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General Biology 1 0305101 1 4ale 4l ale
Course Description Fhesall iia g

This course concerned to introduce
students to the basic principles of

Biology: The chemical context of life, Lpada) g abaally CbUal) Ciy oy jial) 138 aligy
Water and fitness of the environment, slaall g ¢ Blall dlsasSl) Gladdl :elal) alad
Carbon and molecular diversity of life, Blall el g sl ¢iga sty ¢ Adull ABLN
The structure and function of large ¢ BmSl Aaglanll cliiall dAbligg duly
biological molecules, Cell structure, CalTl) ¢ Aoy eLR)) JSR g ¢ AR Al
membrane structure and function, Jialll A dadia ¢ Agdall Jdall ¢ g eldl)
cellular respiration, photosynthesis, Bgdy (A FAY) ALl ¢ ALlA) B0 ¢ AN
Introduction to metabolism, The cell LCmal) 5,88 g Jata ¢ duwdal) slal)

cycle, meiosis and sexual life cycle,
Mendel and the gene idea.

Practical General Biology 1 0305105 1 dles dale Adiba agle
course Description el Cia g

Lab Safety and general
instructions, The microscope,
Structure and function of the
cells, Chemical constituents (The
substance of life), Enzymes,
Physical properties (mechanisms

calal) claglail) g piidal) 8 dalad) dadladd) (e
Ailpassl) U gSall (LSIAY) Al g g cuS 5 ¢ gl
Al 5l pailadll ¢ clagidy) dnald) ekt
¢ gl Jhadl ¢ LAY aledl) ¢ (JAdN @bl

of transports), Cell division, Al Adlgall Anad¥l gl i
Photosynthesis, Cellular ) ALl

Respiration, Animal tissue and
Plant tissue.



General Biology 2

Course Description

This course concerned to introduce
students to the Biological
classification principles:
Prokaryotes Eukaryotes: kingdom
protista, Kingdom Fungi, Kingdom
plantae, Animal kingdom (general
scheme, main categories,
invertebrates and vertebrates).

Practical General Biology 2

Course Description

The laboratory exercises to familiarize
students with main concepts of
Biological classification principles:
Prokaryotes Eukaryotes: kingdom
protista, Kingdom Fungi, Kingdom
plantae (phylum Hepatophyta,
Anthocerophyta, Bryophyta, Vascular
plants and Importance of plants in life
and environment) Animal kingdom
(general scheme, main categories,
invertebrates and vertebrates animals.
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Introduction to Environmental
Science

Course Description

This course concerned to introduce
students to the basic principles of
ecology, environmental sources,
how to exploit, managing and
protecting these resources. This is
done by discussing the following
topics: natural ecosystems, natural
environmental hazards;
biogeochemical cycles; human and
natural resources; Water resources,
management and pollution; solid
waste; environmental impact
assessment. This course is given in
Arabic.

Invertebrate animals 0305212

Course Description

This course includes the study of
invertebrate animals: Protozoan,
Porifera, Cnidaria, Platyhelminthes,
Nematoda, Annelida, Mollusca,
Arthropoda and Echinodermata.

0305111
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Practical Invertebrate animals 0305213

Course Description

This course includes the study of
invertebrate animals: Protozoan,
Porifera, Cnidaria, Platyhelminthes,
Nematoda, Annelida, Mollusca,
Arthropoda and Echinodermata.

Comparative anatomy of
Vertebrate

Course Description

This course will focus on the
similarities of anatomy and
phylogenetic relationships of major
vertebrate groups, and to compare
phylogeny, ontogeny (development)
and morphology in groups ranging
from protochordates to highly
derived vertebrates. Examine the
structure of anatomical features,
and how the anatomy is related to
function and to study specialized
features in organisms adapted to
different environmental conditions.
The Ilaboratories will involve
detailed dissection of the dogfish
shark, fish, frog, and rabbit.
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Botany 0305222

Course Description

This course includes the study of
Cyanophyta, Importance of algae in
life and environment, Hepatophyta,
Anthocerophyta, Bryophyta,
Vascular cryptogams, stele types,
Vascular cryptogams, types of
vascular bundles and xylem
maturation, Psilotophyta,
Lycophyta, Sphenophyta, Fern,
Gymnosperms, Angiosperms and
Fungi.

Practical Botany 0304223

Course Description

Practical labs focus on identification
of Cyanophyta, Non-Vascular plants,
Vascular Plants, Gymnosperms,
Angiosperms and Fungi.
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Cell Biology 0305251 4180 L gl g

Course Description (lall Ciia g
The course will study the internal
organization of the eukaryotic cell,
organelle and membrane function, LN ) A R 1B G e
slaally 43plal) cladaal) ddligy ¢ B gdll Adda
Gl y ¢ LA AS o g AdAd) @l L) g ¢ o gtad)
by Glds AW gz A dbghaaly ¢ 404l
¢ Glifigyllg RNA 9 DNA Jie 5 msl) cilsyjal)
sLaal) Aidagy JS . al) el Llo 5

Ao gl LAty g A gaad) A8UAY ¢culucanl) g

cell-cell signaling, cell movement,
cell adhesion, the extracellular
matrix. The synthesis and function
of macromolecules such as DNA,
RNA, and proteins; control of gene
expression; membrane and

organelle structure and function;

bioenergetics; and cellular
communication.

Biochemistry 0305301 4 gal) plaal)
Course Description sl ia

This is a general biochemistry course
designed to introduce students to
the chemical structures of cellular
macromolecules: carbohydrates,
proteins, lipids and nucleic acids.
Principles of bioenergetics will be
explained and then the metabolism
of carbohydrates, fats, and nitrogen-
containing materials such as amino
acids, proteins, nucleic acids and
compounds and their
regulatory mechanisms will be

related

discussed. It will also cover related
biochemical techniques.

cig ol dalad) gl plasll (flue apanal al
15 Sl &y 18 ey Sl Al ) L At
calallly gl clidgully <l s g )
A ey Aygal) A8kl alaa okl Ay g5l
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Practical Biochemistry 0305303 andl 4 gaal) pliasst)

Course Description Chal) Cia

The laboratory exercises designed to

familiarize students with main

concepts and techniques in
biochemistry course such as lab
equipment’s and tools, chemical
solutions preparations, buffers and
pH, spectrophotometer, qualitative

and quantitative tests for amino

palially dalhal) Gy il dalesd) bl arasal o
Jia gl bl (Glua (B L ) il g
Jallaal) judaad by ¢ Aglenal) @l galY) g cilanall
L ganl) A3 2y gl il g ¢ Aal
Lo il @I LBy ¢ Agadll ikl (ulBag
Bdlaag ¢ ) g3 S g Aplal) Galaadl dastl g
daadlly 4o ol @ liaWy ¢ Auinal) alaal)

acids and carbohydrates, amino ; -
o ane carhonversres Ty ) AilpasSl il g cilay 31 g iyl
acids titration, qualitative and - saal
QO
guantitative tests for proteins,

enzymes catalysis and biochemical
properties of lipids.

Animal Physiology

Course Description

This
fundamental principles of human
physiology, the

between the

course focus on the
anatomy and

interrelationships
different body systems and how
these interactions lead to a constant
internal environment within the
body, the chemical, cellular and
organization of skeletal,

muscular and nervous systems, skin,

tissue

special senses, endocrine,

respiratory, cardiovascular,

digestive and reproductive systems.

0305311
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Practical Animal physiology 0305313 ) Ol gl L ol gond
Course Description el ia g
The“ I.aboratory exert.:lses 'fo iy il Gleall 138 B Alaad) el apasal ad
familiarize students with main Bla uﬁ daulad) i) g A Lially PIRIAT
concepts and techniques in animal Ol gaad) L of ganid

physiology course.

Microbiology 0305332 4adal) glay) ale

Course Description sl Cia g

This course covers basic principles of

microbiology and provides an

alad pul) fsalaall (ol Al (glaal) 134 by

SLaglomd 5 £ 5l (e dadia adly g 4850 plaY)

il g Saal) () el g el g Adn g 4319 9 JS4

Lodsl) dligy Al agd 0 Ol S
Bl A iy g pSaall g a9l g (GiLind) g

introduction to the diversity,
physiology, morphology, genetics,
ecology, applications and
pathogenicity of microbes. Students
will be able to understand structure
and function of bacteria, archaea,
viruses, and eukaryotic microbes.

Practical Microbiology 0305334 (aadl 48841 pLaY) ale

Course Description lal) Cia

The laboratory exercises to

familiarize students with main iy adl Lbeall ) ymdial) o Ul arai &
concepts and techniques in ale s b Lulud) clydiilly aalially dgth
microbiology course such as i) TR g ¢ Ly ) Ly a5 (Jha 4yl slal)
bacterial identification, aseptic ¢ Al cle) 3y ¢ asdaill g Jailugl) das)g
techniques, media preparation and Ao guad) culaliaal) 4a glia g 4 gaald) cilaliaall g

sterilization, bacterial cultures,
antibiotics and antibiotic resistance.
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Genetics 0305342 &)l ale
Course Description el ia g

An introduction to the principles of
genetics, including the central
theories and methodologies that
define the field of genetics and its
various subdisciplines (traditional,

molecular, and population genetics) cilBil) iy A Lay ¢ )l ale jsalial dadia
and the ability to use the vocabulary &gl ale Jlae a3 Al 43l cliagiallg
that embodies this knowledge and Apatatl) &) gl ale) ddlidal) 4o il Allawadsy
topics from classical Mendelian Sl hal) aladia e EJ"I‘:“.J (015*'1‘5‘3 Ay jadls
concepts to the contemporary pialiad) (a Cle gudagally A8 pall 238 dupd (Al

sl el slbal) ale A Adaial) L))
Gaill 3 paiua s g alal) 134 O agdl cpall
asd PA (pa addl dsalal) 43 mall (g adil g
Lolaal) @l 8lly « dcdlilal) il &Y (b,
Ahiall jaudill g dsadl) sy Y s A

P C Wy PP WAy {REVCE A JPARES AR

molecular biology of the gene. To
understand that this science is a
continual process of investigation
and interpretation and that
scientific knowledge progresses via
the support and rejection of
competing hypotheses, collective
decisions that are based on
empirical evidence and logical
interpretation using inductive and
deductive reasoning.

Practical Genetics 0305344 el &)l ale
Course Description lal) Cia
The laboratory exercises to dolenl) il ygdal) o Adead) Gojladll ayanad o3
familiarize students with main b))y alialy Adhl i e
concepts and techniques in genetics A el ale (e

course.
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Ecology 0305343 Ayl ale
Course Description el ia g
Ecology is fundamentally about

studying interactions. These include
interactions between organisms and
their

among

environment, interactions

individuals within a
population, and interactions between
species. All of these interactions are
the root causes of many important
biological outcomes, from how a
population evolves over time to the
functioning of an entire ecosystem.
The study of ecology also occurs at
multiple scales: for
population

populations of two closely interacting

example, a

of a single species,
species, a community that contains

many species, or an entire ecosystem

Lodle Wl Ay Jea ‘“,.ul.u\ ISy Al als sy
¢ lghin g dald) il cdle il sy Jadly
G e g ¢ ol Jala a3 o edle it g
Sl A phal) Q) A Sl o2 JS 60 )
BER FRIVINE WIRE PR IR e W
Adatly ) AU Jas ) cBgl) g Sl
S sBamia Cly gl Jo Uia) A A jo duaas
e gana gl ¢ 20 £ g (e Ae gana ¢ JUal) S
sFay paina g ¢ @iy JSda aleliia Cpe gl (e
Cradaly JalS i alda3 gl ¢ 81631 Cpe ) o

Badaia 3 juata Cilaaiae

that includes multiple distinct
communities.
Microbial Ecology 0305347 4y 4880 pla

Course Description lal) Cia

The course aims to impart the students

with basic principles of applied

microbiology and industrial
biotechnology and their applications
and benefits to ecosystem. It provides
an overview of microbes' involvement,
application

processes and industrial products. It

in different ecosystem
also covers utilization water and soil
treatments, the importance of
waterborne and foodborne diseases
and the infectious agents causing them,
as they relate to the public health

il OB pE ) Gl 1B g
Laglgisilly Aadail) 48840 pla¥) alad daalad)
plall) o Laaail g 5 Lagilidai g (Ao liual) 4 gl
Sy Saall jg9 Ao dale Bk 3 gl b Al
Akl ) Al clle B Lgalhada
@\Aﬁu\ 3)\9.&3\ @ LaS .z\,.&tud.“ &".\143345\‘9
Larly Al ol dalaa A g Sl
4 yaall Jalgadl g aladall g plally 4 giial) Lial oY)

Aalal) daally LmiNe g oLgd dal)



Histology & Microtechniques 0305365

Course Description

This course provides an introduction
to the basic types of tissues,
including their components,
functions, structural, and chemical
features, and their locations in the
body. It covers the study of various
body organs, their tissue
constituents, cells, chemicals, fibers,
and more, focusing on the
correlation between different
tissues and organs. Students will
learn to distinguish the normal
structure and components of each
tissue and organ, and how to
diagnose tissues and organs using
prepared colored slides.

Practical Histology &
Microtechniques

Course Description

In the laboratory sessions, students will
focus on distinguishing the basic types
of tissues—epithelial, connective,
muscular, and nervous—based on their
structural and functional features. The
course combines theoretical knowledge
with practical skills necessary for
processing tissues for histologic
examination. This includes tissue
acquisition, fixation, sectioning, and
staining, providing students with a
comprehensive understanding of both
the theoretical and practical aspects of
histology and microtechniques.
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Plant physiology 0305422

Course Description

The course concerned with the
internal processes within plants that
are responsible for their growth and
development and for their
responses to the external
environment.

Practical Plant physiology 0305425

Course Description

The laboratory exercises to
familiarize students with main
concepts and techniques in plant
physiology: methods and techniques
used in plant physiology,
understanding of how plants grow,
develop and sense their
environment and explain many
aspects of stress physiology
including the effects of water, high
and low temperature and soil
salinity on plant growth and survival
using lab techniques.
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Plant Anatomy 0305225 ladl) g S ale

Course Description el ia g

This course explores the internal
structure and organization of plants,
focusing on the anatomy of various
plant organs such as roots, stems,
leaves, flowers, fruits, and seeds. It
covers the cellular and tissue-level
structures, including the
differentiation and function of plant
cells and tissues. Students will learn
about the

arrangement of vascular tissues,

development and

(L) Ty LRI JSgl) il 13 it
ddlidal) 45l slael) mpdd o 38 aa
Sl saily @Yy Gl Jgdall (i
e Ay Lglal A el ay el
LAY ddligg il dlld 8 Lay LA (5 gl
i fig skl o8 oMl alii AL A
Tl iy llagin allg duile gl Apadyl
SRl aSy ARl Al g Bl e el

meristems, and the structural Abiligy gl Led cldl) modl agd
adaptations of plants to different Al g Ao o) el
environmental conditions. The

course emphasizes understanding
plant anatomy in relation to plant
physiology and ecology.

Practical Plant Anatomy

Course Description

In the practical sessions, students will
engage in hands-on activities to study
the microscopic anatomy of plants.
They will learn techniques for
preparing plant specimens, including
sectioning and staining, and will use
microscopes to examine the cellular
and tissue structures of various plant
organs. The practical labs focus on
identifying different types of plant
tissues, understanding their
organization, and analyzing how
these structures relate to the plant’s

overall function and adaptation

0305260
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Biotechnology 0305424 4 gual) ity

Course Description Blal) Ciia g

The course deal with the historical
and primitive use of microorganisms
and fermentation as
biotechnological tools in the ancient
history, the various and related
modern definitions and categories
of biotechnology, development of
bioprocess, the major significant
biotechnological applications such
as recombinant DNA technology,
recombinant proteins
(Insulin/growth hormone...)
DNA profiling

production, and

Al AUl ALY Al el gl
Lia gl gicill ) gals jiadiil) g A&8AY dal) culisll
cilidlly ciliy ailly ¢ apadll Ul B 4 gal)
¢ Ay gaall Lia of gL dliall cufd g ddlidal) dfaal)
Lgall cliphilly o dhgall clled) ek
¢ caligall (g9 5il) (anl) Al Jia dalgd) Apessi )l
(oS3 G308 / Gl gua¥) ) Adligal) i pull g
bl ale g ol paeal) pailad yaad ¢zl
¢ aa Yl LagleiSi ¢ paddl) L glsiSS ¢ (oAl
Ul ¢ Al (alal) gU ol

forensic science, fermentation . . L :

- ol ¢ Alpdl) L] Balaal) alual) ¢ Aisal) (alaal)
technology, enzyme technology, ) o ASlilly Aigall gl L gl
proteomics, organic acids

production, amino acids production,
monoclonal antibodies, animal and
plant biotechnology, environmental
and its related microbial
biotechnology aspects, ethanol and

biodiesel production.

Seminar

Course Description

Combines classes and special topics
presentations that
broaden the student knowledge in
certain topics.

of interest

0305491
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Immunology 0305432 dsclia

Course Description el ia g

This course provides a comprehensive
overview of the immune system,
focusing on its structure, function, and
role in health and disease. It covers the
cellular and molecular components of
the immune system, including innate
and adaptive immunity, immune cell
development and differentiation,
antigen recognition, and the
mechanisms of immune responses.
Students will learn about various
immune processes such as
inflammation, hypersensitivity,
autoimmunity, and immunodeficiency.
The course also explores current topics
in immunology, including vaccines,
immunotherapy, and the immune
system's role in combating infectious
diseases and cancer.

Molecular biology

Course Description

explore the interface between
genetics and biochemistry. Students
into the concepts
biomolecules

interact in various parts of the cell,

will delve
underlying how
focusing heavily on DNA replication,
transcription, and translation. In this
course, students will engage in a
detailed study of varied aspects of
biology
demonstrate their understanding of

molecular and will

techniques such as molecular
macromolecule blotting,
reaction,

used in

cloning,
and polymerase chain
which are commonly

research.

0305452

e deliadl Jlga Ao Alld 3l A 1 g
w2 ally daall (o g0y Adiligg Al o 58 )
AsUiall Jlgad 4y adlg Ay slad) ciligSal) ) Ral) by
iy Jskiy dadsilly dyphdll delial) dlld B Ly
Gy ladiwall o diadlly delidl LAY
cllad) dilida g Bl aleiaw A liall cililaiuy)
AS)A Ao lial) g cApluad) Ja g gyl Jia dslial)
b A audlge ) al) ChdSiug Las Ao lall (aliy
(@Sl Zally claldlll i} 3 Ly deliall ale
Laall (al paY) dadlse B doldl o sy

Ot el g

i 3ol L ol gl

lal) ha g

Aogall eleall g 45 gl ale s ABMal) CiLdsia
Lds o)y Aalsl aaliall B Sl et
448 (e dilida o) Jal 8 4y gead) il Jad) Jolis
95l paaal) S e s S S Al aa
Ul & Ll ¢(Glasal) 130 B dan sl g sl g
Laglond) (e dosila quil gl Alale Al jo A
Eleiin) Jla il agagh (19 ppdiamy daijal)
Joliiy ¢ Skl aliall Gildly o Al
(b i JSy andiad ) g ¢ Juuduadiall )yt gal)

Gaad)



Cellular and molecular

0305425

physiology

Course Description

Practical molecular biology
experiments will include basic

methods in Molecular Biology,
including genomic DNA extraction
from eukaryotic and prokaryotic
sources, DNA purification and
quantification, plasmid DNA
extraction and purification,
transformation and PCR.
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General Chemistry (1) 0303101 (1) dalal) sliasl)
Course Description dlaal) Ciia g

This course is intended to illustrate
the basic principles of chemistry it

includes atomic and molecular e daud Lagl (2) daladl slaslly Ll oa
weights, stoichiometry, the mole slasll Ll ggabual clia) s (gl
concept, atomic properties and ad ¥y Ajsl clbwall Glawal) 13 iy
electronic  structures, balancing o el bl gl A quS ally A giaal)
chemical equation, oxidation- G EM) Al gllly Gaalgally Auilall  Jullaall
reduction, metathesis reactions, . 509 Jgaall g Jsall aggday

acid and bases, types of chemical
bonding including hybridization and
molecular structures.

General Chemistry for medical

. 0303101 1) ke dalal) gloax!)
laboratory sciences (1) M
Course Description Clal) Cia

This course is intended to illustrate
the basic principles of chemistry it
includes chemical foundation,
atomic and molecular weights,
stoichiometry, the mole concept,

atomic properties and electronic o Gy sl B Aalal) L) ¢paats
structures,  balancing  chemical lad b Lelleaiad g Ay pudal) @l gl 5ead)
equation, oxidation-reduction, el B aliall clia g LibiasS cililua g giad
metathesis reactions, acid and . d‘:ﬁi‘ib sl g alanl g a0 g8l) g éJJJS\

bases, Gases and ideal gas law,
thermochemistry, chemical
equilibrium, acid-base reactions,
types of chemical bonding including
hybridization and molecular
structures.
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General Chemistry (2) 0303102 (2) 4alal) sl
Course Description el ia g

This course is a continuation of
general chemistry (1) and includes

ideal gas law, states of matter O Jat 3515 gkt g8 g A ¢ alanall 138 Cpasialy
including their properties and LAl slaslly albgally il clia
intermolecular forces, oL Al o)y aelgllly el gall
thermochemistry, chemical LA el g Al gl sliasSl) g SaBaal)

equilibrium, acid-base equilibrium,
chemical thermodynamics, chemical
kinetics and electrochemistry.

