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Course overview: course outline, resources, and policies JgV! £omadl
Unit 1: Student Life S ggrud)l
Reading: How do you read?
Describing people:Writing
Vocabulary: Dictionary work
Unit 2: Daily routines CII £ gl
Reading: Work and stress
Routines and procedures:Writing
Vocabulary: Words that go together
Unit 3: People and the environment &1 gguewdl
Reading: Weather
Writing: Describing our lives
Vocabulary: Finding information. Drawings and diagrams
Unit 4: Architecture ol 9.l
Reading: Famous buildings
Writing: Describing buildings
Vocabulary: Dictionary work
Unit 5: Education o] £ gandl
Reading: Universities
Writing: Formal letters and emails. Vocabulary: Spelling. Notes
Unit 6: Technology 2Ll gaudl
Reading: Inventions
Writing: Describing things. Vocabulary: Spelling. Websites
| euaiiil] W et
Unit 7: Food, drink and culture aaldd] g gandl
Reading: Food from other countries ralally
Vocabulary: Prefixes and their meanings.Writing: Describing food and drink
Unit 8: Cities of the world s Galodl paudl
Reading: City life s 39
Writing: Comparing data |
Vocabulary: Research a city. New words
Unit 9: Brain power s S g gl
Reading: A healthy brain s oyl
Writing: Notes and summaries. Vocabulary: Books
Unit 10: Staying alive s ealBdl € gadl
Reading: Dangerous diseases of our time
Writing: describing statistics. Vocabulary: numbers in texts
Sl Glxzad) e bl £ gl
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Course overview: Course outline, Resources and policies

Jayl E}uﬂyl

Unit 1: International Student

Reading: skimming, scanning, intensive and extensive reading
checking spelling and: Writing punctuation

Vocabulary: knowledge of a word

S gaudl

Unit 2: Where in the world...?

Reading: skimming, scanning; reading for general idea/details
brainstorming ideas; topic: Writing and examples; linking contrasting ideas
Vocabulary: synonyms & antonyms

CILI g gl

Unit 3: Newspaper articles

Reading: predicting content; getting meaning from context

Writing: Structuring writing; sentences and paragraphs; paraphrasing
Vocabulary: Word-formation; roots and prefixes for and prefixes for antonyms

2 &”.wm

Unit 4: Modern technology

Reading: Identifying the main message; using the topic sentence to predict the
content of the paragraph

Writing: argumentative writing; linking ideas (presenting in a sequence)
Vocabulary: using synonyms in paraphrasing

uML?‘rJl E}w&\

Unit 5: Conferences and visits

Reading: Focus on visual and written aids; considering text background
Writing: Formal expressions; writing academic emails and letters
Vocabulary: Word-formation; identifying part of speech

edbdl Egundl

Unit 6: Science and our world

Reading: Making notes; recording key information and interpretations
Writing: Paraphrasing and summarizing; using other sources
Vocabulary: Collocations; using numbers in writing

eLqu bﬁu‘)ﬁ

el o)

Ol Eguadl

Unit 7: People: past and present
Reading: Dealing with difficult language and unknown vocabulary

C—ML'L" a}uﬂ'}“

Writing: Using internet resources in writing; developing a research plan;
adding extra information
Vocabulary: Topic vocabulary

Aaladl g gandl
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Unit 8: The world of IT
Reading: Rephrasing and explaining; dealing with technical terms

A §I! Eguundl

Writing: Coherent writing; link ideas (cause and effect); citing and crediting the
work of others
Vocabulary: Abbreviations

e GBI gl

Unit 9: Inventions, discoveries and processes
Reading: Intensive reading; strategies for reading between the lines
Weriting: Voice in writing; describing a process; using reference books:

s CIWI gandl

Unit 10: Travel and tourism
Reading: Interpreting data; understanding statistical information

A gl g

Writing: describing graphs and charts; transforming data into a text;
paraphrasing with synonyms
Vocabulary: numbers and statistics
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Description of the Program Mathematics

Program: Bachelor of Sciences majoring in Mathematics

1 | University Libyan Universities
2 | Faculty Sciences
3 | Educational Program Mathematics
4 | Program Code MA
5 | Education System 8 Semesters
6 | Number of Accredited Units 138 credit units
7 | Program Starting Date 2023
8 | Date of Accreditation 2023
9 | Teaching Language Arabic - English
10 | Person on Charge Mathematics Departments in Libyan Universities
The Libyan universities believes in the importance of

specializing in mathematics in various fields of |
knowledge, especially in the scientific and technological
fields and as a language of other sciences. The Libyan
universities decided to offer this specialization to the
student, and the department aims in general to graduate
Introducing the program qualified people who possess scientific logical thinking
and scientific research skills in mathematics and who are
effective and competitive In the labor market for future
communication with the local community and serving it |
for the sake of the desired development. '

Targeted acceptance High School Students
Certificates granted by the program Bachelor of Sciences majoring in Mathematics
Program Goals The Department of Mathematics seeks to achieve the

following objectives: -

1-Preparing scientifically qualified scientific cadres in the
field of mathematics.

2-Spreading a culture of organized scientific research in
solving scientific issues and adopting the principle of
mathematical thinking and disseminating it widely.

3- Raising the level of mathematics graduates and
preparing them well to meet the requirements of the
labor market.

4-developing students' skills in the field of mathematics.
Sources of education and learning Textbooks, references, and journals

Websites and electronic reliable resources.
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Educational Program Contents (Courses)

No Course Code Pre- Course | Education | Accredited | Lecture | Lab. | Tutorial | Educational
requisite Type method Units Hours
1 General Mathematic | MAQ11 General Regular 4 3 - 2 5
2 General Physics | PHO11 General Regular 3 2 3 5
3 Computer Science CS011 - General Regular 3 3 3
4 Arabic Language | ARO11 - General Regular 2 2 = 2
5 Arabic Language I AR125 ARD11 General Regular 2 2 - P
6 English Language | ELO11 - General Regular 2 2 - 2
7 English Language Il EL126 ELO11 General Regular 2 2 - 2
8 National Culture NL100 - General Regular 2 2 - - 2
9 General Statistics STO11 - General Regular 3 2 2 4
10 An Introduction to Probability ST111 5T011 Supportive Regular 2 3 - | - 3
11 Mathematical statistic | ST201 ST111 | Supportive | Regular =] 2 =i _| 2 4
12 | Matlab programming MA214 | CS011 | Supportive | Regular 3 2 2 | - 4
13 Mathematical statistic Il §T211 ST201 | Supportive | Regular E 2 | 4
14 | Theory of Probabilities ST403 MA211 | Supportive | Regular 3 2 - 2 4
ST211
15 | General Mathematic Il MA121 | MAO11 Specialty Regular 4 3 F 5
16 | Plane Analytic Geometry MA122 Specialty Regular 3 2 2 4
7 Fundamental of Mathematics MA123 - Specialty Regular 3 3 - 3
18 Advanced of Calculus and Analysis | MA211 | MA121 Specialty Regular 4 3 - 2 5
19 Linear Algebra | MA212 Specialty Regular 3 3 - 3
20 | Ordinary Differential Equations | MA213 - Specialty Regular 3 2 - 2 4
21 | Advanced of Calculus and Analysis |1 MA221 | MA211 Specialty Regular 4 3 - 2 5
22 Linear Algebra Il MA222 | MA212 Specialty Regular 3 3 - = 3
23 | Space Analytic Geometry MA223 | MA213 Specialty Regular 3 2 - 2 4
24 Ordinary Differential Equations Il MA224 | MA213 Specialty Regular 3 2 - 2 a
25 Linear Programming MA225 MA212 Specialty Regular 3 2 - 2 4
26 Real Analysis | MA311 | MAZZ1 Specialty Regular 3 3 - 3
27 Abstract Algebra | MA312 | MA21S Specialty Regular 3 3 - - 3
MA222
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Course Code Pre- Course Education | Accredite | Lecture | Lab. | Tutorial | Educational Hours
requisite Type method d Units
28 | Numerical Analysis | MA313 | MA214 Specialty Regular 3 2 2 - 4
29 | Partial Differential Equatians MA314 | MA224 | Specialty Regular 3 2 - 2 4
30 | Statics MA315 - Specialty Regular 3 3 - 3
31 | Real Analysis Il MA321 | MA311 Specialty Regular 3 3 - - 3
32 | Abstract Algebra Il MA322 | MA312 Specialty Regular 3 3 = 3
33 | Numerical Analysis || MA323  MA313 Specialty Regular 3 2 2 4
34 | Theory of numbers MA324  MA123 Specialty Regular 3 3 - 3
35 | Dynamics MA325 | MA315 Specialty Regular 3 3 - - 3
36 | Integral Equations MA411 | MA314 Specialty Regular 3 3 - 3
37 | Topology | MA412 | MA321 Specialty Regular 3 3 - - 3
38 | Complex Analysis | MA413 MA221 Specialty Regular 3 3 = 3
39 | Graduation Project MA414 - Specialty Regular 3 3 - 3
40 | Differential Geometry MA421 | MA314 Specialty Regular 3 2 - 2 4
41 | Topology Il MA422 | MA412 Specialty Regular 3 3 - 3
42 | Complex Analysis Il MA423 | MA413 Specialty Regular 3 3 - 3
43 | Optimization MA424 | MA225 Specialty Regular 3 2 2 4
MA214
44 | C++ Programing Language MA310 Cs011 Elective Regular 3 2 2 - 4
45 | Operations Research 57313 ST211 Elective Regular 3 2 i 2 4
MAZ11
46 | Mathematical Methods MA312 | MA224 Elective Regular 3 3 - 3
47 | Statistics Method 57202 ST111 Elective Regular 3 2 2 -
48 | Special functions MA410 - Elective Regular 3 3 - 3
43 | Functional Analysis MA411 = Elective Regular 3 3 > 3
50 | Fluid Mechanics MA412 | MA223 Elective Regular 3 3 - - 3
51 | Coding Theory MA413 MA312 Elective Regular 3 2 2 - 4
52 | Computational Mathematics MA414 - Elective Regular 3 2 2 4
53 | Measure Theory MA415 | MA321 Elective Regular 3 3 - 3
54 | Bio Mathematics MA416 | MA312 Elactive Regular 3 3 3
55 | Graph Theory MA417 | MA322 Elective Regular 3 3 - - 3
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Course Name: General Mathematics |

1 | Course Name

General Mathematics |

2 | Course Code

MAO11

3 | Course type: Mand
Specialty / Elective

atory / General / Specialty

4 | Accredited Units

4 Credit units

5 | Educational Hours

5 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description This course will provide students with a fundamental understanding of the

functions, continuity and the differential and its applications and other
essential fundamental concepts of mathematics.

Course Textbooks

- Calculus with Analytic Geometry ; Harcout Rebertellis, Denny Gulicky,
McGraw-Hill, Inc.,1986.
Al GUSI IS ¢ ol o a3 ¢ dagr Oliasy o i JsY! e3ad) ) SRy Juslasl) -
.1999 (buszall
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 5 hours = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

By the end of the course the student will be able to:

* Introducing the concepts of groups, inequalities and functions.

* Introducing the concepts of limits, connection and differential.

e (larifying the different ways to find the limits of real functions.

e lllustrate the different ways to study the connection of real
functions.

e Studying the differential of real functions and applying differential
concepts in different topics.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown
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Session 1 (Week 1)

A general review of Sets, Inequalities, and Relations.

Session 2 (Week 2)

Functions: Domain and range of functions - algebraic operations on
functions.

Session 3 (Week 3)

One-to-One functions, On to functions - inverse functions.

Session 4 (Week 4)

Types of functions: Algebraic functions- polynomials Functions - Compound
functions - Odd and even functions.

Session 5 (Week 5)

Trigonometric Functions - inverse trigonometric Functions.

Session 6 (Week 6)

Limits: Defining the limit - Proving some theories.

Session 7 (Week 7)

Left and Right Limits - the limit when x goes to infinity.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Continuity of Functions -. Some Continuity Theories.

Session 10 (Week 10)

Differentiation: Definition of Differentiation- Differentiation Rules: Chain
Rule, Implicit Differentiation, Barometric Differentiation.

Session 11 (Week 11)

Derivatives of Exponential and Logarithmic Functions, Derivatives of
Trigonometric and Inverse Trigonometric Functions, Derivatives of higher
orders.

Session 12 (Week 12)

L'Opital's rule for Limits — Function Asymptotes.

Session 13 (Week 13)

Derivative applications.

Session 14 (Week 14)

Roll's Theorem — The Mean Value Theory - Convergence and Divergence
Tests.

Session 15 (Week 15)

Relative Maximum and Minimum Values - Maximum and Minimum Values -
Concavity and Convexity and Inflection points. Drawing Curves using the
Derivative.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed. |
Absences are permitted only for medical reasons and must be supported .:
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: General Physics |

1 | Course Name General Physics |

2 | Course Code PHO11

3 | Course type: Mandatory / General / General
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 5 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Physics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

The course will provide students with a fundamental understanding of the
nature of heat and its systems and properties, study elasticity and plasticity
and their properties, Hydrostatics and Hydrodynamics, a comprehensive
study of sound, light and optics, reflection and refraction.

Course Textbooks

Introduction to Physics, john Welly
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 x 5 = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:

e Learn about different temperature scales, their systems, thermal
transfer.

» Studying flexibility, stress, strain and plasticity, and their properties.

 Study Hydrostatics, pressure in liquids and surface tension.

* Study the Hydrodynamics, viscosity, rheology and flow and their

properties.

* |dentify different mechanical and sound waves, their speed and

properties.

*Comprehensive study of light and optics, reflection and refraction.

* |dentify planar and spherical mirrors and lenses, their formula and radial

diagrams.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown
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Session 1 (Week 1) &
Session 2 (Week 2)

TEMPERATURE: Temperature scales, Thermal equilibrium and the zero law
of thermodynamics, Thermal expansion.

Session 3 (Week 3) &
Session 4 (Week 4)

HEAT: Quantity of heat and specific heat, Latent heat, The mechanical
equilibrium of heat, heat transport.

Session 5 (Week 5) &
Session 6 (Week 6)

Elasticity: Stress, Strain. Hook's law, Elasticity and Plasticity, Elastic modules.

Session 7 (Week 7)

Hydrostatics: Pressure in a fluid, Pressure gauges, Archimeds Principle.
Surface tension: Surface tension and Surface energy, Pressure difference
across a film, Contact angle.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9) &
Session 10 (Week 10)

Hydrodynamics & Viscosity: Streamline and turbulent flow, The equation of
continuity, Bernoulli's equation, Application of Bernoulli's, Viscosity,
Poiseuille's law, Stockes's law.

Session 11 (Week 11) &
Session 12 (Week 12)

Mechnical Waves & Sound: Types of waves, Wave speed, Resonant standing
waves on a string, The natural of a sound wave, Resonant standing sound
waves, The Doppler effect, Sound intensity, Intensity level, The decibel
scale.

Session 13 (Week 13) &
Session 14 (Week 14)

Light: Ray optics, Reflection, Law of reflection, Refraction, Snell’s law Total
internal refraction, Images formed by plane mirrors, Spherical mirrars, ray
diagrams, the mirror formula, linear magnification.

Session 15 (Week 15)

Lenses: Lenses; Principal ray diagrams, The thin lens formula.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: General Statistics

1 | Course Name General Statistics

2 | Course Code STO011

3 | Course type: Mandatory / General / General
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements -

7 | Program Offered the Course Statistics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description The course is concerned with studying basic concepts in statistics such as

measures of central tendency, measures of dispersion, and other concepts of
random experiments, in addition to studying conditional probability,
independence, and some Discrete and Continuous probability distributions.

Course Textbooks

Gl e )leadl oo o Elga 20000]) 5800 ¢ Gaskadlly &l CYLasYg sbasl
Introductory statistics with R, 2nd ed. By Peter Dalgaard

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:

¢ Find the mean, median, and mode for the different frequency
distributions.

¢ Find dispersion of data in several different ways (range, variance,
standard deviation, and others).
Identifying random experiments, probabilities and postulates.
Identification of random variables and discrete and related
probability distributions.

¢ Finding estimates and determining confidence intervals for
probability distributions.

Course Assessments

Final Exam: 60 %.

Midterm Evaluation (includes at least one test) 40%.

A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Measures of central tendency (calculated from singular data only): mean,
median mode, and their respective properties.

Session 2 (Week 2)

Dispersion (calculated from single data only): range, variance, standard
deviation, coefficient of variance.

Session 3 (Week 3)

Random experiments, sample space, event and counting methods for
limited sample space and the definition of probability and its postulates
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Session 4 (Week 4) Random experiments, sample space, event and counting methods for
limited sample space and the definition of probability and its postulates

Session 5 (Week 5) Conditional probability, independence, law of total probability, and Bayes'
theorem

Session 6 (Week 6) The concept of random variables and probability distributions.

Session 7 (Week 7) The concept of random variables and probability distributions.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) Discrete probability distributions (binomial and Poisson) and Continuous

probability distributions (normal distribution and t-distribution).

Session 10 (Week 10) | Discrete probability distributions (binomial and Poisson) and Continuous
probability distributions (narmal distribution and t-distribution).

Session 11 (Week 11) | Sampling distributions, central limit thearem, and the relationship between
some probability distributions and the normal distribution.

Session 12 (Week 12) | Sampling distributions, central limit theorem, and the relationship between
some probability distributions and the normal distribution.

Session 13 (Week 13) | Estimation with point and Confidence Intervals.

Session 14 (Week 14) | Estimation with point and Confidence Intervals.

Session 15 (Week 15) | Hypothesis Tests

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Computer Science

1 | Course Name Computer Science

2 | Course Code Cso11

3 | Course type: Mandatory / General / General
Specialty / Elective

4 | Accredited Units 3 Credit units
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5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Computer Department
8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

Introducing information technology and its computer-based systems,
numerical and logical systems, solving problems and introducing the basic
elements of programming, types of sentences, functions and subprograms.

Course Textbooks

Y Laily Sl glanll L5l S5 @bl 11T Clodd! 83La) Ayl das)ll @
oLkl B)ls) 9 I sl plasiad 12031 Gl 35La) Ayl duas-)ll @
- el dadlas 23“:{5]! bl Bold) Adgull Lnsyll @
2017 L) byl -S4l Silgia g3l 5l laal .o a3l
Microsoft Office 2019 step by step, 1st edition, Microsoft press, by
John Lambert and Curtis Frye

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.
Course Objectives By the end of the course the student will be able to:

¢ Learn about information technology and computer-based
communications.

* Recognize the various numerical systems, sentences, and logical

influences.

= |dentification of issues, identification of data and outputs, and follow-up.

» |dentify the basic elements of programming (values, data, expressions,

influences and their precedence).

= Building sentences of all kinds (input and output, choice, repetition, ....)

= Writing the lists and the operations that take place on them.

» Identify functions, subprograms, their variables, their transactions, and

the overlap of functions.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Introduction: Information technology, communications and its technologies
(data, information, knowledge) computer-based information systems
(physical entity, legal entity, database, networks, procedures, human
resources).

Session 2 (Week 2)

Numerical and logical systems:
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Number systems (decimal, binary, octal, and hexadecimal), conversion l

between number systems, logical statements, logical operators (AND, OR,
NOT,...).

Session 3 (Week 3) &
Session 4 (Week 4)

Defining the problem and identifying the data, outputs and solving steps
and expressing them using algorithms (Pseudo code), flowcharts and their
follow-up (simple diagrams - branching diagrams - ring diagrams - nested
ring diagrams).

Session 5 (Week 5) &
Session 6 (Week 6)

The basic elements of programming languages: Values and ranges, data
types, keywords, variables, expressions,( arithmetic, relational, and Logical )
operators, and the operators priorities.

Session 7 (Week 7)

Input/Output Statements, Statement Assignment, and Statement
Comments.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Conditional Statements (If sentence - compound sentence - nested if
sentence - if-else sentence).

Session 10 (Week 10) &
Session 11 (Week 11)

Iteration Statements: while sentence - while nested sentence - for sentence
- nested for sentence - Range function - break and continue sentences - exit
statement.

Session 12 (Week 12) & | Arrays/Lists: The operations performed on them (add, delete, order, search,
Session 13 (Week 13) and assign) and their functions.

Session 14 (Week 14) & | Functions/Subroutines: Definition, local variables, Parameters/Arguments,
Session 15 (Week 15) Return Statement, Recursive Functions, Global Variables

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: General Mathematics Il

1 | Course Name

General Mathematics Il

2 | Course Code

MA121

3 | Course type: Mandatory / General /
Specialty / Elective

Specialty

4 | Accredited Units

4 Credit units

Educational Hours

5 Learning hours

Pre-requisite Requirements

MAO011

7 | Program Offered the Course

Mathematics Department

8 | Instruction Language

Arabic- English

9 | Date of Course Approval

2023

Brief Description

This course is concerned with studying some important differentiation
applications that were not studied in General Mathematics | course. It is also
concerned with studying integration in detail, dealing with the mathematical
methods used to find it and some related applications.

Course Textbooks

- Calculus with Analytic Geometry; Harcout Rebertellis, Denny Gulicky,

McGraw-Hill, Inc., 1986.

o) QST 15 ¢ ol b danT 3¢ dangar Olasy ¢ ( QU gl ) JoSHly Juolas)! -
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Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at

the discretion of your instructor

Course Duration

14 weeks x 5 hours = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated
the ability to:

* Understand the expansion of some real functions.

» Identify in detail the concepts of differentiation of functions and studying
some of the main theories of differentiation.

= Recognize the integration of real functions and the different ways to
perform the integration process.

* Study the application of integration concepts in various subjects.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

===

Time Frame

Content Breakdown

Session 1 (Week 1)

Finite integral: Riemann sum (definition - properties).

Session 2 (Week 2)

The fundamental theorem of differentiation in its first and second forms.

Session 3 (Week 3)

Infinite integration and its properties, middle value theory of integration.

Session 4 (Week 4)

Fundamental theorems of integration, differentiation under the integral
sign.
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Session 5 (Week 5)

Integrals of Inverse Trigonometric Functions - Integrals of Logarithmic
Functions.

Session 6 (Week 6)

Integrals of Exponential Functions - Integrals of Hyperbolic Functions.

Session 7 (Week 7)

Methods of integration: Integration by substitution.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Integration Methods: Retail Integration.

Session 10 (Week 10)

Integration Methods: Integration by partial fractions.

Session 11 (Week 11)

Integration Methods: Integration by trigonometric substitution.

Session 12 (Week 12)

Integration Methods: Integration by other substitutions.

Session 13 (Week 13)

Finite integration applications: areas, volumes.

Session 14 (Week 14)

Finite integration applications: arc length (curve), surface area, center of
mass.

Session 15 (Week 15)

Improper integrals.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Plane Analytic Geometry
1 | Course Name Plane Analytic Geometry
2 | Course Code MA122
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements Non
7 | Program Offered the Course Mathematics Department
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8 | Instruction Language

Arabic- English

9 | Date of Course Approval 2023

Brief Description

The course is concerned with studying the Concept of Point, Slope,
Coordinate Systems, Vectors, Geometric Loci, and Conic Sections, using
algebraic (analytical) methods.

Course Textbooks

- Analytic Geometry; Lewis Siceloff ,George Wentworth and David Smith,

Ginn and company.

- Calculus and Analytic Geometry ;Ninth Edition, George B. Thomas and Ross

L. Finney, Addison Wesley Publishing Company,1996.
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Additional textbooks, handouts, and web links may be used in this course at

the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course By the end of the course the student will be able to:

Objectives * Knowing the Cartesian, Polar, and Cylindrical Coordinates in the

Plane, the relations between them, and the methods of deducing
the transformation equations between each of them and the other.

* The Geometric definition of a straight line and the various methods
for deriving its equation.

* Defining the geometrical conic sections and deducing their equation
from the definition and drawing it roughly.

e Reducing the general equation of the second degree in two
variables and indicating the conic segment it represents.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Real number line, Cartesian coordinates and Polar coordinates in the Plane,
Transformation from Polar coordinates to Cartesian coordinates and vice
versa. The distance between two points, the midpoint between two points,
the division of the line segment.

Session 2 (Week 2)

The straight line in the plane and the various forms of its equation (slope -
angle between two lines - perpendicular lines - parallel lines - equations of
the line - distance between a point and a line)

Session 3 (Week 3)

Vectors in the plane and operations on them (addition - difference - scalar
multiplication - directional multiplication - scalar triple multiplication)
(focusing on the properties of vector space).

Session 4 (Week 4)

Vectors in the plane and operations on them (addition - difference - scalar
multiplication - directional multiplication - scalar triple multiplication)
(focusing on the properties of vector space).

Session 5 (Week 5)

Projection of a vector on a vector, the angle between two vectors, the
trigonometric inequality.
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Session 6 (Week 6)

Directional equation of the line segment and the line (focusing on the
parametric equation and deducing the different forms from it).

Session 7 (Week 7)

The equation of the circle (the different forms of the equation of the circle)
and the equation of the tangent in a point.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Conic sections (parabola, ellipse, hyperbola) and their properties.

Session 10 (Week 10)

Conic sections (parabola, ellipse, hyperbola) and their properties.

Session 11 (Week 11)

Transmission and rotation of axes.

Session 12 (Week 12)

Polar coordinates: graphic representation of some polar equations (straight
line, circle, conic sections).

Session 13 (Week 13)

Graphical representation of some polar equations (cardiac curve, Venus
curve, equiangular spiral).

Session 14 (Week 14)

The general equation of the second degree with two variables (return the
guadratic equations to the legal form).

Session 15 (Week 15)

The general equation of the second degree with two variables (return the
quadratic equations to the legal form).

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as E
possible. Timetable may also be revised. :'

Course Name: Fundamentals of Mathematics

1 | Course Name

Fundamentals of Mathematics

2 | Course Code

MA123

3 | Course type: Mandatory / General / Specialty
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours

3 Learning hours

6 | Pre-requisite Requirements Non
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7 | Program Offered the Course

Mathematics Department

8 | Instruction Language

Arabic- English

9 | Date of Course Approval

2023

Brief Description

This course is concerned with the study of mathematical concepts such as
mathematical logic, sets, relationships, mathematical induction and other
basic concepts that contribute to building the scientific base for students of
the Department of Mathematics.

Course Textbooks

- Set Theary and Related Topics; Second Edition, Schaum' s Qutlines.
- Elements of Set Theory; Herbert B. Enderton, Academic Press.

1998 ¢ Lud - (uign Ansly Ciljgidar ooyl Olaxd 5.0t Sile gamall sylas -
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.
Course Objectives By the end of the course the student will be able to: [

* Recognize the principles of mathematical logic.

* considering the ordered sets, countable sets and non-countable
sets.

o |dentify the relations and their types.

e realizing the concept of mathematical induction and the axioms of
piano.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Sets: the concept of a set, its elements and ways of expressing it, subsets, I
the universal set, the complement of a set, the family of the power set, the
indexing set.

Session 2 (Week 2)

Operations on sets; including union, intersection, difference, analog
difference, sets algebra.

Session 3 (Week 3)

Basic logical concepts, constants, variables, shapes and issues.

Session 4 (Week 4)

Logical Operator: negation, compound issue, separating operator and
linking conjunction, Quantifiers (comprehensive quantifier, existence
quantifier) The relationship between quantifiers and other logical
operations.

Session 5 (Week 5)

Truth table, logically true issue and logically false issue, conditional issue
and double conditional issue, (necessary and sufficient condition) antithesis
and inverse equivalent.

Session 6 (Week 6)

Rules of inference, methods of mathematical proof, direct proof and
indirect proof, proof by truth tables.

Session 7 (Week 7)

Proof by Mathematical Induction, Proof of Incorrectness (counterexample).

Midterm Evaluation

Session 8 (Week 8)
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Session 9 (Week 9)

Integers, greatest common divisor, relative primes, fundamental theorem of
division, theorem of lone factorization.

Session 10 (Week 10)

Relations and Functions, ordered binaries, Cartesian product of two sets,
relations including inverse relation, symmetric relations, equivalence
relations, equivalence classes and quotient set.

Session 11 (Week 11)

Function definition indication, Domain and Range, Surjective Function ( On-
to Function), Injective Function ( one-to-One Function), Inverse Function,
Composite Function.

Session 12 (Week 12)

Equivalence Sets, definition of equivalence and its properties, finite sets and
infinite sets, countable sets, Cantor's theorem.

Session 13 (Week 13)

Generalized Cartesian product: The Cartesian product of a group of sets and |
its properties, the function of choice, the axiom of choice. |

Session 14 (Week 14)

Ordered sets: Reverse partial order, linear order (perfect, simple) series,
well- ordering, dictionary order.

Session 15 (Week 15)

Minimal element, The least element, Maximal element, The greatest
element, The greatest element, Lower bound, The greatest lower bound,
upper bound, The least upper bound, Zoron Lamma.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure |
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: An Introduction to Probability

1 | Course Name

An Introduction to probability

2 | Course Code ST111

3 | Course type: Mandatory / General / General
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours
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6 | Pre-requisite Requirements STO011

7 | Program Offered the Course Statistics Department
Instruction Language Arabic- English
Date of Course Approval 2023

Brief Description

This course will provide students with a fundamental understanding of the
basic concepts of sets, methods of counting, the concept of probability, the
laws of adding and multiplying probabilities, conditional probability, Bayes
theory, the concept of random variables, discrete random variable,
continuous random variable, probability mass function, probability density
function, mathematical expectation, variance, probability generating
function, moment generating function, discrete probability distributions
(binomial and Poisson) and continuous probability distributions (normal
distribution).

Course Textbooks

Gerall e qgilaall e 5 22000 Elga bgids ¢ Gudailly el ¥l slas)l
Introductory statistics with R, 2"° ed. By Peter Dalgaard

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... ete.

Course Objectives

* Learn about the concept of sets, counting methods and probability theory.
* Recognize the concept of discrete and continuous random variables.

¢ Knowledge of some discrete and continuous probability distributions and
methods of calculating them

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Basic concepts in probability

Session 2 (Week 2)

Counting methods

Session 3 (Week 3)

Definition of probability, rule of probability and laws of probability

Session 4 (Week 4) Conditional probability and independence

Session 5 (Week 5) Total probability theory and Bayesian theorem

Session 6 (Week 6) Random variables: The concept of the variable and types of random
variables

Session 7 (Week 7) Applications.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Probability mass function and probability density function

Session 10 (Week 10)

Expected value and variance and their properties

Session 11 (Week 11)

The probability generating function and the moment generating function

Central and non-central Moments
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Session 13 (Week 13)

Probability Distributions of Discrete Random Variables (Binomial and Poisson
Distribution)

Session 14 (Week 14)

Probability Distributions of Continuous Random Variables (Normal
Distribution)

Session 15 (Week 15) | Applications
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

* The student should be able to deal with some of the prablems of
probability and methods of calculating them.

* The student should be able to distinguish between discrete and continuous
probability functions.

* The student should be to use the probabilities generating function to find
different probabilities.

* The student should be to use the probability generating function to find
different moments.

* The student should be to find different probabilities using discrete and
continuous probability distributions.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Advance of Calculus and Analysis |

1 | Course Name Advance of Calculus and Analysis |
2 | Course Code MA211
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 4 credit units
5 | Educational Hours 5 Learning hours
6 | Pre-requisite Requirements MA121
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023
Brief Description This course defines functions in more than one variable and their
properties. It identifies the different methods for solving partial differential
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problems and its applications. The student learns how to calculate the areas

Course Textbooks

|

and volumes of geometric shapes. |

Calculus with analytic geometry, earl :

W. Stokowski

(paiiall opladll) (o2U ) Judxdl |
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 5 hours = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By the end of the course the student will be able to:

* |earns about dot multiplication, cross multiplication, gradation,
divergence, convolution, linear integration, and its theories.

e recognizes functions in more than one variable and their properties.

e Study of limits and Continuity.

e Discusses differentiation of functions in more than one variable and
its applications.

¢ defines different methods for solving partial differential problems
and its applications.

e Explain to the student the properties of the double integral in
different coordinates.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Functions in more than one variable

Session 2 (Week 2) Limits

Session 3 (Week 3) Continuity

Session 4 (Week 4) Partial derivatives '
Session 5 (Week 5) Chain base

Session 6 (Week 6)

Complete differential

Session 7 (Week 7)

Directional differential

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Jacobi

Session 10 (Week 10)

Gradation and operations on it.

Session 11 (Week 11)

Double integration

Session 12 (Week 12)

Double integration

Session 13 (Week 13)

Change the order of integration

Session 14 (Week 14)

Integration by changing coordinates

Session 15 (Week 15)

Integration by changing coordinates

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Linear Algebra 1

1 | Course Name

Linear Algebra 1

2 | Course Code

MA212

3 | Course type: Mandatory / General / Specialty
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements Non

7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023

Brief Description

In this course, the student will be introduced to the algebraic concepts of

matrices and determinants, as well as vector spaces and related concepts.
Learn about systems of linear equations and their applications, then learn
about the basis and dimension of vector spaces.

Course Textbooks

Elementary linear Algebra peal C. Shielols
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.
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Course Objectives

By the end of the course the student will be able to:
» familiar with the algebraic concepts and terminology of matrices
and determinants.
e |dentify vector spaces and related abstract concepts.
e Learn about systems of linear equations and their applications.
® Recognize the basis and dimension of vector spaces.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Vectors in Rn: adding vectors, multiplying vectors by numbers, dot (dot)
product, amplitude (modulus) distance in Rn dot multiplying (dot),
amplitude (modulus) distance by Rn.

Session 2 (Week 2)

Algebraic properties of Rn. Definition of vector space on R. Subspace, linear
combinations, linear independence.

Session 3 (Week 3)

The generator space of a set of vectors,
The sum of two partial aliens, the direct summation of two partial aliens.

Session 4 (Week 4)

Matrices: Meaning of matrix, equality of two matrices, definition of
operations on matrices: Adding two matrices, multiplying a matrix by a
number, multiplying two matrices (taking into account compatibility when
performing any operation). Study of matrix system as vector space,
properties of addition and multiplication of matrices. Meaning of the
inverse of a matrix.

Session 5 (Week 5) Types of Matrices:
Triangular matrices (upper and lower), Determinant Matrix, diagonal
matrices, symmetric matrices, skewed symmetric matrices.

Session 6 (Week 6) Elementary transformations on the rows (or columns) of a matrix - matrices

that are row equivalent (and vertically equivalent)
Use elementary transformations to find the inverse of a square matrix, if it
exists.

Session 7 (Week 7)

Using elementary transformations to find the left multiplicative inverse, the
right multiplicative inverse - if it exists for non-square matrices.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Row space, column space of a matrix. Reducing the matrix to the
abbreviated characteristic row form.

Session 10 (Week 10)

Determinants:

Definition of determinant, properties of determinants, determinant,
element conjugate, calculating the multiplicative inverse of a matrix if it
exists using determinants.

Session 11 (Week 11)

Linear equations
Homogeneous and inhomogeneous systems of linear equations.

Session 12 (Week 12)

Using matrices to solve any system of linear equations.
a) Using primary transformations.
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b) Using determinants (Cremer's rule) in the case of the number of
unknowns equal to the number of equations.

Session 13 (Week 13)

Confirm that the solution set of any system of homogeneous linear
equations is a subspace.
Applications to systems of linear equations. |

Session 14 (Week 14)

Basis and Dimension
Definition of base and dimension for vector spaces, subspaces, coordinates
with change of base.

Session 15 (Week 15)

The basis of the row space of a matrix.

The rank of the matrix, the relationship of the rank of the matrix to the
compatibility of the system of linear equations. The normal base and regular |
form of a matrix. '

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as |
possible. Timetable may also be revised.

Course Name: Ordinary Differential Equations

1 | Course Name Ordinary Differential Equations
2 | Course Code MA213
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements Non
7 | Program Offered the Course Mathematics
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8 | Instruction Language Arabic- English

9 | Date of Course Approval 2023

Brief Description

This course will provide students with a fundamental understanding of the
of ordinary differential equations and methads of solving some differential
equations of the first order are introduced, as well as solving linear
differential equations of higher orders, whether homogeneous or
inhomogeneous. Differential equations will also be used in many
applications and the use of series to solve linear differential equations of
the second order.

Course Textbooks

Book Title & ISBN: A first course in Differential D.GZ.ILL
Additional Resources:
adoladl Yalaall
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.
Course Objectives By the end of the course the student will be able to:

e Learn the basic concepts of ordinary differential equation.

e learn how to solve some differential equations of the first order.

e solve linear differential equations of higher order, whether
homogeneous or inhomogeneous.

e Using differential equations in many applications and using series to
solve linear differential equations of the second order.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Definition and examples of differential equations, their classification and
deletion of optional constants, concepts of general and special solutions,
explicit and implicit solutions.

Session 2 (Week 2)

Methods for solving some differential equations of first order and first
degree: separation of variables: equations with homogeneous coefficients:
complete equation.

Session 3 (Week 3)

For an incomplete equation: define the integral factor: find the integral
factor of the standard form of the equation

Linear Equation: Nonlinear Equation Bernoulli's Equation, A Brief
Introduction to The Existence and Oneness Theorem, Orthogonal Paths

Session 4 (Week 4)

Linear Differential Equations of Higher Orders: Concepts of dependence
Theory and Linear Independence of Solutions and the Use of Runeskian-Idea

Session 5 (Week 5)

Finding the solution to the inhomogeneous differential equation by the
method of variation of parameters. Cauchy-Euler equation for equations
with undetermined coefficients.
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Session 6 (Week 6)

Finding the solution to the inhomogeneous differential equation by the
method of covariance of parameters. Cauchy-Euler equation for equations
with unconstant coefficients.

Session 7 (Week 7)

Linear differential equations with constant coefficients: the characteristic
equation, the general solution to the homogeneous differential equation for
different cases with different roots of the characteristic equation: distinct
real roots.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

General solution to a homogeneous differential equation for different cases
with different roots of the equation: complex roots, frequency roots

Session 10 (Week 10)

Methods for solving higher order linear equations using differential
operator.

Session 11 (Week 11)

Differential Equations Solutions for Various Application.

Session 12 (Week 12)

Using series to solve second-order linear differential equations: Showing
power series, normal and singular points.
Solve a differential equation around a normal point.

Session 13 (Week 13)

Solving differential equations around a regular singular point

a) The difference of the two roots of the indicative equation is equal to an
integer.

b) The difference between the roots of the indicative equation is equal to
an integer (non-logarithmic case).

Session 14 (Week 14)

c) Difference of two roots of an equation Principal integer (logarithmic case)
d) the roots of the equation are equal (frequency) :
e) Solve the equation at the largest values of X (at infinity). J'

Session 15 (Week 15)

Gamma function- Beta function. Apply the previous methods to solve the 5
Lagender,Bessel, Hermite equation.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Mathematical Statistics 1

1 | Course Name Mathematical Statistics 1

2 | Course Code ST201

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units

Educational Hours

4 Learning hours

Pre-requisite Requirements

ST111

7 | Program Offered the Course

Statistics Department

8 | Instruction Language

Arabic- English

9 | Date of Course Approval

2023

Brief Description

To provide a strong foundation for understanding the concepts and modeling of
random phenomena, and to prepare students for study of the mathematical
development of statistical methodology.

Course Textbooks

Guxall e 5 (Glaall Je 3 ¢p1998 ubilib daslr Wiljgdia ¢ 92yl sbasPl ibualul-1
2- Mathematical Statistics with Applications (7™ ed.): D. Wackerly, W
Mendenhall and R. Scheaffer, Duxbury, 2008.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities, active
participation.

Course Objectives

By the end of the course the student will be able to:
¢ Understand the concepts of pdf and pmf and how/when to apply
them.
e How to evaluate mgf, pgf and cdf for many pdfs and pmfs.
* Methods of obtaining distribution of functions of random variables.
* Dealing with some inequalities.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

General review for the concept of random variable

Session 2 (Week 2)

Markove, Chebyshevs. Central and non-central moments, quantities,
skewness, and kurtoses

Session 3 (Week 3)

Markove, Chebyshevs. Central and non-central moments, quantities,
skewness, and kurtoses

Session 4 (Week 4)

Moment Generating function and its properties

Session 5 (Week 5)

Moment Generating function and its properties

Session 6 (Week 6)

Probability Generating function and its properties.

Session 7 (Week 7)

Probability Generating function and its properties

Midterm Evaluation

Session 8 (Week 8)
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Session 9 (Week 9)

Some important discrete probability models: (Bernoulli, Binomial, Geometric,
etc.).

Session 10 (Week 10)

Some important discrete probability models: (Bernoulli, Binomial, Geometric,
etc.).

Session 11 (Week 11)

Some important continuous probability models: (Uniform, Exponential, Gama,
Beta, and Normal distribution).

Session 12 (Week 12)

Some important continuous probability models: (Uniform, Exponential, Gama,
Beta, and Normal distribution).

Session 13 (Week 13)

Distributions of functions of one random variable: using C.D.F,
Transformations, and Moment Generating Function Techniques.

Session 14 (Week 14)

Distributions of functions of one random variable: using C.D.F,
Transformations, and Moment Generating Function Technigques.

Session 15 (Week 15)

Distributions of functions of one random variable: using C.D.F,
Transformations, and Moment Generating Function Techniques.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’'s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Update

Information contained in this course outline is correct at the time of publication.
Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will
endeavor to provide notice of changes to students as soon as possible.
Timetable may also be revised.

Course Name: MATLAB programming

1 | Course Name

MATLAB programming

2 | Course Code

MA214

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements Cso11

7 | Program Offered the Course Mathematics
8 | Instruction Language English

9 | Date of Course Approval 2023
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Brief Description

This course aims to provide an introduction on MATLAB® programming
language and dealing with MATLAB® software from MathWorks® Corporation,
in arder ta make this software the basic tool in data analyzing, processing and
visualization, solving mathematical problems and simulating communications
systems. This course includes an introduction to fundamentals of MATLAB®
programming language like using variables and functions that are available
within the software libraries, building function to perform specific tasks and
dealing with matrices, which are the basic element in simulation process, and
using them in data representation and signal processing. The course also aims
to teach how to create Graphical User Interface GUI, working with Simulink®
to simulate systems, in addition getting to know about Toolboxes which allow
users to perform simulation for communications systems and their parts in
order to understand and apply the concepts of signal processing, digital and
analogue communications.

Course Textbooks

1-"Documentation and Help available from MathWorks® on official website
www.mathworks.com ”, link for all Documentation
http://www.mathworks.com/help/index.html.

2- Tutorial on MATLAB® http://www.tutorialspoint.com/matlab/index.htm,
available PDF Format.

3-Introduction to Programming in MATLAB®”, MIT Open Course, by Danilo
Scepanovic, January 2010.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By the end of the course the student will be able to:
s Getting to know about the software and mastering the fundamentals
of MATLAB® programming language.
* Using the software libraries functions, those are related to various
mathematical.
e Building Functions programmatically in order to solve some
mathematical or engineering problems.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) Introduction to the software, its features and how to install it.
Session 2 (Week 2) Available resources from MathWorks corporation (Help and Documentation).

Session 3 (Week 3)

Introduction to basic syntax and entering commands and dealing with
variables of all types.

Session 4 (Week 4)

Using scripts files to write programs, and getting to know about Text Editor
within MATLAB.

Session 5 (Week 5)

Getting to know and using of control flow statements (if else, for, while).

Session 6 (Week 6) Getting to know and using of control flow statements (if else, for, while).
Session 7 (Week 7) Define basic operations and variables within MATLAB.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) Complex Numbers and Basic Operations within Matlab Programs.
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Session 10 (Week 10)

Matrices and Basic Operations within MATLAB Software.

Session 11 (Week 11)

Create graphs and diagrams in the second coordinate system and the three-
dimensional coordinate system.

Session 12 (Week 12)

Create graphs and diagrams in the second coordinate system and the three-
dimensional coordinate system,

Session 13 (Week 13)

Use functions available within software libraries that are associated with
various mathematical concepts.

Session 14 (Week 14)

Building Functions programmatically in order to solve some mathematical or
engineering problems.

Session 15 (Week 15)

Mathematical Exercises using MATLAB® (Linear Algebra, Solving Equations,
Derivation, Integration, and Polynomials):

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

e The student deals smoothly with the MATLAB program.
¢ The student uses it to do mathematical and engineering calculations.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Advance of Calculus and Analysis Il

1 | Course Name Advance of Calculus and Analysis ||
Course Code MA221
Course type: Mandatory / General / Specialty
Specialty / Elective

4 | Accredited Units 4 Credit units

5 | Educational Hours 5 Learning hours

6 | Pre-requisite Requirements MA221

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic - English

9 | Date of Course Approval 2023

Brief Description

In this course, we will learn about the triple integral and different ways to
find it. The student will also be able to know the types of convergence of
sequences and series.

Course Textbooks

Calculus with analytic geometry ,earl, W.Swokowski
(paiiadl Loladl) (o2L )1 Jalll
AL dasea .__;_J_,;._‘.&JI .
dlesdll Bolie dex >
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 5 hours = 70 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated
the ability to:
e Explain to a student the properties of the triple integral in different
coordinates.
e Understand the convergence and divergence of sequences and
series.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Triple integration

Session 2 (Week 2)

Find the triple integral using cylindrical coordinates.

Session 3 (Week 3)

Find the triple integral using spherical coordinates

Session 4 (Week 4) vector product - dot product
Session 5 (Week 5) Domains - Divergence and its properties .
Session 6 (Week 6) Rotation (rotation) and its properties.

Session 7 (Week 7)

Green's theory

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Stock's theory

Session 10 (Week 10)

Ddivergence theory

Session 11 (Week 11)

Sequences and series
Real number sequences -Real number series

Session 12 (Week 12)

Convergence test for series

Session 13 (Week 13)

Absolute convergence and conditional .
convergence.

Session 14 (Week 14)

Power series

Session 15 (Week 15)

Taylor series and McLorin.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Update Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructar will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Linear Algebra 2

1 | Course Name Linear Algebra 2
Course Code MA222
Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements MA212
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic
9 | Date of Course Approval 2023
Brief Description This course will present a definition of basic concepts in linear algebra, such
as matrices and operations on them, determinants and methods of
calculating them, as well as identifying methods for solving systems of linear
equations, values and vectors characteristic of the square matrix, how to
calculate them and their properties, then the ability of the square matrix to
diagonalize, as well as the concept of the basis and dimension and the rank
of the matrix and the coordinates of the vector with respect to the base
Specific, then change the base and direct addition, after that the concept of
internal multiplication and orthogonal bases is introduced.
Course Textbooks ol ) Sl
g2 Jgpall s
J.._-.»}!I dasea .3
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at |
the discretion of your instructor. i
Course Duration 14 weeks x 3 hours = 42 Teaching hours '
Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.
Course Objectives Upon completion of this course, the student will have reliably demonstrated
the ability to:
e Students learn about linear transformations, the inner
multiplication space.
e The student discusses the eigenvalues and eigenvectors of a matrix.
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e The student understands algebraic formulas and Kelly Hamilton's
theorem and its applications.

e Recognize basic concepts in the spaces of the internal
multiplication.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Linear transformations: definition, image, kernel.

Session 2 (Week 2)

Algebra of linear transformations of a matrix, change of base.

Session 3 (Week 3)

Similarities in matrices, linear one-way transformations, inverse
transformations, and their effect on the matrix represented by them.
Eigenvalues and eigenvectors

Session 4 (Week 4) The characteristic equation of a square matrix (for linear transformation),
eigenvector space.

Session 5 (Week 5) Linear transformations that can be represented by a diagonal matrix.

Session 6 (Week 6) Kelly-Hamilton theorem (proof and applications).

Session 7 (Week 7)

Matrix minor (linear transformation).

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Jordan's legal formula.

Session 10 (Week 10)

Linear Functional Link

Session 11 (Week 11)

bilinear format

Session 12 (Week 12)

squared formula

Session 13 (Week 13)

Length and angle in spaces with internal product

Session 14 (Week 14)

Orthogonal foundations.

Session 15 (Week 15)

Gram-Schmidt process.

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Space Analytic Geometry

Course Name Space Analytic Geometry

2 | Course Code MA223

3 | Course type: Mandatory / General / Specialty
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements MA213

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic - English

9 | Date of Course Approval 2023

Brief Description

This course provides an explanation of vectors and links them to points in |
Cartesian, cylindrical, and spherical coordinates. It defines the equations of
a straight line, imagining solids such as a sphere, a cylinder, etc., and finding
their equations with drawing. It also knows the quadratic form in three
variables, and its reduction to legal forms.

Course Textbooks

Book Title & ISBN: Calculus with analytic geometry
w.swokowski earl
Juazall dee donls = quogudl dnams  Aublyd)! Auaig
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:
* Understanding vectors and their connection to points in Cartesian,
cylindrical, and spherical coordinates.
* Recognizing straight equations and imagining solids such as a
sphere, a cylinder, etc., and finding their equations with drawing.
¢ Identify the quadratic form in three variables and reduce it to legal
forms.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Cartesian coordinates

Session 2 (Week 2)

Cylindrical and spherical

Session 3 (Week 3)

vectors

Session 4 (Week 4)

vectors

Session 5 (Week 5)

Equation of a straight line

Session 6 (Week 6)

The equation of a plane

Session 7 (Week 7)

Quadratic Equation

Midterm Evaluation

Session 8 (Week 8)
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Session 9 (Week 9)

Ball equation

Session 10 (Week 10)

cylinder equation

Session 11 (Week 11)

cone equation

Session 12 (Week 12)

Rotational surfaces in general

Session 13 (Week 13)

Quadratic form in three variables

Session 14 (Week 14)

Reducing the quadratic form in three variables to legal forms

Session 15 (Week 15) | The general equation in three variables.
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Ordinary Differential Equations 2

1 | Course Name Ordinary Differential Equations 2
2 | Course Code MA224
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements MA213
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023
Brief Description This course introduces the basic concepts of the system of ordinary
differential equations and methods of solving them and understands how to
solve types of ordinary differential equations using series and the use of
series to solve the Lagender, Bessel, Hermite equation.
Course Textbooks Book Title & ISBN: A first course in Differential
D.GZ.ILL
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:
e Learn the basic concepts of the system of ordinary differential
equations and methods of solving them.
e Understand how to solve patterns of ordinary differential equations
using series.
¢ Understand the use of series to solve Lagender, Bessel, Hermite
equations.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Systems of differential equations of the first order: the concept and solution
of the system of equations by the method of direct elimination and by
means of the differential operator.

Session 2 (Week 2)

Solve the system of homogeneous differential equations with constant
coefficients by means of eigenvalues and eigenvectors:
a) distinct eigenvalues (real)

Session 3 (Week 3)

b) complex eigenvalues

Session 4 (Week 4)

c) repeated eigenvalues (up to three times).

Session 5 (Week 5) The basic matrix of the solution - Solve the system of linear inhomogeneous
equations using the basic matrix of the solution.
Session 6 (Week 6) Using series to solve linear differential equations of the second order:

power series, regular and irregular points.

Session 7 (Week 7)

Solve the differential equation around an ordinary point.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Solving differential equations around a regular anomalous point
a) The difference of the two radicals of the indicative equation is equal to
an integer.

Session 10 (Week 10)

b) The difference of the radicals of a rational equation is equal to an integer Ir
(non-logarithmic case) '

Session 11 (Week 11)

c) The difference between the radicals of the indicative equation is equal to
an integer (logarithmic case)
d) The roots of the indicative equation are equal (frequency)
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e) Solve the equation at the largest values of X (at infinity).

Session 12 (Week 12) | Gamma function - Beta function.

Session 13 (Week 13) | Apply the previous methods to solve the Lagender equation.

Session 14 (Week 14) | Apply the previous methods to solve the Bessel equation.

Session 15 (Week 15) | Apply the previous methods to solve the Hermite equation.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time, |
returning from breaks promptly and remaining until class is dismissed. i
Absences are permitted only for medical reasons and must be supported i
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as |
possible. Timetable may also be revised.

Course Name: Linear Programming

1 | Course Name Linear Programming
2 | Course Code MA225
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements MA212
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic
9 | Date of Course Approval 2023
Brief Description This course includes the simple two-stage method and the corneal problem.
The student is also introduced to the technique of formulating
mathematical models, the concept of optimization and sensitivity analysis of
linear programming issues and their applications.
Course Textbooks Book Title & ISBN: Linear and Nonlinear Programming
R.Hartly
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration 14 weeks x 4 hours = 56 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives By the end of the course the student will be able to:

e Identify the components of linear programming issues, their
properties, and simple methods of solution.
e The student understood the formulation of mathematical models

for production and service issues.
o |mplementation of sensitivity analysis in linear programming
problems and their applications.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Introduction - examples and examples

Session 2 (Week 2) Methods for solving linear programming problems, the graphical method

Session 3 (Week 3) The system of constraints and their basic and possible basic solutions

Session 4 (Week 4) Some rules and laws

Session 5 (Week 5) The simplified method for solving linear programming problems

Session 6 (Week 6) The simplified method for solving two-stage problems and the limitations of |
the method and addressing some specificities. !

Session 7 (Week 7) The simplified method for solving linear programming problems ‘

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) Conjugation theory

Session 10 (Week 10) | Sensitivity analysis: separation of variables

Session 11 (Week 11) | Parametric programming

Session 12 (Week 12) | Limitations of parametric programming

Session 13 (Week 13) | limited variables

Session 14 (Week 14) | Implicit restrictions

Session 15 (Week 15) | Sensitivity analysis

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as |
possible. Timetable may also be revised. |

Course Name: Mathematical Statistics 2

1 | Course Name Mathematical Statistics 2
2 | Course Code ST211
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements ST201
7 | Program Offered the Course Statistics Department
8 | Instruction Language Arabic- English
9 | Date of Course Approval 2023
Brief Description This course is intended to provide a good understanding to mathematical statistics
concepts
Course Textbooks Gl e 3 claadl e 13 (91998 ublyb dasly ©lygiia ¢ 52U shas Yl bl

Mathematical Statistics with Applications (7" ed.), D. Wackerly, W Mendenhall and
R. Scheaffer ,Duxbury , 2008

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities, active
participation.

Course Objectives

By the end of the course the student will be able to:
* How to deal with Joint Distributions for two random variables.
e How to deal with covariance, correlation coefficient, Conditional
expectation, conditional variance, and independence.
e Dealing with Multinomial distribution.
e Dealing with Distributions of sum, product, and quotient of two random

variables, Normal, t, # and F Distributions.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Joint Distributions for two random variables

Session 2 (Week 2)

Marginal and Conditional Distributions

Cauchy-Schwarz inequality, covariance, correlation coefficient

Session 3 (Week 3)
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Session 4 (Week 4)
Session 5 (Week 5)

Conditional expectation, conditional variance, and independence

Session 6 (Week 6)
Session 7 (Week 7)

Joint moment generating function and moments

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

The Multinomial distribution

Session 10 (Week 10)

The Bivariate Normal distribution

Session 11 (Week 11)
Session 12 (Week 12)

Distributions of functions of two random variables using: C. D. F, transformations,
and moment generating function techniques

Session 13 (Week 13)
Session 14 (Week 14)

Distributions of sum, product, and quotient of two random variables, Normal, t,
7 and F Distributions.

Session 15 (Week 15)

Convolutian

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time, returning
from breaks promptly and remaining until class is dismissed. Absences are |
permitted only for medical reasons and must be supported with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives, |
including skills enabling them to be life-long learners. To ensure graduates have
this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in all
courses,

Course Update

Information contained in this course outline is correct at the time of publication.
Content of the courses is revised on an ongoing basis to ensure relevance to
changing educational employment and marketing needs. The instructor will
endeavor to provide notice of changes to students as soon as possible. Timetable
may also be revised.

Course Name: Real Analysis |

1 Course Name

Real Analysis |

2 | Course Code

MA311
3 | Course type: Mandatory / General / ;
Specialty / Elective Specialty
4 | Accredited Units 3 Credit units

Educational Hours

3 Learning hours

6 | Pre-requisite Requirements MA221

Program Offered the Course Mathematics '

8 | Instruction Language

Arabic- English !

9 | Date of Course Approval 2023 ]
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Brief Description

This course offers students the theoretical foundations underlying the topics I
taught in typical calculus courses. It will cover fundamentals of mathematical |
analysis, algebraic and order properties of the real numbers, the least upper
bound axiom, sequences, limits, continuity, and uniform continuity.

Course Textbooks

Introduction to Real Analysis, R. Bartle, D. Sherbert, 4th Edition, Wiley,
2011., ISBN: 9780471433316

Introduction to Real Analysis, William F. Trench, Pearson Education., ISBN:
9780130457868

Additional Resources:

Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.

Course Objectives

By the end of the course the student will be able to:
¢ Understand fundamental properties of the real numbers necessary
for the formal development of real analysis.
e  Be familiar with rigorous arguments that lead to understanding the
theoretical aspects of real analysis.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) The field of real numbers, the property of least upper bound

Session 2 (Week 2) Completeness property, Archimedean property

Session 3 (Week 3) The nth dimensional Euclidean space (R")

Session 4 (Week 4) Definitions of addition, multiplication, and norm —inner product. ]
Session 5 (Week 5) Density of rationals in the set of real numbers '
Session 6 (Week 6) Nested intervals property

Session 7 (Week 7) Formal definition of the limit of a sequence

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9)

Limit theorems, monotonicity

Session 10 (Week 10)

Boundedness, subsequences and Bolzano-Weirstrass theorem

Session 11 (Week 11)

Cauchy criterion

Session 12 (Week 12)

Convergence ,tools of convergence (Heine - Borel theorem)

Session 13 (Week 13)

limits of functions, continuous functions

Session 14 (Week 14)

Continuity and compactness

Session 15 (Week 15)

Continuity and connection, regular continuity

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arrive on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that

graduates have this preparation, generic skills such as literacy and numeric,




computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is reviewed on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Abstract Algebra |

Course Name Abstract Algebra |
2 | Course Code MA312
3 | Course type: Mandatory / General
typ . o/ / Specialty
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | pre-requisite Requirements MA123, MA222
7 | Program Offered the Course Mathematics
8 Instruction Language Arabic- English
9 | Date of Course Approval 2023
This course is an introduction to the basic principles and concepts of abstract
Brief Description algebra. Topics include the theory of groups with their structures, the theory
of Lagrange and its applications, and the homomorphism.
A First Course in Abstract Algebra, 7th Edition by John Farleigh & ISBN:
9780201763504
Contemporary Abstract Algebra, J. Gallian, 5th Edition, Houghton Mifflin
Course Textbooks Company, 2001. & ISBN: 978-0618122141

Additional Resources:
Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated
the ability to:

» Be familiar with the basic concepts of group theory.

» Use structures of groups.

* Be familiar with the subgroup and the normal subgroup.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Binary operations and its properties, The group and its basic properties

Session 1 (Week 1)
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Session 2 (Week 2)

Sub group, Cyclic groups and their properties

Session 3 (Week 3) Permutation group and its properties ,
Session 4 (Week 4) Commutators group and its properties ;'
Session 5 (Week 5) Lagrange's theorem and its applications I'
Session 6 (Week 6) Normal subgroups and its basic properties

Session 7 (Week 7) simple Group, quotient group

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Homomarphism in a group

Session 10 (Week 10)

Effect of homomorphism on the subgroup and the normal subgroup

Session 11 (Week 11)

Kernel of homomorphism at its properties

Session 12 (Week 12)

First fundamental theorem of isomorphism.

Session 13 (Week 13)

Conjugacy, group acting on Sets

Session 14 (Week 14)

Finite abelian groups

Session 15 (Week 15)

Sylow theorems

Session 16 (Week 16)

Final Exam

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.

Attendance Absences are allowed only for medical reasons and must be supported by a
doctor’s note.
The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
3 lives, including skills enabling them to be lifelong learners. To ensure that
Generic Skills

graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The The The The The The The The content of the courses is
revised on an ongoing basis to ensure relevance to changing educational
employment and marketing needs. The instructor will endeavor to provide
the students with notice of changes as soon as possible. The schedule may f
also be revised. |

Course Name: Nume

rical analysis |

Pre-requisite Requirements M214

- Course Name Numerical Analysis |

2 Course Code MA313

3 | Course type: Mandatory / General / .

Specialty / Elective Specisity

4 | Accredited Units 3 Credit units :

3 | Educational Hours 4 Learning hours I

; |
|
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Program Offered the Course

Mathematics

Instruction Language

Arabic- English

9 | Date of Course Approval

2023

Brief Description

This course introduces numerical analysis. It presents fundamental concepts
and methods and basic numerical analysis tools in the field. This course is
aimed at not only numerical methods, but also the analysis of their
convergence and convergence rates. It also develops the basic understanding
of numerical algorithms and the skills to implement algorithms to solve
mathematical problems on the computer.

Course Textbooks

An Introduction to Numerical Methods and Analysis, James F. Epperson,
Wiley,2" Edition, 2013. , ISBN 978-1-118-36759-9

Elementary Numerical Analysis, Kendall Atkinson; Weimin Han, 3rdEdition,
2004., ISBN 978-0471433378

Additional Resources:

Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.

Course Objectives

BY THE END OF THE COURSE THE STUDENT WILL BE ABLE TO:
* Use computational techniques to find approximate solutions to
difficult mathematical problems,
e Estimate the error sources and convergence of the algorithms
according to the various techniques used.
* Use computers to solve mathematical problems in MATLAB or C++
in Lab.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Numerical errors, floating point representation, round-off, significant digit,
and error propagation.

Session 2 (Week 2)

Bisection method, Newton’s method

Session 3 (Week 3)

Secant method, fixed point iterations

Session 4 (Week 4) Taylor polynomials, approximation of order n, polynomial error
Session 5 (Week 5) Linear and quadratic interpolation

Session 6 (Week 6) Lagrange Interpolation

Session 7 (Week 7) Newton divided difference methad, error evaluation.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) The trapezoidal and Simpson rules, Gaussian quadrature

Session 10 (Week 10)

Numerical differentiation

Session 11 (Week 11)

Gauss elimination, LU and Cholesky decompositions

Session 12 (Week 12)

Iterative Methods: Jacobi and Gauss-Siedel methods, error analysis.

Session 13 (Week 13)

Euler method

Session 14 (Week 14)

Runge-Kutta methods




Session 15 (Week 15)

Error and convergence analysis

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses. '

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Partial Differential Equations

1 Course Name

Partial Differential Equations

2 Course Code

MA314

Specialty / Elective

3 Course type: Mandatory / General /

Specialty

4 Accredited Units

3 Credit units

5 Educational Hours

4 Learning hours |

6 Pre-requisite Requirements MA224

7 Program Offered the Course Mathematics
8 Instruction Language Arabic - English
9 Date of Course Approval 2023

Brief Description

This course aims to introduce students to the theory and applications of
partial differential equations (PDEs), and to explore various methods of
solution. On successful completion of this unit, students should be able to
classify and solve PDEs by using appropriate methods.

Course Textbooks

Partial Differential Equations, Theory, and Completely Solved Problems, T.
Hillen, I. E. Leonard, H. Van Roessel, Wiley, 2012, ISBN: 9781119012825
Linear Partial Differential Equations for Scientists and Engineers, T. Myint-U
and L. Debnath, 4th Edition, Birkhauser Boston, 2007, ISBN: 9780817645601

Course Duration

14 weeks x 4 hours = 56 Teaching hours
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Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.

Course Objectives

At the end of this course the student will be able to:
e Have a basic knowledge of the theory and applications of partial
differential equations (PDEs).
® (lassify PDEs and solve them using appropriate methods. |
* Use necessary mathematical tools of applied mathematics to solve a
wide variety of model problems that arise in physics and
engineering.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Definitions of PDE, Origin of PDE, solution of PDE.

Session 2 (Week 2)

PDE of 1% order in two variables x-y, Solution of the first order PDE in two
variables.

Session 3 (Week 3) Linear PDE

Session 4 (Week 4) Cauchy's Problem for First-order Equations

Session 5 (Week 5) PDE of the second order in two variables

Session 6 (Week 6) Canonical from of PDE of the 2™ order with constant coefficients in two
variables (Hyperbolic-Parabolic and elliptic equations)

Session 7 (Week 7) General form of PDE of second order in n-variables

Session 8 (Week 8) Midterm Exam

Session 9 (Week 9)

Solution of the second order PDE with constant coefficients in two variables

Session 10 (Week 10)

PDE (in Physics): Heat equation — wave equation — Laplace equation

Session 11 (Week 11)

The Method of separation of variables for solving PDE of second order

Session 12 (Week 12)

Sturm - Liouville problem

Session 13 (Week 13)

The Nonhomogeneous problem

Session 14 (Week 14)

Fourier coefficients for a function F

Session 15 (Week 15)

Initial and Boundary value problems in two dimensions or more in bounded
and unbounded regions.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing
needs. The instructor will endeavor to provide the students with notice of
changes as soon as possible. The schedule may also be revised.
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Course Name: Statics

1 | Course Name Statics

2 | Course Code MA123

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic- English

9 | Date of Course Approval 2023

Brief Description This course is deals with forces acting on rigid bodies at rest covering coplanar

and noncoplanar forces, concurrent and non-concurrent forces, friction
forces, centroid, and moments of inertia. Students will develop critical
thinking skills necessary to formulate appropriate approaches to problem
solutions.

Course Textbooks Engineering Mechanics-Statics, Hibbeler, 13th Edition, Pearson Prentice
Hall, 2016, ISBN 978-0-13-31892-2,

Engineering Mechanics-Statics, by NELSON, 1* Edition, MC GRAW HILL
INDIA; 1st edition (1 January 2009), ISBN 9780070146143.

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration 14 weeks x 3 hours = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments... etc.

Course Objectives By the end of the course the student will be able to:

* How to deal with vectors

* Recognize the concepts of planar and spatial forces and their
equilibrium conditions.

* Dealing with the concepts of stability of equilibrium and its relation
to the center of gravity and virtual work

e Know the basic concepts of particle equilibrium and rigid body

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) General Principles

Session 2 (Week 2) Force Vectors

The Moment of a Force, A Couple
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Session 4 (Week 4)

Resultants of Coplanar Force Systems, Concurrent System, Parallel System

Session 5 (Week 5) Nonconcurrent, Nonparallel System, Resultants of Distributed Force
Systems

Session 6 (Week 6) Resultants of Noncoplanar Force Systems

Session 7 (Week 7) Equilibrium of a Coplanar Force System

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Equilibrium of Noncoplanar Force Systems

Session 10 (Week 10)

Friction , Laws of Friction

Session 11 (Week 11)

Belt Friction and Brake Bands, Rolling Resistance

Session 12 (Week 12)

Virtual Work, Virtual Displacement and Virtual Work, Equilibrium

Session 13 (Week 13)

Stable Equilibrium, Unstable Equilibrium '

Session 14 (Week 14)

First Moments and Centroids, Centroid of an Assemblage

Session 15 (Week 15) | Centroid of a Continuous Quantity, Center of Pressure
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported by
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and
numeracy, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is reviewed on an ongoing basis to |
ensure relevance to changing educational employment and marketing needs. |
The instructor will endeavor to provide students with notice of changes as
soon as possible. The timetable may also be revised.

Course Name: Theory of Probabilities

Accredited Units

1 | course Name Theory of Probabilities
Course Code ST403
Course type: Mandatory / General / )
rt
Specialty / Elective Sppore
4

3 Credit units

5 | Educational Hours

4 Learning hours

6 | Pre-requisite Requirements ST211

7 Program Offered the Course Statistics

8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023
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Brief Description

The main concepts and concepts described in this course are the following:
Random variables, probability distributions, simple linear regression,
sampling distribution. The course covers the fundamental aspects of these
topics.

Course Textbooks

Probability and Statistics for Engineers and Scientists by Ronald E.; Myers,
Raymond H.; Sharon L. Myers; Keying Ye Walpole & ISBN : 9780132047678
An Introduction to Probability Theory and Its Applications, Volume 2, 2nd
Edition & ISBN: 9780471257097

Additional Resources:

Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives By the end of the course the student will be able to:

e compute probabilities by modeling sample spaces and applying
rules of permutations and combinations, additive and multiplicative
laws, and conditional probability.

¢ Construct the probability distribution of a random variable based on
the real world situation and use it to calculate expectation and
variance.

s Compute probabilities based on practical situations using binomial
and normal distributions.

s Be familiar with statistics and random samples, sampling
experiments, sampling distribution for a sample mean, and
sampling distribution of a sample proportion.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Some Basic Considerations, Events, Counting Sample Point, Interpretations
of Probability, Addition Rules, Conditional Probability

Session 2 (Week 2)

Multiplication and Total Probability Rules, Independence, Bayes’ Theorem.

Session 3 (Week 3)

Concept of Random Variable, Discrete Random Variables and Probability
Distributions

Session 4 (Week 4)

Continuous Random Variables and Probability Distributions

Session 5 (Week 5)

Mean of Random Variable, Variance and Covariance of Random Variables,
Means and Variances of Linear combinations of Random Variables.

Session 6 (Week 6) Bernoulli & Binomial Distribution, Hypergeometric Distribution

Session 7 (Week 7) Geometric and Negative Binomial Distributions, Poisson Distribution

Session 8 (Week 8) Midterm Exam [
Session 9 (Week 9) Continuous Uniform Distribution, Gamma and Exponential Distribution
Session 10 (Week 10) | Normal Distribution, Areas under the Normal Curve, Applications of the |

Normal Distribution

Session 11 (Week 11)

Normal Approximation to the Binomial

Session 12 (Week 12)

Introduction to Linear Regression, The Simple Linear Regression Model

Least Squares and the Fitted Model
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Session 14 (Week 14)

Random Sampling, Some Important Statistics. Sampling Distribution |

Session 15 (Week 15)

Sampling Distribution of Means and the Central Limit Theorem, Sampling
Distribution of §?, t-Distribution, F-Distribution

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Real Analysis Il

1 | Course Name

Real Analysis Il

2 | Course Code

MA321

3 | Course type: Mandatory / General /

Specialty

Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours

3 Learning hours

6 | Pre-requisite Requirements

MA311

7 | Program Offered the Course

Mathematics

8 | Instruction Language

Arabic — English

9 | Date of Course Approval

2023 |

Brief Description This course is a continuation of Real Analysis | (MA311). It introduces the
differentiation, the Riemann integral, and series of functions. The
construction and understanding of proofs will be stressed throughout the
course.

Course Textbooks Introduction to Real Analysis, R. Bartle, D. Sherbert, 4th Edition, Wiley,

2011., ISBN: 978-0-471-43331-6

Introduction to Real Analysis, William F. Trench, Pearson Education., ISBN:
978-0130457868

Additional Resources:
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Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:

e Construct rigorous mathematical proofs.

* Be able to fully understand and understand the notion of limit and
know about its various uses which are innermost and fundamental
process of converging values in real analysis such as sequences,
series, continuity, differentiation, and integration.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Derivative of real functions, Mean Value theorem

Session 2 (Week 2) Continuity of the derivative, L'Hospital's Rule

Session 3 (Week 3) Heigher derivatives, Thylor's Theorem

Session 4 (Week 4) Maxima and Minima

Session 5 (Week 5) Revision of the meaning of integration, Integrable functions

Session 6 (Week 6)

Lebesgue theorem

Session 7 (Week 7)

Properties of integration, Fundamental theorem of Calculus 'i

Session 8 (Week 8)

Midterm Evaluation 5

Session 9 (Week 9)

Some theorems of Convergence

Session 10 (Week 10)

Regular Convergence

Session 11 (Week 11)

regular convergence and continuity — Regular convergence and
Differentiability

Session 12 (Week 12)

Regular Convergence and Integrability

Session 13 (Week 13)

Ston —Weirstrass Theorem

Session 14 (Week 14)

(M - test) — Improper integrals

Session 15 (Week 15)

Applications on Uniform Convergence.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that 1
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses are revised on an ongoing basis to
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ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Abstract Algebra ll

Course Name Abstract Algebralll
Z | course Code MA322 |
3 | Course type: Mandatory / General . :
i typ ¢ v/ o/ Specialty |r
Specialty / Elective
Accredited Units 3 Credit units
Educational Hours 3 Learning hours
Pre-requisite Requirements MA312
7 Program Offered the Course Mathematics
8 Instruction Language Arabic - English
9 | Date of Course Approval 2023
Brief Description This course is a continuation of Abstract Algebra | (MA312). It introduces the
theory of rings, integral domains, and fields, including basic properties of
polynomials.
Course Textbooks A First Course in Abstract Algebra, 7th Edition by John Fraleigh & ISBN:

9780201763904

Contemporary Abstract Algebra, J. Gallian, 5th Edition, Houghton Mifflin
Company, 2001. & ISBN:978-0618122141

Additional Resources:

Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:

¢ Demonstrate factual knowledge including mathematical notation
and terminology used in this course.

* Read, interpret, and use the vocabulary, symbolism, and basic
definitions used in abstract algebra, including binary operations,
relations, groups, subgroups, homomorphisms, rings, and ideals.

e Describe the fundamental principles, including laws and theorems
arising from the concepts covered in this course.

e Develop and apply fundamental properties of abstract algebraic
structures.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
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A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Rings: Definitions — Examples — Basic concepts and its elementary
consequences

Session 2 (Week 2)

subrings, division ring, integral domains

Session 3 (Week 3)

Field and its basic concepts

Session 4 (Week 4)

Interconnections between these algebraic structures

Session 5 (Week 5)

Commutative and noncommutative rings, zero
divisors

Session 6 (Week 6)

Characteristic and other fundamental ring theoretic topics

Session 7 (Week 7)

Euclidean Domain

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Polynomials, the division algorithm

Session 10 (Week 10)

Unique factorization domains

Session 11 (Week 11)

Ring homamorphisms

Session 12 (Week 12)

Ideals and its basic concepts, quotient rings

Session 13 (Week 13)

Homomorphism theorem for rings

Session 14 (Week 14)

Quotients of polynomial rings, the polynomial domain C[x]

Session 15 (Week 15)

Properties of the polynomial domain F[x]

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Numerical Analysis Il

1 Course Name Numerical Analysis I
B Course Code MA323
3 | Course type: Mandato General

vp v/ / Specialty

Specialty / Elective

4 Accredited Units

3 Credit units

106




3 | Educational Hours 4 Learning hours

J Pre-requisite Requirements MA313

7 Program Offered the Course Mathematics

8 Instruction Language Arabic - English

9 | Date of Course Approval 2023 }

Brief Description

This course is a continuation of Numerical Analysis | (MA313). It introduces
numerical methods for approximation of functions and data, approximation
of eigenvalues, and solving boundary value problems for ordinary and partial
differential equations. Provides practical techniques for the best
approximation as well as theoretical analysis of problems along with
algorithms for their solutions.

Course Textbooks

An Introduction to Numerical methods and Analysis, James F. Epperson,
Wiley,2nd Edition, 2013. , ISBN 978-1-118-36759-9

Elementary Numerical Analysis, Kendall Atkinson; Weimin Han, 3rdEdition,
2004., ISBN 978-0471433378

Additional Resources:

Additional textbooks, handouts, and Web links can be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.
Course Objectives Upon completion of this course, the student will have reliably demonstrated

the ability to:

* Approximate functions and data.

* Approximate numerical eigenvalues and Eigen functions.

* Use basic finite-difference methods for ordinary and partial differential
equations.

* Be familiar with the concepts of consistency, stability, and convergence.
* Use of MATLAB or C++ in Lab.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown
Session 1 (Week 1) Advanced Numerical Linear Algebra: Least Squares Method
Session 2 (Week 2) Matrix Eigenvalue Problems: Power method, QR factorization.

Session 3 (Week 3)

Difference Equation Replacement, Implicit, and Explicit Finite Difference
Method.

Session 4 (Week 4)

Initial-Value Problems for ODEs: Euler's Method

Session 5 (Week 5)

Higher-Order Taylor Methods

Session 6 (Week 6)

Runge-Kutta Methods, Stiff Differential Equations

Session 7 (Week 7)

Boundary Value Problems for ODEs: The Linear Shooting Method

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Finite-Difference Methods for Linear Problems

Session 10 (Week 10)

Finite-Difference Methods for Nonlinear Problems
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Session 11 (Week 11)

Numerical Solution of Elliptic PDEs, Finite-Difference Method

Session 12 (Week 12)

Poisson Equation Finite-Difference

Session 13 (Week 13)

Numerical Solution of Parabolic PDEs, Forward Difference Method

Session 14 (Week 14)

Heat Equation Backward-Difference

Session 15 (Week 15)

Numerical Solution of Hyperbolic PDEs, Wave Equation Finite-Difference

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that _
graduates have this preparation, generic skills such as literacy and numeric, |
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as possible. The schedule may also be revised.

Course Name: Theory of Numbers

1 | Course Name

Theory of numbers

2 | Course Code

MA324

3 | Course type: Mandatory / General /
Specialty / Elective

Specialty

4 | Accredited Units

3 Credit units

5 | Educational Hours

4 Learning hours

6 | Pre-requisite Requirements MA123

7 | Program Offered the Course

Mathematics

8 | Instruction Language Arabic — English
9 | Date of Course Approval 2023 |
Brief Description This course consists of a description of the most important ideas, theoretical

results and examples of divisibility, factorizations, and congruences. The
emphasis is placed on calculations, and some applications are mentioned.

Course Textbooks

Elementary Number Theory, K. Rosen, Addison-Wesley, 5th edition, 2004.
&ISBN 0201065614
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Elementary Number Theory, 7th Edition, David M. Burton, McGraw Hill,
2011. & ISBN 978-0-07-338314-9

Additional Resources: .
Additional textbooks, handouts, and Web links can be used in this course at |
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:
» Familiar with the fascinating subject of number theory.
e Familiar with basic knowledge in number theory; this is essential for
subsequent courses in mathematics and computer science.
e Ability to use number theory for abstract mathematics courses such
as 'Modern Algebra',

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Classical and Strong Mathematics Inductions

Session 2 (Week 2)

Well-Order Principal, Binomial Theorem

Session 3 (Week 3)

Divisibility Properties, The Division Algorithm

Session 4 (Week 4) Representation of a Number Relative to Arbitrary Base, The Binary Digit
System
Session 5 (Week 5) Fundamental Theorem of Arithmetic

Session 6 (Week 6)

Infinitude of Prime Numbers, Greatest Common Divisors and Least Common

Session 7 (Week 7)

Multiple }
Euclidean Algorithm and Bezout's Identity

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Congruence and Modular Arithmetic, Diophantine Linear Equation

Session 10 (Week 10)

Chinese Remainder Theorem and System of Linear Diophantine Equations

Session 11 (Week 11)

Wilson's Theorem, Little Fermat's Theorem

Session 12 (Week 12)

Euler Phi Function and Euler Theorem

Session 13 (Week 13)

Divisibility Tests, Round-Robin Tournaments, Pseudo Primes

Session 14 (Week 14)

Pseudorandom Numbers, Linear Codes

Session 15 (Week 15)

Pythagorean Triples and Sum of Two Squares

Session 16 (Week 16)

Final Exam

- L

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are allowed only for medical reasons and must be supported by a
doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and numeric,
computer, interpersonal communication, and critical thinking skills will be
embedded in all courses.
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Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is revised on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide the students with notice of changes
as soon as passible. The schedule may also be revised.

Course Name: Dynamics

1 | Course Name Dynamics

2 | Course Code MA213

3 | Course type: Mandatory / General Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA123

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

The course aims to teach students the fundamental principles of the
kinematics and kinetics of system of particles, rigid bodies, and planar
mechanics, covering topics including kinematics in various coordinate
systems, Newton's laws of motion, work and energy principles, impulse and
momentum.

Course Textbooks

Engineering Mechanics, Vol. 2, Dynamics, Sevens Edition, Sl Version. J.L.
Meriam and L.G. Kraige John Wiley & Sons, Inc.

Engineering Mechanics-Statics, by NELSON, 1* Edition, MC GRAW HILL
INDIA; 1st edition (1 January 2009), ISBN 9780070146143,

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, laboratory experiments.

Course Objectives

e By the end of the course the student will be able to:

¢ Describe the kinematic and kinetic behavior of a single particle by
applying Newton's law, energy conservation, and impulse-
momentum relations.

e Describe the kinematic and kinetic behavior of systems of particles .
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e Analyze the plane motion and kinetics of rigid bodies using |
Newton's law and moment equation, work-energy equation, and
impulse-momentum relations.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Motion of a Particle, Displacement, Velocity and Acceleration

Session 2 (Week 2)

Rectilinear Motion, Rectilinear Motion Along the X-axis, Rectilinear Motion
Along Vertical Y-axis

Session 3 (Week 3)

Curvilinear Motion, Rectangular Coordinates

Session 4 (Week 4)

Projectile Motion

Session 5 (Week 5)

Laws of Motion, Motion of Bodies in Rectangular Coordinates

Session 6 (Week 6)

Motion of Connected Bodies

Session 7 (Week 7) Tangential and Narmal Components of Acceleration
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) Work and Energy: Work done by a Force, Work Done by a Variable Force

Session 10 (Week 10)

Work Done by Internal Forces, Potential Energy

Session 11 (Week 11)

Impulse and Momentum

Session 12 (Week 12)

Impact

Session 13 (Week 13)

Kinetics of a rigid body in plan motion: Angular Displacement, Angular
Velocity, Angular Acceleration

Session 14 (Week 14)

System of Particles

Session 15 (Week 15)

Kinetic Equations of Motion for a Rigid Body, Work-Energy Method |

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly, and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported by
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be lifelong learners. To ensure that
graduates have this preparation, generic skills such as literacy and
numeracy, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline was correct at the time of
publication. The content of the courses is reviewed on an ongoing basis to
ensure relevance to changing educational employment and marketing needs.
The instructor will endeavor to provide students with notice of changes as
soon as possible. The timetable may also be revised.
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Course Name: Integral Equations

Course Name Integral Equations
2 | Course Code MA411
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements MA 314
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023

Brief Description

This course aims to provide the student with the necessary skills to solve |
integrative equations such as Fredholm and Volterra equations, integral |
equations with symmetric Kernels, and nonhomogeneous and nonlinear |
integral equations.

Course Textbooks

Introduction to Integral Equations with applications Edition: Author(s):
Abdul J. Jerri Publisher.

Course Duration

14 weeks x 3 hours = 42 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.
Course Objectives By the end of the course the student will be able to:

* Study of solving integrative equations of different types with study
of applications.

Course Assessments

A 50 % is required for a pass in this course.

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.

Time Frame

Content Breakdown

Session 1 (Week 1)

Introduction to the integral equation (definition, types, methods of
classification).

Session 2 (Week 2) Deriving Friedholm's integral equation with examples.
Session 3 (Week 3) Deriving Volterra Integral Equation with Examples.
Session 4 (Week 4) Relation between integral equations to initial and boundary value problems,

the integral equations with degenerate kernels.

Session 5 (Week 5)

the integral equations with degenerate kernels.

Relation between integral equations to initial and boundary value problems,

Session 6 (Week 6)

the integral equations with degenerate kernels.

Relation between integral equations to initial and boundary value problems,

Session 7 (Week 7)

the case of degenerate kernels , solution of integral equations by iterated

Pickard's method of successive approximations in General and specially for

kernels, Neumannls series, resolvent kernels .

Session 8 (Week 8)

Midterm Evaluation

112




Session 9 (Week 9) Pickard's method of successive approximations in General and specially for

the case of degenerate kernels , solution of integral equations by iterated
kernels, Neumannls series, resolvent kernels .

Session 10 (Week 10) | Pickard's method of successive approximations in General and specially for

the case of degenerate kernels , solution of integral equations by iterated
kernels, Neumannls series, resolvent kernels .

Session 11 (Week 11) | Fredholm's theorems, system of orthogonal functions, integral equations

with symmetric kernels .

Session 12 (Week 12) | Fredholm's theorems, system of orthogonal functions, integral equations

with symmetric kernels.

Session 13 (Week 13) | Solution of nonhomogeneous Integral Equations using Hilbert-Schmidt

Theorem.

Session 14 (Week 14) | Nonlinear Integral Equations, Singular Equations (Apple's Integral Equation).

Session 15 (Week 15) | Nonlinear Integral Equations, Singular Equations (Apple's Integral Equation).

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported [
with a doctor’s note.

Generic Skills That the student has the ability to deal with solving different integrative

equations.

That the student has the ability to distinguish between integral equations
and ways to solve them.

That the student has the ability to link the topics together

Course Update Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure |
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Topology |

1 | Course Name Topology |

2 | Course Code MA412

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA321

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic - English

9 | Date of Course Approval 2023
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Brief Description

The course aims to increase the student's ability to comprehend, generalize and
abstract the concepts they studied in real analysis courses in more comprehensive
and expanded spaces than metric spaces.

Course Textbooks

Foundations of General Topology, Ahmed Abdul Monsif Allaam, Dar Al Zaman for
Publication , 1423.

Introduction to General Topology, Dr. Mohammed Abdul Moneim Esmael, King
Saud University.

General Topology, Kelly J., Van Nostrand, Princeton New Jersey, 1955.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities, active
participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:

e Helping the student to identify new sciences in mathematics and compare
them with the concept of real analysis, through a simple review of this
concept.

*  Definition of metric space and its characteristics.

* Studying the concept of topology and its characteristics as a generalization
of metric spaces and real analysis.

e Studying the different types of topological spaces.

= Studying the concept of sub-topological spaces, the basis (base) and the
sub-base of the topological space relative topologies.

* Studying the concept of continuous functions - open functions - closed
functions and guotient spaces ,homomorphism and sub homomorphism.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Define metric space and its properties.

Session 2 (Week 2)

Topological and topological spaces with examples.

Session 3 (Week 3)

Some Topological Spaces, union and intersection of Topologies.

Session 4 (Week 4)

strongest and weakest Topology.

Session 5 (Week 5)

Open and Closed Sets, definitions - examples — theories.

Session 6 (Week 6)

Accumulation point, definitions - examples — theories.

Session 7 (Week 7)

Interior and Exterior points, Boundary Points of Sets, definitions- examples
theories.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Interior and Exterior paints, Boundary Points of Sets, definitions- examples
theories.

Session 10 (Week 10)

Closure of sets, Dense sets - examples — theories.

Session 11 (Week 11)

Definition of sub-topological spaces, base (base)

Session 12 (Week 12)

sub-base of topological space relative topologies.

Session 13 (Week 13)

The concept of continuous functions - open functions - closed functions.

Session 14 (Week 14)

The concept of continuous functions - open functions - closed functions.

Session 15 (Week 15)

Quotient spaces, homomarphism and sub homomorphism.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The student predicts the properties of metric and teleological spaces and know
the differences between them.

The ability to find the shortest and simplest ways to solve mathematical prablems
related to the two spaces.

The student could deal with the group through interaction with colleagues inside and
outside

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as

possible, Timetable may also be revised.

Course Name: Complex Analysis |

1 | Course Name Complex Analysis |

2 | Course Code MA413

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units
Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA221

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic - English

9 | Date of Course Approval 2023

Brief Description The aims of this course is to train the student on how to deal with complex

numbers and provide them with the skills of dealing with functions in
complex variables from primary functions, studying them in detail and using
them as compliant transformations.

Course Textbooks An Introduction to Complex Analysis, R. P. Agarwal, K. Perera, S. Pinelas,
Springer, 1st Edition, 2011.

Complex Variables and applications, R.V. Churchill and J.W. Brown,
McGraw-Hill 5th Edition, 1989.

Complex Variables: Introduction and Applications, M. Ablowitz et al, 2nd

Edition, 2003. f
Course Website: Google Classroom Webpage: http://www.imamm.org/. |
Course Duration 14 weeks x 3 hours = 42 Teaching hours 7
Delivery Lecture-based, Group interaction and discussion, self-directed activities, f
active participation, Laboratory experiments.
Course Objectives By the end of the course the student will be able to:
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e Understand the concepts of complex numbers and their properties,
representing complex numbers geometrically and polarly.

¢ Understand the concepts of limits, communication and
differentiation of compound functions.

» Clarify the different ways to find the limits of complex functions.

e C(larifying the different methods for studying the connection of
complex functions.

e Studying the differential of complex functions and applying
differential concepts in different topics.

* Introducing the concepts of analytic functions, harmonic functions
and harmonic conjugates.

* Introducing the concepts of trigonometric, algebraic and
exponential functions of the compound functions.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Complex numbers and their properties.

Session 2 (Week 2)

Complex numbers and arithmetic operations.

Session 3 (Week 3)

Representing complex numbers geometrically and polarly.

Session 4 (Week 4)

Representing complex numbers geometrically and polarly

Session 5 (Week 5)

Simple joining —domain and region.

Session 6 (Week 6)

limits and continuity of complex functions.

Session 7 (Week 7)

limits and continuity of complex functions.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Derivation: Derivative of a Complex Function at a Point, Cauchy-Riemann
Equations and Differentiability of Complex Functions, Derivatives of
Elementary Functions.

Session 10 (Week 10)

Derivation: Derivative of a Complex Function at a Point, Cauchy-Riemann
Equations and Differentiability of Complex Functions, Derivatives of
Elementary Functions.

Session 11 (Week 11)

Analytic Function at a Point, Singular Points, Analytic Function and Harmonic
Functions, Hopital's Rule, Cauchy's theory.

Session 12 (Week 12) | Analytic Function at a Point, Singular Paints, Analytic Function and Harmonic
Functions, Hopital's Rule, Cauchy's theory.
Session 13 (Week 13) | Definition of Trigonometric, Algebraic, Exponential, and Logarithmic

functions.

Session 14 (Week 14)

Definition of Trigonometric, Algebraic, Exponential, and Logarithmic
functions

Session 15 (Week 15)

Derivatives of Logarithms Some Identities Involving Logarithms Complex
Exponents Trigonometric Functions Hyperbolic Functions Inverse
Trigonometric and Hyperbolic Function.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.
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Generic Skills

To predict the properties of different functions and the differences
between them.
That the student can compare different techniques in dealing with finding
solutions to mathematical problems.
To suggest better solutions to some mathematical problems.
That the student has the ability to deal with the spirit of the group through
interaction with colleagues in the hall.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Differ

ential Geometry

1 | Course Name

Differential Geometry

2 | Course Code

MA421

3 | Course type: Mand
Specialty / Elective

atory / General / Mandatory

4 | Accredited Units

3 Credit units

5 | Educational Hours

4 Learning hours

6 | Pre-requisite Requirements MAZ221
MA314

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic - English

9 | Date of Course Approval 2023

Brief Description

This course aims to provide the student with mathematical skills in
determining mathematical curves, curvatures and torsions of curves and
surfaces.

Course Textbooks

The geometry of filtering by K. D. Elworthy
Elements of differential Geometry  R. Millman G.Parker

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By the end of the course the student will be able to:
s exercise the student on how to find the tangent and perpendicular
to curves and surfaces in R3.
e Developing awareness and basics of curves in R3.
¢ Granting the student the basics of curves in R3 and surfaces.
¢ Introduce the student to the parametric representation of curves
and surfaces in R3.
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Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown
Session 1 (Week 1) Definitions and introduction of Curves in R3.
Session 2 (Week 2) Parametric representation of curves.

Session 3 (Week 3)

theorems of Parametric Representation.

Session 4 (Week 4)

The length of the vector, tangent, and perpendicular arc.

Session 5 (Week 5)

Tangent line and perpendicular plane.

Session 6 (Week 6)

curvature (bending).

Session 7 (Week 7)

relation of Seret-Frenet .

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9) Tangents and Surfaces in R3.

Session 10 (Week 10) | Parametric representation of surfaces.
Session 11 (Week 11) | Coordinates patch.

Session 12 (Week 12) | Parametric surfaces.

Session 13 (Week 13)

regular surfaces.

Session 14 (Week 14)

Gaussian equations, Geodetic coordinates.

Session 15 (Week 15) | Euler characteristic, The Gauss—Bonnet theorem.
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

Acquiring knowledge by learning some basic concepts and theories related |

to curves and surfaces. The student will be able to apply the basic theories
of curves and surfaces in solving some problems in differential geometry.
Raising the ability to continue advanced studies when needed in the field
related to the scientific subject of this course .

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an angoing basis to ensure
relevance to changing educational employment and marketing needs. The

instructor will endeavor to provide notice of changes to students as soon as |

possible. Timetable may also be revised.
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Course Name: Topology Il

1 | Course Name Topology II
2 | Course Code MA422
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements MA412
7 | Program Offered the Course Mathematics
8 | Instruction Language Arabic - English
9 | Date of Course Approval 2023

Brief Description The course aims to increase the student’s ability to understand topological spaces

and defining the axioms of separation and countability: Define spaces with their
propertiesTy T, ,T, , regular space and T; ,complete space and regularity, T; space
(Tichonov space). Normal space, space T, compact space ( definition and properties),
locally compact space, connected space.

Course Textbooks Foundations of General Topology, Ahmed Abdul Monsif Allaam, Dar Al Zaman for
Publication, 1423.

Introduction to General Topology, Dr. Mohammed Abdul Moneim Esmael, King
Saud University.

General Topology, Kelly J. , Van Nostrand, Princeton New Jersey, 1955.

Course Duration 14 weeks x 3 hours = 42 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities, active
participation, Laboratory experiments.

Course Objectives By the end of the course the student will be able to:

* Helping the student to identify new sciences in mathematics and compare
them with the concept of real analysis, through a simple review of this
concept.

* Understood spaces with their propertiesT; T; ,T, .

* Study a concept of compact space, locally compact space, connected
space, and topology of finite product.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Defining the axioms of separation and countability: Define spaces with their
propertiesTy T, ,T,.

Session 2 (Week 2) Defining the axioms of separation and countability: Define spaces with their
propertiesT, T, ,T,.

Session 3 (Week 3) Defining the axioms of separation and countability: Define spaces with their

propertiesT, T, T, .
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Session 4 (Week 4)

regular space and T, ,complete space and regularity, T, space (Tichonov space).

Session 5 (Week 5)

regular space and T; ,complete space and regularity, T; space (Tichonov space).

Session 6 (Week 6)

Normal space, space T; and first and second, separable space.

Session 7 (Week 7)

Normal space, space T, and first and second, separable space.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Compact space (definition and properties), locally compact space.

Session 10 (Week 10)

Compact space (definition and properties), locally compact space.

Session 11 (Week 11)

Connected space.

Session 12 (Week 12)

Connected space.

Session 13 (Week 13)

Path connected spaces.

Session 14 (Week 14)

Topology of finite product.

Session 15 (Week 15)

Topology of finite product.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The student should be able to link between the theoretical and applied foundations
of mathematical concepts.
The students should be familiar with the concept of spaces, complete space and
regularity , and normal space.
The ability to find the shortest and simplest ways to solve mathematical problems |
related to the two spaces.
The possibility of using the outputs in various fields of scientific research.
The student has the ability to deal with the group through interaction with colleagues
inside and outside.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetahle may also be revised.

Course Name: Complex Analysis Il

1 | Course Name

Complex Analysis II

2 | Course Code MA423

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
Accredited Units 3 Credit units

3 Learning hours

Pre-requisite Requirements MA413

4
5 | Educational Hours
6
7

Program Offered the Course Mathematics
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8 | Instruction Language

Arabic —-English

9 | Date of Course Approval

2023

Brief Description

In this course, the student goes intensively into advanced topics in complex
analysis of series, their convergence, and various theorems such as Cauchy's
theorem of integration, residual arithmetic, and its use in calculating
defective integrals.

Course Textbooks

An Introduction to Complex Analysis, R. P. Agarwal, K. Perera, S. Pinelas,
Springer, 1st Edition, 2011.

Complex Variables and applications, R.V. Churchill and J.W. Brown,
McGraw-Hill 5th Edition, 1989.

Complex Variables: Introduction and Applications, M. Ablowitz et al, 2nd
Edition, 2003.

Course Website: Google Classroom Webpage: http://www.imamm.org/.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By the end of the course the student will be able to:

e Expanding the study of the theory of sequences and series by
applying the concept of the set of complex numbers and complex
functions.

* Provide students with the necessary background of the theory of |
complex variables, *

e Apply theories of complex analysis in engineering physics topics.

* Provide students with skills and information in remainder theory and
its applications in calculating integrals.

* Expand the students' awareness in dealing with complex integration
and Cauchy's integrative relations.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Complex Integral: Line Integral and Complex Integral, Complex Form of
Green’s Theorem.

Session 2 (Week 2)

Complex Integral: Line Integral and Complex Integral, Complex Form of
Green’s Theorem.

Session 3 (Week 3) Cauchy's and Cauchy-Goursat Theorems, Complex Indefinite Integral,
Cauchy's Integral Formula.
Session 4 (Week 4) Cauchy's and Cauchy-Goursat Theorems, Complex Indefinite Integral,

Cauchy's Integral Formula.

Session 5 (Week 5)

Complex Sequences and Series: Basic Definitions, Tests of Series, Absolute
Convergence, Power Series and Uniform Convergence.

Session 6 (Week 6)

Complex Sequences and Series: Basic Definitions, Tests of Series, Absolute
Convergence, Power Series and Uniform Convergence.

Session 7 (Week 7)

Differentiation and Integration of Power Series.

Midterm Evaluation

Session 8 (Week 8)
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Session 9 (Week 9)

Taylor's Series and Laurent's Series.

Session 10 (Week 10)

Taylor's Series and Laurent's Series.

Session 11 (Week 11)

Type of Singular Points, zeros, isolated singularities, and poles.

Session 12 (Week 12)

Type of Singular Points, zeros, isolated singularities, and poles.

Session 13 (Week 13)

The Residue thearem and calculation of residues and its applications.

Session 14 (Week 14)

The Residue theorem and calculation of residues and its applications.

Session 15 (Week 15)

The Residue theorem and calculation of residues and its applications.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The student should have the ability to link the topics together.
The student should have the ability to deal with Complex Integral.
Recognize new, more general methods for studying sequences and series
and their applications.
the student has the ability to deal with types of complex functions

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Optimization Theory

Course Name Optimization Theory
2 | Course Code MA424
3 | Course type: Mandatory / General / Specialty
Specialty / Elective
4 | Accredited Units 3 credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements MA225
7 | Program Offered the Course Mathematics {
8 | Instruction Language English i
9 | Date of Course Approval 2023
Brief Description Frequently, in science, engineering, business, and economics, it is required to

maximize or minimize a certain quantity, that is, an objective function that
models a system, device or plan, which satisfies a required set of
specifications, called constraints. The function allows comparison of the
different choices for determining which might be “best”. For instance by
finding an alternative with the most cost effective or highest achievable

Q\ QJ:'N; -

/ fm \"._
i

122

{
k(ax «443 !/_n /1,,
"k\ N %7




performance under the given constraints, by maximizing desired factors and
minimizing undesired ones. This is exactly what we call optimization problem.

Course Textbooks

Book Title & ISBN: Linear and Nonlinear Optimization, ISBN 9780898716610
Additional Resources: AN INTRODUCTION TO OPTIMIZATION, ISBN 978-1-
118-27901-4

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By the end of the course the student will be able to:
e Find analytical solutions to this kind of problems when possible,
e Use numerical methods for solving optimization problems.
e Acquire a basic mathematical understanding of modern approaches
to numerical optimization.
* Discuss practical aspects of implementation for solving optimization
problems.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Basic Concepts: Gradient Vector and Hessian Matrix, Taylor Series
Approximation, Taylor series expansion for multi-variable functions

Session 2 (Week 2) Convex sets , Convex Functions, Matrix Eigenvalues, Vector and Matrix
Norms

Session 3 (Week 3) Unconstrained Optimization: Basic Optimization Problem, Optimality
Conditions for Unconstrained Optimization

Session 4 (Week 4) Line Search methods: Fibonacci Method,

Session 5 (Week 5) The Golden Section Method

Session 6 (Week 6) Newton's method

Session 7 (Week 7) classical method

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Several Variable methods: The Steepest Descent Method,

Session 10 (Week 10)

Conjugate Directions, Conjugate Gradient Methods, Fletcher Reeves
Method, Dixon Method, Polack Method,

Session 11 (Week 11)

Newton's Methad,

Session 12 (Week 12)

Quasi-Newton Methods

Session 13 (Week 13)

Constrained Optimization: Multivariate Optimization with Equality
Constraints, Lagrange Multiplier Method

Session 14 (Week 14)

Multivariate Optimization with Inequality Constraints, Kuhn Tucker
Conditions

Session 15 (Week 15)

Penalty and Barrier Methods

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised. |

Course Name: C++ Programing Language

1 | Course Name

C++ Programing Language

2 | Course Code

MA310

3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours

4 Learning hours

6 | Pre-requisite Requirements Cso11

7 | Program Offered the Course Mathematic & Physics
8 | Instruction Language Arabic, English

9 | Date of Course Approval 2023

Brief Description

This course will provide students with an introduction to the fundamentals
of C++ Programming, C++ building block (variables, Operations,
Input/output, Operators, comments). Decisions and Conditional statements.
Loops (for loop, while loop, do while loop). Introduction to arrays.

Course Textbooks

C++ Programming- Final Golden,by Hariom Choudhary (Author), Chris
James Warth (Author) ,ISBN-13 : 978-1492719168
LN s, Aol o AuSe , C+ iy dapdl bl

Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By the end of the course the student will be able to:
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e Recognize basic concepts in C++.

* Define the types of expressions and operations used in
programming languages.

e Designing and improving programs in C++

s Analyze how the Compiler works and visualize the output of the
code.

e understanding the concepts of control structures and arrays.

* be able to coordinate and design program outputs.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Introduce the fundamentals of C++, Basic elements of C++, Tokens in C++
language, Identifiers, The rules of naming identifiers in C++, C++ keywords,
C++ constants, C++ Operators, Comments, Escape sequence

Session 2 (Week 2)

Types of expressions and operations used in programming languages .

Session 3 (Week 3)

Creating and writing basic C++ programs. Declaring a variables
Cin /Cout Statement, Exercises for writing simple programs

Session 4 (Week 4) Errors in C++, Types of Errors, Type Conversion & Type Casting
Determine the output of program

Session 5 (Week 5) Increment Decrement Operators

Session 6 (Week 6) C++ Manipulators, Using Functions in ‘manip’ header file, Using Functions
in ‘conio” header file, Using Functions in ‘math’ header file, Exercises for
writing programs

Session 7 (Week 7) The concept of control structures., Types of contral structures

The concept of Condition structure, Syntax for each types
If, If-else, Nested if

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Exercise for writing programs using Condition structure

Session 10 (Week 10)

Repetitive structures or loops, The concept of loops, Type and Syntax of
loops

Session 11 (Week 11)

Exercise for writing programs using Repetitive structure

Session 12 (Week 12)

Bifurcation of control loops

Session 13 (Week 13)

The Selective Structure: switch, Exercise for writing programs using switch

Session 14 (Week 14)

Nested Control structures( Review Examples)

Session 15 (Week 15)

Introduce the concept of ‘Arrays’, Introduction, Declaring Arrays

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Operation Research

1 | Course Name

Operation Research

2 | Course Code

ST313

3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours

4 Learning hours

6 | Pre-requisite Requirements S$T211- MA211

7 | Program Offered the Course Statistics Department
8 | Instruction Language Arabic- English

9 | Date of Course Approval 2023

Brief Description

This course will provide students with a fundamental understanding of the
method of linear programming as one of the methods of operations
research, the basic requirements of linear programming, the formulation
of the linear programming problem, the analysis of linear programming
problems, the graphic method, the general method (simplex),
transportation models, business networks, queuing theory, game theory.

Course Textbooks

Book Title & ISBN:

b — iliny gl CaSUl 1 2005 «@3be ded <5 5 cadasdl das ) ldaadl gy
Al daslall (593U 1o (JUAN a0l duas.d clldas)l Cigms

Operations research problems: statement and solutions, 2014 Poler, Mula,

Diaz

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course

at the discretion of your instructor,

Course Duration

14 weeks x 4 hours = 56 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

Upon completion of this course, the student will have reliably
demonstrated the ability to:

¢ Knowing the method of linear programming as one of the methods of
operations research.

* Formulation of linear programming problems.
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* Knowing how to model some life problems in the form of a mathematical
model

* Make use of resources in the best possible way

* Understand the scientific base of the theory of decision-making

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %,
A 50 % is required for a pass in this course.

| Time Frame

Content Breakdown

Session 1 (Week 1)

The concept of linear programming, model components, and model
composition.

Session 2 (Week 2)

Linear programming and its problems

Session 3 (Week 3)

Methods for solving the linear programming model (simplex, big M, two-
stage)

Session 4 (Week 4)

Binary models in linear programming

Session 5 (Week 5)

Transportation Models (Equipment Model, Northwest Corner Method,
Least Costs, Vogel Method)

Session 6 (Week 6)

Transportation Models (Equipment Model, Northwest Corner Method,
Least Costs, Vogel Method)

Session 7 (Week 7)

Applications.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Assignment problems (allocation)

Session 10 (Week 10)

Business Networks (Network Drawing, Critical Path Network Analysis)

Session 11 (Week 11)

Perth method for project appraisal and review

Session 12 (Week 12)

Decision-making theory (steps of decision-making in different
circumstances) and the criteria used to reach the appropriate decision

Session 13 (Week 13)

Queuing theory

Session 14 (Week 14)

Match theory

Session 15 (Week 15)

Applications

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

* The student should be able to identify the mathematical properties of
linear programming models.

¢ The student should be able to build a mathematical model for some
problems.

* The student should be able to solve linear programming modelsin a
graphical and algebraic way.

* The student should be able to interpret the results obtained from solving
linear programming problems.

¢ The student should be able to solve problems of transportation,
personalization and business networks.

¢ The student should be able to use provided programs to solve the
system of linear equations.
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Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Mathematical Methods

Course Name

Mathematical Methods

Course Code

MA312

3 | Course type: Mand
Specialty / Elective

atory / General / Elective

.

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA224

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description This course is concerned with studying the basic regular convergence
theorem, Fourier series, Fourier transformations and integrals, as well as
explaining how to solve differential equations using series, showing
different types of polynomial functions.

Course Textbooks - Advanced Engineering Mathematics; Forth Edition, Erwin Kreyszig, John

Wiley & Sons, Inc., 1979.

- Advanced Calculus; Spiegel.

- Towers Guide to Mathematical Methods; Gilbert.

- Mathematical Methods for Physics and Engineering; Riley, Hobson, and
Bence, Cambridge University Press.

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.
Course Objectives By the end of the course the student will be able to:

e |dentify the orthogonal coordinates.

¢ |dentify the form of some differential operators in spherical and
cylindrical coordinates.

e Learn about the Fourier series and Fourier integrals.

e Learn how to solve some differential equations using series.

e Study of the Beta and Gamma functions, Bessel functions, and the
functions of (Hermite, Laguerre
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» lagrange and Chebyshev ) polynomials
» Learn about the elliptic integrals and elliptic functions of Jacobi.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Fourier series and Fourier integral.

Session 2 (Week 2)

Piecewise Continuous Functions, Orthogonal Functions System.

Session 3 (Week 3)

Bessel inequality, Weiss-Strass theorem.

Session 4 (Week 4)

Fourier expansion in orthogonal systems of complex functions.

Session 5 (Week 5)

Integration and Fourier transforms, Fourier transform in terms of sine and
cosine.

Session 6 (Week 6)

Special functions: Gamma function and its applications.

Session 7 (Week 7)

Beta function with its applications.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9) Bessel functions, their definition, characteristics and its application to solve
some problems.
Session 10 (Week 10) | Legendar functions, their definition, characteristics and its application to

solve some problems.

Session 11 (Week 11)

Legendar Functions Applications.

Session 12 (Week 12)

Hermite and Laguerre polynomials.

Session 13 (Week 13)

Lagrange polynomials - Chebyshev polynomials.

Session 14 (Week 14)

Applied methods for solving partial differential equations.

Session 15 (Week 15)

Problems involving the use of special functions and integral
transformations.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Statistical Methods

1 | Course Name Statistical Methods
Course Code ST202
3 | Course type: Mandatory / General / Elective
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements ST111
7 | Program Offered the Course Statistics Department
8 | Instruction Language Arabic- English
9 | Date of Course Approval 2023
Brief Description This course will provide students with a fundamental understanding of the
studying some statistical methods in statistical inference.
Course Textbooks Book Title & ISBN:

(ool dnaler Olygtiin ¢ 52Ul slasyl bl L(1998) . hemall e g csslandl Js
Pl dmalr ¢ J3Y! daddall . Sbasd! Judoall (550e +(2011) ks dazma 33020 o
Aodgaid) (usdhs) Sgain B esea

Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration 14 weeks x 4 hours = 56 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives By the end of the course the student will be able to:.

¢ Find the distribution of the sampling in two cases with replacement
and without replacement.

e use statistical tables.

e know the point estimation, the interval estimation, and the difference
between them.

* know the characteristics of good estimators.

¢ Give agood idea of testing confidence intervals.

¢ 6. Test the independence, Goodness of fit test, as well as one way
analysis of variance.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.
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Time Frame

Content Breakdown

Session 1 (Week 1)

Population and sample, the concept of sampling and sampling distributions:
(for the sample mean, for the difference between the means of two samples,

Session 2 (Week 2)

Proportion sampling for sample mean, difference distribution between two
proportions, distribution of sample variance, ratio distribution between two
sample variances.

Session 3 (Week 3)

Estimation: Point estimation (for the arithmetic mean of the population, for
the difference between the means of two populations, for the ratio, for the
difference between two ratios, the population variance, the ratio between
the two population variances)

Session 4 (Week 4)

Estimation: Point estimation (for the arithmetic mean of the population, for
the difference between the means of two populations, for the ratio, for the
difference between two ratios, the population variance, the ratio between
the two population variances)

Session 5 (Week 5)

Estimation of the interval (for the arithmetic mean of the population, for the
difference between the means of two populations, for the ratio, for the
difference between two ratios, the variance of the population, the ratio
between the two variances of two populations).

Session 6 (Week 6)

Estimation of the interval (for the arithmetic mean of the population, for the
difference between the means of two populations, for the ratio, for the
difference between two ratios, the variance of the population, the ratio
between the two variances of two populations).

Session 7 (Week 7)

Applications.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Characteristics of Estimators: Biased and Unbiased Estimators - Consistent,
Efficient and Sufficient Estimators

Session 10 (Week 10)

Hypothesis tests: simple and complex statistical hypothesis, one-sided and
two-sided statistical test, type | error and type |l error, critical region, level of
significance, power of the test.

Session 11 (Week 11)

Tests for one population: the arithmetic mean test of the population when
the population variance is known and unknown, the proportion test for a
specific characteristic, the sample variance test.

Session 12 (Week 12)

Tests for two populations: test the difference between the mean of two
populations when the two population variances are known and unknown, test
the difference between two ratios, test the ratio between the two population
variances.

Session 13 (Week 13)

The test for the ratio of variances between several populations (more than
two populations) or the Bartlett test, and the test for independence and
goodness of fit test.

Session 14 (Week 14)

Analysis of variance: general concepts and basics, one way analysis of
variance.

Session 15 (Week 15)

Applications

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

131




Generic Skills 1. The ability to estimate confidence intervals for the mean, for the ratio, and
for the variance of the population.

2. The ability to estimate confidence intervals for the difference between the
means of two populations, for the difference between two proportions, the
ratio between the two variances of two populations.

3. The ability to find good estimators.

4. The ability to test confidence intervals.

5. The ability to test the independence of the two variables, the goodness of
fit and the analysis of variance.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Special Functions

1 | Course Name Special Functions
2 | Course Code MA410
3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements Non
7 | Program Offered the Course Mathematics
8 | Instruction Language English-Arabic
9 | Date of Course Approval 2023

Brief Description Definition of gamma and beta functions, hypergeometric functions and their

integral formulas, orthogonal polynomials (Legendre, Hermite, Laguerre) and
their associated functions, Bessel functions. Introduce students to special
functions and use them as a tool in solving mathematical and physical
problems.

Course Textbooks Book Title & ISBN:

Bell W. W. (2004) Special Functions for Scientists and Engineers, Dover Books
on Mathematics, ISBN: 978-0486435213 r
Andrews L. C. (1998) Special Functions for Scientists and Engineers, 2nd ed.
New York: McGraw-Hill, ISBN: 0-8194-2616-4

Additional Resources:

Additional textbooks, handouts, and Web links may be used in this course at |
the discretion of your instructor.
Course Duration 14 weeks x 3 hours = 42 Teaching hours
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Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments, etc.

Course Objectives

By the end of the course the student will be able to:

e Defining the gamma and beta functions, their properties, and
deducing the relationships that link them.

o Defining Hypergeometric functions, deduce their integral formulas,
and verify their relationships with the planes of special functions and
their applications.

» Definition of Legendre, Hermet, Laguerre polynomials, and their
differential equations

s Describe Bessel functions and their properties, display their integral
formulas, and verify their applications in solving mathematical
problems.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Gamma function

Session 2 (Week 2)

Beta functions, Error Function

Session 3 (Week 3)

Laguerre polynomials

Session 4 (Week 4) Associate Laguerre polynomials
Session 5 (Week 5) Legendre polynomials
Session 6 (Week 6) Associate Legendre polynomials

Session 7 (Week 7)

Bessel function

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Modified Bessel function

Session 10 (Week 10)

Half-order Bessel function

Session 11 (Week 11)

Chebyshev polynomials first kind

Session 12 (Week 12)

Hermite polynomial

Session 13 (Week 13)

Heaviside Unit Step Function

Session 14 (Week 14)

Kronecker Delta Function, Dirac Delta Function

Session 15 (Week 15)

Physical and engineering applications

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session session of class, arriving on
time, returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
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instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Functional Analysis

1 | Course Name Functional Analysis

2 | Course Code MA411

3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements -

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

This course is concerned with studying the most important concepts,
theoretical results and applications in functional analysis. The course covers
normed, , Banach, Hilbert spaces and their impact on the basic theories of
functional analysis.

Course Textbooks

Book Title & ISBN:

- Elements of Functional Analysis; A. L. Brown and A. Page, Van Nostrand

Reinhald Company,

1970.
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Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at

the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

By the end of the course the student will be able to:

e Identify different spaces (metric, normed, Banach and Hilbert
spaces).

e |dentify partial and separate spaces, spaces in finite dimension.

¢ |dentify the basic concepts in an inner product.

e Identify Hilbert spaces, orthogonality and linear functions on this
space.

e Study the eigen-values and the eigen-vectors.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.
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Time Frame

Content Breakdown

Session 1 (Week 1)

Metric Spaces - Topology in Metric Spaces.

Session 2 (Week 2)

Convergence in metric spaces - Normed spaces.

Session 3 (Week 3) Cauchy sequence, Banach spaces.

Session 4 (Week 4) Subspaces, discrete spaces, spaces in finite dimension.
Session 5 (Week 5) Unitary Space C", The Spaces L' and L*.

Session 6 (Week 6) Banach algebra.

Session 7 (Week 7)

Inner Praduct, Schwartz -Inequalities.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Hilbert spaces, orthogonally in Hilbert spaces.

Session 10 (Week 10)

Hilbert space and its relationship to Banach space.

Session 11 (Week 11)

Orthogonal sequences and sets, Bessel-Inequality.

Session 12 (Week 12)

Linear Functions on Hilbert Spaces, Duality Spaces, Han-Banach theorem,
weak convergence.

Session 13 (Week 13)

Riess representation theory, Gram-Schmidt process.

Session 14 (Week 14)

Autocorrelation functions.

Session 15 (Week 15)

The eigen-values and the eigen-vectors.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Fluid Mechanics

1 | Course Name

Fluid Mechanics

2 | Course Code

MA412

Course type: Mand
Specialty / Elective

atory / General / Elective

Accredited Units

3 Credit units

5 | Educational Hours

3 Learning hours

6 | Pre-requisite Requirements MA223
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7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English |

9 | Date of Course Approval 2023

Brief Description

The course aims to provide students with concepts related to fluid
mechanics and how to find their various differential and integral equations.
The student also learns about different flows and how to derive the idea of
springs.

Course Textbooks

- Y. Cengel, J. Cimbala, Fluid Mechanics (Fundamentals and Applicayions),
McGraw-Hill Companies, New York (2006) |
-(2006) dsll daddalt  2il) )55 3aSe ¢ Gruo Eild daces .3 ¢Sl el BB -
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

By the end of the course the student will be able to:

» Revision for general concepts of objects.

e |dentify the fluid mechanics for static objects and fluid mechanics for
motion objects.

* Describe the types of flow and fluid motion. ,

* Recognize the differential and integral equations of fluid motion and their |
applications. '

* Eliciting the idea of springs.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

General definitions: solid, liquid and gaseous bodies - density - pressure -
velocity - acceleration - compressible and incompressible fluid - surface
tension - capillary property.

Session 2 (Week 2)

Types of flow: permanent, turbulent, external and internal.

Session 3 (Week 3)

Integral equations for fluid motion: continuity equation - momentum
decrease equation - energy equation.

Session 4 (Week 4)

Some applications involving a fluid flow at a circular tube.

Session 5 (Week 5)

Differential equations for the motion of a fluid (viscous - non-viscous):
continuity equation - momentum decrease equation.

Session 6 (Week 6)

Applications: Exact solutions for equations of motion.

Session 7 (Week 7)

Parallel flows: definition - conclusion of their equations - boundary and
initial conditions - applications (parallel flow in a straight channel (Poiseuille
flow), Couette flow).

Session 8 (Week 8)

Midterm Exam
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Session 9 (Week 9) Flow through a circular tube (Hagen-Piseuille's theorem), sudden

accelerated plate, Flow between two cylinders rotating at two different
angular velocities.

Session 10 (Week 10) | Current lines - current function - velocity (voltage) component and the '

relationship between them.

Session 11 (Week 11) | Potential Flow - Bernoulli's equation. - Potential plane flow applications.

Session 12 (Week 12) | Non-viscous potential flows: the (complex) nodal function - the nodal

potential - the nodal velocity - examples of some nodal functions.

Session 13 (Week 13) | Current line equations, Zero-Latency line equations.

Session 14 (Week 14) | Conclude the idea of springs and dual whirlpool, the vortex point, the eddy

source.
Session 15 (Week 15) | Anidea of the boundary layer,
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure |
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Coding Theory

1 | Course Name Coding Theory
2 | Course Code MA413
3 | Course type: Mandatory / General / Elective
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements MA212/MA312
7 | Program Offered the Course Mathematics
8 | Instruction Language English-Arabic
9 | Date of Course Approval 2023
Brief Description In this course, the student is introduced to the mathematical concepts of
coding and coding theory, as well as the theoretical concept of error
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correction coding using the elementary enumeration approach, linear
algebra, and finite fields, then discusses theoretical concepts,
computational problems, and applications of coding theory.

Course Textbooks

Book Title & ISBN: Introduction to coding theory

Introduction to coding theory Roth, R

Introduction to coding theory Van lint, J.H

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 5 hours = 70 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.
Course Objectives By the end of the course the student will be able to:

e Recognize the mathematical concepts of coding theory and
cryptography.

e Discusses the theoretical concept of error-correcting coding using
the elementary enumeration approach, linear algebra, and finite
fields.

e Discusses theoretical concepts, computational problems, and
applications of coding theory.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Encoding and decoding

Session 2 (Week 2) Encoding and decoding

Session 3 (Week 3) Vector spaces on finite fields

Session 4 (Week 4) Vector spaces on finite fields

Session 5 (Week 5) Linear codes

Session 6 (Week 6) Complete codes

Session 7 (Week 7) Similarity check matrices

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) Decoder

Session 10 (Week 10)

Hamming codes

Session 11 (Week 11)

Circular codes

Session 12 (Week 12) | BCH Codes

Session 13 (Week 13) | BCH Codes

Session 14 (Week 14) | Introduction to cryptanalysis

Session 15 (Week 15) | Exponential symbols and general coding keys

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
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graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure |
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as |
possible. Timetable may also be revised. I

Course Name: Computational Mathematics

1 | Course Name

Computational Mathematics

2 | Course Code

MA414

3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Mathematics Department
8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

This course will introduce the mathematical programming languages
(simulation, programming, mathematical operations, drawing). And Use
computers to solve calculus, linear algebra, and differential equations. Also
apply programming strategies to solve mathematical applications in physics,
biology and engineering.

Course Textbooks

Book Title & ISBN:

1. Gilat, A, “Matlab: An Introduction with Applications”, John Wiley & Sons;
3rd Edition edition, 2008, ISBN-13:978-0470108772, ISBN-10: 0470108770.
2.J. M. Borwein and M. P. Skerritt, “An Introduction to Modern
Mathematical Computing With Maple”, (Springer Undergraduate Texts in
Mathematics and Technology) 2012th Edition (2012), ISBN-13:978- !
1461442523, ISBN-10: 1461442524,

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 4 hours = 56 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Computer Laboratory.
Course Objectives By the end of the course the student will be able to:

¢ Introducing the impartance of technology in mathematical sciences
and its role in solving problems.
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* Provide the student with computer skills to solve mathematical
problems using scientific software.

* Developing students' skills in advanced scientific programming
techniques to deal with scientific applications.

e Deals with various programming commands such as arithmetic,
drawing, functions and frequency.

¢ Uses scientific programming commands to solve math problems.

¢ Creates a software model to solve scientific applications issues.

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Introduce the language or software will be used, its properties and functions.

Session 2 (Week 2)

Clarify the operation, inputs and outputs, basic operations of the language
(software), and its applications.

Session 3 (Week 3)

Applications of linear algebra problems: how to form a vector, matrix and
special matrices.

Session 4 (Week 4) &
Session 5 (Week 5)

Operations on arrays.

Session 6 (Week 6) &
Session 7 (Week 7)

Linear equations system.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Limits and its applications.

Session 10 (Week 10) | Solving differential problems.
Session 11 (Week 11) | Solving integration problems.
Session 12 (Week 12) | Solving some differential equations. ;

Session 13 (Week 13)

Function and Graph applications.

Session 14 (Week 14)

Sequences and series applications

Session 15 (Week 15)

Data analysis applications.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
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instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised. [

Course Name: Measure Theory

1 | Course Name Measure Theory

2 | Course Code MA415

3 | Course type: Mandatory / General / Elective .

Specialty / Elective |

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA321

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023
Brief Description This course will provide students with a fundamental understanding of the

basic concepts and theories in Measure Theory with a focus on the
Lebesgue measure and its properties to derive the Lebesgue integral which
is a generalization of the Riemann integral. Whereas the Lebesgue integral
can be used to find the integration of many important types of functions
that were not integrable according to the Riemann concept.
Course Textbooks Book Title & ISBN: i
- An Introduction to Measure Theory, Terence Tao, American Mathematical
Soc., 2011

:2010-2009 > Analzr Silgdiin (drgar B3lE .3 ~Ghudl Bl .3 ¢ pulbhll diylas -
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration 14 weeks x 3 hours = 42 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives By the end of the course the student will be able to:

* Explains mathematical concepts and theories in Measure Theory,
including measure, measurable (and integrable), and some of the
properties of these concepts.

* Demonstrate the basic results and theorems in measure and
integration theory and use them in analyzing, solving problems and
exercises.

® Lebesgue concept of integration and convergence theorems are
used to determine whether a function is integrable or not.

141

|




Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Power Set, symmetric difference (analog).

Session 2 (Week 2)

Properties of the characteristic function, modulo (convergence).

Session 3 (Week 3)

Sets algebra.

Session 4 (Week 4)

The Increasing and Decreasing Series.

Session 5 (Week 5)

Upper lower bound (Supremum), Lower upper bound (Infimum).

Session 6 (Week 6)

Characteristic Functions, measure: additive and semi-additive, continuity of |

measure from the bottom and from the top.

Session 7 (Week 7)

Extension Characteristic Functions: Unity Extension, an extension of
Lebesgue measure.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Complete Measure, Lebesgue Measurement on IR, measurability.

Session 10 (Week 10)

Measure function: The random variable of a measure function.

Session 11 (Week 11)

Distributive functions: properties, Borel groups, axioms of probability

measure. |

Session 12 (Week 12)

Measure defined on half-ring, Independent.

Session 13 (Week 13)

Lebesgue Integral: properties, Limits.

Session 14 (Week 14)

Fatous Theorem, Lebesgue Convergence Theorem, Cantelli-Borel Theorem,
Inequalities.

Session 15 (Week 15)

Orthogonal Projections, Product Measure Spaces.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of

publication. Content of the courses is revised on an ongoing basis to ensure |

relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon as

possible. Timetable may also be revised. |

Course Name: Biomathematics

1 | Course Name

Biomathematics

2 | Course Code

MA416
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3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours
Pre-requisite Requirements MA312

7 | Program Offered the Course Mathematics Department
Instruction Language Arabic-English
Date of Course Approval 2023

Brief Description This course will provide students with a fundamental understanding of

biological systems, for example differential equations for dynamic systems,
growth equations, half-life of radioactive substance, how to build models
provided by biology, and interpret mathematical results.

Course Textbooks Book Title & ISBN:

N.Britton "Essential mathematical biology" Springer 2003

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration 14 weeks x 3 hours = 42 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives By the end of the course the student will be able to:

s How to use mathematics to understand biological systems.

= Applying exponential functions in biology and calculating the
growth of insects, the half-life of a radioactive substance.

e Estimation of the time carbon dioxide is held in the lung during
breath holding.

* Measurement of cardiac output using the dye, dilution and entropy
method.

* Recognizing the relationship of thermodynamic principles to living
systems such as the shape of the arterial pulse, heart function test.

¢ Create differential equations for epidemiology in bacteriology (the
process of birth and death - and spread through the membrane).

Course Assessments Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Mathematical Modeling.

Session 2 (Week 2) Dynamic Systems as Differential Equations, Optimal Solutions of Dynamic
Differential Equations.

Session 3 (Week 3) Growth equations, competition for fixed resources.

Session 4 (Week 4) Applications of exponential functions in biology.

Session 5 (Week 5) Half-life of radioactive substance.

Session 6 (Week 6) Time curves.

Session 7 (Week 7) Concentration in the blood injected with drugs by separation.
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Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Common growth functions.

Session 10 (Week 10)

Exponential Curves, monomolecular curve.

Session 11 (Week 11)

Carbon dioxide time carry in lung during breath-holding.

Session 12 (Week 12)

Measurement of cardiac output (impulse) by Dye-Dilution method,
cybernetics and entropy.

Session 13 (Week 13)

Growth of isolated, non-isolated, two confecting populations.

Session 14 (Week 14)

Differential equations for epidemics.

Session 15 (Week 15) | Bacteriology: birth and death process, diffusion though membranes.
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Graph Theory

Course Name Graph Theory

2 | Course Code MA417

3 | Course type: Mandatory / General / Elective
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MA322

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic-English

9 | Date of Course Approval 2023

Brief Description

This course is concerned with the study of direct and indirect graphs and to
illustrate many different topics such as paths, loops, trees, Euler-loops,
identical and coverage, correlation and Menger's theory, flow network,
Vertex Graph. It also presents applications in different fields such as
computer science, physics and sociology.

Course Textbooks

Book Title & ISBN:

- Introduction to Graph Theory, D.B West, Prentice Hall 2nd edition (2001).
- Introduction to Graph Theory, R.J Trudeau, Dover Publications (1993)
Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

14 weeks x 3 hours = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.
Course Objectives By the end of the course the student will be able to:

* Provide the student with definitions and basic concepts of schema
theory.

e Develop skills in applying basic theories and algorithms.

* Enable the student to generate different examples.

e Develop proof technigues such as symmetry, counter examples of
boundary and induction.

¢ Develop the most important perspectives and main goals of graph
theory: classification, optimization, algorithms, and confrontation.

e Enable the student to apply his knowledge of schema theory to
various issues in other fields.

Course Assessments

Midterm Evaluation (includes at least one test) 40%.
Final Exam: 60 %.
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Introduction to graph theory and basic concepts in graph theory: schema
definition, simple schema, directed schema, weighted schema, complete
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schema, complementary schema, partial schema, multiple schema, binary
schema, regular schema, flat schema, paths and cycles, connected schema.

Session 2 (Week 2)

Vertex degree, operations on schematics, schema components, truncated
vertex and truncated edge, bridge edge, hand shaking theory.

Session 3 (Week 3)

Diagram representations, diagram paths and sequences: the incidence
matrix of the diagram, the adjacency matrix of the diagram, lllyrian circles,
the Kénigsberg bridge problem.

Session 4 (Week 4)

Schematic navigation, Euler diagrams and Hamiltonian cycles, degrees of
succession, Havel-Hakimi theorem.

Session 5 (Week 5)

Trees and distance: generated trees, minimum generated trees, tree
properties, schema diameter.

Session 6 (Week 6) Connection: vertex connection, edge connection, Whitney's theory.

Session 7 (Week 7) Graph coloring: number chromaticity, vertex and edge coloring, four color
theory, Cartesian multiplication.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9)

Flatness: Koratowski's Theorem, Euler's Formula, Cycle-Chord Method.

Session 10 (Week 10)

Matching in dual charts, augmenting paths, and headers.

Session 11 (Week 11)

Hall's theory, stability of conformity, factors.

Session 12 (Week 12) | Scheme algorithms: Dijkstra's shortest path algorithm, Floyd's algorithm,
depth-first search, range-first search.

Session 13 (Week 13) | Minimum cost algorithm for the generated tree, Prim's-Kruskal's algorithm.

Session 14 (Week 14) | Applications: The Traveling Sales-man Problem.

Session 15 (Week 15)

Chinese Post-man Problem.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Description of the Chemistry Program

1 | University Libyan Universities
2 | Faculty Faculty of Science
3 | Educational Program Chemistry
4 | Program Code CH
5 | Education System semester
6 | Number of Accredited Units 130 -140
7 | Program Starting Date Fall
8 | Date of Accreditation 2023
9 | Teaching Language Arabic/ English
10 | Person on Charge Program demonstrator

Introducing the program

The Department of Chemistry is concerned with teaching
modern chemistry and its most important applications. It
is also keen for its students to acquire skills in the field of
scientific research.

Targeted acceptance

Have an overall score of 65%

Certificates granted by the program

Bachelor's degree [

Program Goals

1. Provide graduates with a solid knowledge of
modern chemistry.

2. Training graduates to apply modern tools and
techniques in chemistry.

3. Strengthening scientific and service
communication relations with various bodies
and institutions in the community with the aim
of exchanging scientific experiences.

Sources of education and learning

Lectures, practical experiments, Textbooks, and internet
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Educational Program Contents (Courses)

No Course Code Pre- Course Education | Accredited | Lecture | Lab. | Tutorial | Educational
requisite Type method Units Hours

1. | General Mathematics | MA 011 - General | Theoretical 3 3 % 2 5

2. | General Mathematics Il MA 121 MA 011 General | Theoretical 3 3 * x 3

3. | Mathematics Iil MA 212 MA 213 General | Theoretical 3 3 ® 2 5

4, | Physics 1 PH 101 - General | Theoretical 2 2 x ® 2

5. | Physics 2 PH 201 PH 101 General | Theoretical 2 2 % % 2

6. | Physics 3 PH 301 PH 201 General | Theoretical 2 2 x x 2

7. | General statistics BS 022 General | Theoretical 3 3 % 1 a4

8. | General Chemistry 1 CH 100 ! General | Theoretical 3 3 x 2 5

9. | General Chemistry 2 CH 200 CH 100 General | Theoretical 3 3 x x 3

10.| Practical General Chemistry 2 CH111 CH 100 General Practical 1 x 3 % 3

11.| Analytical chemistry 1 CH211 CH 100, | Mandatory | Thearetical 2 2 *® x 2
CH 200

12.| Practical of Analytical chemistry CH212 CH211, | Mandatory | Practical 1 ® 3 % 3
1 CH111

13.| Analytical chemistry 2 CH 213 CH211 | Mandatory | Theoretical 2 2 * 2

14.| Practical Analytical chemistry 2 CH 214 CH212 | Mandatory | Practical 1 x 3 * 3
CH213

15.| Analytical chemistry 3 CH311 CH213, | Mandatory | Theoretical 2 2 ® 2

16.| Practical Analytical chemistry 3 CH 312 CH311, | Mandatory | Practical 1 % 3 3
CH214

17.| Analytical chemistry 4 CH 313 CH311 | Mandatory | Theoretical 2 2 *® x 2

18.| Practical Analytical chemistry 4 CH 314 CH 312, | Mandatory | Practical 1 X 3 X 3
CH 313

19.| Analytical chemistry 5 CH 411 CH313 | Mandatory | Theoretical 2 x 2

20.| Practical Analytical chemistry 5 CH 412 CH314, | Mandatory | Practical 1 3 3
CHA411
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21.| Inorganic chemistry 1 CH221 CH 100, | Mandatory | Theoretical
CH 200

22.| Inorganic chemistry 2 CH222 CH 221, | Mandatory | Theoratical

23.| Practical Inorganic chemistry 2 CH223 CH222, | Mandatory | Practical
CH 211

24.| Inorganic chemistry 3 CH321 CH223, | Mandatory | Theoretical

25,| Practical Inorganic chemistry 3 CH322 CH 321, | Mandatory | Practical
CH 223

26.| Inorganic chemistry 4 CH421 CH322, | Mandatory | Theoretical

27.| Practical Inorganic chemistry 4 CH422 CH 421, | Mandatory | Practical
CH 322

28.| organic chemistry 1 CH231 CH100, | Mandatory | Theoretical
CH 200

29.| Practical organic chemistry 1 CH232 CH211, | Mandatory | Practical
CH 231

30.| organic chemistry 2 CH233 CH232 | Mandatory | Theoretical

31.| Practical organic chemistry 2 CH224 CH233, | Mandatory | Practical
CH232

32.| organic chemistry 3 CH331 CH 233, | Mandatory | Theoretical
CH 234

33.| Practical arganic chemistry 3 CH332 CH 331, | Mandatory Practical
CH234

34.| organic chemistry 4 CH431 CH332, | Mandatory | Thecretical

35.| Practical organic chemistry 4 CH432 CH431, | Mandatory | Practical
CH 332

36.| Physical Chemistry 1 CH-241 MA121, | Mandatory | Theoretical
CH 200

37.| Practical Physical Chemistry 1 CH-242 | CH241, | Mandatory | Practical
CH212

38.| Physical Chemistry 2 CH-243 CH 241, | Mandatory | Theoretical
PH 301

39| Practical Physical Chemistry 2 CH-244 | CH243, | Mandatory | Practical
CH 242

40.| Physical Chemistry 3 CH-341 CH 243, | Mandatory | Theoretical
MA 212
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41.| Practical Physical Chemistry 3 CH-342 CH341, | Mandatory | Practical 1 * | x 3
CH 244

42.| Physical Chemistry 4 CH-343 | CH342 | Mandatory | Theoretical 3 3 x x 3

43.| Practical Physical Chemistry 4 CH-344 | CH343, | Mandatory | Practical 2 = 4 X 4
CH342

44.| Physical Chemistry 5 CH-441 CH344 | Mandatory | Theoretical 3 3 x X 3

45.| Physical Chemistry 6 CH-442 CH 441 | Mandatary | Theoretical 3 3 X x 3

46.| Biochemistry 1 CH 351 CH331 | Mandatory | Theoretical 2 3 % % 2

47.| Practical Biochemistry 1 CH352 CH214, | Mandatory | Practical 3 x 3 x 3
CH 351

48| Biochemistry 2 CH451 | CH431, | Mandatory | Theoretical 2 2 x x 2
CH 351,

49.] Practical Biochemistry 2 CH 452 CH451, | Mandatory | Practical % % 3 % 3
CH 352

50.| Industrial Chemistry 1 CH461 CH 222 | Mandatory | Theoretical 2 ® ® 2

51.| Practical Industrial Chemistry 1 CH 462 CH461, | Mandatory | Practical 1 3 x 3
CH 223
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Course Name: General Mathematics |

1 | Course Name General Mathematics |

2 | Course Code MA 011 |
3 | Course type: Mandatory / General General '
4 | Accredited Units 3 Credit Units

5 | Educational Hours 5 Learning hours

6 | Pre-requisite Requirements Non

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic / English [
9 | Date of Course Approval 2023 '

Brief Description

This course will provide students with a fundamental understanding of the
functions, continuity and the differential and its applications and other
essential fundamental concepts of mathematics.

Course Textbooks

Book Title & ISBN:

- Calculus with Analytic Geometry; Harcout Rebertellis, Denny Gulicky,
McGraw-Hill, Inc.,1986.
SEREN] L_J'IJSJ'I e C\__:JJ‘ (. ozl L3¢ dasg> Obas; o :( JSSH eyl ) uhﬁﬂlg Jualazl! -
.1999 Gua=iall
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

5 * 14 = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Introducing the concepts of groups, inequalities, and functions.

* Introducing the concepts of limits, connection, and differential.

* Clarifying the different ways to find the limits of real functions.

« lllustrate the different ways to study the connection of real functions.
* Studying the differential of real functions and applying differential
concepts in different topics.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

(Week 1) A general review of Sets, Inequalities, and Relations.

(Week 2) Functions: Domain and range of functions - algebraic operations on
functions.

(Week 3) One-to-One functions, On to functions - inverse functions.

(Week 4) Types of functions: Algebraic functions- polynomials Functions - Compound
functions - Odd and even functions.

(Week 5) Trigonometric Functions - inverse trigonometric Functions.

Limits: Defining the limit - Proving some theories.
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(Week 7)

Left and Right Limits - the limit when x goes to infinity.

(Week 8) Midterm Evaluations

(Week 9) Continuity of Functions -. Some Continuity Theories.

(Week 10) Differentiation: Definition of Differentiation- Differentiation Rules: Chain
Rule, Implicit Differentiation, Barometric Differentiation.

(Week 11) Derivatives of Exponential and Logarithmic Functions, Derivatives of
Trigonometric and Inverse Trigonometric Functions, Derivatives of higher
orders.

(Week 12) L'Opital's rule for Limits — Function Asymptotes.

(Week 13) Derivative applications.

(Week 14) Roll's Theorem ~ The Mean Value Theory - Convergence and Divergence
Tests.

(Week 15) Relative Maximum and Minimum Values - Maximum and Minimum Values -
Concavity and Convexity and Inflection points. Drawing Curves using the
Derivative.

(Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: General Mathematics Il

1 | Course Name General Mathematics Il
2 | Course Code MA 121

3 | Course type: Mandatory / General General

4 | Accredited Units 3 Credits

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements MAO011

7 | Program Offered the Course Mathematics Department
8 | Instruction Language Arabic / English

9 | Date of Course Approval 2023

Brief Description

This course is concerned with studying some important differentiation
applications that were not studied in General Mathematics | course, It is also
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concerned with studying integration in detail, dealing with the mathematical
methods used to find it and some related applications.

Course Textbooks

Book Title & ISBN:

- Calculus with Analytic Geometry ; Harcout Rebertellis, Denny Gulicky,

McGraw-Hill, Inc., 1986.

Lzl QS 1o ¢ zol an el 3¢ dang> Olanasy 3¢ [ S eyl ) JaBilly Jablasd) -
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Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at

the discretion of your instructor.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will have reliably
demonstrated the ability to:

* Understand the expansion of some real functions.

« Identify in detail the concepts of differentiation of functions and studying
some of the main theories of differentiation.

* Recognize the integration of real functions and the different ways to
perform the integration process.

* Study the application of integration concepts in various subjects.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

(Week 1) Finite integral: Riemann sum (definition - properties).

(Week 2) The fundamental theorem of differentiation in its first and second forms.

(Week 3) Infinite integration and its properties, middle value theory of integration.

(Week 4) Fundamental theorems of integration, differentiation under the integral
sign.

(Week 5) Integrals of Inverse Trigonometric Functions - Integrals of Logarithmic
Functions.

(Week 6) Integrals of Exponential Functions - Integrals of Hyperbolic Functions.

(Week 7) Methods of integration: Integration by substitution.

(Week 8) Midterm Evaluation

(Week 9) Integration Methods: Retail Integration.

(Week 10) Integration Methods: Integration by partial fractions.

(Week 11) Integration Methods: Integration by trigonometric substitution.

(Week 12) Integration Methods: Integration by other substitutions.

(Week 13) Finite integration applications: areas, volumes.

(Week 14) Finite integration applications: arc length (curve), surface area, center of
mass.

(Week 15) Improper integrals.

(Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Ordinary Differential Equations

1 [ Course Name Ordinary Differential Equations

2 | Course Code MA121
Course type: Mandatory / General Specialty

4 | Accredited Units 3 Credits
Educational Hours 5 Learning hours

6 | Pre-requisite Requirements MA120

7 | Program Offered the Course Mathematics

8 | Instruction Language Arabic- English

9 | Date of Course Approval 2023

Brief Description

This course provides students with a fundamental understanding of the of
ordinary differential equations and methods of solving some differential
equations of the first order are introduced, as well as solving linear differential
equations of higher orders, whether homogeneous or inhomogeneous.
Differential equations will also be used in many applications and the use of
series to solve linear differential equations of the second order.

Course Textbooks

A first course in Differential
D.GZ.ILL
Additional Resources:
Al CYolaall
dasgx Oliagy .2
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

5* 14 = 70 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

Upon completion of this course, the student will have reliably demaonstrated
the ability to:

* Learn the basic concepts of ordinary differential equation.

* Learn how to solve some differential equations of the first order.

» The ability to solve linear differential equations of higher order, whether
homogeneous or inhomogeneous.

* Using differential equations in many applications and using series to solve
linear differential equations of the second order.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

(Week 1)

Definition and examples of differential equations, their classification and
deletion of optional constants, concepts of general and special solutions,
explicit and implicit solutions.

(Week 2)

Methods for solving some differential equations of first order and first
degree: separation of variables: equations with homogeneous coefficients:
complete equation.

(Week 3)

For an incomplete equation: define the integral factor: find the integral
factor of the standard form of the equation

Linear Equation: Nonlinear Equation Bernoulli's Equation, A Brief
Introduction to The Existence and Oneness Theorem, Orthogonal Paths

(Week 4)

Linear Differential Equations of Higher Orders: Concepts of dependence
Theory and Linear Independence of Solutions and the Use of Runeskian-ldea

(Week 5)

Finding the solution to the inhomogeneous differential equation by the
method of variation of parameters. Cauchy-Euler equation for equations
with undetermined coefficients.

(Week 6)

Finding the solution to the inhomogeneous differential equation by the
method of covariance of parameters. Cauchy-Euler equation for equations
with unconstant coefficients.

(Week 7)

Linear differential equations with constant coefficients: the characteristic
equation, the general solution to the homogeneous differential equation for
different cases with different roots of the characteristic equation: distinct
real roots.

(Week 8)

Midterm Evaluation

(Week 9)

General solution to a homogeneous differential equation for different cases
with different roots of the equation: complex roots, frequency roots
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(Week 10) Methods for solving higher order linear equations using differential

operator.
(Week 11) Differential Equations Solutions for Various Application.
(Week 12) Using series to solve second-order linear differential equations: Showing

power series, normal and singular points.
Solve a differential equation around a normal point.

(Week 13) Solving differential equations around a regular singular point

a) The difference of the two roots of the indicative equation is equal to an
integer.

b) The difference between the roots of the indicative equation is equal to an
integer (non-logarithmic case).

(Week 14) c) Difference of two roots of an equation Principal integer (logarithmic case)
d) the roots of the equation are equal (frequency)
e) Solve the equation at the largest values of X (at infinity).

(Week 15) Gamma function- Beta function. Apply the previous methods to solve the
Lagender,Bessel, Hermite equation.

(Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: General Physics 1

1 | Course Name General Physics 1

2 Course Code PH 101

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
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4 | Accredited Units 2 Credits units
5 | Educational Hours 2 learning hours
6 Pre-requisite Requirements Non
7 | Program Offered the Course Physical Department
8 | Instruction Language Arabic/ English
9 | Date of Course Approval 2023
Brief Description The General Physics course contains the basic concepts of the principles of

mechanics, units of measurement, vectors, types of motion, Newton's laws
with their applications, wark, energy, and the laws of conservation of energy.
Properties of matter: elasticity & Hooke's law, states of matter, atmospheric
pressure with its units and fluids: surface tension, viscosity, Pascal's rule,
buoyancy law and Archimedes' rule, capillary property, fluid flow, continuity
equation, and Bernoulli's equation.

Course Textbooks

Textbook:
1. Fundamentals of Physics by Resnick & Halliday, John Wiley & Sons,
Inc., 2011, 9" Edition.
2. References: Physics For Scientists and Engineers with Modern Physics
by B. Serway, Thomson Learning, Belmont, CA, USA, 2014, 9" Edition.
3. University Physics with Modern Physics by F. Sears, M. Zeman sky’s,
Pearson, Addison Wesley, 2012, 13"

Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated

the ability to:

» Know physical units, distinguish between scalar and vector physical
quantities.

» Understand vector analysis.

* Dealing with linear motion laws.

* Understand the relationship between energy and work.

* Applying Newton's laws, energy and momentum conservation laws.

* Know the basics of the mechanical properties of materials and their areas

of application and know some of the basics of fluids.

* Explain some physical phenomena and how they occur.

+ Develop problem-solving skills and the ability to observe and conclude.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

(Week 1) Units and Vectors — Base Units, Vector Quantity, and Scalar Quantity —
Dimensions of Physical Quantities — Cartesian and Polar Coordinates

(Week 2) Vectors — Addition and Subtraction of Vectors — Vector Multiplication — Vector
Analysis

{Week 3} Motion in a straight line: Displacement- Velocity - Acceleration
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(Week 4) Uniform acceleration — free fall

(Week 5) Newton's Laws of Motion: Force — Newton's First Law — Newton's Second Law
— Applications

(Week 6) Newton's Third Law — Applications to Newton's Laws

(Week 7) Friction Force - Equilibrium — Applications

(Week 8) Midterm Evaluations

(Week 9) Work - Energy — Energy types - Power

(Week 10) Momentum - Energy conservation law - Momentum conservation law

(Week 11) Flexibility - Stress - Strain - Hooke's Law

(Week 12) States of matter - Pressure - Pressure units - Pressure gauges - Archimedes'
rule

(Week 13) Surface tension: Surface tension - Surface tension coefficient - Capillary
property

(Week 14) Viscosity: Coefficient of viscosity - Stoke's Law - Poiseuille's law

(Week 15) Continuity Equation - Bernoulli's Equation - Applications of Bernoulli's
Equation

(Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physics 2

1 | Course Name Physics 2

2 | Course Code PH 201

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 2 Credit units

5 | Educational Hours 2 Learning hours

6 | Pre-requisite Requirements PH 101

7 | Program Offered the Course Physical Department
8 | Instruction Language Arabic/ English

9 | Date of Course Approval 2023
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Brief Description

This course includes electrostatic and properties of electric charges, dielectric
and conductors, Coulomb's law, electric field, Gauss's law and explains the
concept of electric potential and capacitors. It also includes an explanation of
electrical current, resistance, electrical energy, and power. DC circuits: emf,
coupling resistors in series and in parallel and Kirchhoff's rules.

Course Textbooks

1- Fundamentals of Physics by Resnick & Halliday, John Wiley & Sons, Inc.,
2011, 9* Edition.

2- References: Physics For Scientists and Engineers with Modern Physics
by B. Serway, Thomson Learning, Belmont, CA, USA, 2014, 9™ Edition.

3- University Physics with Modern Physics by F. Sears, M. Zemansky's,
Pearson, Addison Wesley, 2012, 13"

Course Duration

2 * 14 = 28 teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated
the ability to:
e Recognize two types of electrical charge.
e Calculate the exchanged electrical force between stationary charges.
s Distinguish between the concepts of electric field and potential and
know the relationship between them.
* Understand Gauss's law, capacitance, and capacitors.
* Analyze the conduction circuits of resistors and apply Kirchhoff's
rules in calculating voltage and current,

Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

(Week 1) Charge and Matter; electric charge - dielectric and conductors

(Week 2) Electric force and Coulomb's law

(Week 3) Electric field: the electric field of point charges - electric field lines - the electric
field of continuous charge distribution - the movement of charged particles in
a uniform electric field.

(Week 4) Gauss's law: electric flux - Gauss's law - Application of Gauss's law to charged
insulators.

(Week 5) Potential: electric potential - potential energy - the potential difference in a
uniform electric field. [

(Week 6) Electric potential and potential energy due to point charges

(Week 7) Electric potential due to continuous charge distributions.

(Week 8) Midterm Evaluation

(Week 9) Capacitance and capacitors: Definition of capacitance - Capacitance
calculation - Types of capacitors - Connecting capacitors

(Week 10) Energy stored in a charged capacitor - capacitors and insulators

(Week 11) Dipole in an electric field.

(Week 12) Current and resistance: Electric current - Resistance and Ohm's law -
conduction of resistors.

(Week 13) Resistance and temperature - electrical power and power.
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(Week 14)

DC circuits: emf - connecting resistors in series and parallel.

(Week 15) Kirchhoff's rules & it's application
(Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Update

=

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physics 3

1 | Course Name Physics 3

2 | Course Code PH 301

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 2 Credits units

5 | Educational Hours 2 Learning hours

6 | Pre-requisite Requirements PH 201

7 | Program Offered the Course Physical Department

8 | Instruction Language Arabic/ English ]
9 | Date of Course Approval 2023 [

Brief Description

This course is divided into three parts; Sound, Light and Heat.

In the first part, the sound waves are introduced, the mathematical
description of the wave motion, as well as the speed of sound waves, sound
interferences, stopped waves, strikes and Doppler effect. Inthe second part,
the light waves will be studied, the nature of light, light properties such as
reflections and refractions, Interference - Diffraction - Polarization -Laser.
Heat will be studied in the third part, the concept of thermal energy and the
types of thermal measurements, the thermal quantity, heat capacity, and
specific heat of various materials, as well as thermal equilibrium, the law of
kinetic theory of gases and the law of thermodynamics.

Course Textbooks

1. Fundamentals of Physics by Resnick & Halliday, John Wiley & Sons,
Inc., 2011, 9" Edition.

2. References: Physics for Scientists and Engineers with Modern Physics
by B. Serway, Thomson Learning, Belmont, CA, USA, 2014, 9*" Edition.
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3. University Physics with Modern Physics by F. Sears, M. Zemansky'’s,
Pearson, Addison Wesley, 2012, 13

Course Duration

2 * 14 = 28 Teaching hours,

Delivery Lecture-based, Group interaction and discussion, self-directed activities.
Course Objectives Upon completion of this course, the student will have reliably
demonstrated the ability to:
* Distinguish between sound waves and light waves.
*  Know the properties of waves and how they propagate.
* Understand the difference between the concept of heat and
temperature.
*  Explain some physical phenomena and how they occur.
Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
(Week 1) Sound: Wave motion - classification of longitudinal and transverse waves —
the mathematical description of wave motion - simple harmonic motion
(Week 2) Speed of sound waves in solid media and gases - interference in waves -
stopped waves
(Week 3) Resonance in the tendons stretched at the ends and in the air columns -
sound intensity and sound intensity level
(Week 4) Strikes - Doppler effect - Applications
(Week 5) Light: the nature of light - the propagation of light - reflection and refraction
(Week 6) Total internal reflection - critical angle - scattering - deviation in the prism.
(Week 7) Mirrors and lenses: the general law of mirrors and lenses - adjacent lenses -
optical devices.
(Week 8) Midterm Evaluation
(Week 9) Microscope and Endoscope - Vision defects and lenses used for vision
defects.
(Week 10) Interference - Diffraction - Polarization - Laser
(Week 11) Heat: the concept of thermal energy-temperature measurement and types
of thermometers - Kelvin scale
(Week 12) Thermal expansion (longitudinal - surface - volumetric) and expansion
coefficient
(Week 13) Heat quantity- heat capacity and specific heat-thermal equilibrium.
(Week 14) Thermomechanical equivalent-latent heat and state change - heat transfer
(conduction, convection, radiation)
(Week 15) Ideal Gas - General Law of Gases - Kinetic Theory of Ideal Gas - First Law of
Thermodynamics
(Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
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have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: General Statistics

1 | Course Name

General Statistics

2 | Course Code

ST101

3 | Course type: Mandatory / General

Specialty

Accredited Units

3 Credit units

Educational Hours

4 Learning hours

6 | Pre-requisite Requirements

MA101

7 | Program Offered the Course

Statistics Department

8 | Instruction Language Arabic- English
9 | Date of Course Approval 2023
Brief Description This course will provide students with a fundamental understanding of the

statistics and its importance, measures of central tendency and measures of
dispersion, the cancept of probability, conditional probability and
independence, Bayes' theorem, the concept of random variables and
probability distributions, sampling distributions and the central limit theory,
the concept of estimation by point and intervals, the concept of hypothesis
tests

Course Textbooks

Gl e, G)leadl e 22000 Elga oolygiie ¢ Gaskilly Lykaull Y laisYlg cbasl
Introductory statistics with R, 2" ed. By Peter Dalgaard

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

4 * 14 = 56 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.
Course Objectives Upon completion of this course, the student will have reliably

demonstrated the ability to:

* [dentify measures of central tendency and measures of dispersion and
methods of calculating them for single data only.

» |dentify the concept of probability and rules.

* Know the concept of random variables and probability distributions.
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* Learn about the concept of sampling distributions and the central limit
theorem.
* Identify the concept of estimation and hypothesis tests.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Measures of central tendency (calculated from individual data only): mean,
median, mode, and characteristics of each one of them.

Session 2 (Week 2)

Measures of dispersion (calculated from single data only): range, variance,
standard deviation, coefficient of variation.

Session 3 (Week 3)

Random experiments, sample space, event, counting methods for limited
sample space, definition of probability and its rules.

Session 4 (Week 4)

Random experiments, sample space, event, counting methods for limited
sample space, definition of probability and its rules.

Session 5 (Week 5)

Conditional probability, independence, the law of total probability, and
Bayes' theorem.

Session 6 (Week 6)

The concept of random variables and probability distributions.

Session 7 (Week 7)

The concept of random variables and probability distributions.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Discrete Probability Distributions (Binomial and Poisson)

Session 10 (Week 10)

Continuous probability distributions (Normal and t-distribution)

Session 11 (Week 11)

Sampling distributions, central limit theorem, and the relationship between
some probability distributions and the normal distribution.

Session 12 (Week 12)

Sampling distributions, central limit theorem, and the relationship between
some probability distributions and the normal distribution.

Session 13 (Week 13)

Point estimation and confidence intervals.

Session 14 (Week 14)

Point estimation and confidence intervals.

Session 15 (Week 15)

Hypothesis tests

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills * The student should be able to work in a team for the purpose of data

processing.

¢ The student should be able to distinguish between measures of central
tendency and measures of dispersion and their characteristics.

* The student should be able to gain the skill of presenting and describing
the data verbally and in writing.

* The student should be able to deal with some probabilities problems and
methods of calculating them.

* The student should be able to distinguish between discrete and
continuous probabilistic functions.

* The student should be able to find different probabilities using discrete
and continuous probability distributions.
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Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: General Chemistry 1

1 | Course Name

General Chemistry 1

2 | Course Code

CH 100

3 | Course type: Mandatory / General / General
Specialty / Elective

4 | Accredited Units

3 Credit units

5 | Educational Hours

5 Learning hours

6 | Pre-requisite Requirements MAO11, PH101

7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

The concept of the atom is the historical outlook, Bohr model with a
conception of the atom, an atomic number with mass number, also unit of
atomic masses, isotopes with atomic weight, the number of valences and the
number of oxidation, the classification of elements and chemical
effectiveness, the atomic spectrum and the number of quantum, the
electronic structure of the atom, the periodic table, electronegativity,
chemical bonds, the basics of organic chemistry, solutions and their laws,
gases and their laws.

Course Textbooks

GV a1 3Sa $al anz ) 35 JY1 520l (Als ESoliall dalal leaiSle
*General chemistry: Principles, patens, and Application- Bruce Averill,
Patricia Eldrege, Saylor Foundation , 8th Edition

*Ebbing and Gammon. General Chemistry 11th edition. Belmont:
Brooks/Cole Cengage Learning, 2016. (Hardcover, Loose Leaf, or eBook).

Course Duration

5 * 14 = 70 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the primitive threshold of the fundamentals of chemistry.
* |dentify important and detailed elements.

* Identify on the basis of each individual in the course.

* Identify the problem, terms, and conditions, causes, and explanations.
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* Identify various chemical efficacy.

* Construction of the first units in the rules of chemistry.

* Write chemical elements as a combined table that deals with all chemical
compounds.

* Development of analytical and physical calculation methods.

* Implementation of the practical part of them, watching and results.

Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) 1. The concept of corn and the historical outlook
Session 2 (Week 2) 2. Bohr's model and perception of corn
Session 3 (Week 3) 3. Atomic number and mass number
Session 4 (Week 4) 4. Atomic Mass Unit
Session 5 (Week 5) 5. Isotopes and atomic weight
Session 6 (Week 6) 6. The number of valence and the number of oxidations
Session 7 (Week 7) 7. Classification of elements and chemical effectiveness
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Atomic spectrum and quantum number
Session 10 (Week 10) 2. Electronic construction of corn
Session 11 (Week 11) 3. Periodic table
Session 12 (Week 12) 4. Electronegativity, chemical bonds
Session 13 (Week 13) 5. Fundamentals of Organic Chemistry
Session 14 (Week 14) 6. Solutions and their laws
Session 15 (Week 15) 7. Gases and their laws

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: General Chemistry 2

Course Name General Chemistry 2
2 | Course Code CH 200
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements MA101, CH 100
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023

Brief Description

Provide the student with information on ideal gases and real gases and
familiarity with the concept of changes in states of matter.

Understand the basic concepts of how to express units of concentration of
chemical solutions and the movement of chemical reactions.

Introduce the student to understand chemical equilibrium, acids, and bases.
The student understands the meaning of solubility and the equilibrium of
complex ions.

Course Textbooks

GV S S50 53l e (GW19 JsY1 e3) Aidlg tsobiall dala)l cliasSII @
3th Edition
* General chemistry: Principles, patens ,and Application- Bruce
Averill, Patricia Eldrege, Saylor Foundation , 8th Edition

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:
* The student must have the ability to work together .
* The ability to use the Internet to obtain the required information.
* Scientific and analytical thinking.
* Apply mathematical relationships when solving problems related to
the subject of study.
* Gain the skill of dealing with gases and changes to states of matter.
* Importantis placed on the knowledge gained about the properties of
solutions and the movement of chemical reactions.
* Shows the general meaning of the concept of chemical equilibrium,
acids and bases.
* Ability to apply the laws and mathematical relationships of gases and
states of matter.
* The ability to distinguish between units of concentration and the
movement of chemical reactions Perform all calculations related to
chemical equilibrium, acids and bases.
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* Ability to interpret solubility of solutions and complex ion
equilibrium.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Metals, nonmetals and metalloids - alkali and alkali elements.

Session 2 (Week 2) 2. halogens - inert gases - and rare metals.

Session 3 (Week 3) 3. Equilibrium - ionization theory - internal transition and transition
elements - Brgnsted and Lowry concept of acid and base.

Session 4 (Week 4) 4. Decomposition - ionic decomposition of water - pH & pOH values.

Session 5 (Week 5) 5. Chemical bonding - covalent and harmonic bonding.

Session 6 (Week 6) 6. Sorbital, P, d, and their forms

Session 7 (Week 7) 7. The principle of hybridization and interference in atomic astronomies.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 1. The sigma and bay link

Session 10 (Week 10) 2. The electronic structure of simple molecules.

Session 11 (Week 11) 3. States of matter and chemical forces.

Session 12 (Week 12) 4. Properties of solutions.

Session 13 (Week 13) 5. Kinetic of chemical reaction.

Session 14 (Week 14) 6. Solubility and Complex lon Equilibrium.

Session 15 (Week 15) 7. Buffer solution - evidence theories.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical General Chemistry 2

1 | Course Name

General Chemistry Laboratory

2 | Course Code

CH 111
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3 | Course type: Mandatory / General / MANDATORY
Specialty / Elective

4 | Accredited Units 1 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements

CH 200

7 | Program Offered the Course

CHEMISTRY DEPARTMENT

8 | Instruction Language

ENGHLISH AND ARABIC

9 | Date of Course Approval 2023

Brief Description

In this course, the three groups of acid cracks are detected and identified.
Examination and identification of the acid fraction of an unknown inorganic
salt, solubilities of different salts will be studied.

Course Textbooks

Ebbing and Gammon. General Chemistry 11th edition. Belmont:
Brooks/Cole Cengage Learning, 2016. (Hardcover, Loose Leaf, or eBook).

Course Duration

3 * 14 = 42 Teaching hours

Delivery Laboratory practice
| Course By the end of the course the student will be able to:
' Objectives 1. identifying the chemistry lab safety
2. Describe how to properly take measurements, record data, perform |
calculations, analyze results, and summarize findings in simple I
experiments.
3. Determine fundamental physical and chemical properties of
chemical compounds.
4. How to distinguish between acids and bases.
5. lIdentification of the acid fraction of an unknown inorganic salt.
Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

e The safety in chemical lab

Session 2 (Week 2)

e Some laboratory protocols

Session 3 (Week 3) e Basic chemical reactions,

Session 4 (Week 4) e Separation of salt mixtures

Session 5 (Week 5) ¢ identify some basic radicals.

Session 6 (Week 6) ¢ |dentify some acid radicals.

Session 7 (Week 7) Midterm Evaluation

Session 8 (Week 8) e Calibration

Session 9 » Chemical equilibrium (Le Chatelier's rule).

Session 10 * Comparing solutions of different substances of nature (absorbent or
exothermic) without using a thermometer.

Session 11 * Oxidation-reduction reactions, (commonly known as redox

reactions).
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Session 12

» Oxidation-reduction reactions, (commonly known as redox
reactions).

Session 13 e Determination of Acid Content in Vinegar

Session 14 e Determination of Chloride Content in Seawater

Session 15 * Determination of Solubilities of Salts in water such as acetate ion
(C;Hs0?7), the nitrate ion (NO* ), the chlorate ion (CI0?"), sulfate
ion (SO: >) and the perchlorate ion (CIO*").

Session 16 Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Analytical Chemistry 1

Course Name Analytical chemistry 1
2 | Course Code CH 211
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 2 Credit units
5 | Educational Hours 2 Learning hours
6 | Pre-requisite Requirements CH 100, CH 200
7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English
9 | Date of Course Approval 2023
Brief Description This course includes:
1- Anintroduction to analytical chemistry, Types of chemical analysis.
2- Gravimetric analysis
3- Anintroduction to volumetric analysis methods.
4- Theory of neutralization titrations for simple systems.

5- Titration curves for complex acid-base systems.
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6- Application of neutralization titrations.
7- The concept of pH and buffer solutions.

Course Textbooks
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Fundamentals of Analytical Chemistry; Douglas A. Skoog, Donald M. West,
F. James Holler, Stanley R. Crouch: 2013

Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lectures, group interaction and discussion, self-directed activities, active
participation.

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:
1. Defining the chemical analysis and its types.
2. Knowing the theoretical basis for quantitative analysis methods
and describe each step of the analysis.
3. Knowing the advantage and disadvantages of the studied method.
4. Understanding the different ways of expressing concentrations
and how to calculate them.
5. volumetric analysis (Types and Requirements)
6. Appling the calculations to determine the concentration, the
amount and the percentage of the analyte.
7. Understanding Theory of indicator behavior.
8. Understanding the concept of pH and pOH.
9. Understanding the concept of buffer solutions (definition-
preparation-capacity).

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

An introduction into analytical chemistry
Quantitative and qualitative chemical analysis.
Types of quantitative analysis.

Steps of the quantitative analysis process.

Session 2 (Week 2)

An introduction to Gravimetric analysis

Calculating the results from the gravimetric data.
Properties of Precipitates and precipitating reagents.
Purity of precipitates.

Session 3 (Week 3)

A critique of the gravimetric methods:
Time required.

Sensitivity

Accuracy

Specificity
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Session 4 (Week 4)

[
o

. Application of gravimetric methods:
Inarganic precipitating agents
Organic precipitating agents.

T o

[
[

. Anintroduction to volumetric methods of analysis
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a. Definitions of some terms:

b. (Titration- back titration- standard solutions-end point.... etc.)
12. Titration requirements.

13. Reactions and reagents used in volumetric analysis.

Session 6 (Week 6)

14. Calculations associated with titrimetric methods:
a. Concentration and their units
b. Equivalent weight.

Session 7 (Week 7)

15. Calculation of results from titration data
a. Number of moles

Weight of moles of analyte
Concentration of analyte.

o o

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Precipitation titrations
The curves of precipitation reactions
Applications of precipitation reactions.

Session 10 (Week 10)

Neutralization titrations for simple system:
Titration curves for strong acid and strong base
Titration curves for weak acid and weak base

Session 11 (Week 11)

Chemical Equilibrium
Theory of acid-base indicators behavior

Session 12 (Week 12)

Titration curves for complex acid-base system

Titration cures for a mixture of a weak and strong acid or a weak and
strong base

Equilibrium calculation for polyfunctional acid-base systems.

e e o R DT e

Session 13 (Week 13)

Application of neutralization titrations:
Preparation of standard solutions
Standardization of acid solutions

Session 14 (Week 14)

Buffer solutions:
Definition
preparation
capacity
Concept of pH

Session 15 (Week 15)

pH & pOH
their values
some calculations and applications on pH and pOH

o @ Do oo oo gy e

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.
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Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Analytical Chemistry 1

1 | Course Name

Practical Analytical Chemistry 1

2 | Course Code

CH 212

Specialty / Elective

3 | Course type: Mandatory / General / Mandatory

4 | Accredited Units

1 Credit units

5 | Educational Hours

3 Learning hours

6 | Pre-requisite Requirements CH211,CH111

7 | Program Offered the Course Chemistry Department

8 | Instruction Language Arabic & English

9 | Date of Course Approval 2023

Brief Description This course includes an introduction to analytical chemistry, methods of

preparation of standard solutions, pH calculation. - Titration and Titration

Course Textbooks
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Titrimetric Analysis, An Intrductory Course , Norman B. Johnstone and
Thomas C. Downie ; University of London Press, 1961.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery Laboratory experiments in Volumetric Analytical Chemistry Laboratory
Course Objectives Upon completion of this course, the student will have reliably
demonstrated the ability to:
* The student should be aware that analytical chemistry is
essentially indispensable in the science of life.
s Understand the different methods of preparing standard solutions
and calculate them easily.
* Determine the requirements for calibration by type.
* |dentify the types of indicators and the mechanism of its work and
how to apply them practically.
® Uses chemical calculations to prepare solutions and calculate the
valence / end point
Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %
A 50 % is required for a pass in this course.

173




Time Frame Content Breakdown

Session 1 (Week 1) 1. Introduction to the tools and devices used in volumetric analysis

Session 2 (Week 2) 2. Solutions and methods of their preparation (from solids, from liquid
substances)

Session 3 (Week 3) 3. Preparation & Dilution Solutions

Session 4 (Week 4) 4. Determination of sodium hydroxide solution using a standard 0.1
solution of HCl acid.

Session 5 (Week 5) 5. Determination of carbonate solution using 0.1 standard solution of
HCl acid

Session 6 (Week 6) 6. Analysis of a mixture of carbonates and bicarbonates.

| Session 7 (Week 7) 7. Analysis of mixture of carbanates and hydroxide.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 8. Analysis of a mixture of sulfuric and acetic acid.

Session 10 (Week 10) 9. Determination of phosphoric acid.

Session 11 (Week 11) 10. Analysis of a mixture of phosphoric acid and sulfuric acid.

Session 12 (Week 12) 11. Determination of ammonia in its solid salts.

Session 13 (Week 13) 12. Analysis of a mixture of sodium hydroxide and ammonium
hydroxide.

Session 14 (Week 14) 13. Titration of silver nitrate with a standard sodium chloride solution.

Session 15 (Week 15) 14. Analysis of a mixture of hydrochloric acid and sodium chloride.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

| Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Analytical Chemistry 2

1 | Course Name Analytical chemistry 2
2 | Course Code CH 213
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 2 Credit units
5 | Educational Hours 2 Learning hours
6 | Pre-requisite Requirements CH 211
7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English
9 | Date of Course Approval 2023
Brief Description This course includes:

1. Acid-base titrations in nonaqueous media.
2. Complex-formation titrations.
3. Equilibria in oxidation-reduction system.
4. Theory of oxidation-reduction titrations.
5. Application of oxidation-reduction titrations.
Course Textbooks Fundamentals of Analytical Chemistry ; Douglas A. Skoog, Donald M.
West, F. James Holler, Stanley R. Crouch; 2013
Jrogall daslr 1 il dumas Colb L 2loadl @ald Wde ¢ dddoat)l ¢ LasSU! puuss
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Course Duration 2 * 14 = 28 teaching hours.

Delivery Lectures, group interaction and discussion, self-directed activities, active
participation.

Course Objectives By studying the course, the student will have reliably demonstrated the
ability to:

1. Knowing the thearetical basis for acid-base titrations in
nonagqueous media and its applications.

2. Writing the balanced equations for oxidation-reduction reactions.

Understanding how to calculate the concentrations of analytes.

4. Understanding the importance of the complex-formation titrations
as a quantitative analytical method.

5. Knowing how to write a balanced equation to oxidation-reduction
reactions.

6. Understanding the fundamentals of electrochemistry.

7. Understanding how to calculate electrode potential.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.

Time Frame Content Breakdown

&

175




Session 1 (Week 1) 1. Solvent for nonaqueous titration.
2. Neutralization reactions in amphiprotic solvents.
Session 2 (Week 2) 3. Effect of acidity or Basicity of solvents on solute behavior,
4. End —point detection in nonaqueous titration.
5. Applications of nonaqueous titration.
Session 3 (Week 3) 6. Complex-formation titrations:
a. Titration with inorganic complexing reagents
Session 4 (Week 4) 7. Titration with aminopolycarboxylic acids.
Session 5 (Week 5) 8. Complexes of EDTA and metal ions
9. Derivation of EDTA titration curves.
Session 6 (Week 6) 10. Titration curves of EDTA
11. End-points for EDTA titrations
Session 7 (Week 7) 12. Theory of oxidation-reduction titrations
13. Titration curves.
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Oxidation-Reduction Indictors
2. Potentiometric end point
Session 10 (Week 10) 3. Equilibria in oxidation-reduction systems.
4. Fundamentals of electrochemistry.
5. Electrode processes.
6. Electrode potential
Session 11 (Week 11) 7. Standard electrode potential.
8. Cell potential and application of Nernst equation
Session 12 (Week 12) 9. Equilibrium constants from standard electrode potentials
Session 13 (Week 13) 10. Application of oxidation-reduction titrations
11. Oxidation reagents
12. Reduction reagents
13. Reaction of permanganate ion
Session 14 (Week 14) 14. Application of permanganate titrations to acidic solutions
15. Dichromate solutions and its applications
16. Potassium promate
Session 15 (Week 15) 17. lodimetric method
18. Preparation and properties of iodine solutions
19. Standardization of iodine solution
20. Application of standard icdine
21. Standardization of thiosulfate solution.
22. Sources of error in iodometric methods
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.
Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
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numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon
as possible. Timetable may also be revised.

Course Name: Practical Analytical Chemistry 2

Course Name

Practical Analytical Chemistry 2

Course Code

CH 214

Course type: Mandatory / General /

Specialty / Elective

Mandatory

Accredited Units

1 Credit units

Educational Hours

3 Learning hours

6 [ Pre-requisite Requirements

CH 212, CH 213

7 | Program Offered the Course

Chemistry Department

8 | Instruction Language

Arabic & English

9 | Date of Course Approval

2023

Brief Description

This course includes methods of preparation of standard solutions for
oxidizing and reducing agents, redox and reduction titrations

Course Textbooks
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Titrimetric Analysis, An Introductory Course, Norman B. Johnstone and
Thomas C. Downie ; University of London Press, 1961.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Laboratory experiments in Analytical Chemistry Laboratory

Course Objectives

Upon completion of this course, the student will have reliably
demonstrated the ability to:
* Understand the different ways to prepare and calculate standard
solutions easily
* |dentify types of redox calibrations
* Learn about complex configuration calibrations

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Prepare a solution of permanganate.

Session 2 (Week 2)

o

Determination of permanganate using oxalic acid.

Session 3 (Week 3)

3. Determination of ferrous in a sample of ferrous sulfate and
ammonium.

Session 4 (Week 4) 4. Analysis of a mixture of oxalic acid and sodium oxalate.
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Session 5 (Week 5)

5. Prepare a solution of potassium dichromate and estimate the iron
(ferrous) sample with it.

Session 6 (Week 6)

6. Analysis of a mixture of ferrous and ferric using potassium dichromate,

Session 7 (Week 7) 7. _Unknown identification experiment to train students on real samples
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 8. Prepare the iodine solution and estimate it with a solution of sodium

thiosulfate.

Session 10 (Week 10)

9. Determination of amount of copper in copper sulfate.

Session 11 (Week 11)

10. Determination of calcium and magnesium by EDTA.

Session 12 (Week 12)

11. Determination of the percentage of iron in one of its ores

Session 13 (Week 13)

12. Determination of lead on a sample as of lead chromate.

Session 14 (Week 14)

13. Nickel estimation as nickel dimethyl glycozyme.

Session 15 (Week 15)

14. Determination of aluminum on a sample as aluminum oxide.

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Analytical Chemistry 3

1 | Course Name

Analytical chemistry 3

2 | Course Code

CH311

3 | Course type: Mand
Specialty / Elective

atory / General / Mandatory

4 | Accredited Units

2 Credit units

5 | Educational Hours

2 Learning hours

6 | Pre-requisite Requirements CH 213

7 | Program Offered the Course Chemistry Department
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8 | Instruction Language

Arabic & English

9 | Date of Course Approval

2023

Brief Description

This course will provide students with
- fundamental understanding of the potentiometric methods.
- Electrochemical cells and electrogravimetry methods.
- Coulometric methods of analysis
- voltammetry

Course Textbooks

Fundamentals of Analytical Chemistry ; Douglas A. Skoog, Donald M. West,
F.James Holler, Stanley R. Crouch; 2013
o gall dxala 1 A s Coli L L) el Lga ! Addoall cleadSI)

Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated
the ahility to:

* Understand the basic of electrochemical cells and conducting electrode
voltage calculation

* |dentify the theoretical basis and the conditions related to
electrochemical method of analysis.

* Recognize the appropriate electrolytic analysis technique to analyze a
sample.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown
Session 1 (Week 1) Potentiometric methods
potential measurement
Reference electrode
Session 2 (Week 2) Indicator electrode
Session 3 (Week 3) Membrane electrode

Session 4 (Week 4)

Direct potentiometric measurement
Potentiometric titrations

Session 5 (Week 5)

Electrogravimetric methods
Current-Voltage relationship during an electrolysis

Session 6 (Week 6)
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Constant-current electrolysis
10. Effect of experimental variables

Session 7 (Week 7)

11. Controlled electrode-potential methods
12. Spontaneous or internal electrolysis

Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) Coulometric methods of analysis
The measurement of quantity of electrons
Types of coulometric methods
Session 10 (Week 10) Coulometric methods at constant electrode potential

Coulometric titrations

Session 11 (Week 11)

Voltammetry
Polarography

il L ol el
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7. The dropping mercury electrode I

Session 12 (Week 12)

8. Application of polarography
8. Inorganic and organic polarographic analysis

Session 13 (Week 13)

10. Amperometric titrations

Session 14 (Week 14)

11. Amperometric titrations with two polarized microelectrodes

Session 15 (Week 15)

12. Modified polarographic methods

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note,

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will he
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Analytical Chemistry 3

1 | Course Name

Practical Analytical Chemistry 3

Course Code CH 312
Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 214, CH 311
7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English
9 [ Date of Course Approval 2023

Brief Description

This course includes learning about the applied foundations of electrolysis
methods in the field of analytical chemistry.

Course Textbooks
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Course Duration

3 * 14 = 42 teaching hours.

Delivery

Laboratory experiments in Analytical Chemistry Laboratory
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Course Objectives

Upon completion of this course, the student will have reliably
demonstrated the ability to:

The student understands the applied basics of electrolysis
methods in the field of analytical chemistry,

Introduce the student to the methods of electrogravimetric
analysis.

Introduce the student to the experiences of voltametric methods.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1) 1. Voltametric titration of certain acids and bases (standardization of
hydrochloric acid using sodium hydroxide) and determination of the
Pka
Session 2 (Week 2) 2. Determination of the concentration of acetic acid and the Pka using
sodium hydroxide
Session 3 (Week 3) 3. Voltametric titration of some precipitation reactions using the silver
electrode (Determination of chloride by voltametric methods).
Session 4 (Week 4) 4. Voltametric titration of certain redox reactions between iron (M) and
cesium (IV)
Session 5 (Week 5) 5. Estimation of copper by the method of electrical deposition.
Session 6 (Week 6) 6. Separation and estimation of copper and nickel in a mixture using
the method of electrical precipitation.
Session 7 (Week 7) 7. Unknown identification experiment to train students on real
samples
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Measurement of conductivity of a mixture of hydrochloric acid and
acetic acid using sodium hydroxide.
Session 10 (Week 10) 2. Determination of fluoride in a sample of water (drinking water,
sewage or industrial drainage) using selective fluoride electrode.
Session 11 (Week 11) 3. Determination of the dissolution and solubility product of silver
chloride in distilled water by potential methods.
Session 12 (Week 12) 4. Determination of vitamin C by potential titration methods
Session 13 (Week 13) 5. Assign a melting quotient constant to a scarce soluble salt using
measurements of the electrical driving force of the cell,
Session 14 (Week 14) 6. Determination of the solubility product constant for a rare soluble
salt using electromotive force measurements of the cell
Session 15 (Week 15) 7. Determination of the corrosion rate of a metal in an acidic medium
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.
Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
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numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Analytical Chemistry 4

1 | Course Name Analytical chemistry 4
2 | Course Code CH 313
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 2 Credit units
5 | Educational Hours 2 Learning hours
6 | Pre-requisite Requirements CH 311
7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English
9 | Date of Course Approval 2023
Brief Description This course is designed to provide the student with the

- fundamental understanding of the analytical Separation Methods
with focusing on:

- Separation by precipitation

- Extraction methods for isolating analytes from complex sample

prior to analysis.,

- Chromatographic separation methods (principles and types).
Also this course will reviews some of the fundamental properties and
concepts involving electromagnetic radiation.

- Quantitative aspects of absorption measurements.

Course Textbooks

Fundamentals of Analytical Chemistry by y Douglas A. Skoog , Donald M.
West , F. James Holler, Stanley R. Crouch

"Principles of Instrumental Analysis", Douglas. A. Skoog, F.J. Holler and T.A.
Nieman, 5th ed., Learning, INC, New York, 1998, USA
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Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will:
* Understand the theoretical aspect related to the basic concepts
and various application of separation methods.
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Identify the importance of chemical separation methods which is
show the fact that combines the two properties of separation and
analysis

determine how to obtain the quantitative and the qualitative
analysis by measuring light intensity.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

Analytical separations
Separation by precipitation

Session 2 (Week 2)

Extraction methods

Theory

Types of extraction procedures
Application of extraction procedures

Session 3 (Week 3)
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Chromatographic separations
Types of stationary phase and mobile phase
The partition ratio

Session 4 (Week 4)

=
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. Plane chromatography
. Paper chromatography PC
. Thin layer chromatography TLC

Session 5 (Week 5)

=
5w

. lon exchange chromatography
. Types of ion exchange

Session 6 (Week 6)

=
o w

. Gas chromatography
. Apparatus

Session 7 (Week 7)

=
00 ~J

. Detection system
. applications

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Liquid chromatography
HPLC
Apparatus

Session 10 (Week 10)

detectors

Session 11 (Week 11)

An introduction to absorption spectroscopy
Properties of electromagnetic radiation
The electromagnetic spectrum

Session 12 (Week 12)
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Absorption of radiation
Quantitative aspects of absorption measurements

. Beer’'s law

Session 13 (Week 13)
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- Instruments and methods for absorption analysis

. Components of instruments for absorption measurements
. spectrophotometer in visible and ultraviolet

. Beer’s law

Session 14 (Week 14)
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. The relation between absorption, transmittance and concentrations
. Beer-lamberts’ law

Session 15 (Week 15)

=
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. Applications of molecular absorption
. Types of absorption spectra
. Quantitative analysis by absorption measurements
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Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Analytical Chemistry 4

Course Name Practical Analytical Chemistry 4
2 | Course Code CH 314
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 312,CH 313
7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English
9 | Date of Course Approval 2023
Brief Description This course includes teaching the student the theoretical and practical
foundations of solvent extraction methods, chromatography methods, their
different types and applications.
Course Textbooks Solvent Extraction Principles and Practice, Revised and Expanded, Jan

Rydberg, CRC Press, 2004.
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Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Laboratory experiments in Analytical Chemistry Laboratory

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the different methods of solvent extraction processes

* Identify chromatography separation methods and their types

* Recognize the devices used in chromatography separation
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Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Laboratory safety and identification of equipment used in solvent
separation methods

Session 2 (Week 2)

2. Estimate the percentage of iodine extraction by organic solvent

Session 3 (Week 3)

3. Spectral extraction of ferric using solvent extraction

Session 4 (Week 4)

4. Spectrophotometric determination of lead using the extraction
method

Session 5 (Week 5)

5. Separation of commercial ink by paper chromatography

Session 6 (Week 6)

6. Separation of nickel, copper, cobalt and zinc by thin-layer
chromatography

Session 7 (Week 7)

7. Extraction of caffeine from dry tea leaves

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

1. Separation of Orth nitrophenol from Para nitrophenol using thin layer
chromatography

Session 10 (Week 10)

2. Separation of amino acids such as glycine, proline, phenylalanine
using paper chromatography

Session 11 (Week 11)

3. (Classical column chromatography and column mobilization methods

Session 12 (Week 12)

4. Separation of Orth nitrophenol from Para nitrophenol using thin layer
chromatography

Session 13 (Week 13)

5. Separation of potassium permanganate solution from potassium
dichromate solution by conventional column chromatography

Session 14 (Week 14)

6. Experiments in high-pressure liquid chromatography (estimation of
benzoic acid and fatalic acid)

Session 15 (Week 15)

7. Estimation of caffeine in tea, coffee, soft drinks by high-pressure
liquid chromatography

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Analytical Chemistry 5

1 | Course Name

Analytical chemistry 5

2 | Course Code

CH 411

Specialty / Elective

3 | Course type: Mandatory / General / Mandatory

4 | Accredited Units 2 Credit units

5 | Educational Hours 2 Learning hours

6 | Pre-requisite Requirements CH 501, CH 511

7 | Program Offered the Course Chemistry Department
8 | Instruction Language Arabic & English

9 | Date of Course Approval 2023

Brief Description

This course include
- Molecular fluorescence and phosphorescence
- Infra- red spectroscopy
- Atomic spectroscopy (atomic Emission- Flame photometer)
- Atomic absorption
- Mass spectroscopy

Course Textbooks

Fundamentals of Analytical Chemistry by y Douglas A. Skoog , Donald M.
West , F. James Holler, Stanley R. Crouch

"Principles of Instrumental Analysis", Douglas.A. Skoog, F.J. Holler and
T.A. Nieman, 5th ed., Learning, INC, New York, 1998, USA

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course
at the discretion of your instructor.

Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will:

* know the basic principles of molecular spectroscopy instruments,
Infra- red spectroscopy, atomic spectroscopy and mass
spectroscopy.

¢ Knowing the parts and the function of each component of the
molecular spectroscopy.

* Determine the possibility of each method in analyzing deferent
samples.

* Utilizing the great capabilities of these devices to analyze liquid
and solid samples.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Molecular fluorescence and phosphorescence
2. Instrumentations
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Factors affecting fluorescence and phosphorescence

Session 2 (Week 2)

Advantages and disadvantages of analysis
Some applications

Session 3 (Week 3)

Regen of infrared

3
4
5.
6. Infra- red spectroscopy
7
8
9

Session 4 (Week 4) Types of vibrations
Session 5 (Week 5) Instrumentations
Session 6 (Week 6) 10. Sample preparation for analysis

Session 7 (Week 7)

11. Atomic emission by Flame photometer
12. Fundamental of analysis

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9) 1. Types of flame
2. Components of Emission flame spectroscopy
Session 10 (Week 10) 3. Interferences
4. Quantitative and qualitative analysis
Session 11 (Week 11) 5. Atomic absorption
6. Principle of analysis
7. Components of the instrument
Session 12 (Week 12) 8. interferences
9. Relationship between flam emission and flame absorption
10. applications
Session 13 (Week 13) 11. Mass spectrometry
12. Introduction
13. - How are mass spectra produced
Session 14 (Week 14) 14, Components of a mass spectrometer
15. lon sources
Session 15 (Week 15) 16. Mass spectra
17. Fragmentations ions
Session 16 (Week 16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon
as possible. Timetable may also be revised.
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Course Name: Practical Analytical Chemistry 5

1 | Course Name

Practical Analytical Chemistry 5

2 | Course Code CH 412
Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 314, CH 411

7 | Program Offered the Course Chemistry Department

8 | Instruction Language Arabic & English

9 | Date of Course Approval 2023

Brief Description

This course includes introducing the student to the methods of
spectroscopy, which gives the student an idea on the theoretical and
practical foundations on the work of these devices and their use in analysis
and interpretation of the results

Course Textbooks

Zlall §5 = pelee Jale /0 I Judmill § ol LGS

Dogaid! & pall dSlanlle daall adall Ll 3yl LS

Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Laboratory experiments in Analytical Chemistry Laboratory

Course Objectives

By studying this course, the student will have reliably demonstrated the
ability to:

* Understand the different methods of automated analysis methods

* Identify spectroscopy methods, types and devices used in the analysis
* Interpret the results obtained from spectroscopy devices

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Laboratory Safety and introduce to Devices Used in Spectroscopy

Session 2 (Week 2)

2. Manganese estimation experiment in steel with spectrophotometry
method

Session 3 (Week 3)

3. Experiment of a mixture of permanganate and dichromate with the
spectrum device

Session 4 (Week 4)

4. Spectrophotometric determination of iron using 1-10 Phenanthrulin

Session 5 (Week 5)

5. Indirect Spectrophotometric estimation of sulfate by chlorinelate
barium

Session 6 (Week 6) 6. Spectrophotometric titration to copper (Cu *?) using Slope ratio
method by EDTA
Session 7 (Week 7) 7. Determination of phosphate in the soil by the method of

molybedium blue

Session 8 (Week 8)

Midterm Evaluation
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Session 9 (Week 9) 1. Spectral study experiment of complex compound composition using:
2. Mole ratio method
3. By the method of descent
4. Method of continuous variations
5. Mileage ratio method
Session 10 (Week 10) 6. Determination of iron, copper, and lead in samples of water by flame
atomic absorption method
Session 11 (Week 11) 7. Determination of nickel using Spectrophotometric method
Session 12 (Week 12) 8. Determination of potassium nitrate by ultraviolet radiation (UV)

Session 13 (Week 13)

9. Determination of the percentage of copper in one alloy by ultraviolet
radiation (UV)

Session 14 (Week 14)

10. Detection of functional groups of organic compounds using an
infrared device

Session 15 (Week 15)

11. Determination of manganese in cement samples using atomic
absorber

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Inorganic Chemistry 1

1 | Course Name Inorganic Chemistry 1
Course Code CH 221
Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours
Pre-requisite Requirements CH 100, CH 200

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic
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9 | Date of Course Approval [

2023

Brief Description

Summary of Modern Atomic Theory, Periodic Table, Periodicity effect.
Group | elements (Li-Cs), Group |l elements (Be-Ba)- Boron, Group IlI
elements (Al-Th)- Carbon, Group IV elements (Si-Pb)- Nitrogene, Group V
elements (P-Bi)- Oxygen, Group VI elements (S-Po), Group VIl elements (F-
St), Group VIil elements (Noble gases). lonic bonding (lattice energy, ionic
radii), Covalent bonding (molecular orbital theory valence bond theory,
Some application), Chemical forces (types, their effect on some chemical
properties.

Course Textbooks

1) Inorganic chemistry of main group elements by Bruce King 2nd ed.,
2) Catherine E. Housecraft and Alan G. Sharpe, Inorganic Chemistry, 4rd ed.,
Pearson Education, 2012

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
Group interaction and discussion
Self-directed activities

Course Objectives

Bl

To give the students a minimum knowledge of the properties of
main group elements (groups 1, 2, and 13-18), and also of the
elements of group 11 in the +1 oxidation number (full d subshell)
and of the elements of group 12 (also full d subshell).

2. To understand the properties of these elements must be
understood based on their position in the periodic table and the
trends of properties within the periodic table.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1) 1. Chemistry of the Main Group Elements
2. Introduction to inorganic chemistry

Session 2 (Week 2) 3. General Trends in Main Group Chemistry: physical properties
4. Atomic size
5. lonicsize

Session 3 (Week 3) 6. General Trends in Main Group Chemistry
7. Metallic and nonmetallic properties

Session 4 (Week 4) 8. Electronegativity
9. lonization Energy

Session 5 (Week 5) 10. General Trends in Main Group Chemistry
11. Chemical Properties

Session 6 (Week 6) 12. Hydrogen: Chemical Properties

Session 7 (Week 7)

13. The Alkali Metals:
14. The Elements
15. Chemical Properties

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9) 1. The Alkaline Earths
2. The Elements
3. Chemical Properties
Session 10 (Week 10) 4. Group 13
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The Elements
Other Chemistry of the Group 13 Elements

Session 11 (Week 11)

The Elements

5
6.
7. Group 14
8
9. Compounds

Session 12 (Week 12)

10. Group 15
11. The Elements
12. Compounds

Session 13 (Week 13)

13. Group 16: The Elements

Session 14 (Week 14)

14. The Halogens : The Elements

Session 15 (Week 15)

15. Group 18: The Noble Gases
16. The Elements
17. Chemistry of Group 18 Elements

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Inorganic Chemistry 2

1 | Course Name

Inorganic Chemistry 2

2 | Course Code

CH 222

3 | Course type: Mand
Specialty / Elective

atory / General / Mandatory

4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 221
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description In coordination chemistry, you will acquire knowledge on the nomenclature,

preparation, classification, stereochemistry, bonding, reaction kinetics and
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mechanisms, chemical equilibrium and thermodynamics of reactions of
metal complexes. Also, we learn about types of ligands.

Course Textbooks

*Stability and application of coordination compounds, Abhay Nanda
Srivastva

*Babasaheb Bhimrao Ambedkar Bihar University, India, July 8, 2020, 176
pages, ISBN-10 : 1838800573, ISBN-13 : 978-1838800574.

. CHEMICAL THERMODYNAMICS FOR METALS AND MATERIALS, HAE-
GEON LEE Pohang University of Science & Technology Korea, Imperial
College Press, 1999, ISBN 1-86094-177-X.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

The student will be able to:

1. identify coordination compounds, explain the methods used in
preparing them and state areas of their applications.

2. Name, classify and identify the possible number of isomers of any
given coordination compound.

3. describe the structures and hybridizations of coordination
compounds.

4. apply physical techniques in characterization of coordination
compounds

5. explain the nature of bonding in coordination compounds through
the various bonding theories.

6. Apply the knowledge of coordination chemistry in stabilization of
unusual oxidation states.

7. Describe various types of reaction mechanism, kinetics and
thermodynamics possible in coordination chemistry.

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

1. What are Coordination Compounds?
2. Important Terms Involving Coordination Compounds
3. Coordination Entity

Session 2 (Week 2) 4. Central Atoms and Central lons
5. Ligands
Session 3 (Week 3) 6. Coordination Number
7. Coordination Sphere
8. Coordination Polyhedron
Session 4 (Week 4) 8. Oxidation Number
10. Homoleptic and Heteroleptic Complex
Session 5 (Week 5) 11. Properties of Coordination Compounds
12. Double Salts and Coordination Complex
13. Double Salts
Session 6 (Week 6) 14. Coordination Complex

. Types of Coordination Complexes
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16.
17.
18.

Cationic complexes:
Anionic complexes:
Neutral Complexes

Session 7 (Week 7)

19,
20.
2L
22.
. Polynuclear complexes

Types of Coordination Complexes
Homoleptic complex
Heteroleptic complexes
Mononuclear complexes

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

IUPAC Nomenclature of Coordination Compounds
Rules For Naming Coordination Compound

Session 10 (Week 10)

s ol S E

What are Ligands in Coordination Compounds?
Types of Ligands

Unidentate Ligands

Bidentate Ligands

Polydentate Ligands

Chelate Ligand

Ambidentate Ligand

Session 11 (Week 11)
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. Isomerism in Coordination Compounds
. Stereoisomerism

. Optical Isomerism in Coordination Compounds
. Geometrical Isomerism

. Structural Isomerism

. Linkage Isomerism

. Coordination Isomerism

. Incoordination isomerism.

. lonization Isomerism

. Solvate Isomerism

. Ligand Isomerism

Session 12 (Week 12)

NN
W N

24,

. Werner's Theory
. Postulates of Werner’s Theory
. Difference between Primary and Secondary Valency in Coordination

Compounds
Limitations of Werner's Theory

Session 13 (Week 13)

25.
26.
27.

Effective Atomic Number Rule
Magnetic Properties of Complexes
Spectro Chemical Series

Session 14 (Week 14)

28.
29.
30.

Stability of Complexes
Factors Affecting Stability of Complexes
Colour of Complexes

Session 15 (Week 15)

31.
32

Bonding in Metal Complexes [Metal Carbonyls]
Applications of Coordination Compounds

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note,
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Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Inorganic Chemistry 2

1 | Course Name

Inorganic chemistry 2

2 | Course Code CH 223

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours

3 Learning hours

6 | Pre-requisite Requirements CH 222, CH 212

7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

This course focuses on compounds of simple salts and coordination
compounds in terms of their interactions and internal structure. It also
studies amino cobalt carbonate compounds and ethylene compounds.

Course Textbooks
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Vogel's Textbook of practical organic chemistry, 5th edition

Course Duration

3 * 14 = 42 Teaching hours

Delivery

1. Lectures
2. practical
3. Self-directed activities

Course Objectives

The student will be able to:
1. give the students a minimum knowledge of the preparation of
inorganic salts.
2. Know basic synthetic laboratory techniques.
3. Experience maintaining a professional laboratory notebook.
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4. The safe preparation of inorganic compounds and solid-state
materials.

5. Know how to obtain and interpret safety and toxicity information for
chemicals.

6. Interpretation, evaluation, and explanation of synthetic and
analytical information.

7. Communication of laboratory results in written form.

8. How to place laboratory results in the context of the existing
literature.

9. Working with collaboratively with peers on common projects

Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) 1. Preparation of coordination compounds: Introduction
Session 2 (Week 2) 2. Preparation of carbonatotetraamminecobalt (11) nitrate
Session 3 (Week 3) 3. Preparation of Chloro penta amine cobait(ll) chloride
Session 4 (Week 4) 4. Preparation of Chloro penta amine cobalt(/l) bromide
Session 5 (Week 5) 5. Preparation of Bis(ethylenediamine)nickel(ll) Chloride
Session 6 (Week 6) 6. Preparation of Tris(ethylenediamine)nickel(ll) chloride.dihydrate
Session 7 (Week 7) Midterm Evaluations: Written and practical Midterm exam
Session 8 (Week 8) 1. Preparation of chromium (VI) acetate
Session 9 (Week 9) 2. Preparation of Potassium permanganate
Session 10 (Week 10) 3. Preparation of Potassium Tetra Cyanonickelate
Session 11 (Week 11) 4. Hexaamminecobalt(lll) chloride
Session 12 (Week 12) 5. Preparation OF trans-dichlorobis (ethylenediamine) cobalt (I1l)
Chloride
Session 13 (Week 13) 6. Preparation of of cis-Dichlorobis(ethylenediamine)cobalt (1)
Chloride
Session 14(Week 14) 7. Potentiometry
Session 15 (week 15) 8.
Session 16 (Week 16) Written and practical final exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
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instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Inorganic chemistry 3

Course Name

Inorganic chemistry 3

Course Code

CH 321

Specialty / Elective

Course type: Mandatory / General / Mandatory

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 222

7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

The overall objective is to acquaint students with the fundamentals of
symmetry. Also, describe the theoretical methods and how to apply them to
vibrational and electronic spectroscopy. The study of molecular structure,
bonding, and chemical reactivity.

Course Textbooks

*Fundamentals of Molecular Symmetry (Series in Chemical Physics) 1st
Edition, by P.R. Bunker, P. Jensen, (November 1, 2004), ISBN-10 :
0750309415, ISBN-13 : 978-0750309417.

*Symmetry and Spectroscopy: an Introduction to Vibrational and Electronic
Spectroscopy, Daniel C. Harris, Michael D. Bertolucci, Oxford University
Press, Incorporated, 1978, ISBN:9780195020014.

*Chemistry and Chemical Reactivity Paperback — International Edition, by
John C. Kotz, Henry Holt & Company: 2nd edition (January 1, 1997), ISBN-10
: 0030159245, ISBN-13 : 978-0030159244,

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

By the end of the course the student will be able to:

1. using proficient concepts of molecular symmetry to identify physical
properties.

2. Proficiently in applications of symmetry and group theory to various
types of chemical systems; classification of molecules into symmetry
point groups and use of character tables.

3. Proficiency in constructing molecular orbitals and understand their
role in determining molecular properties and reactivity.

4. Understanding of principles and applications of spectroscopic
techniques for determination of molecular structure
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5. Basic understanding of solid-state group theory
Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Introduction to the symmetry and Group Theory

Session 2 (Week 2) 2. Symmetry Elements and Operations

Session 3 (Week 3) 3. Point Groups: Groups of Low Symmetry

Session 4 (Week 4) 4. Point Groups: Groups of High Symmetry

Session 5 (Week 5) 5. Point group: Other Groups

Session 6 (Week 6) 6. Point group: more exercises

Session 7 (Week 7) 7. Properties and Representations of Groups

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 1. Matrices

Session 10 (Week 10) 2. Representations of Point Groups

Session 11 (Week 11) 3. Character Tables

Session 12 (Week 12) 4. Character Tables '
Session 13 (Week 13) 5. Examples and Applications of Symmetry

Session 14 (Week 14) 6. Chirality

Session 15 (Week 15) 7. Molecular Vibrations

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor's note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised. |

Course Name: Practical Inorganic Chemistry 3

Course Name Practical Inorganic chemistry 3
Course Code CH 322
Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours
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6 | Pre-requisite Requirements CH 321, CH 223
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description Organic chemistry provides the capabilities to replicate some of nature's

most intriguing molecules and develop strategies and technologies to
construct compounds that widely influence society. As part of the study of
organic chemistry, we ask: how do we elucidate the structure of a
molecule? Can we prove a reaction mechanism? How can we explain
unusual organic chemical reactions? Can we use our mechanistic
understanding to design efficient syntheses of complex organic molecules? .
The student's knowledge of simple reaction mechanisms is then extended
to help rationalise more complex, multi-step transformations involving
unstable intermediates such as carbocations, carbenes and radicals. Finally,
this course shows how principles of organic reactivity can be used to design
logical syntheses of complex organic compounds using retrosynthetic
analysis.

Course Textbooks
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Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. practical
3. Self-directed activities

Course Goals &

By the end of the course the student will be able to:

Objectives 1. give the students a minimum knowledge of the preparation of
inorganic salts.
2. Mange the basic synthetic laboratory techniques.
3. Experience maintaining a professional laboratory notebook.
4. prepare safely inorganic compounds and solid-state materials.
5. How to obtain and interpret safety and toxicity information for
chemicals.
6. Interpretation, evaluation, and explanation of synthetic and
analytical information.
7. Communication of laboratory results in written form.
8. How to place laboratory results in the context of the existing
literature.
9. Working with collaboratively with peers on common projects
Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) 1. Component analysis of complexes: Introduction
Session 2 (Week 2) 2. Analysis of the oxalate ion in its compounds

3. Analysis of the ammonia ion in its compounds
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Session 4 (Week 4) 4. Analysis of the iodide ion in its compounds

Session 5 (Week 5) 5. Analysis of the chromium ion in its compounds
Session 6 (Week 6) Written and practical midterm evaluation
Session 7 (Week 7) 1. Analysis of the iron ion in its compounds

Session 8 (Week 8) 2. Analysis of the cobalt ion in its compounds

Session 9 (Week 9) 3. Analysis of the copper ion in its compounds

Session 10(Week10) 4. Analysis of the nickel ion in its compounds

Session 11(Week11) 5. Analysis of the aluminum ion in its compounds
Session 12(Week12) 6. Synthesis of sodium thiosulphate

Session 13(Week13) 7. Synthesis of Cobalt ammonium sulphat

Session 14(Week14) 8. Synthesis of nickel ammonium sulphate.

Session 15(Week15) 9. Synthesis of Potassium Aluminum Sulphate hydrates

Session 16(Week16)

Written and practical final exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Name: Inorganic Chemistry 4

Course Name Inorganic Chemistry 4
2 | Course Code CH 421
Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 402, CH 412
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023

Brief Description

This course studies Electromagnetic radiation and its methods of
measuring radiation and the study of applications on inorganic
compounds, The characteristic absorption of inorganic compounds,
applications on the visible spectrum of inorganic compounds, and the Use
of ultraviolet complexes in harmonizing Absorption and stability energy
complexe
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Course Textbooks

*Control and Measurement of Unintentional Electromagnetic Radiation 1st
Edition, by W. Scott Bennett, Wiley-Interscience; 1st edition (April 11,
1997), ISBN-10 : 0471175641, ISBN-13 : 978-0471175643.

*Inorganic Chemistry: Synthesis, Analysis and Applications, by Bridget
Kent, Willford Press (June 13, 2019), ISBN-10 : 1682856445, ISBN-13 :
978-1682856444.

*Chemical Applications in Inorganic Chemistry Hardcover — 1 January 2016,
by Dr. V.B. Jadhav, ISBN-10 : 9350302683, ISBN-13 : 978-9350302682.
*Infrared and Raman Spectra of Inorganic and Coordination Compounds,
Theory and Applications in Inorganic Chemistry (Anfrared & Raman Spectra
of Anorganic & Coordination Compoun) Part A Edition, by Kazuo
Nakamoto, Wiley-Interscience; Part A edition (July 23, 1997), ISBN-10 :
0471163945, ISBN-13 : 978-0471163947.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

The student will be able to:

1. Getting to know the student on the nature of electromagnetic
radiation and its properties and its types and methods of
measurement.

2. recognize some of the laws of absorption in the field of the visible
spectrum and on ultraviolet and infrared spectrum, as well as
nuclear magnetic resonance and its applications on some vehicles
and non-organic complexes.

3. Recognize that on the basis of electronic transitions and their rules
and their impact on the colors of compounds and complexes of
harmonizing.

4. Types of vibrations of complex compounds in the IR spectrum and
its applications and the factors affecting the absorption

5. Recognize that the student nuclear magnetic resonance of
hydrogen and carbon and fluorine compounds and their
applications in the complex, as well as factors affecting it

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1) 1. Electromagnetic radiation
2. anice visible ray and ultraviolet
3. electronic transfer
4. methods of measuring radiation

Session 2 (Week 2) 5. Lambert Law
6. Pierre absorption
7. the effect of solvents
8. applications on inorganic compounds

Session 3 (Week 3) 9. The characteristic absorption of inorganic compounds
10. applications on the use of the visible spectrum inorganic compounds
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11. Use on ultraviolet complexes in harmonizing

Session 4 (Week 4) 12. Absorption and stability energy complexes

13. spectra chemical series of complexes and colors

14. the effect of energy stability and oxidation states of metals on the
colors of inorganic compounds

Session 5 (Week 5) 15. Infrared spectroscopy

16. types of vibrations in groups
17. the properties of infrared
18. How to get infrared

Session 6 (Week 6) 19. Shades of the carbonyl group in the infrared
20. the effect of symmetry and asymmetry
21. the effect of replacing the carbonyl group

Session 7 (Week 7) 22. Inorganic infrared spectroscopy of complexes and applications
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. NMR
2. magnetic properties of nuclei
3. the number of tweaking and atomic number
4. Getaresonance
5. NMR spectrum of the protons
Session 10(Week10) 6. Factors affecting the sites packages.
7. Packages fission absorption and Pascal triangle
8. NMR spectrum for C, P, F
Session 11(Week11) 9. Determine installation.

10. the interpretation of nuclear magnetic spectra Buzz
Session 12(Week12) 11. Factors affecting the chemical displacement.

12. The impact of consistency on the metal
Session 13(Week13) 13. Fixed double

14. Factors Affecting the constant double
Session 14(Week14) 15. Coordination number
16. Electronegativity
17. Oxidation state
Session 15(Week15) 18. Hydrogen complexes
19. spectral editing
20. Nice ways Buzz nuclear magnetic mono and two-dimensional
Session 16(Week16) Final Exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
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relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Inorganic Chemistry 4

1 | Course Name Inorganic Chemistry 4

2 | Course Code CH 421

3 | Course type: Mandatory / General / Mandatory "

Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 421, CH 322

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023 [
Brief Description This course focuses on the preparation of simple salts
Course Textbooks 0% 5 R g 5 S3band! (b ge £ 9ll GlaasSUl Jowil] dudaally &latll ) 1

eralisgh (£10 9 piallaie dass 5 Olasdis paiallias 9 eudly) cpall
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Course Duration

3 * 14 = 42 Teaching hours.

Delivery 1. Lectures
2. practical
3. Self-directed activities
Course Objectives The student will be able to:
1. recognize the minimum knowledge of the instrumental analysis
2. Basic analysis laboratory techniques.
3. Experience maintaining a professional laboratory notebook.
4. The safe preparation of inorganic compounds and solid-state
materials.
5. How to obtain and interpret safety and toxicity information for
chemicals.
6. Interpretation, evaluation, and explanation of synthetic and
analytical information.
7. Communication of laboratory results in written form.
8. How to place laboratory results in the context of the existing
literature.
9. Working with collaboratively with peers on common projects
Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %
A 50 % is required for a pass in this course.

202




Time Frame Content Breakdown

Session 1 (Week 1) 1. Instrumental analysis: Introduction

Session 2 (Week 2) 2. Elemental analysis

Session 3 (Week 3) 3. Potentiometric measurements

Session 4 (Week 4) 4. Magnetic moment measurements

Session 5 (Week 5) 5. Spectroscopy: Infrared spectroscopy

Session 6 (Week 6) 6. Amination of SiO2 shell on Fe304 core

Session 7 (Week 7) Midterm Evaluations: Written and practical midterm evaluation

Session 8 (Week 8) 7. Spectroscopy: Ultraviolet and visible spectroscopy

Session 9 (Week 9) 8. Synthesis and Characterization of Fluorescent Lanthanide
Compounds

Session 10 (Week 10) 9. Nuclear magnetic resonance spectroscopy: Proton Magnet
Nuclear Resonance Spectroscopy

Session 11 (Week 11) 10. Nuclear magnetic resonance spectroscopy: Carbon Magnetic

Nuclear Resonance Spectroscopy.

Session 12 (Week 12) 11. Nuclear magnetic resonance spectroscopy: Electron paramagnetic
resonance spectroscopy

Session 13 (Week 13) 12. Nano-Fe304 Synthesis and Isolation

Session 14 (Week 14) 13. X-ray

Session 15 (Week 15) 14. Synthesis and Characterization of Prussian Blue Inorganic Pigment

Particles
Session 16 (Week 16) Written and practical final exam
Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The |
instructor will endeavor to provide notice of changes to students as soon
as possible. Timetable may also be revised.

Course Name: Organic Chemistry 1

1 Course Name Organic Chemistry 1
Course Code CH 231
Course type: Mandatory / General / Mandatory
Specialty / Elective
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4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 Pre-requisite Requirements CH 100, CH 200
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 Date of Course Approval 2023
Brief Description This course is concerned with explaining the chemical properties, reactions,
and methods of preparation of alkanes, alkenes, alkynes and aromatic
compounds. In addition to explaining the basic concepts of stereochemistry
and knowing how to differentiate between sterecisomers.
Course Textbooks Book Title & ISBN:

1. Organic chemistry: David Klein
2. Organic chemistry: Paula Bruce
Additional Resources:
Lectures on YouTube.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

The student will be able to:
1. name and distinguish between hydrocarbons.
2. identify the physical properties of hydrocarbons and how to
compare them.
3. Learn how to prepare hydrocarbons and their reactions
4. Identify sterecisomers and how to differentiate them

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Molecular Formulas of Alkanes
Nomenclature of Alkanes

Session 2 (Week 2)

Physical Properties of Alkanes

Uses and Sources of Alkanes

Structure and Conformations of Alkanes
Reactions of Alkanes

Chlorination of Methane

Session 3 (Week 3)

The Free-Radical Chain Reaction

Key Mechanism: Free-Radical Halogenation
. Rates of Multistep Reactions
. Temperature Dependence of Halogenation
. Selectivity in Halogenation (week)
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Session 4 (Week 4)

=
w

. Stereochemistry Introduction

. Chirality

. (R) and (S) Nomenclature of Asymmetric Carbon Atoms
. Optical Activity

. Enantiomers
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18.
19

Racemic Mixtures
Enantiomeric Excess and Optical Purity

Session 5 (Week 5)

20.
21.
22.
23,
24.
25.
26.
27,

Chirality of Conformationally Mobile Systems

Chiral Compounds without Asymmetric Atoms

Fischer Projections

Diastereomers:

Stereochemistry of Molecules with Two or More Asymmetric Carbons
Meso Compounds

Absolute and Relative Configuration

Physical Properties of Diastereomers.

Session 6 (Week 6)

28.
29;
30.
31.
32,
33.

Introduction

Elements of Unsaturation
Nomenclature of Alkenes
Nomenclature of Cis-Trans Isomers
Stability of Alkenes

Physical Properties of Alkenes

Session 7 (Week 7)

34,
35,
36.
37.
38.
39.
40.
41.

Alkene Synthesis by Elimination of Alkyl Halides
3Dehydrohalogenation by the E2 Mechanism
E2 Debromination of a Vicinal Dibromide
Alkene Synthesis by Dehydration of Alcohols
Electrophilic Addition to Alkenes

Addition of Hydrogen Halides to Alkenes
Addition of Water: Hydration of Alkenes
Hydration by Oxymercuration-Demercuration

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Hydroboration of Alkenes

Addition of Halogens to Alkenes
Formation of Halohydrins

Catalytic Hydrogenation of Alkenes
Addition of Carbenes to Alkenes
Epoxidation of Alkenes

Syn Dihydroxylation of Alkenes
Oxidative Cleavage of Alkenes

Session 10 (Week 10)
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Alkynes Introduction

. Nomenclature of Alkynes

. Physical Properties of Alkynes

. Electronic Structure of Alkynes

. Acidity of Alkynes; Formation of Acetylide lons

Session 11 (Week 11)

TS I S T T i Y
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. Synthesis of Alkynes from Acetylides

. Synthesis of Alkynes by Elimination Reactions
. Addition Reactions of Alkynes

. Metal-Ammonia Reduction of an Alkyne

. Acid-Catalyzed Keto—Enol Tautomerism

. Base-Catalyzed Keto—Enol Tautomerism

. Oxidation of Alkynes

. Multistep Synthesis

N
~N

. Aromatic

Session 12 (Week 12)

——
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23. Introduction

24. The Structure and Properties of Benzene

25. Aromatic, Antiaromatic, and Nonaromatic Compounds
26. Hickel's Rule

27. Molecular Orbital Derivation of Hiickel’s Rule

28. Aromatic lons

Session 13 (Week 13)

28. Heterocyclic Aromatic Compounds

30. Polynuclear Aromatic Hydrocarbons

31. Nomenclature of Benzene Derivatives

32. Physical Properties of Benzene and Its Derivatives
33. Electrophilic Aromatic Substitution

Session 14 (Week 14)

34. Mechanism: Electrophilic Aromatic Substitution
35. Halogenation of Benzene

36. Nitration of Benzene

37. Sulfonation of Benzene

38. Activating, Ortho, Para-Directing Substituents

Session 15 (Week 15)

39. Deactivating, Meta-Directing Substituents

40. Effects of Multiple Substituents on Electrophilic Aromatic Substitution
41. The Friedel-Crafts Alkylation

42. The Friedel-Crafts Acylation

43. Nucleophilic Aromatic substitution

44. Nucleophilic Aromatic Substitution (Addition—Elimination)

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also he revised.

Course Name: Practical Organic Chemistry 1

1 | Course Name

Practical Organic Chemistry 1

2 | Course Code

CH 232

Specialty / Elective

3 | Course type: Mandatory / General / Mandatory
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4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 211, CH 231

7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

The basic techniques of practical organic chemistry

Course Textbooks

1. Laboratory Techniques in Organic Chemistry, 4" edition.

2. Supporting Inquiry-Driven Experiments

3. lerry R. Mohrig, David G. Alberg, Gretchen E. Hofmeister, Paul F,
Schatz Christina Noring Hammond

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

laboratory

Course Objectives

The student will be able to:
1. identifying the chemistry lab safety
2. identifying the organic chemistry lab techniques

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 1. The safety in chemical lab

Session 2 2. Simple Distillation

Session 3 3. Fractional Distillation

Session 4 4, Melting Points

Session 5 5. Boling point

Session b 6. Crystallization

Session 7 Midterm Evaluation

Session 8 7. Sublimation

Session 9 8. Chromatography

Session 10 9. Extraction

Session 11 10. Some Preparation of Organic Compounds

Session 12 11. Preparation of derivatives

Session 13 12. The Preparation of Aspirin

Session 14 13. Purification of Aspirin

Session 15 14. The Preparation of Soap

Session 16 Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

'
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Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Organic Chemistry 2

1 | Course Name Organic Chemistry 2
2 | Course Code CH 233
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 232
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description This course is concerned with explaining the chemical properties, reactions,

and methods of preparation of cyclic alkanes, alkyl halides, alcohols, ethers,
aldehydes and ketones, and carboxylic acids.

Course Textbooks Book Title & ISBN:

1. Organic chemistry: David Klein
2. Organic chemistry: Paula Bruce
3. Additional Resources:

4. Lectures on YouTube.

Course Duration 3 * 14 = 42 Teaching hours.

Delivery 1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives The student will be able to:

1. How to draw the cyclic alkanes

2. identify the physical properties, preparation and reactions of alkyl
halides, alcohols, ethers, aldehydes, ketones and carboxylic acids.

3. distinguish between E1, E2, SN1 and SN2 reactions

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1)

Alkyl halides: Introduction

Nomenclature of Alkyl Halides

Structure of Alkyl Halides

Physical Properties of Alkyl Halides

Preparation of Alkyl Halides

Reactions of Alkyl Halides: Substitution and Elimination

R Gt e
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Second-Order Nucleophilic Substitution: The SN2 Reaction

Session 2 (Week 2)

@

10.
1l
12.

Mechanism of the SN2 Reaction

Generality of the SN2 Reaction

Factors Affecting SN2 Reactions

Stereochemistry of the SN2 Reaction

First-Order Nucleophilic Substitution: The SN1 Reaction

Session 3 (Week 3)

13.
14.
15.
16.
17.
18.
19,

Mechanism of The SN1 Reaction

Stereochemistry of the SN1 Reaction
Rearrangements in the SN1 Reactions
Comparison of SN1 and SN2 Reactions

First-Order Elimination: The E1 Reaction
Second-Order Elimination: The E2 Reaction
Comparison of E1 and E2 Elimination Mechanisms

Session 4 (Week 4)

20.
21,
22
23
24.
25,
26.
27.
28.

Introduction

Structure and Classification of Alcohols

Nomenclature of Alcohols and ethers

Physical Properties of Alcohols and ethers

Acidity of Alcohals

Synthesis of Alcohols

Summary: Previous Alcohol Syntheses

Organometallic Reagents for Alcohol Synthesis

Addition of Organometallic Reagents to CarbonylCompounds

Session 5 (Week 5)

29.
30.
a1l
32.
33.
34.
35.
36.

Key Mechanism: Grignard Reactions

Reduction of the Carbonyl Group: Synthesis of 1° and2° Alcohols
Reactions of alcohols

Oxidation of Alcohols

Alcohols as Nucleophiles and Electrophiles; Formationof Tosylates
Reactions of Alcohols with Phosphorus Halides

Reactions of Alcohols with Thionyl Chlaride

Mechanism: Reaction of Alcohols with PBr3

Session 6 (Week 6)

37
38.
39.
40.
41.

Dehydration Reactions of Alcohols

Ethers, epoxides, and thioethers

The Williamson Ether Synthesis

Synthesis of Ethers by Alkoxymercuration-Demercuration
Cleavage of Ethers by HBr and HI

Session 7 (Week 7)

42.
43,
44,
45,
- Reactions of Epoxides with Grignard and Organolithium Reagents.

Thioethers (Sulfides) and Silyl Ethers
Synthesis of Epoxides

Acid-Catalyzed Ring Opening of Epoxides
Base-Catalyzed Ring Opening of Epoxides

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

ol L

Carbonyl Compounds

Structure of the Carbonyl Group

Nomenclature of Ketones and Aldehydes
Physical Properties of Ketones and Aldehydes
Synthesis of Ketones from Carboxylic Acids
Synthesis of Ketones and Aldehydes from Nitriles
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Session 10 (Week 10)

Synthesis of Aldehydes and Ketones from Acid Chlorides and Esters |
Reactions of Ketones and Aldehydes: Introduction to
Nucleophilic Addition

Session 11 (Week 11)

. Mechanism; Nucleophilic Additions to Carbonyl Groups
. The Wittig Reaction

. Hydration of Ketones and Aldehydes

. Formation of Cyanohydrins

. Formation of Imines

Session 12 (Week 12)

. Condensations with Hydroxylamine and Formation of Acetals
. Oxidation of Aldehydes

. Reductions of Ketones and Aldehydes

. Mechanism: Wolff—Kishner Reduction.

Session 13 (Week 13)

. Introduction

. Nomenclature of Carboxylic Acids

. Structure and Physical Properties of Carboxylic Acids

. Acidity of Carboxylic Acids

. Salts of Carboxylic Acids

. Synthesis of Carboxylic Acids

. Reactions of Carboxylic Acids and Derivatives.

. Nucleophilic Acyl Substitution

. Mechanism: Nucleophilic Acyl Substitution in the Basic Hydrolysis of

an Ester

Session 14 (Week 14)

28.
29,
30.
31.
32.
33;
34,
35.
36.
37.

Condensation of Acids with Alcohols: The Fischer Esterification
Condensation of Acids with Amines: Direct Synthesis of Amides
Reduction of Carboxylic Acids

Alkylation of Carboxylic Acids to Form Ketones

Synthesis and Use of Acid Chlorides

Carboxylic acid derivatives; Introduction

Structure and Nomenclature of Acid Derivatives

Physical Properties of Carboxylic Acid Derivatives
Interconversion of Acid Derivatives by Nucleophilic

Acyl Substitution

Session 15 (Week 15)

38.
39.
40.
41.
42,
43,

Key Mechanism: Addition—Elimination Mechanism

of Nucleophilic Acyl Substitution

Conversion of an Ester to an Amide

Hydrolysis of Carboxylic Acid Derivatives

Reduction of Acid Derivatives

Reactions of Acid Derivatives with Organometallic Reagents.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
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interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Organic Chemistry 2

Course Name Practical Organic Chemistry 2
2 | Course Code CH 234
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 1 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 233, CH232
7 | Program Offered the Course Lab organic chemistry 1. Organic chemistry 1,2.
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023

Brief Description

Qualitative analysis of organic compounds including solubility and
reactions identification analysis.

Course Textbooks

Text book: Laboratory Techniques in Organic Chemistry, 4" edition.
Supporting Inquiry-Driven Experiments

Jerry R. Mahrig, David G. Alberg, Gretchen E. Hofmeister, Paul F. Schatz
Christina Noring Hammond

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Laboratory practice

Course Objectives

The student will be able to:
1. identifying the chemistry |lab safety
2. know how to distinguish between organic function groups by
solubility.
3. Know how to distinguish between organic function groups by
chemical reactions.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. The safety in chemical lab

Session 2 (Week 2) 2. Some laboratory protocols

Session 3 (Week 3) 3. Physical properties

Session 4 (Week 4) 4. Solubility of group 11l : low molecular weight (alcohols, ethers,

aldehydes, ketones, amines, phenol, carboxylic acids, amides,
sugars.
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Session 5 (Week 5)

5. Solubility of group IlIA (benzoic acid), I1IB (naphthol), IV ( high
molecular weight of amines)

Session 6 (Week 6)

6. Solubility of group V: (high molecular weight : alcohols, ethers,
aldehydes, ketones. Alkenes, . VI: (alkanes, alkyl halides)

Session 7 (Week 7)

Midterm Evaluation

Session 8 (Week 8) 7. Reactions and reagents of alkenes, alkyl halides, phenols
Session 9 (Week 9) 8. Reactions and reagents of aldehydes

Session 10 (Week 10) 9. Reactions and reagents of ketones

Session 11 (Week 11) 10. Reactions and reagents of carboxylic acids

Session 12 (Week 12) 11. Reactions and reagents of esters

Session 13 (Week 13)

12. Reactions and reagents of sugars, and amines

Session 14 (Week 14)

13. Reaction rate of SN1 reactions as a function of substrate structure

Session 15 (Week 15)

14. Reaction rate of SN2 reactions as a function of substrate structure

Session 16

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon
as possible. Timetable may also be revised.

Course Name: Organic Chemistry 3

Course Name Organic Chemistry 3

2 | Course Code CH 331

3 | Course type: Mandatory / General / Mandatory j
Specialty / Elective

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 233, CH 234

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 [ Date of Course Approval 2023
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Brief Description

This course is concerned with explaining the chemical properties,
reactions, and methods of preparation of Carbanions, a,B-Unsaturated
Carbonyl Compounds. Conjugate Addition. In addition, to the physical
properties, preparation and reactions of phenols, aryl halides and amines.

Course Textbooks

Book Title & ISBN:
3. Organic chemistry: David Klein
4. Qrganic chemistry: Paula Bruce
Additional Resources:
Lectures on YouTube.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

The student will be able to:
1. Know how to deprotonate the alpha carbon to extend the Carbone
chain.
2. Using the Micheal reactions and Robinson annulation to prepare
cyclic compounds.
3. Name and prepare amines, phenols and aryl halides.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Carbanions: Introduction

Mechanism: Alpha Substitution

Mechanism: Addition of an Enolate to Ketones and

Aldehydes (a Condensation)

Mechanism: Substitution of an Enolate on an Ester(a condensation)
Enols and Enolate lons

Session 2 (Week 2)

Mechanism: Base-Catalyzed Keto—Enol Tautomerism
Mechanism: Acid-Catalyzed Keto—Enol Tautomerism
Alkylation of Enolate lons

. Formation and Alkylation of Enamines

. Alpha Halogenation of Ketones
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Session 3 (Week 3)
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. Alpha Bromination of Acids: The HVZ Reaction
. The Aldol Condensation of Ketones and Aldehydes
. Dehydration of Aldol Products

=
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Session 4 (Week 4)

=
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. Crossed Aldol Condensations

. Aldol Cyclizations

. The Claisen Ester Condensation

. The Dieckmann Condensation: A Claisen Cyclization

=
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Session 5 (Week 5)
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. Crossed Claisen Condensations

. The Malonic Ester Synthesis

. The Acetoacetic Ester Synthesis

. Conjugate Additions: The Michael Reaction
. The Robinson Annulation
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. Phenol: Introduction

Session 6 (Week 6)
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25,
26.
27.
28.
29,

Classification of phenol

General methods of preparation of phenols
Alkali fusion of sulphonates.

Hydrolysis of diazonium salt

Hydrolysis of aryl halides (Dow’s process)

Session 7 (Week 7)

30.
31,
32.
33.
34.
35.
36.

Decarboxylation of salicylic acid

Oxidation of Grignard reagent

Oxidation of aromatic hydrocarbons
Oxidation of iso-propyl benzene (Cumene)
Physical properties of phenol

Chemical properties of phenol

the acidity of phenols

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Aryl halide: Structure

Physical properties

Preparation of aryl halides from diazonium salts
Halogenation

Session 10 (Week 10)
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From arylthallium compounds
Reactions; Grignard reagent
Substitution in the ring
Nucleophilic aromatic substitution
Elimination- addition mechanism

. Low reactivity of aryl and vinyl halides

Session 11 (Week 11)

=
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. Heterocycles: Introduction

. Classification of heterocyclic compounds

- Nomenclature of heterocyclic compounds
. Molecular orbital picture

Session 12 (Week 12)

=
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. Structure and aromaticity of pyrrole, furan, thiophene and pyridine
- Methods of synthesis properties and chemical reactions of Pyrrole,

Furan, Thiophene and Pyridine
Comparison of basicity of Pyridine, Piperidine and Pyrrole

Session 13 (Week 13)

18.
19
20.
2.
22.
23.
24,

Amines. introduction
Nomenclature of Amines
Structure of Amines

Physical Properties of Amines
Basicity of Amines

Effects on Amine Basicity
Salts of Amines

Session 14 (Week 14)

25.
26.
27,
28.
29,

Reactions of Amines with Ketones and Aldehydes (Review)
Aromatic Substitution of Arylamines and Pyridine
Alkylation of Amines by Alkyl Halides

Acylation of Amines by Acid Chlorides

Formation of Sulfonamides

Session 15 (Week 15)

30.
31.
32.
33.

Amines as Leaving Groups: The Hofmann Elimination
Oxidation of Amines; The Cope Elimination
Reactions of Amines with Nitrous Acid

synthesis of Amines by Reductive Amination

214




34. Synthesis of Amines by Acylation-Reduction
35. Syntheses Limited to Primary Amines

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Organic Chemistry 3

Course Name Practical Organic Chemistry 3
Course Code CH 332

3 | Course type: Mandatory / General / Mandatory
Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 331, CH 234

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 [ Date of Course Approval 2023

Brief Description Synthesis of different organic compounds using various chemical mechanics

such as substitution and nucleophile reactions, deletion, oxidation and
rearrangement reactions, and others

Course Textbooks * Laboratory Techniques in Organic Chemistry, 4" edition.
* Supporting Inquiry-Driven Experiments Jerry R. Mohrig, David G.
Alberg, Gretchen E. Hofmeister, Paul F. Schatz Christina Noring

Hammond
Course Duration 3 * 14 = 42 Teaching hours.
Delivery Laboratory practice
Course Objectives 1) identifying the chemistry lab safety

2) How to synthesis different organic compounds using various
chemical mechanics.

T 3) Understanding the reaction mechanism for each preparation step.

215




Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1) 1. The safetyin chemical lab

Session 2 (Week 2) 2. Synthesis of salicylic acid

Session 3 (Week 3) 3. Synthesis of methyl benzoate

Session 4 (Week 4) 4. Synthesis cyclohexanol from cyclohexane
Session 5(Week 5) Midterm Evaluation
Session 6 (Week 6) Synthesis of alkyl halides

Session 7 (Week 7) Synthesis of alkenes

Session 8 (Week 8) Oxidation of alcohols

Session 9 (Week 9)

Alcohol dehydration

Session 10 (Week 10)

Session 11 (Week 11)

Synthesis of Benzimidazole

Session 12 (Week 12)

Synthesis of 1,2,3,4-tetrahydrocarbazole with purification

Session 13 (Week 13)

Synthesis of acetaminophen

1
2
3
4
5.  The diels- alder reactions
6
T
8.
9.

Session 14 (Week 14) Synthesis of Benzoin

Session 15 (Week 15) | 10. Synthesis of Isopentyl acetate

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty Is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Organic Chemistry 4

1 | Course Name

Organic Chemistry 4

2 | Course Code

CH 431

3 | Course type: Mandatory / General / Mandatory

Specialty / Elective




4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 332

7 | Program Offered the Course Chemistry Department
8 [ Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

Describe the basic instrumental principles involved in the operation of
mass spectrometers, infrared spectrometers, and nuclear magnetic
resonance spectrometers. This includes methods of sample handling
and preparation, signal generation and detection, and data analysis for
each method.

Describe the physical and chemical principles that occur at the
molecular level during a MS, IR, or NMR experiment.

Analyze MS, IR, and/or NMR spectral data (either alone or in
combination) to elucidate the structure of an organic molecule. This
includes being able to make correlations of spectral features to specific
portions of a molecule’s structure.

Course Textbooks

e Organic Structural Spectroscopy, 2nd ed. by Lambert, et al. (ISBN
978-0-321-59256-9)
® Organic text (Solomon’s, Wade, etc.)..

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

The student will be able to know how to determine the organic compounds
structure from the analysis of their mass, IR, NMR spectra.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1) 1. Introduction to spectroscopic methods, molecular formulas
2. Anintimate look at the NMR process
Session 2 (Week 2) 3. Chemical shift in NMR spectroscopy.
4. Prediction of chemical shift in NMR.
Session 3 (Week 3) 5. Spin-spin coupling.
Session 4 (Week 4) 6. Nuclear relaxation processes & NOE; multiple pulse sequences.
Session 5 (Week 5) 7. Interpretation of DEPT spectra, introduction to 2-D NMR.
Session 6 (Week 6) 8. 2-D NMR, interpretation of COSY & HETCOR spectra
9. 2-D NMR, interpretation data from HMQC, NOESY, and other 2-D
techniques.
Session 7 (Week 7) 10. NMR problem solving.
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Introduction to mass spectrometric techniques.

Session 10 (Week 10)

2. lonization methods & mass filter techniques in mass spectrometry.
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3. Interpretation of MS data, molecular formula determination, HRMS
data.

Session 11 (Week 11) 4. Fragmentation pattern analysis.
Session 12 (Week 12) 5. Fragmentation pattern analysis.
6. Fragmentation pattern analysis.
Session 13 (Week 13) 7. Introduction to infrared spectroscopy.
8. Raman spectroscopy.
Session 14 (Week 14) 9. UV-Visible spectroscopy.

Session 15 (Week 15)

10. X-ray diffraction methods.
11. Structural elucidation using spectral data '

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note. =]

Generic Skills

The faculty is committed to ensuring that students have the full range of |
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Organic Chemistry 4

1 | Course Name Practical Organic Chemistry 4 ]

2 | Course Code CH 432

3 | Course type: Mandatory / General / Mandatory

Specialty / Elective

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 431, CH 332

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description Describe the basic instrumental principles involved in the operation of

mass spectrometers, infrared spectrometers, and nuclear magnetic
resonance spectrometers. This includes methods of sample handling
and preparation, signal generation and detection, and data analysis for
each method.
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* Describe the physical and chemical principles that occur at the
molecular level during a MS, IR, or NMR experiment.

* Analyze MS, IR, and/ar NMR spectral data (either alone or in
combination) to elucidate the structure of an organic molecule. This
includes being able to make correlations of spectral features to specific
portions of a molecule’s structure.

Course Textbooks

* Organic Structural Spectroscopy, 2nd ed. by Lambert, et al. (ISBN
978-0-321-59256-9)
s Organic text (Solomon’s, Wade, etc.)..

Course Duration

3 * 14 =42 Teaching hours

Delivery

1. Lectures
2. Group interaction and discussion
3. Self-directed activities

Course Objectives

1. How to determine the organic compounds structure from the analysis of
their mass, IR, NMR spectra.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1) 1. Introduction to spectroscopic methods, maolecular formulas
2. Anintimate look at the NMR process
Session 2 (Week 2) 3. Chemical shift in NMR spectroscopy.
4. Prediction of chemical shift in NMR.
Session 3 (Week 3) 5. Spin-spin coupling.
Session 4 (Week 4) 6. Nuclear relaxation processes & NOE; multiple pulse sequences.
Session 5 (Week 5) 7. Interpretation of DEPT spectra, introduction to 2-D NMR.
Session 6 (Week 6) 8. 2-D NMR, interpretation of COSY & HETCOR spectra
9. 2-D NMR, interpretation data from HMQC, NOESY, and other 2-D
techniques.
Session 7 (Week 7) 10. NMR problem solving.
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Introduction to mass spectrometric techniques.
Session 10 (Week 10) 2. lonization methods & mass filter techniques in mass spectrometry.
3. Interpretation of MS data, molecular formula determination, HRMS
data.
Session 11 (Week 11) 4. Fragmentation pattern analysis.
Session 12 (Week 12) 5. Fragmentation pattern analysis.
6. Fragmentation pattern analysis.
Session 13 (Week 13) 7. Introduction to infrared spectroscopy.
8. Raman spectroscopy.
Session 14 (Week 14) 9. UV-Visible spectroscopy.
Session 15 (Week 15) 10. X-ray diffraction methods.

11. Structural elucidation using spectral data

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 1

1 | Course Name Physical Chemistry 1
2 | Course Code CH 242
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 241, CH 212
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description This course examines the liquid state of matter and its properties such as

vapor pressure, the critical temperature of liquids, surface tension, viscosity,
refractive index, boiling point, density, paracor. It also studies the interrelated
(collective) properties of diluted solutions, some practical applications of
electrical continuation measurements — Debye and Hockle's theory of mutual
interactions between ions — the coefficients of potency in more concentrated

solutions.
Course Textbooks e Glasston,S., 1950
e Glasston,S., 1959
e Glasston,S., 1964
* Glasston,S., 1966
e Atkins; 6" edition; 2010, New York

* R. Chang, 2000.

Course Duration 3 * 14 = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.
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Course Objectives

By studying the course, the student will have reliably demonstrated the ability
to:

* Understand the liquid state.

* Identification of the interrelated (associational) properties of solutions.

* Identify the effect of dissolved matter in its properties.

* Identify the problem, terms and conditions and method of work.

* Learn about various standard practical applications.

* Construction of diluted and concentrated solutions and their
measurements. ¢ Write the required laws and texts.

¢ Development of molar and caliber accounts.

* Implement the practical aspect of observation, observation and conclusion.

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

1. Liquid state, nature of the component, and base of phases and
principles and fundamentals of physical chemistry.

Session 2 (Week 2)

2. Steam pressure, steam pressure measurement and physical states of
matter and the distinctive properties of each state.

Session 3 (Week 3)

3. Interrelated Collective Properties of Solutions "Decrease in Steam
Pressure"

Session 4 (Week 4)

4. Interrelated Collective Properties of Solutions "Decrease in freezing
point"

Session 5 (Week 5)

5. Arise in boiling point — osmotic property"

Session 6 (Week 6) 6. Surface tension, viscosity, refractive index and Distribution of
molecular speed.

Session 7 (Week 7) 7. Boiling point, density and paraco.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 8. Homogeneous ionic equilibrium — ionization of acids and weak bases

in solutions — ionization of water and Intermolecular force of liquids.

Session 10 (Week 10)

9. Effect of the common ion — Regulatory evidence — hydralysis of salts.

Session 11 (Week 11)

10. Polyperton acids - heterogeneous ionic equilibrium - solubility
guotient.

Session 12 (Week 12)

11. Nature of electrolytes in solutions: ions in aqueous solution —
equivalent conductivity.

Session 13 (Week 13) 12. Electrolysis and Electrode Process - Transport Numbers and types of
crystals and latticeenergy.

Session 14 (Week 14) 13. lonic Transportation, Some Practical Applications of Electrical
Continuation Measurements,

Session 15 (Week 15) 14. Debye and Hockle's theory of inter-ion interactions — potency
coefficients in more concentrated solutions.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongaing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Physical Chemistry 1

Course Name Practical Physical Chemistry 1
Course Code CH 242
3 | Course type: Mandatory / General Mandatory
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 241, CH 212
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description Assign most of the physical properties of the liquid state.
Course Textbooks 3 et s 0 GG, 2118, JoY) dnaall 3 (5T 5 Call o 3 @l OB oy el
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Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the liquid state.

* Identification of the interrelated (associational) properties of solutions.

* Identify the effect of dissolved matter in its properties.

* Identify the problem, terms and conditions and method of work.

* Learn about various standard practical applications.

* Lightened and concentrated construction and measurements.

* Write the required laws and texts.
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* Development of molar and caliber accounts.
* Implement the practical aspect of observation, observation and
conclusion.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

1. Determination the Absclute and Relative densities for Liquid or
solution.

Session 2 (Week 2)

2. Determination the Absolute density for Solid.

Session 3 (Week 3)

Determination of Liquid by Hydrometer method.

Session 4 (Week 4)

il

Determination the Absolute and Relative Viscosity Coefficient and
Activation energy for liquid or solution.

Session 5 (Week 5)

5. Viscosity of liquid (Stoik method)

Session 6 (Week 6) Average Molecular Weight Determination of Polymers (Using
Viscosity Phenomenon)
Session 7 (Week 7) 7. Determination of Electrolysis and Electrode Process, verification of

Beer,s law.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

8. Molecular Weight Determination by the Boiling Point.

Session 10 (Week 10)

9. Determination of Molecular weight of Non-volatile Solute by Boiling
Point method (Ebullioscopy method).

Session 11 (Week 11)

10. Molecular Weight Determination from the Depression of Freezing
Point Method (Beckmann’s Method).

Session 12 (Week 12)

11. Molecular Weight Determination from the Distillation of Binary
Immiscible Liquid Mixture (Steam Distillation), determination of the
Polarization of solutions.

Session 13 (Week 13)

12. Determination of Molecular Weight of Camphor by Freezing point
method (The Cryoscopy method), determination the refractive index
of solution.

Session 14 (Week 14)

13. Molecular Weight Determination for Dilute Solution of Polymer Using
Viscosity Measurement.

Session 15 (Week 15)

14. Theoretical application of Dipole moment calculation by software’s.

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of

knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.
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Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure |
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 2

1 | Course Name Physical Chemistry 2
2 | Course Code CH 243
3 | Course type: Mandatory / General Mandatory
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 241, PH301 :!
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description Examines the gaseous state of matter and the ideal gas behavior.
Course Textbooks o Atkins ; 6! edition; 2010, New York
» Chemistrw’RaymondchangPhysicalchemistwforthechemicalandBiologicalSc
lence

*  Physical Chemistry/ Daniels Alberty
* Elements of physical Chemistry / S. Glastone and D Lewis
®  ATKINS, PHYSICAL CHEMISTRY/ P. Atkins & J. de Paula

Course Duration 3 * 14 = 42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments

Course Objectives By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the properties and behavior of ideal and imperfect gases.
* Determine the general equation of gases and their applications.
* Identification of particle collision of gas — partial kinetic equation of gases.
* |dentify the problem, terms, conditions and causes.
* |dentify the various physics of the gaseous state.
* Construct the partial kinetic equation of gases.
* Write the partial kinetic equation of gases.
* Development of the study of gases.
* Perform computational gas simulations.
Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
‘ A 50 % is required for a pass in this course.
[_Tlme Frame Content Breakdown
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Session 1 (Week 1)

1. Properties of the ideal and imperfect behavior of gases - the general
equation of gases and their applications.

Session 2 (Week 2)

2. Dalton's Law of Pressures — Average Free Path — Collision of Molecules

for Gas.

Session 3 (Week 3) 3. Partial kinetic equation of gases — the deviation of gases from ideal
behavior

Session 4 (Week 4) 4. The Law of Identical Cases — The Effect of John Thompson —

Liquefaction of Gases.

Session 5 (Week 5)

5. Types of solutions — Ideal solution — Raoul's law — Types of deviation
from the ideal behavior of solutions.

Session 6 (Week 6)

6. Types of solutions ~ Ideal solution — Raoul's law — Types of deviation
from the ideal behavior of solutions.

Session 7 (Week 7)

7. Distribution coefficient - factors affecting the solubility of solids in
liquids - Polar and Cartesian coordinates.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

8. Introduction to microscopic molecules and colloidal (colloidal) state in
terms of: types and sizes of particles — colloidal and real solutions —
phases found in colloidal — methods of preparation of colloidal
materials.

Session 10 (Week 10)

9. Tendal Influenced — Pranic Properties — Optical Properties — Osmotic
Compression Method far Determining Molecular Masses.

Session 11 (Week 11)

10. The viscosity of solutions of microscopic molecules — Diffusion of
microscopic molecules — Molecular explanation of propagation.

Session 12 (Week 12)

11. Electrical migration of suspended minutes (electrophoreses).

Session 13 (Week 13)

12. Origin of charge on the surface of colloidal materials - stability and
coagulation of colloidal solutions - Statistical application to samples
of chemical analysis.

Session 14 (Week 14)

13. General Introduction to Nuclear and Radiological Chemistry; Basic
Concepts of Atoms; Nuclear Minutes; Atomic Masses and Mass
Spectrum.

Session 15 (Week 15)

14. Types of radiation; nuclear varieties: nuclear reactions and their
equivalents. Bonding Energy and Nuclear Fraction — Nuclear Half-Life.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives, |
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
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instructor will endeavor to provide notice of changes to students as soon as

possible. Timetable may also be revised.

Course Name: Practical Physical Chemistry 2

1 | Course Name Practical Physical Chemistry 2
2 | Course Code CH 244

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 1 Credit unit

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 242, CH 243

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

Gaseous case study by solutions.

Course Textbooks

®  Atkins ; 6" edition; 2010, New York
e R.C Dasand B. Behera, 1983
3 g g o0 b 2118, JsY Andal |5 (815 o & Gl O Ll vean)
D Bed sl
A SNl de o5 can)l > 0 S0S e @)l

Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the critical molecular fraction and the tactical point of a bi-
component system.

* Identification of rigid system means (naphthalene and gasoline).

* Identify the gaseous state computationally.

* |dentify the problem, terms, conditions and causes.

* Recognize various changes.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Determination of critical molecular fraction.

Session 2 (Week 2) 2. Determination of heat of vaporization.

Session 3 (Week 3) 3. Determination of tactical point of a bicomponent system.
Session 4 (Week 4) 4. Rigid system means (naphthalene and gasoline).

Session 5 (Week 5) 5. Recording of the UV Absorption Spectrum in Acetone dissolved in

Hexane by UV Absorber and Energy Calculation (E,).
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Session 6 (Week 6)

Determination of the heat of the solution by solubility.

Session 7 (Week 7)

7. Determination of the heat of solubility of oxalic acid in water.

Session 8 (Week 8) Calculation of heat equivalent to strong acid with forces by
calorimeter.

Session 9 (Week 9) Midterm Evaluation

Session 10 (Week 10) 9. Determination Vapour Pressure of Liquid Static method (The

Isoteniscope method.

Session 11 (Week 11)

10. Surface Tension of Liquid using Capillary tube method.

Session 12 (Week 12)

11. Determination of Surface Tension of Liquids by the bubble pressure
method (part 1).

Session 13 (Week 13)

12. Distribution of benzoic acid between benzene and water.

Session 14 (Week 14)

13. Determination the Value of Molecular Parachor for Liquid.

Session 15 (Week 15)

14. Determination the Refractive Index for and Solutions using Abbe
Refractometer.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 3

Course Name

Physical Chemistry 3

Course Code

CH 341

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units

3 Credit units

Educational Hours

3 Learning hours

6 | Pre-requisite Requirements CH 243, MA212
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7 | Program Offered the Course

Chemistry Department

8 | Instruction Language

English & Arabic

9 | Date of Course Approval

2023

Brief Description

Study of the I, Il and 11l Laws of Thermodynamics.

Course Textbooks

Atkins ; 6" edition; 2010, New York
. ChemistryfRaymondchangPhysicalChemistryfortheChemicalandBio!ogicalSc
ience

*  Physical Chemistry/ Daniels Alberty
» Elements of physical Chemistry / S. Glastone and D Lewis

®  ATKINS, PHYSICAL CHEMISTRY/ P. Atkins & J. de Paula

Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By studying the course, the student will have reliably demonstrated the ability
to:

* Understand the laws of thermodynamics and equilibrium.

* Determine the first, second, and third laws.

* Identify types of systems.

* Identify the problem, terms and conditions, and method of work.
* |dentify various thermochemical reactions.

* Build case functions.

= Write the relationship between AE and AH.

* Development of thermochemical reactions.

* Implementation of chemical processes .

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

1. Study of the first law of thermodynamics: system, ocean, types of
systems, heat, workpiece and internal energy E.

Session 2 (Week 2)

2. Inverted and non-inverted processes, the first law of thermodynamics
and The rate law.

Session 3 (Week 3) 3. Case functions, Tabit Jules Thompson, Grim operations.

Session 4 (Week 4) 4. Thermal chemistry, AE AH, in chemical processes, the relationship
between AE AH, thermochemical reactions, and pseudo order reaction
and more complex reactions.

Session 5 (Week 5) 5. Dependence of reaction heat on temperature, bond energy and
reaction mechanism.

Session 6 (Week 6) 6. The Second Law of Thermodynamics: Automatic and Non-Automatic
Processes and factors affecting reaction rate.

Session 7 (Week 7) 7. The Second Law of Thermodynamics, the inverted Carnot cycle.

Session 8 (Week 8) Midterm Evaluation
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Session 9 (Week 9)

8. Change in enthalpy, entropy in isolated systems, calculation of changes
in entropy and collision theory.

Session 10 (Week 10)

9. Measurement of chemical equilibrium, free gypsum energy, the basic
equation for open systems, and transition state theory.

Session 11 (Week 11)

10. CBS-Duhm equation, a chemical voltage in molar partial quantities and
electrolyte solutions: Basic terms and relation

Session 12 (Week 12)

11. The Third Law of Thermodynamics: Chemical Equilibrium: Fucoste and
Poteness, Isothurm React, Change in Standard Free Energy.

Session 13 (Week 13)

12. Physical equilibrium: single and two-component system and phase
diagram, lonic mobility and transport number.

Session 14 (Week 14)

13. Effectiveness Coefficient of Systems consisting of Two Liquids, Systems
with Simple lontic Points, Systems of Zn/Mg (with Homogeneous
Melting Point).

Session 15 (Week 15)

14. Au/pt system, simple systems of three liquids, systems of two solids by
one means.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor's note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of |
publication. Content of the courses is revised on an angoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Physical Chemistry 3

Course Name Practical Physical Chemistry 3 —|
2 | Course Code CH 342
3 | Course type: Mandatory / General / Mandatory

Specialty / Elective
4 | Accredited Units 1 Credit
5 | Educational Hours 3 Learning hours .
6 | Pre-requisite Requirements CH 341, CH 244 '
7 | Program Offered the Course Chemistry Department
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8 | Instruction Language

English & Arabic '

9 | Date of Course Approval

2023

Brief Description

The laws of thermodynamics by assigning the equilibrium constant (Key) by
the distribution coefficient (KC).

Course Textbooks

e  Atkins ; 6' edition; 2010, New York.

. Chemistry/RaymondchangPhysica|ChemfstwfortheChemicalandBioJogicalS
cience.

®  Physical Chemistry/ Daniels Alberty.

® Elements of physical Chemistry / S. Glastone and D Lewis.

Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

*Understand the equilibrium constant (Key) by the distribution coefficient
(KC).

* Determine the ratio of the distribution of aniline between water and
gasoline by the method of weight.

* |dentify the strength of the hydrogen bond of liquids.

¢ Identify the problem, terms and conditions, and method of work.

* Identify various systems.

* Build different systems.

* Write viewing reparts.

* Development of equilibrium methods.

* Implement the configuration of parallel systems.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown

Session 1 (Week 1)

1. Determination the equilibrium constant for the reaction, Kl + 15 = Kls.by
means of Partition (Distribution) Coefficient.

Session 2 (Week 2)

2. Determination the Partition (Distribution) Coefficient (kc) of Ammonia
(NH;) between chloroform and water

Session 3 (Week 3)

3. Determination the Coordination Number (n) of Copper-Ammonia
Complex by Partition Coefficient (kc)

Session 4 (Week 4) 4. Determination The Distribution Ratio of Aniline between water and
Anilline (Hydrolysis of Anilline Hydrochloride)

Session 5 (Week 5) 5. Determination the Strength of the Hydrogen Bond.

Session 6 (Week 6) Determination the Degree of Hydrolysis of Salts.

Session 7 (Week 7) Midterm Evaluation

Session 8 (Week 8) 7. Determination the Critical Solution Temperature and Composition For
Two Component System (Two Partially Miscible Liquids)

Session 9 (Week 9) 8. Determination the Critical Solution Temperature and Composition For

Two Component System (Two Partially Miscible Liquids) (Phenol and
Solution of Sodium Chloride).
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Session 10 (Week 10)

9. Determination the Critical Composition for Three-Component System
for Solutions (Acetic acid, CHsCOOH , Chloroform, CHCls and Water,
H,0).

Session 11 (Week 11)

10. Determination the Heat Contents (Enthalpy H) by Solubility
Measurements.

Session 12 (Week 12)

11. Determination the Heat of Solution from Solubility Measurements.

Session 13 (Week 13)

12. Determination the Heat of neutralization for Solution.

Session 14 (Week 14)

13. Determination the Heat Capacity for Solutions.

Session 15 (Week 15)

14. Theoretical calculation of free gypsum energy-Gaussian software.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 4

Course Name Physical Chemistry 4
2 | Course Code CH 343
3 | Course type: Mandatory / General Mandatory
4 | Accredited Units 3 Credit units
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 342
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023

Brief Description

General description of kinetic chemistry and electrochemistry.

Course Textbooks

* Advances in Electrochemical Science and Engineering. (Prof. R. C.
Alkire, University of lllinois, Urbana, lllinois, USA) ISBN 3-527-27884-2

(Weinheim), ISBN 0-89573-892-9 (New York).
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¢ FUNDAMENTALS OF ELECTROCHEMICAL DEPOSITION SECOND (MILAN
PAUNOVIC, MORDECHAY SCHLESINGER) ISBN-13: 978-0-471-71221-3,
ISBN-10: 0-471-71221-3.

* ELECTROCHEMICAL METHODS Fundamentals and Applications, (Allen
J. Bard, Larry R. Faulkner), ISBN 0-471-04372-9.

e Chemistry/RaymondchangPhysicalChemistryfortheChemicalandBiolo
gicalScience

* Physical Chemistry/ Daniels Alberty

s Elements of physical Chemistry / S. Glastone and D Lewis

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

By studying the course, the student will have reliably demonstrated the ability
to:

*Understand the full content of kinetic chemistry and electrochemistry

* Identify the cell reactions, electromotive force, and electrolysis cells.

* Recognize the speed and rank of the reaction - molecular - opposing
reactions.

¢ Identify the problem, terms, conditions, and methods used.

* Recognize various changes

* Build electrochemical cells

* Write a comprehensive report

* Develop working methods

* Implement the practical part

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. The course explains kinetic chemistry: the speed and rank of the reaction
- malecular - opposing reactions, Rate laws and reaction mechanis.

Session 2 (Week 2) 2. The nature of elementary reactions.

Session 3 (Week 3) 3. Factor effected on the rate of chemical reaction.

Session 4 (Week 4) 4. Law of mass action — First order reactions.

Session 5 (Week 5) 5. second order reactions — Third order reaction.

Session 6 (Week 6) 6. Methods for the order reaction determinations.

Session 7 (Week 7) 7. Rate of radioactive decay — Pseudo molecular reactions —
Complex mechanisms.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 8. Electrical conductivity of solutions.

Session 10 (Week 10) 9. Specific and equivalent conductance, Dissociation equilibria.

Session 11 (Week 11)

10. Electrolysis — lonic mability’s — The Deby-huckel theory.

Session 12 (Week 12)

11. Electromotive force — Types of electrodes.

Session 13 (Week 13)

12. Electrochemical cells - Free energy changes for cell reactions.

Session 14 (Week 14)

13. Electrode concentration cells.
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Session 15 (Week 15)

14. Thermodynamics of electrochemical cells.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded in
all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Physical Chemistry 4

1 | Course Name Practical Physical Chemistry 4
2 | Course Code CH 344

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 1 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 343, CH 342

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

Description of Kinetic Chemistry and Electrochemistry.

Course Textbooks

* Advances in Electrochemical Science and Engineering. (Prof. R. C.
Alkire, University of Illinois, Urbana, Illinois, USA) ISBN 3-527-
27884-2 (Weinheim), ISBN 0-89573-892-9 (New York).

¢ FUNDAMENTALS OF ELECTROCHEMICAL DEPOSITION SECOND
(MILAN PAUNOVIC, MORDECHAY SCHLESINGER) ISBN-13: 978-0-
471-71221-3, ISBN-10: 0-471-71221-3.

* ELECTROCHEMICAL METHODS Fundamentals and Applications,
(Allen J. Bard, Larry R. Faulkner), ISBN 0-471-04372-9.

Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratary experiments.... etc.
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Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the entire content of photochemistry, kinetic chemistry, and
electrochemistry

* Identify the laws of photochemistry, cell reactions, electromotive force,
and electrolysis cells.

* Recognize the speed and rank of the reaction - molecular - opposing
reactions.

* Identify the problem, terms, conditions, and methaods used.

* Recognize various changes

* Build electrochemical cells

* Write a comprehensive report

* Develop working methods

* Implement -kinetics of ester reaction.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Determination the Order (n), Rate Constant (k) and Half Lifetime (t.,)
for the Hydrolysis of Ester by Acid.

Session 2 (Week 2)

2. