
Mechanics, fluid mechanics, electricity and magnetism.

PHY22203 General Physics 111
In this advanced course, students learn about fluids, sound waves, gas laws, heat laws,
light laws in diffraction and interference.

PHY22213 Physics Lab I
This lab covers experiments in optics, electricity, magnetism, thermodynamics, and
modern physics.

PHY22221 Waves and Optics
This course covers a number of topics: waves and vibrations, diffraction and
interference, polarization of light, lasers and masers, holography.

PHY22231 Electronics
In this introductory course, students receive instruction on D.C. circuits analysis,
formation of waves, A.C. circuits, semiconductors, diodes and diode circuits, small signal
analysis and biasing for bipolar transistors, FET and MOS FET, amplifiers, biasing and
types, introduction to digital logic systems, and oscillators.

PHY22233 Electronics Lab.
This lab covers topics taken in Electronics 22231.

PHY22241 Thermodynamics and Statistical Physics

Students, in this course, are introduced to fundamental concepts of thermodynamics,
equation of state of gas, expansivity and compressibility, first law of thermodynamics,
entropy and second law of thermodynamics, properties of gases, thermodynamics
potential, kinetic theory, intermolecular forces, statistical thermodynamics.



PHY22242 Modern Physics

Topics to be studied in this course are special theory of relativity, particle aspects of e-m
radiation, wave aspects of material particles, Schrodinger equation in one dimension,
nuclear structure, electronics structure of solid materials, atomic structure.

PHY22301 Computer in Physics

Introduction to the computers, hardware & software. Algorithms and flow charts, high
level programming language (Basic or fortran or C+), applications of computers in
Physics, Internet.

PHY22313 Physics Lab II
This lab covers the following experiments: optics, atomic theory and modern physics.

PHY22314 Physics Lab II1
Experiments in this lab cover the following: modern physics, nuclear and atomic physics
and light.

PHY22331 Electronics

This course introduces numeral systems, Boolean algebra, logic gates, decoding and
arithmetic circuit , practical and logic circuits, flip, flops counters and registers, A/D and
D/A convectors.

PHY22333 Workshop
In this workshop, students are expected to build up a physics instrument made from raw
materials available.

PHY22351 Electricity and Magnetism

This course focuses on vector analysis, electrostatics, ways of solving electrostatic
problems, electric circuits, magnetic properties of matter, magnetic field of static current,
Maxwell’s equations.

PHY22352 Classical Physics

Topics in this course include coordinate systems, three-dimension motion, supporting
axis, central fields, presentation of rotational motion quantity, dynamics of LaGrange’s
equations and Hamilton’s principles.

PHY22353 Mathematical Physics

The course covers vector analysis, coordinate systems, matrices, determinants, complex
variables, second-order differential equations legendre functions, special functions
(Hermite, Laguere, Beta and Gamma), and an introduction to complex analysis.

PHY22354 Quantum Mechanics

This course begins with a review of concepts of classical mechanics, old quantum
theory, fundamental principles of quantum mechanics, quantum mechanics in one and
three dimensions, spin angular momentum and approximation methods.



PHY22356 Theory of Relativity
The course dwells on relativistic kinematics, relativistic dynamics, Lorentz-Einstein
transformations and the general theory of relativity.

PHY22361 Atomic and Molecular Physics

This course emphasizes Bohr’s theory, hydrogen atom, spin angular momentum,
transition rates, approximation methods, interaction of atoms with electric and magnetic
fields, molecular structure and central approximate field.

PHY22364 Principles of Laser

Emphasis in this course will be on the following topics: interaction of radiation with
matter, amplification process (optical) lasers oscillators CU pulsed lasers, light properties
of lasers, types of lasers.

PHY22371 Solid State Physics I

Topics introduced in this course include crystal structure, reciprocal lattice, phonons,
thermal properties of solids (matters), free electron gas, energy bands, semiconductors,
Fermi surfaces and metal super-conductivity.

PHY22399 Research

Students in this course conduct either an experimental or a theoretical research, and then
present a findings report. The topic of the research paper is chosen with the help of an
academic advisor from the department.

PHY22413 Advanced Physics Lab
In this lab, students conduct advanced experiments covering modern, atomic and nuclear
physics.

PHY22421 Acoustics

Transverse waves in a string, longitudinal and transverse vibrations of rods and bars, The
vibration of membranes and plates, plane sound waves; reflections and transmission of
plane sound waves at plane boundaries, spherical waves and radiation from a piston,
architectural acoustics. Noise-its measurement and control, underwater sound, ultrasonic
in liquids and solids.

PHY22464 Laser Spectroscopy

Students are introduced to spontaneous and stimulated emissions, atomic spectra
broodining of line spectra, non-linear optical processes, spectra resulting from photon
absorption, saturated spectroscopy, and Raman spectroscopy.

PHY22451 FElectromagnetism

This course tackles Maxwell’s equations, electromagnetic induction, propagation of
electromagnetic waves, waves in bounded regions, Lorentz transformation in
electromagnetic fields.

PHY22452 Classical Mechanics



This course emphasizes LaGranges and Hamilton’s equations, small vibrations, motion
of solid body, theory of relativity.

PHY22453 Mathematical Physics I1
This course is mainly concerned with complex variables, Fourier’s series, Fourier’s and
Laplace’s transformations, Group theory, special functions and calculus of variations.

PHY22454 Quantum Mechanics II

Student in this course learn about perturbation theory, approximation methods, scattering
theory, non-interacting particles, systems of multi-interacting particles, introduction to
relativistic quantum mechanics, and quantum field theory.

PHY22455 Statistical Mechanics

Topics taught in this course include Maxwell’s and Boltzman’s statistics, Bose-Einstein
statistics, Fermi-Dirac statistics, statistical calculation of thermodynamic quantities,
applications on statistical thermodynamics, thermodynamic laws, state of equilibrium,
temperature and randomness.

PHY22462 Nuclear Physics

Students in this course take a number of topics: nuclear properties, deutron and nucleon-
nucleon interaction, natural radioactivity, stopping potentials and searching for charged
particles and objects, accelerators of nuclear particles, alpha and spectroscopies, nuclear
models, nuclear fission and fusion, introduction to particle physics.

PHY22465 Spectroscopy

Course topics include different levels (types) of energy, properties of electromagnetic
radiation, Mosshauser’s effect Raman, spectroscopy, infrared spectroscopy, nuclear
magnetic resonance spectroscopy, and vibration spectroscopy, atomic perturbation,
spectrum of electrons of diatomic molecules.

PHY22471 Solid State Physics 11

This course focuses on superconductivity, plasmas, light properties, magnetic resonance,
and noncrystalline solids alloys, point defects, insulators and LCD’s, weakness of
penetration of magnetic field.

PHY22481 Special Topics
This course covers topics of interest to the instructor, particularly those not covered in
other courses.

PHY22491 Seminar
In this one-credit course, a student is required to deliver a presentation on an up-to-date
topic in physics selected with instructor’s help.

PHY22463 Particle Physics
This course deals with a number of topics: fundamental cosmic forces, detectors,
relativistic dynamics, conservation laws, introduction to electromagnetic interactions.



PHY26471 Communication

Fourier transforms and linear system analysis, random aignals, autocorrelation functions
and power spectral densities analog communication systems, amplitude modulation,
single sideband modulation, frequency and phase modulation, digital communication
systems, pulse code modulation, phase shift, performance of analog and digital
communication systems in the presence of noise, fiber optics.

PHY26491 Projects in Electronics
Consent of the instructor, individual projects on advanced systems in electronics.

PHY26472 Microwaves

Basic concepts, microwave region, decibels, transmission line, coaxial cable, wave
guides, reflection coefficient, voltage standing wave ratio, smith chart, power transfer,
skin effect, circuit components, terminations, attenuator, coupler, filters, isolator,
circulator, detector, mixer, limiter amplifiers, antennas, polarization, beam width,
microwave antennas.

PHY26481 Magnetic Instruments

Magnetic field: origin & effects, magnetic field due to electric currents, faraday’s Law
and induced E.M.Fs, measuring instruments, electric generators & motors, accelerators,
teslameters magnetic tapes & disks relalys, magnetic resonance & applications (MRI),

classification of magnetic substances, mass spectrometers, transformers, TV tubes &
CROs.

PHY26482 Control Systems

Mathematical models for control system components transform and time domain
methods for linear control systems, stability theory, bode diagram, design specifications
in the time and frequency domains, compensation design in the time and frequency
domain, data systems, CAD of control systems.

PHY26483 Special Topics in Electronics

Introduction to the fabrication technologies for integrated circuits including oxidation,
diffusion, and photolithography, concepts of bipolar and MOS device design, layout of
simple digital Ics.

PHY26484 VLSI-Design

Electronic devices fabrication, characteristics, logic and mask design. MOS, CMOS and
TTL devices and logic circuits, integrated circuits technology for LSI and VLSI, design
rules, problems in system design, VLSI-technology and wafer test.

PHY26331 Solid State Electronics

Semiconductor materials, crystal lattices, growth of semiconductor crystals, energy
bands and charge carriers, junctions, fabrication of p-n-Junctions, p-n-Junction diodes,
bipolar junction transistors, FET, MOSFET, integrated circuits.



PHY26341 Digital electronics I

Numbers systems, digital computers, digital systems, codes, Boolean algebra, logic
gates, combinational logic, with SSI, MSI, and LSI, ROM , PLA memories and RAM,
DECODER and Mux.

PHY26351 Analog Electronics Circuits

Transistor circuits, amplifiers, feedback general cascaded systems, RC-coupled
amplifiers, darlington current mirrors, class-A-amplifiers, SCR-operation and
applications, interface, unijunction transistors, operational amplifiers and applications,
RC-filters, practical power supplies, regulators, comparators, timers.

PHY26333 Electronics Lab. I (Digital Lab. I)

Hardware oriented experiments providing practical experience in the design,
construction and checkout of components and IC for digital circuits covered in digital
Electronics 1.

PHY26361 Electrical Instrumentation

Characteristics of resistors, thermistors, varistors, resistor networks for D/A conversion,
2R-Ladder, capacitive and inductive reactance, phasor diagrams, real power, TTL-
Circuits, op-amp as a buffer and distributer, analog DC and AC-ammeters, ayrton shunt,
capacitance and inductance meters, transducers, voltage doublers, LC-filters, +ve and ve
supplies, regulators, D/A and A/D converters.

PHY26343 Electronics Lab. 11
Experiments providing practical experience in the construction, design, fault finding for
analog circuits covered in Analog Electronics Circuits (36351).

PHY26441 Digital Electronics II

Flip-flops, sequential logic, registers, counters, memory uint, register transfer logic
processor logic design, ALU-design, processor unit, accumulator, design of a simple
computer.

PHY26443 Computer Technology Lab.
Hardware-oriented experiments providing practical experience in the construction,
design and checkout of sequential circuits covered in digital electronics (II) 26441.
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DEPARTMENT OF CHEMISTRY

Department Admission Requirements
After successful completion of freshman year in the College of Science, the student
submits an application to the college. He/she obtains acceptance upon meeting the
following conditions:
1. Successful completion of General Chemistry courses 23101, 23107, 23108 and

cumulative average of at least 70% in each of the three courses.

2. Successful completion of Calculus 21101, Physics 22101 and 22107.
3. Completion, successfully, of at least 30 credits, of which 18 credits are requirements.

Priority of acceptance in the department, in case of competition among potential majors,
will be given to those obtaining highest cumulative averages in Chemistry 23101, 23102,
23107 and 23108.

Requirements for a B.Sc in Chemistry
All students wishing to get a B.Sc in Chemistry must complete 131 credits. These include
university, college and department compulsory, and elective courses, as well as “free”

courses.

Dept. of Chemistry Requirements:
Compulsory courses (51 credits)

Course # | Course title Cr hrs Classes Lab | Prerequisite
21201 | Calculus III 3 3 - 21102
21203 Principles 3 3 - 21201

of
Differential
Equations
23211 Analytical 3 3 - 23102,
Chemistry 23108
23215 Practical 1 - 4| 23211 or
Analytical concurrent
Chemistry
23231 Organic 3 3 - 23102,
Chemistry | 23108
23232 Organic 3 3 - 23231
Chemistry I1
23235 Practical 2 1 4 23231
Organic
Chemistry
23241 Physical 3 3 - | 23102,
Chemistry | 23108,
21201 or
concurrent
23311 | Instrumental 2 3 - 23211,




Analysis 23215
23315 Practical 1 - 4| 23311  or
Instrumental concurrent
Analysis
23321 Inorganic 3 3 - | 23241 or
Chemistry I- concurrent
23322 Inorganic 3 3 - 23321
Chemistry 11
23325 Practical 2 1 4| 23322 or
Inorganic concurrent
Chemistry
23331 Organic 3 3 - 23232
Chemistry
111
23335 Practical 2 1 4 23235,
Organic 3331 or
Chemistry 11 concurrent
23341 Physical 3 3 - 23241
Chemistry 11
23342 Physical 3 3 - 23321,
Chemistry 21203
111
23345 Practical 1 - 4| 23341  or
Physical concurrent
Chemistry |
23346 Practical 1 - 4 23345
Physical
Chemistry I1
23392 Chemistry 3 2 4 Junior
Research |
23432 Analytical 3 2 4 23331,
Organic 23335
Chemistry
Total 51

Elective courses (A Chemistry major selects 21 credits from the following course

list)
Course # | Course title Cr hrs Classes Lab | Prerequisite
23401 | Computer