General Chemistry Laboratory

M 0303105 (1) diles Lalal) pliassl
Course Description Blal) iia g
Safety and laboratory rules,

Identification of a compound:
physical, Identification of a
compound: chemical properties, i i
limiting reactants, Formula of 4‘*"‘*““’1."‘3«”‘3 4‘*""“‘{“‘ i pslaal) G &
hydrate, Inorganic compounds and wplldalf 48 20 pocustl A th‘ s g gal “‘f
Laa e o
metathesis reactions, oxidation- A Cle a3 A
reduction, Periodic chart and
periodic law, acids and bases,
Volumetric analysis, chemistry of
copper.
General Chemistry Laborator . .
- Y Y 0303106 (2) Aanl) dula) 5lasS)
Course Description el Cia g

LAl qulailly Boleall ¢ (laall 138 Ganaly
Lacldll g dagaally & idall g.'\‘gg“x’\ Saladl g
B Jiisall Jal gall s ol A g iy gl DAY g
_ Al Al puslinll (0 5 ol ¢ At
thermodynamics. iy ganl) S )l ciliag

Volumetric analysis, colligative
properties, thermochemistry, gases,
kinetics, equilibrium and



General and Organic Chemistry
(for medicine)

Course Description

Covalent bonding and molecular
structure, alkanes and cycloalkanes,
and aromatic

alkenes alkynes,

compounds, stereoisomerism,
alcohols, phenols, thiols, ethers and
epoxides, aldehydes and ketones,
Heterocyclic

carboxylic acids,

compounds, carbohydrates and
amines. The laboratory includes
experiments covering various topics:
basic

laboratory operations,

chemical properties, volumetric
analysis, pH hydrolysis and buffers
and antacids, melting point, boiling

point and distillation, preparation of
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JREY)y AdGel) adally Jal il N ALYy
e U Aig S g gl Aaadiall, du5 el
LS jall g G ) [ ULSNY A 5 S 9 agd) dapdiall
S pa | Jsiby JsaS Aavnal) sLal i al
(IS gally ) uN) | sl o glgd
LLoaSg Sl alay)  clgslly ciuaay)
5 G gl S e (e W g el | gl g

- : Glasdly Liwa ¥ alal¥) | i g S
aspirin, functional groups I, I, and Cilall, i gl g
il.

General Chemistry for pharmacy 0303231 Lhal) o glad) g Dasall ) (1)duguas sliass
students (il
Course Description Blal) Cia g

This course is intended to illustrate

the basic principles of chemistry it Jasda ¢ duijad) ciieally A Ny el sl

¢ Adlal) cUKN g Gl Ay gaal)l S al)
Al clllY) g clls 488l sl
¢ A8l plial) ¢ LEideldiy LS 5 cligly)

includes chemical foundation,

atomic and molecular weights,

stoichiometry, the mole concept,

atomic properties and electronic
structures. ideal gas law, states of
matter including their properties
and intermolecular forces,
thermochemistry,
equilibrium, acid-base equilibrium,

chemical thermodynamics, chemical

chemical

kinetics and electrochemistry.

, dal) g DY) cleld ¢ Ja) cladly cdlels
¢ Y il g e gast) dila g ¥ il sall cdle s
¢ Uikl g Al g ¢ Culauws g g < Y
¢ AlS gl Gaalsall o ALY adlelds
i 3 i S el gal) e

Gl g



Analytical Chemistry (1)

Course Description

Measurements, experimental error,
chemical equilibrium, titrations of
acids and bases,

acid-base

monoprotic equilibria,

and gravimetry

Analytical Chemistry (2)

Course Description

This course includes the applications
to: polyprotic acid-base titrations,

oxidation-reduction, precipitation

titration, and complexometric
titrations. It also includes an
introduction to elecroanalytical

chemistry and its applications.

Analytical Chemistry
Laboratory

Course Description

Various selected experiments

covering, gravimetry, acid-base
titrations, titrating mixtures of acids
or bases, Mohr's method, Volhard's
EDTA

complexometric

method, titrations,

titration, redox,

precipitation reactions and titration.
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Organic chemistry (1) 0303231 (1) Lpas 5 sliass
Course Description dlaad) Ciia g

Study of structures and properties

of organic compounds, common @ By Al G AN s A
organic  reactions,  properties, A el (Aysadl Jlag) 4RI« bt

¢ Aglad) Gl slasS ¢ Aulal) clig) ¢ 3,
cas gall ¢ clulally Jallaal) ¢ Al el
Ll palinl) pliasS g (55980 Jgandl ¢ 3o gill g
sla€ du 0 pa B e gara I A o gara e

LAl e )

reactions and synthesis of alkanes,
alkenes, cyclic alkanes, aldehydes,
ketones, stereochemistry, alkyl
halides, alcohols, ethers, and
dienes.

Organic chemistry (for biology

- 0303233 dibad) aghall (1) Lygae slaass
major)

Course Description Blal) (i g
Alkenes, alkenes, aldehydes and
ketones, amines and amino acid,
alcohols, and aromatic compounds,
the . practical part. covers, faads ¢ A jal) el g Ada i PRGN
techniques, preparations and ¢ Agdlal clENYy UK A gl el el
physical characterizations of some Al Uyl cUDE A2 E) sl
organic compounds. The laboratory ¢ LEDIe L g LS 55 ¢ LYY ¢ Ay guaal) el
experiments in the first three weeks A8 i) elual) ¢ Lgdl pudaad g LetMe Lt g culisty)
are: technique of organic CSOle W ¢ LY cladla adle U ¢ JasY claatly ¢
experiments, three experiments of . cadal) g JNaY)

the theoretical part in addition to
aspirin soaps, detergents and
chromatographic analysis of amino
acids.



Organic Chemistry (2)
Course Description

Continuation to organic chemistry
(1) and includes properties,
reactions and synthesis of aromatic
compounds, dienes, ketones,
aldehydes, carboxylic acids, halides
amino acids, and amines,
characterization of these
compounds by spectroscopic
techniques IR, NMR, and UV.

Organic chemistry laboratory (1)
Course Description

This course includes : techniques of
separation and purification of
organic compounds, including
distillation, steam distillation,
crystallization, and extraction. It
also includes preparation of some
organic compounds.

Organic chemistry laboratory (2)

Course Description

Qualitative organic analysis,
characterization of organic
compounds prepared through multi-
steps and consecutive reactions.
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Physical Chemistry (1) 0303241 (1)A: 38 slaass

Course Description dbaad) Ciia g

real, and ideal, laws of
their
applications, Kirchof’s law, carnot

Gases
thermodynamics and

o O gill g Addad) o AdUial) i Al pailad

cycle, Gibbs-Helmhottz equation, Wity Walipa gl ol b ¢ LgSglow aSad
Gibbs-Duhem equation, partial alaie ]y WSuabiad g il Jlgd ¢ Jadld g AES 3) gal

molar quantities, activity and free
energy, fugacity, phase equilibiria
and phase rules for pure substance
and mixtures, Claussius-Clapeyron
equation, Henry’s and Rault’s laws,
collective properties.

Instrumental Analysis (1)

Course Description

This course covers the following
topics:

1. Spectroscopic methods of analysis
including atomic and molecular
absorption and emission in the UV-
visible regions it involves also the
details of the following: theoretical
principles, instrumentation,
interpretation of the spectra in the
ultraviolet, visible, infrared, Raman,
fluorescence, phosphorescence and
chemilumenescence.
2. Chromatographic separations;
which

principiles, gas

theoretical
liquid

involve:

chromatography, high performance
chromatography and other

separation techniques including
supercritical fluid chromatography

and electrophoresis.

0303313

At e s ¢ B0 ad) Ay jag anad) ¢ bl e
¢ ol EV g At dadally Addal) Jullaall
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Instrumental Analysis (2) 0303314 (2) Jalasll 1) 5 k)
Course Description dbaad) Ciia g

Bdudll g joldil) el B Glay) 484k

Instrumental noise, Raman ) Asibgsh Jladll Gk Auiliessl) Selally
spectroscopy, FTIR, electrochemistry Aokl A8, Yadly dulgaadl bl

((CiligdU AEY) GUady) ) ddLayl Al gl
cliphiy afailly Sl Guldl dddall gkl
Sad L8l 8 gilag S AwgSaay (abaiay) ddlaa

L) (58 Jild) L) 2 gila S

(potentiometry, voltammetry,
coulometry), mass spectrometry,
Nuclear Magnetic Resonance.

Inorganic Chemistry Laboratory 0303323 dlae dygae i sliass
Course Description Gl G g

Lase (Cldira)diolil il e gadidiy judaad
¢ lial) de garall jalic (22 6 9 4 (Asgladl)
C(AsY Al LJEDY)  palisl) Ao ganag
Glhiialy (Al Juasll) Gl aladiulg

This course illustrates the principles A5 m‘\""mb sloand) Cad Aad¥ly s gl
encountered in chemistry 221 and oda Auld sl Jualll Gk Aadi)

Wt oy Al cldirall ab) e il sl

321, preparations of transition i
_:th éw\ KT gﬁ LGJAA‘JJJ

metal complexes and study of their

physical,  chemical,  magnetic, Al(acac)3, k3[Al(ox)3] [Al(ox)3],
spectral and their conductance Mn(acac)3 K[Cr(ox)2(H20)[
properties
Co(NH3)6]CI3, [Co(NH3)4Co3]Cl,
[Co(en)3]+3

Copper Thiourea Complex
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Inorganic Chemistry(2) 0303321 (2) Lgas 5 sliass
Course Description dbaad) Ciia g

Symmetry and group theory,
coordination chemistry compounds
which includes the study of the

following topics: theories,
coordination numbers and
structures isomerism, nomenclature aal) Bacll) ALl il pall B B ) cily ki
of classic inorganic complexes, Jaal) 4 had (A B el Lydad Juadl) (A
bonding, electronic  structures, palinll Gl el Dpahlinal pailaddlo g sl
magnetic properties, theories of LRI g sles gl Judadll A E)

Al el pall gﬁ cilla¥le A dadl e )
¢ ARaL Jag) gl cld s pall B A g )
Gl ¢ ALl Ao gane Jo adieadl) AL
ARl cls jal) cdleldn B Jeldll) cighdg
A pualind) (e A 0¥) Aadiad) LS 3 plaS

electronic structure, Ligand Field
Theory, angular overlap, Jahn-Teller
effect, four and six-coordinate
preferences, electronic spectra of
coordination compounds, reactions
and mechanisms of 6 and 4-
coordinate ligands, trans effect,
introduction to organometallic
chemistry, counting electrons, 18-
and 16-electron rules.

Organic chemistry (3) 0303333 (3) dagae slaass
Course Description lal) Cia g

olag ) claled) Awijy Glwadl 1 el

Aromatic amines, phenoles, CORS _ 0sis Balgy (S diignlsl) sl
carbohydrates, arylhalides, carbonyl o Al cbSyall ¢ Ansl Qs Al s

¢ AiaY) Gaalgall ¢l la g Sl ¢ Adladiall
¢ Ag gaanl) 493 il pall ¢ gl g cladal
Ay Ny oBUY) B BuEly el DY)

ABlal) 53 yal)

compounds condensation reactions,
heterocycles, concerted reactions
and amino acids.
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Physical Chemistry (2) 0303342 (2) Al b slaass

Course Description Blal) Ciia g

Debye-Huckel
coefficient, cell

Electrochemistry,
theory, activity
potential, conductivity and molar
conductivity, chemical kinetics and
rates, temperature effects, surface

chemistry.

Physical Chemistry Laboratory
Course Description

This course illustrates the basic
priciples of chemistry 341 and 342
and includes applications to
electrochemistry, thermodynamics,
spectroscopy, kinetics and partial

molar quantities.

Introduction to Polymer
Chemistry

Course Description

Historical development of polymer

science, polymer classifications,

polymer synthesis : condensation,
addition

coordination

(free-radical ionic and
polymerization,
copolymerization, molecular weight
solution

characterization, and

properties of polymers.

0303343

0303351
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Chemical Literature 0303391 s liast) cluaaf

Course Description dbaad) Ciia g

This course aims to teach the
student how to do literature survey
and how to use references including
journals, periodicals, and chemical
abstracts

3BT sliassl) cilun &9 ‘éﬁ salal) oda Jads
aa ) Ui A jag 400 dq Al A gY) Al
aalall alal) Ciiiail) aUaig slaasSll B i )
@l o oyl LdSy aligal) B sl

Al g dfiag A8 jhy A5Sa)) aladial g

Environmental Chemistry 0303415 ) lsass
Course Description Blaad) Cia

Aquatic chemistry, water pollution,
air pollution, acid rain, smog, ozone

slhas Clulal (gabia Al 3 Glall A Jady
LUl i¥sady clislall daph Cua (e bl
B bad) @bk g &) g¢dl g il g slall g Glad¥) o
Blaall Gigliy Al slaass B dadlay lgale
Lganll b g & puaand) 4 ) il glal) g Lgtiallan g

layer, greenhouse effect, soil Cal) I g Lpdaalad) Uaa¥) g (5 slassll il
chemistry, human wastes, ) Ji) g 8l ad) A ga B alad) gL Y9 Al

toxicological chemistry and particles
in atmosphere.

Instrumental Analysis laboratory

Course Description

Atomic absorption and emission,
UV-visible and
fluorescence. Phosphorescence and
chemilumenesence, G.C,
exchange, ion-selective electrodes,
paper chromatography and
potentiometric titrations.

IR-spectroscopy,

ion-

0303315

daghy Lgilislay 4l sluasSy Gglg¥) Adh
dlall g Albad) 5 ladl) cLldll eMeldiy jalaag
P Clilaally 38 N9 5okl Ll dallaag
Gl e 5kl o) sally cilislal) 15 5154l

Al

Alead) Jalasill Y 5kl
lal) Chua g

dal (e Ajliay oliila bl (Glual) 13 ey
DAl clepagall B AN @kl muag
Ldlhaa 5 A ¢ (5 A Gilaui¥) g palaia¥) A dlaa
oSl ddubaa g paal) coad dyisall (gsb dad)
) L2 gilag S Anibasl) Bela¥ly ()
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Special Topics in Inorganic

. 0303423 Lyl y& plaassl) B Lol Cile g ga
Chemistry
Course Description dbaad) Ciia g
Department approval. L) 438 ga aay fmdal ga g ks
Inorganic Chemistry(3) 0303421 (3) sandl 4 plial)
Course Description dlead) Ciia g

Fundamentals of structure and
bonding (Atomic Orbitals, Molecular
,(Orbitals
18- and 16-electron rules (counting
electrons, why 18 Electron’s?,
square planar complexes), carbonyl
ligands (bonding, binary carbonyl
complexes, oxygen-bonded

carbonyls, ligands similar to CO, (0558 18J) 5al) AW iypdanll sloasl

Infrared Spectra), Pi Ligands (linear . e . .
: ) - ( Gl ey G g lll LS a9 Jaigu ) s e

Pi systems, cyclic systems), other Y Apgeal) el edlelity g il
important  ligands  (complexes el y Lo S il pa b (i gl Clelis g
containing M-C, M=C, and MQ&C Lgiaal) JIpaY) cdlelity 4l sawsy)
bonds, hydride and dihydrogen PIRPRIN coleldillly cadally ALYy
complexes, phosphine ligands), AUy Adalill s jall Al gls guil)
organometallic reactions such as Al a3l g LY g Auslalinall AI0LSY)
ligand  substitution,  oxidative Ao il plaassll g A ) Al laassll g

addition (OA), reductive elimination
(RE). Insertion and deinsertion, Nu-
addition to the ligand, Nu-
abstraction, electrophilic eactions,
homogeneous catalysis
(fundamental concepts,
hydroformylation reaction, Wacker-
Smidt synthesis of acetaldeyde).
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Spectroscopy of Organic

0303431 4 guianl) LS jall Adldag

Compound
Course Description dhaad) Ciia g
Spectroscopic studies for organic £ panll ciad Ayl (laall 138 B Ul
compounds; identification  of NSl Cidal) g pudalital) ()l 5 dsaadinsl) (5989
structure of organic compounds Ladite gyl dgglaml) CLSall Ganddnl ol
through the studies of their IR, JLlas g U plas
NMR, mass and UV spectra.

Physical Chemistry (3) 0303441 (3) Al ) plaasst)
Course Description lal) Ciia g
Introduction to quantum chemistry Al o Sl a8l plas B dasia
and molecular structures, sLaslly 31 3a¥ g Ayl sl Adhall b Lasiay
vibrational and rotational LAl slaslly gohudl sluaSy Agigdll
spectroscopy, photochemistry, and Ailaay)
statistical thermodynamics.

Introduction to Spectroscopy 0303443 Ay ) Gilday)
Course Description lal) Ciia g

il Aagall Jeb o auhliteg g<ll glady)
Electromagnetic  radiation, IR, CibkYly Gaile gUsy 4By Aagal) dmlly

bk g  dsall  Adaldl) @Al Al gal
Gl (b i Ry S pal 280 1) 25 )
G958 il Lhlipkig ol jaad) cuad daiN)

rotational, vibrational, Raman &
NMR spectroscopy and Boltzmann

distribution. R
Research Project 0303499 iy £ g puia
Course Description lal) Cia g
Go T e Gay paage Q) g
. G (& JU Y Jand) cilelu Jaza 68 5 A pdial)
Theoretical part, department

| Mi%@uﬁg’dw\@ﬁgg,g‘;wiﬁbm
approva e o . 203 o O a
PP ) ) g Canll £ g gal Landli Cranaly |
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WA cdegiia dala) judlie ddegia ddgin mulas t@bpadl @fyisae .2
Lalk giealy clgl (Gldae coguall Ciladie (Uyey clude (ddigen
C\.@_\A\ [GEVWEN bw\ c_l)\;'.m.’

35l el eleS jliae iilyeS il Beal by p<Y) cyida 3
cldi<a cC'.aLA}LEA €QY)AA cg"_a\..m.a.ﬂ\ ?Mb c@hﬁui C'_a\.ﬂ}a c)ﬂ_m]\j
2] s i) Clailly duals clgals Bheal el il
G Bl (ot e ZaPU ljgatl) st tdadiiall dulenll oLyl .4
rlyidall ode (fial Giljsgat e Al L0 A Jiay ¢ 7 lgial)
Spectrum Lamps with Housing, Power Supplies, Trans formers, Benches with
Clamps, Lenses, Adjustable Slits, Spectrometer — Goniometer, Balmer Lamps
with its Power Supply Units, Fine Beam Tube, Helmholtz Coils with Holder and
Measuring Device, Source of Magnetic Field, Millikan Apparatus, Kerr Cell,
Polirizing Filters, Prism —Table, Translucent Screen, Seamen-Effect
ApparatusFranct-Hertz-Apparatus, Photocell with compact Arrangement for
Determining, Plande’s Constant, X-Ray Tube and X-Ray Apparatus, P-Ray
Spectrometer, Ray Spectrometer, Channel analyzer, Radiation Sources,

Detectors, Counters, Hall-effect Apparatus, Photo-Cells, Connecting Leads,
Multimeters
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sL 5l (B (a9 ) ol el Adad 3) g a9

General Physics 101

Course Description

This course is an introductory course in
Newtonian mechanics with topics
include: kinematics in one and two
dimensions, dynamics (Newton's laws
of motion), Newton's laws in circular
motion, work and energy, collisions,
rotational motion and equilibrium of
rigid bodies.

General physics2

Course Description

This course covers the following
topics: Electric Field, Gauss’s Law,
Electric Potential, Capacitors and
Dielectric, Current and Resistance,
DC Circuits, Magnetic Field,
Coerces of Magnetic Field,
Electromagnetic Induction and
Faraday’s Law

0302102

0302101 lasle sl 3b

lall Ciia g
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Practical general physics 1

course Description

Practical experiments in vectors,
laws describing linear motion,
Newton's laws of circular motion n
projectile motion, potential energy
in the earth's gravitational field,
rotational motion / friction,
collision in two dimensions,
vibration of the simple pendulum
coil spring.

General physics laboratory 2

Course Description

Experiment on electric field mapping
specific charge of copper ions, ohm’s
law, capacitors , the potentiometer,
whetstone bridge ,power transfer,
magnetic balance, construction of an
ammeter and voltmeter, the magnetic
field of a current, electromagnetic
induction

General physics 3

Course Description

This course is a third course in
general physics for physics students
which and discuses
additional hadn't
been discussed in general physics 1
and 2.

completes
concepts that

0302111
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Vibration and wave physics 0302202 Tlsals SR sl 5l

Course Description Clal) Cia

il yaad o Alead) il S
1o Ol a0 aly g ¢ AdAlal) Lty g 4y a8
O el s Aadlil) el £16¥) o Gl
Ul L) |5 jlall g badal) 4 L8 i) gual)
Clagally  cjiay) agdl Lalul) 48 pal)

To give students a basic knowledge
to understand the vibrations and
waves and to introduce them to its
different applications; as well as to

teach them the mathematical tools e i AR gl arhi 238
used in their analysis. gLl ,gé;u Rhewal) dpaly 1) a4
Classical mechanics 1 0302214 1 AaSads il
Course Description Gl Cia g

Harmonic oscillator in two and

three dimensions. 5 Shan ¢ dagd D G gy o 4880 g2 4s jal)

Non_—mellrtlal refererTce system. . 4338 4al) 5 g8l e B AS Al ¢ p jludiall ALY
Motion in central fields , dynamics ). el ie ey
of particles. _ G dalaia amal Ayl Al ¢ cdlalaial
Mec_hanlcs of_rl_gld bod_les. _ SR Kl ¢ @AY Sl ¢ dlay 0
Motion of rigid bodies in three il ie )
dimensions. o )

Lagrangian mechanics.
Dynamics of oscillating systems.
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Electronic 0302232 il 9 <))
Course Description dhaad) Ciia g

To give students a basic knowledge
to understand the physics of

electronic  devices and the 356aY) sl agdl uulul) 48 pall GOl Gl
electronic circuits analysis and to agda 2y Agig sty Lilgall Jaladg Audg sy
introduce them to its different palai iy AdlALl) doaleisill Lgaliaa
technological applications; as well pglidas 8 dasdial) dpdaly ) <l g2

as to teach them the mathematical
tools used in their analysis.

0302252 1 Adas gl 3

Course Description sl Cia g

this course will cover some of the

modern concepts and theories of dpaal) cl Bl aaliall Gany R 138 iy

the physics of atoms and nuclei, gl ) asia Ja ¢ 5 gill g i) Ul
such as, an introduction to the A5 Al gall iall galtad (aldll
special theory of relativity, particle Laa . llhall a1} 1S5S0 5 g ) s i ccilapaall
properties of waves, wave S5 Baaall AIEN eyl agh of Aleay
properties of particles, atomic cng Sl cclasadl, g gaall (5 gieal)
structure, and quantum mechanics G baal) agdy alsa Laa | Qllall agl) ilSiag
to the student. Which make him Sl g ial) o Buaal) a) glall

understand many of the new
phenomena in the microscopic
scale.
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Thermodynamics 0302262 L)ALl

Course Description Blal) Ciia g

Basic concepts, equations of state, the

first law of thermodynamics and its da¥) gsldl ¢ Al c¥alaa ¢ Ll aalia
applications, the second law of SE Al ¢ Al Al Ll
thermodynamics, energy rates for a Pl Al caa o LAl il
system and its applications, potential Aaliyall S & ikl ¢ g ) B) Lgaliadat g
couplings, the third law of Ll s g ¢ Ao slia Aalil] o cliplal ¢ 4y )
thermodynamics, applications to Agdla) clipdad ¢ iy ) o
various systems, the forces of

bonding between molecules,

additional applications.

Optics 0302281 Gl pad)
Course Description lal) Cia g

Introductory course in ) pa dlelily o gal) dad B 4y 25 5 ) 90

nature of light and its interaction cilgal gl g

with surfaces and interfaces.

Mathematical physics 1 0302292 1 dpaly; sl 5
Course Description lal) Cia g

This course covers the following

topics:  Principles of Integral anil) foalia AUl ) gall Rl 1A ke
Evaluation, Different system of Jalgadl  ddlidall  cldlaay)  dakil el
coordinates, Multidimensional el il B lgilindaig sladl) Bastia mu.m
differential operators and its m{@auﬁ\ CNalaal) A el alaed)
application in Physics, Complex A g8

number, Differential equations and
Fourier Series.



Intermediate physics laboratory 0302422

Course Description

Basic concepts, equations of state,
the first law of thermodynamics
and its applications, the second law
of thermodynamics, energy rates
for a system and its applications,
voltage couplings, the third law of
thermodynamics, applications on
various systems, the forces of
bonding between molecules,
additional applications.

Electromagnetic theory 1 0302334

Course Description

The course discusses Vector
Analysis, Coulomb’s law, Electric
Field, Gauss’s Law, electric
Potential, Electric Potential energy,
Laplace's Equation, The Method of
Images, Separation of Variables,
Multipole Expansion, Electric Fields
in matter, Electric Polarization, and
the Electric displacement Vector.
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Electromagnetic theory 2 0302335 2 Apuuhaliig 5 1) 4y plail)

Course Description el ia g

Electromagnetic wave equations,

transmission of electromagnetic o) JUL ¢ Apehaliia g Sl An gal) Yslas
waves in a vacuum, insulating and A gally Ajlad) A gall EIAN (A Apdaliia g <l
conductive materials, reflection Tlea¥l usily el LAl o dlagal
and refraction of electromagnetic ¢ Aadiiiall e Ay ginal) ) aY) ¢ Apusalinn g 4l
waves, irregular plane waves, total gad) ¢ Agagdl  glsa¥) ¢ A ulsai)
reflection, directed  waves, Glopwa gl (8 AU punhlig g ¢Sl
electromagnetic radiation resulting At g 45 gadia

from the acceleration of charged
particles and its applications.

Quantum mechanics 1 0302351 1 o)) sl

Course Description el ia g

Electromagnetic wave equations,
transmission of electromagnetic
waves in a vacuum, insulating and
conductive materials, reflection
and refraction of electromagnetic
waves, irregular plane waves, total
reflection, directed waves,
electromagnetic radiation arising
from the acceleration of charged
particles and its applications

The limits of classical physics, wave
groups, the principle of measurement
error, Schrédinger's wave equation,
functions and definite values, potential
energy functions in one dimension,
general  structure of quantum
mechanics, Schrodinger’'s equation in
three dimensions, angular momentum,
process vectors, solutions of the radial

.dimension equation



Modern physics 2

Course Description

This course will cover some of the
modern concepts and theories of
the physics of atoms and nuclei,
such as, quantum theory of the
Hydrogen atom , many- electron
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2 Ay oy

lall Ciia g

Lpaal) il By aplial) any Ral 12 sl
A sl Al Jla ool @iyl slijd A
Bamiall  alipaSlY) @ipdy Cuagutgd)
Aygsll Al Axlaay) ailSaall s ol g

A5l Y gl g

atoms, molecules, statistical
mechanics, nuclear structure, and

nuclear transformations.

Statistical mechanics 0302362 Fhany) il
Course Description lal) Cia

Kinetic molecular theory, statistical

—osd Aulaa¥) okl Adall ASjall 4l
il gdigmslay i — sy aldd
Gladal ¢ @l o Alaay) diilSial) @iyl

0 Sasia daliil o asl) ilanl) dilSuall

methods of Bohr-Einstein, Fermi-
Dirac and Maxwell-Boltzmann-,
applications of statistical mechanics
on gases, applications of quantum
statistical mechanics on multiple

systems.

Mathematical physics 2 0302392 2 dpalyy sl b

Course Description sl ia

Bessel functions and their physical . . .
PRy agin B8 ¢ Aul il iy Juy cliE

N laall cdlaluiall Jgla ¢ (gatad) Jaall) ¢ Cupa pa
0diad 3 gan 5 i€ ¢ dgalal) Alaldsl)

applications, Hermite polynomials,
normal mode, series solutions of
ordinary differential equations,

gender polynomials.



Advanced physics laboratory

Course Description

Practical experiments in measuring
the specific charge of the electron,
Millikan's
determination of Planck's constant

experiment,

from the photoelectric effect,
Zeeman effect, Hall effect, electron
spin quantum energy resonance,
properties of the X-ray spectrum,
spectra arising from two electrons,
the principle of optical feeding in
lasers, wave-particle duality, Frank
and Hertz experiment, Rutherford
experiment, measuring the energy
of gamma rays and their absorption

coefficient in different materials

Nuclear physics

Course Description

The
fundamental

introduces the
that
underline nuclear science and its

course
principles

engineering applications, as well as
mathematical tools needed to grasp
concepts. this
course explores fundamentals of

these Moreover,

nuclear physics, including
interaction of radiation with matter;
properties of nuclear forces; nuclear
structure described by shell and
collective models; nuclear reactions;

radioactive decay processes.
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Solid state physics 0302471 Llal) ANaY) ¢l 3
Course Description Chal) Cia

Crystal structure, diffraction and . .
Adadlodl) Clea¥) cidiy agn ¢ skl s il

«ligiall) ¢ sl Byl ¢ Ayl Ad o

scattering of incident waves on a
crystal lattice, crystal binding,

phonons, Fermi model, energy 3sall pailead  Adeal) Aall b 4 g¥) 5_LEY) ¢
bands, semiconductor crystals, Aol S5 i Ay g 3;31! 9 Al ad)
primary signal in the solid state, Ludallinn g il g

properties of dielectric materials,
ferroelectricity, diamagnetism and
ferromagnetism.

Climate and Meterology 0302215 4 9ol dla ) g ¢ Ll

Course Description el ia g

This course aims to introduce the

student to atmospheric air, . ..
¢ sl o sl llall Cyatl Glual) 13 Cagy

e S Sy i 0
) ) Gladdiall ¢« Aylgel) clgaally Jill ¢ zLY

measurement methods, winds, air il gall ¢ Aabiiall iag al) il ol « sl

masses and fronts, depressions, Sy AN ¢ Aggal Lughl ¢ ualedl

turbulence at low latitudes, storms .52l sl g Jagl)

and hurricanes, atmospheric

humidity, evaporation and

condensation, precipitation and
weather forecasting.

Digital electronics 0302336 Al 1) il g ASHY)
Course Description sl ia

Binary numbers and digital

integrated circuits, gates and digital Gl gl ¢ Alalsial) Azadl) il gall g Al al8,3)

logic, digital counters and recorders, Al ‘:'M‘f f’“"""“ ‘ ‘é"sj‘.dk"‘"‘b
digital signal formation circuits, iplas B SIAN edgal ol LYl il il g

Luld @l ld) Jenac Al Q8,55 Glaal)

memory, binary number operations, . LT,
Al il Aad ) g Aad )l

converter of standard signals to
digital and digital to standard.
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Atomic physics 0302354 4 £yl
Course Description Blal) Ciia g

al) Al oSl Jlaally gl Al
3.,3.\‘.;\ <l o) cQﬁJJJﬁJ\ SJS ¢ QL..,\JJJQS.‘:‘)!
Q\JM\ L.ﬂ'.'\h ¢ aliall 4,5J~3'"“ Jgadl ¢ ¢y ashy

Angular momentum and central
field, spin of electrons, hydrogen

atom, single-electron ions, pe'rlodlc JLEAY) e gy GLIY) il g ASly) Ay ddtal
table of elements, spectra of single- duted) daddy) Ciul

and double-electron atoms, spectra
and selection rules, x-ray spectrum.

Computer use in physics 0302411 sLadl A cgadad) aladic
Course Description Clal) Cia

This course aims to introduce the PR , ..
AR b e pally Ul g ) (Baaal) 1 3gBagy

student to programming in the A gl sl A wsdall clighi ¢ o) sl

Fortt:an . Iflnguage, .compu.ter o Sl ol ¢ Liluany) ply 31 ¢ LSSl
applications in the following topics: Al Sl il sl ¢ bial) Jlaally cilgaial
mechanics,  statistical  physics, o ;{_m;_“ 4 S':li:d.! -y _,u\' Jay

electric field in vectors and magnetic
field, electrical circuits and solving
ordinary differential equation.

Principles of molecular physics 0302444 Aty sl £l (saba
Course Description sl ia

Classifications of spectra, vibrational

energy and rotational energy of a ddall g 453 aY) ABUal) (ilay) alad) Ciyial
binary molecule, absorption and ¢ plady) Elagl g abuaial ¢ AU £ (s Jad Al gl
emission of radiation, rotational g3 Y Al eall CillaY) ¢ Al ik
spectra, vibrational rotational Gl o AP ol el Ak AK) dilby)
spectra, electronic spectra of binary k) ale (b dlaaioial) Gubl) 3 3¢5
molecules, techniques and

measuring devices used in

spectrometry.
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Principles of astronomy 0302216

Course Description

Principles of astronomy is the
study of celestial bodies and cosmic
phenomena that occur in space.
Astronomy is concerned with
understanding the universe and its
composition, and covers a wide
range of topics from the study of
stars and planets to distant celestial
bodies and phenomena such as big
bangs and black holes.

Practical electronics 0302233

Course Description

Practical experiments in the laws
and theories of circuits, the use of
wave oscilloscopes in measuring
voltage difference, time and
frequency, the response of the
resistance and capacitor circuit to
AC signals, full wave unification
circuits, clipping and suspension
circuits, transistor characteristics,
alternating current circuits,
resonance, signal amplifier circuit
design, operational amplifier
characteristics.
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practical optics 0302282

Course Description

Practical experiments in thin
lenses, spherical mirrors, refractive
index, glass prisms, polarization,
Young's experiment, Newton's
rings, interference in a wedge-
shaped air layer, Malus' law,
diffraction grating, telescope,
measuring the speed of light.

Principles of Plasma Physics 0302445

Course Description

Plasma definition, theoretical
description, charged body orbit
theory, elements of kinetic
molecular theory of plasma,
conductive fluid equation, specific
conductivity and diffusion, wave
transmission within plasma.

Quantum mechanics 2 0302452

Course Description

Interaction of electrons with
electromagnetic fields, vector
processes, matrices and spin
guantum energy, summation of
angular momentum, time-
independent perturbation theory,
atom radiation, particle collision
theory

(laal) Clia g
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Properties of matter 0302274

Course Description

Different measures of elastic
property, static fluid mechanics,
moving fluid mechanics, viscosity,
surface tension and capillary
property of tubes.
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Calculus 1 0303101 1 J—alSig J—aalds
Course Description sl Cia

The topics presented in this course:

Zur?ctlo'ns, I|m|tsl_ arld conftlnura/, O Y A gl pal) bk (sesdl
der!va';!ves, trz:\pp |9att|ons | of the Adial) it ¢ il « JLaRy) g clesd
erivative, e integral, inverse . 4 o .

. . ekl 3ok ¢ dawsal) @) ey ¢ Jal<al)
functions, and techniques of sl gk I « s
integration.

Integration.

Principles of Statistics and

Sl s HOLIE

LAY g slaay) (sabua

Course Description al) Cia

his course aims to provide students with the
following concepts:

Determine the problem to be studied.

Data collection methods and questionnaire
design: types of samples, tabulation of data in
statistical tables, data representation in graphs.
Measures of central tendency: mean, median,
mode, percentiles for tabular data and raw
data.

Measures of dispersion: range, mean deviation,
variance and standard deviation of raw and
tabulated data

Probabilities: Sample space and events, rules of
probability, conditional probability, Bayes
theory, independence of events, random
variables, probability distributions, expected
value and variance and moment generating
function.

Discrete distributions: uniform distribution,
binomial distribution, Poisson distribution,
hypergeometric distribution and geometric
distribution.

Continous distributions: exponential
distribution and normal distribution and
standard normal distribution.
Correlation and regression: simple
regression and correlation coefficients.
Some applications using the computer ( use
MINITAB and SPSS as statistical packages).

linear
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Calculus 2 0301102 2 J—alsli g Jali
Course Description sl ia

The course aims at studying different areas
as follows: Firstly, trigonometric
substitution, partial fractions, improper
integrals, length of curves, Lengths of curves
defined parametrically, area of a surface,
polar coordinates, area in polar coordinates.
Secondly, sequences, and their convergent
prosperities, infinite series, nonnegative
series, integral test, comparison test, ratio
test, root test , alternating series, absolute

convergence, conditionally convergence
power series, Taylor series, polynomial
approximation and Taylor's theorem,

binomial series. Thirdly, conic Sections: a)
The parabola b) The ellipse ¢) The hyperbola
, d)Rotation of axes : The dot product, the
cross product, lines in space, planes in space
Course Description: This course aims to
provide students with the following concepts:
Real numbers: The sets N,ZQ,R,C,
Operations on these sets, properties, Peano
Axioms, Complex numbers, Operations and
properties of complex numbers.

Logic: Statements, Connectives, Equivalents,
Quantifiers, Negation, Methods of Proofs :
Direct, Indirect: Contrapositive,
Contradiction, Counter example, Deduction
Rules, Math induction.

Counting Techniques: The product rule, The
sum rule, Permutations, Combinations, The
Binomial Formula.

Finite Arithmetic and geometric series:
Definitions and Properties.

Logarithmic and Exponential Equations:
Definitions, Equations Involving
Logarithms and Exponentials.

Polynomials:  Definitions , Operations,

Synthetic Division, Remainder, Factoring,
Roots.
Space geometry: Definitions and Axioms,
Lines in Space, Lines in Planes, Planes in
Space.
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History of Mathematics Sladaly ) gy U

Course Description dlaad) Ciia

This course aims to provide students with
the following concepts:

Numerical systems: Numbering systems,
the decimal system, the sixagesimal system,
pharaonic numbering, Babylonian
numbering, Roman numbering, Greek
numbering.

Account  systems:  Arabic  alphabet
numbering, astrologers calculation, hand
calculation, Indian calculation.

Calculation and area in the Pharaonic
mathematics.

The beginning of the idea of mathematical
abstraction and the idea of proof and the
scientific method: Pythagoras and the
Pythagoreans, Pythagorean numbers.

The Greek mathematicians: The period
from Thales to Euclid, Euclid and
objections on writing.

The mathematicians of Alexandria:
Archimedes, Apollonius (conic sections),
Avristotes, Pappes, Diophates, Ptolemy.
Translation and translators: Translation,
translation motives, the most famous
translators, publication and modification of
the Indian arithmetic, algebra, Al-
Khwarizmi, Abu Al-Wafa

Al-Buzjani, Al-Karkhi, lbn Al-Haytham,
Sharaf Al-Din Al-Tusi, spherical triangles,
achievements of Arab muslims in
mathematics.

European mathematics:A look back, the
dark ages in Europe, Arabic sources,
Fibonacci, the transition period, Cubist
symbols and equations, Pytha, Stephen,
Coponicus.

Achievements of the sixteenth century:
Pascal, Descartes and analytic geometry,
Fermat and number theory, Nieber and
logarithms,  Huygens, Isaac  Newto,
Leibniz.
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Principles of Mathematics 0301150 Gl ) G
Course Description el ia g

This course aims to provide students
with the following concepts:

Real numbers: The sets N,Z,Q,R,C,
Operations on these sets, properties,
Peano Axioms, Complex numbers,
Operations and properties of complex
numbers.

Logic: Statements, Connectives,
Equivalents, Quantifiers,  Negation,
Methods of Proofs :

Direct, Indirect: Contrapositive,

Contradiction,  Counter  example,
Deduction Rules, Math induction.
Counting Techniques: The product

rule, The sum rule, Permutations,
Combinations, The Binomial
Formula.

Finite Arithmetic and geometric series:
Definitions and Properties.

Logarithmic and Exponential
Equations: Definitions,  Equations
Involving Logarithms and

Exponentials.

Polynomials: Definitions , Operations,
Synthetic Division, Remainder,
Factoring, Roots.

Space geometry: Definitions and
Axioms, Lines in Space, Lines in
Planes, Planes in Space.
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Set Theory

Course Description

System of Euclidean Geometry, logical
deficiencies in EG, Defects in EG,
Euclidean Parallel Postulate (EPP.(
Neutral Geometry, Structure of NG,
Angle sum of triangle, Sacchri
Quadrilateral, Rectangles in NG.
Labacherskian Geometry,
Introduction, Reorientation of LG.
Similar Triangles, Angle Sum of a
triangle, Area in LG, Parallelism and
Equidistance of lines, Area Conversion
of EGinto LG.

Riemann’s Geometry, Rieman’s Non-
Euclidean Theory of Geometry, lines as
closed Figures, Representation of an
Euclidean Sphere, Polar properties in
elliptic plane geometry, Area in RG,
Angle sum of geometrical figures in
RG.

Ordinary Differential Equations 1

Course Description

First-order D.Es and relevant
applications, higher order D.Es and their
applications, Series Solutions of Linear
equation as well as Laplace transform
constitute the topics of this course..
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Operation Research |

Course Description

This course aims to provide students
with the following concepts:
Introduction: the history of operation

research, mathematical land linear
programming (LP),the objective
function and constraints in linear

programming, the canonical form, the
graphical solution of two-variable
linear programs, special cases in
solving linear programming.

Simplex method: standard form, using
the simplex algorithm for minimization
or maximization problems. alternative
optimal solution, unbounded LPs,
degeneracy and the convergence of the
simplex algorithm, The big-M method,
two phase simplex method Ansd
unrestricted-in-sign variables,
Sensitivity Analysis: sensitivity analysis
constraints, objective function, changes
in the coefficients of the objective
function, changes in the right-hand side
of the constraints, addition of new
constraint, graphing method, simplex
method.

Duality Model: Finding the Dual
model, solve the dual model.
Transportation Problems: north-west
corner method, minimum-cost method,
Vogel’s method, test the optimality .
Assignment Problems: the complete
enumeration method, the Hungarian
method.

Networks and Integer programming:
critical path method and Pert
evaluation method.
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Calculus 4 0301205 4 Jalsi g Jualds
Course Description dlal) Cia

This course aims to provide students
with the following concepts:

Vector field: The vector field in two
and three dimensions with some
examples, the gradient, curl and
divergence, the source and sink points,
the conservative force.

Line integral: The line integral, the
fundamental theorem of line integral,

the work and the potential energy of "8 g A B el A BT« Jlnal

9
the force field, Green’s theorem, a0 B Gy 2o g a1 25 gl Jal
Stoke’s theorem. Al el

Surface integral. Definition with some
examples, divergence Theorem, some
applications.

Cylindrical and Spherical coordinates.
The curl and divergence in cylindrical
coordinates, the curl and divergence in
spherical coordinates.
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Mathematical Statistics 1 0301234 1 2l slaall

Course Description sl ia g

his course aims to provide students
with the following concepts:
Distributions  Functions (D.F) of

Random  Variables Limiting
Plstrlbutlons, _ I_E§t|mat|on_ Surface A iy Al 3y 30 Bhanal 130
integral. Definition  with  some

QRS ¢ Al gdal) el i) 8N culay g8

examples, divergence Theorem, some i) ¢ a2

applications.

Cylindrical and Spherical coordinates.
The curl and divergence in cylindrical
coordinates, the curl and divergence in
spherical coordinates.



Real Analysis |

Course Description

This course aims to provide students
with the proofs related to the following
concepts

Real Numbers: The algebraic and
order properties of R, absolute value,
the completeness
property of R, supremum and infimum,
the Archimedean property, intervals.
Sequences. Definition of convergence,
algebra of limits, monotone sequences,
M. C. Theorem, subsequences and the
Bolzano-Weierstrass theorem, Cauchy
sequences, Cauchy criterion. Bolzano -
Weierstrass Theorem. Infinite Series,
convergence  of  infinite  series,
convergence test. Limit of a function:
Definition, limit theorems, sequential
criterion for limits, algebra of limits.
Continuous  functions:  Definition,
sequential  continuity, algebra of
continuous functions, inverse function
theorem, continuity yon intervals,
uniform continuity.

The Derivative: Definition, algebra of
the derivative, derivative of inverse
functions, Rolle’s theorem, mean-value
theorem and its applications, Cauchy’s
mean value theorem, L’Hospital’s
theorem, Taylor’s theorem.
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Probability Theory

Course Description

This course aims to provide students
with the following concepts:
Probability: sample space and events,
probability axioms, probability rules,
conditional probability, independence
and Bay’s theorem.
Distributions  of
Random  Variables,
Expectation, The Mean
Variance, Probability
Function, Distribution Function,
Chebysheve’s inequality, Bernoulli
Trails and the Binomial Distribution,
Geometric and Negative Binomial
Distributions, Hypergeometric
distribution,  Poisson  Distribution,
Moment Generating Function,
Multivariate Distributions, Covariance,
Correlations Coefficient and
Conditional Distributions .
Distributions of Continuous Type:
Random Variables of the Continuous
Type, Probability density Function,
Distribution Function, Uniform
Distribution, Exponential and Gamma

Discrete  Type:
Mathematical
and the
Distribution

Distributions, Beta distribution,
Normal Distribution, Multivariate
Distributions, Conditional mean and
conditional variance for the

Conditional Distributions.
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Abstract Algebra 1

Course Description

This course aims to provide students
with the following concepts:
Groups: Definitions and examples of

groups, elementary properties of
groups.

Finite groups: Terminology and
notations, subgroups and subgroup
tests.

Cyclic groups: Properties of cyclic
subgroups and classification  of

subgroups of cyclic subgroups.
Permutation  (symmetric)  groups:
Definition and notations, cycle notation,
properties of permutations.
Isomorphism’s: Definition and
examples, Cayley's theorem, properties
of isomorphism.

Cosets &  Lagrange's
Properties of cosets,
theorem and consequences .
Normal subgroups: Normal subgroups,
Factor (Quotient) groups

Group homomorphism: Definition and
examples,  properties of  group
homeomorphism, the fundamental
theorem of group homeomorphism.

theorem:
Lagrange's
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Linear Algebra | 0301242 1 bl sl
Course Description sl ia

This course aims to provide students
with the following concepts:

Rings: Definitions and examples of
rings, elementary properties of rings,
subrings.

Integral domains: Terminology and
notations, fields, characteristic of rings.
Ideals and factor rings: definition of an
ideal, prime and maximal ideal, factor
ring.

Ring homomorphism: Definition of

ring homeomorphism, the field of
quotients.

Polynomial rings: Definition and
examples, the division algorithm and
consequences.

Factorization of polynomials:

reducibility and irreducibility tests,
unique factorization in Z[x .[
Divisibility in integral domains:
irreducible primes.
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Euclidean and Non-Euclidean

Geometry elhze:

Al o 40ty duaia

Course Description Blal) Ciia g

System of Euclidean Geometry, logical
deficiencies in EG, Defects in EG,
Euclidean Parallel Postulate (EPP.(
Neutral Geometry, Structure of NG,
Angle sum of triangle, Sacchri
Quadrilateral, Rectangles in NG.
Labacherskian Geometry , Introduction,
Reorientation of LG. Similar Triangles,
Angle Sum of a triangle, Area in LG,
Parallelism and Equidistance of lines,
Area Conversion of EG into LG.
Riemann’s Geometry, Rieman’s Non-
Euclidean Theory of Geometry, lines as
closed Figures, Representation of an
Euclidean Sphere, Polar properties in
elliptic plane geometry, Area in RG,
Angle sum of geomatical figures in RG.

Topology |

Course Description

This course aims to provide students
with the following concepts:
Topological Spaces: Defining a
topology, Closed sets, A closer look at
the standard topology on R, Topologies
induced by functions, The interior,
Exterior and Boundary of a set,Cluster
points.

Bases, Subbases and Products: Bases,
Finite products of topological spaces,
Subbases.

Continuous Functions:  Defining a
Continuous Function, Open Functions
and Homoeomorphisms.

Separation and Countability Axioms:
Separation axioms, Hausdorff spaces,
The second axiom of countability and
separable spaces.
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Partial Differential Equation 0301304 4y Aolalis ey alea
Course Description CBlsall a9

This course aims to provide students
with the following concepts:

An introduction to PDEs: Introduction,
Classifications of PDEs, Solutions by
ODE methods, Chain rules-review,
Second order PDE, Dalembert's
solution of the wave equation,
Separation of variables.

Fourier series: Periodic functions,
Orthogonality, Fourier series, Even and
odd functions, Half-range expansion,
Generalized Fourier series,
Nonhomogeneous B.V.Ps.

The heat equation: Introduction, Rod
with ends held at zero temperature,
Rod with ends held at -constant
temperature, Rod with impervious to
heat, Convective heat transfer at one
endpoint, Nonhomogeneous terms
independent of time, Eigen function
expansion method.

The wave equation: Separation of
variables, Nonhomogeneous terms
independent of time. Eigen function
expansion method.

The Laplace equation: Rectangular
domains, Circular domains.
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Real Analysis 2 0301311 2 (Auda Julas
Course Description ) Cina g

This course aims to provide students
with the proofs related to the following
concepts

Real Numbers: The algebraic and
order properties of R ,absolute value,
the completeness
property of R, supremum and infimum,
the Archimedean property, intervals.
Sequences. Definition of convergence
,algebra of limits, monotone sequences,
M. C. Theorem, subsequences and the
Bolzano-Weierstrass theorem, Cauchy
sequences, Cauchy criterion. Bolzano -
Weierstrass Theorem. Infinite Series,
convergence  of infinite  series,
convergence test. Limit of a function:
Definition, limit theorems, sequential
criterion for limits, algebra of limits.
Continuous  functions:  Definition,
sequential  continuity, algebra of
continuous functions, inverse function
theorem, continuity yon intervals,
uniform continuity.

The Derivative: Definition, algebra of
the derivative, derivative of inverse
functions, Rolle’s theorem, mean-value
theorem and its applications, Cauchy’s
mean value theorem, L’Hospital’s
theorem, Taylor’s theorem.
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Complex Analysis 1 0301312 1 S 0 Jalas
Course Description ) Cina g

This course aims to provide students
with the following concepts: Complex
numbers. Sum and products, basic
algebraic properties, modulus and
conjugate, polar and exponential forms,
power and roots, regions.

Analytic functions. Function of complex
variable, mapping, limits, continuity
and differentiability. The Cauchy-
Riemann equations, Cauchy-Riemann
equations in polar coordinates. Analytic
and harmonic functions.

Elementary functions. The exponential
function, logarthmic functions, branch
of logarithmic functions, complex
exponent, trigonometric and hyperbolic
functions with their inverses .

Integrals. Definite integrals, contour
integrals with some examples, upper
bounds for moduli of contour integrals,
Cauchy-Goursat theorem, Cauchy's
integral theorem and integral formula,
Liouvills and fundamental theorems,
Maximum modulus principle.

Series. Convergent of sequences and
series, Taylor series with examples,
Luarent series with examples

Residues and Poles. Zeros and isolated
singularities. Cauchy residue theorem,
Residue calculus with applications.
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Numerical Analysis 1 0301323 1 g Jidas
Course Description ) Cina g

This course aims to provide students
with the following concepts:
Mathematical Preliminaries: Review of
Calculus. Round-off error, Computer
Arithmetic.

Solution Of Equations In One Variable:
Bisection method, Fixed-point iteration
method. Newton-Raphson method,
Secant method. Error analysis for
iterative methods, linear and quadratic
convergence. Zeros of polynomials,
Horner's algorithm for polynomials.

Interpolation And Polynomial
Approximation: Taylor polynomial.
Linear interpolation, Lagrange
polynomials. Iterated polynomials.

Divided Difference method, Newton
forward-difference formula, Newton
cackward-difference formula, Newton
central-difference formula.

Numerical Differentiation And
Integration: Numerical
differentiation;2-point formulas, 3 and
5points formulas. Numerical
integration; Trapezoidal rule,
Simpson's rule. Composite numerical
integration.

Numerical  Solution Of IVP:
Elementary theory of IVP, Euler's
method.
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Abstract Algebra 2

Course Description

This course aims to provide students
with the following concepts:

Rings: Definitions and examples of
rings, elementary properties of rings,
subrings.

Integral domains: Terminology and
notations, fields, characterstic of rings.
Ideals and factor rings:definition of an
ideal, prime and maximal ideal, factor
ring.

Ring homomorphism: Definition of
ring homeomorphism, the field of
quotients.

Polynomial rings: Definition and
examples, the division algorthim and
consequences.

Factorization of polynomials:
reducibility and irreducibility tests,
unique factorization in Z[x .[
Divisibility in integral domains:
irreducible primes
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Linear Algebra 2 0301342 2 ha
Course Description Blal) Ciia g

This course aims to provide students
with the following concepts:

Eigenvalues and Eigenvectors:
Eigenvalues and Eigenvectors,
Diagonalization, Orthogonal
Diagonalization.

Linear = Transformations:  General

Linear Transformations, Kernel and
Ranges, Inverse linear transformations,

Matrices of general linear
transformations, Similarity.
Applications: Applications to

Differential  equations,  Quadratic
Forms, diagonal zing Quadratic forms;
Conic  sections, LU-Decomposition,
Cayley Hamilton Theorem, Jordan
Conical forms, Gershgorin's theorem.
Complex Vector spaces: Complex
numbers, Complex vector Space,
Complex inner product spaces, Unitary
matrices, Normal matrices and
Herimitian Matrices.
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Mathematical Methods 0301371 Ly, 445k
Course Description Blal) Ciia g

This course aims to provide students
with the following concepts:

Beta and Gamma Functions:
Definitions and properties, Integrations
using Beta and Gamma functions.
Legendre’s Function: Legendre D.E
and its solution, Legendre polynomials,
Rodrigues function, some properties,
recurrence relations, orthogonality,
Legendre series.

Bessels Function: Bessels D.E and its
solution, the second solution,
generating function,

recurrence relations.

Laplace transform: Definition of
Laplace transform, properties Laplace
transform, inverse transform, Unit step
function, Convolution, Applications to
differential and integral equations.
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Numerical Analysis 2 0301423 2 g Jida
Course Description Blal) Ciia g

This course aims to provide students
with the following concepts:
Initial-Value Problems For Ordinary
Differential Equations: Elementary
theory of IVP.Euler's method. Higher-
order Taylor methods. Runge-Kutta
methods. Error control. Multistep
methods. Variable step-size multistep
methods.

Direct Methods For Solving Linear
Systems: Linear systems of equations.
Pivoting strategies. Linear algebra and
matrix inversion. The determinant of a
matrix. Matrix factorization. Special
types of matrices.

Iterative  Techniques Of Matrix
Algebra: Norms of vectors and
matrices. Eigenvalue and eigenvector.
Iterative techniques for solving linear
systems .Error estimates and iterative
refinements.

Approximation Theory: Discrete Least-
squares approximation. Orthogonal
polynomials and Least-squares
approximation. Chebyshev polynomials
and economization of power series.
Trigonometric polynomial
approximation.
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Computational Methods 0301425 b 5,k
Course Description Blal) Ciia g

This course aims to provide students
with the following concepts:

Matlab: Introduction to Matlab.
Setting up vectors. Format Commands.
Differentiation and integration. Solving
algebraic and differential equations .
Programming Techniques: Evaluating.
Plotting. Displaying outputs. Graphs
and tables.

Random Processes.

Designing Functions.

Polynomial Interpolation: The
Vandermonde Approach. Piecewise
Polynomial Interpolation.

Matrix Computations: Setting up
matrix problems, Matrix Operations.
Vector and Matrix Norms. Numerical
errors.

Linear Systems: Triangular problems.
Banded problems. Full problems.
Gaussian Elimination. Stability.

The Least Squares Fitting Problem.
The QR Factorization. QR using row
rotations.
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Principles of Applied Mathematics

Course Description

Vector analysis: the position vector,
velocity and acceleration regarding
rectangular, plane polar, cylindrical
and spherical coordinates.

Newton’s laws of motion: Kkinetic and
potential energy, the impulse, variation
of gravity with height.

Simple harmonic motion: damped
motion, conservative forces, harmonic
motion in two and three dimensions.
Central forces: the laws of area and
motion in a central field, orbits in an
inrase-squere field, the force of
gravitation between two bodies.
Lagrangian mechanics: generalized
coordinates, lagrange’s equation and
applications.

Hamilton’s theory: principle and
equations in addition to applications.
Calculus of variation: extreme values for
integrals, applications.
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Ordinary Differentials equation (2) 0301301 2 dale Alalds e alaa
Course Description dlaad) Ciia

Systems of linear first order D.Es:
Preliminary theory, Elimination
methods ,

Eigenvalues, Eigenvectors,
Homogeneous linear systems, Variation
of parameters.

Existence and Uniqueness: Existence
and uniqueness of solution, Lipschits
condition, Picards methods.
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eigen functions, Orthonormal systems,
The expansion of a function in a series
of eigen functions,  Trigonometric
Fourier series, Greens function(
introduction. (

Nonlinear D.Es: Autonomous systems
and critical points, Types of critical
points. Stability , critical points and
paths of linear systems, Almost linear
systems
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Statistical methods 0301333 4ilaa) 3k
Course Description Clal) Ciia

Systems of linear first order D.Es:

Preliminary theory, Elimination
methods ,
Eigenvalues, Eigenvectors,

Homogeneous linear systems, Variation
of parameters.

Existence and Uniqueness: Existence
and uniqueness of solution, Lipschits
condition, Picards methods.
Introduction to Sturm-Liouville
Theory: Boundary value problems,
Eigenvalues, Eigen functions, Sturm-
Liouville problem, Orthogonality of
eigen functions, Orthonormal systems,
The expansion of a function in a series
of eigen functions,  Trigonometric
Fourier  series, Greens function(
introduction. (

Nonlinear D.Es: Autonomous systems
and critical points, Types of critical
points. Stability , critical points and
paths of linear systems, Almost linear
systems
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Sampling theory 0301336 clisml) 4y a3
Course Description dbaad) Ciia

Simple Random Sampling: Introduction,
How to Draw a Simple Random Sample,
Estimation of a Population Mean and Total,
Selecting the Sample Size for Estimating
Population Means and Totals, Estimation of
a Population  Proportion, Comparing
Estimates.

Stratified Random Sampling: Introduction,
How to Draw a Stratified Random Sample,
Estimation of a Population Mean and Total,
Selecting the Sample Size for Estimating
Population Means and Totals, Allocation of
the Sample, Estimation of a Population
Proportion, Selecting the Sample Size and
Allocating the Sample to Estimate
Proportions, Additional Comments on
Stratified Sampling, An Optimal Rule for
Choosing Strata, Stratification after Selection
of the Sample, Double Sampling for
Stratification.

Ratio, Regression, and Difference
Estimation: Introduction, Surveys that
Require the Use of Ratio Estimators, Ratio
Estimation Using Simple Random Sampling,
Selecting the Sample Size, Ratio Estimation
in Stratified Random Sampling, Regression
Estimation, Difference Estimation, Relative
Efficiency of Estimators.

Systematic Sampling: Introduction, How to
Draw a Systematic Sample, Estimation of a
Population Mean and Total, Estimation of a
Population Proportion, Selecting the Sample
Size, Repeated Systematic Sampling, Further
Discussion of Variance Estimators.

Cluster Sampling: Introduction, How to
Draw a Cluster Sample, Estimation of a
Population Mean and Total, Equal Cluster
Sizes: Comparison to Simple Random
Sampling, Selecting the Sample Size for
Estimating Population Means and Totals,
Estimation of a Population Proportion,
Selecting the Sample Size for Estimating
Proportions, Cluster Sampling Combined
with Stratification, Cluster Sampling with
Probabilities Proportional to Size.
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Number Theory 0301343 Alas) Ay ki
Course Description Ghuall Ciag

Divisibility Theory in the Integers: The

Division Algorithm, The Greatest

Common Divisor, The Euclidean

Algorithm, The Diophantine Equation

ax + by =c.

Primes and Their Distribution: The

Fundamental Theorem of Arithmetic,

The Sieve of Eratosthenes. iajlsd sdasaall slaedU deddl A8

The Theory of Congruence: Basic
Properties of Congruence, Binary and
Decimal Representations of Integers,
Linear Congruence and the Chinese
Remainder Theorem.

Fermat’s Theorem: Pierre de Fermat,
Fermat’s Little Theorem, Wilson’s
Theorem

Number-Theoretic Functions: The Sum
and Number of Divisors, The Mobius
Inversion Formula, The Greatest
Integer Function, An Application to the
Calendar.

Euler’s Generalization of Fermat’s
Theorem: Euler’s Phi-Function,
Euler’s Theorem, Some Properties of
the Phi-Function.

Primitive Roots and Indices: The Order
of an Integer Modulon, Primitive Roots
for Primes, Composite Numbers
Having Primitive Roots, The Theory of
Indices.

Introduction to Cryptography: From

Caesar Cipher to Public Key
Cryptography, The Knapsack
Cryptosystem, An Application of

Primitive Roots to Cryptography.
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Differential Geometry 0301362 4lales duaia
Course Description el ia g

Curves: Curves in plane, curves in
space, graphing of curves, regular
curves, orientation of

curves, reparametrization of curves,
arc length (unit speed)
reparametrization.

Frenet Frame: Definition of a frame,
Frenet frame, Frenet formulas,
curvature and  torsion,  Frenet
apparatus, osculating plane, rectifying
plane, normal plane, arbitrary speed
curves, velocity and acceleration along
regular curves, linear curves, planar
curves, the reverse problem regarding
planar curves, total curvature.

Special Curves: Spherical curves,
cylindrical helices, spherical image of a
curve, evolutes and involutes, curves of
constant width.

Surfaces in Space: Open sets in the
standard topology of the plane, two
dimensional regular parametrizations
in space, coordinate patches, surfaces in
space, simple surfaces, ruled surfaces,
rotational surfaces .

Curvatures of Surfaces: The first
fundamental form (matrix), the second
fundamental form (matrix), normal
curvature, principal curvatures,
Gaussian curvature, mean curvature,
geodeiscs.
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Graph Theory

Course Description

Graph: Graph construction, vertices,
Edges, Valancy, well-known graphs.
Operation Graph: Vertex, and Edge

addition, Removal, Union,
Complement, Multiplication,
Composition.

Blocks: Cut Vertices, Bridges, Block
graph, cut vertex graph, Total graph.
Trees: trees construction, eccentricity
center, Radius, Diameter, Branches,
Weights, Centroid.

Connectivity: Vertex, Connectivity,
Edge connectivity.

Line Graphs: Construction, line graph
of well-known graphs, properties of line

graph.
Covering: covering and independence,
covering number, independence

number critical vertices
Matrices: Representing graph by
matrices, Adjacency matrix, incident
matrix, cycle matrix, characteristic
polynomials of graphs.
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General Topology 2 0301461 2 L sl gl (sl

Course Description hall Cia

Separation Axioms: Revision of TO, T1
and T2 (Hausdorff) spaces, regular
spaces ,

T3-spaces, normal spaces, T4-spaces,
Urysohn's Lemma .

Countability Axioms: First axiom of

countability, second axiom  of
countability, separable spaces, Lindel
of spaces.

Connected Spaces: Definition  of

connected and disconnected spaces,
separated sets, components, locally
connected spaces .

Compact Spaces: Definition of compact
spaces, countably compact spaces,
locally compact spaces .

Metric Spaces: Definition of metric
spaces, distance in metric spaces, open
balls in metric spaces, metrizable
spaces, properties of metric spaces.
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Functional Analysis 0301414 1A Jalas
Course Description Clal) Cia

Metric spaces: Metric Space, Open Set,
Closed Set, Neighborhood,
Convergence, Cauchy Sequence,
Completeness. Completeness Proofs,
Completion of Metric Space.

Normed Spaces: Vector Space, Normed
Space. Banach  Space, Further
Properties of Normed Spaces, Finite
Dimensional Normed Spaces and
Subspaces, Compactness and Finite
Dimension, Linear Operators, Bounded
and Continuous Linear Operators,
Linear Functional, Linear Operators
and Functional on Finite Dimensional
Spaces, Normed Spaces of Operators.
Dual Space.

Inner Product Spaces. Inner Product
Space.  Hilbert Space, Further
Properties of Inner Product Spaces,
Orthogonal Complements and Direct
Sums. Orthonormal Sets and
Sequences, Series Related to
Orthonormal Sequences and Sets. Total
Orthonormal Sets and Sequences.
Legendre, Hermite and Laguerre
Polynomials, Representation of
Functional on Hilbert Spaces. Hilbert-
Adjoint Operator, Self-Adjoint,
Unitary and Normal Operators.
Fundamental Theorems: Banach
fundamental Theorems.
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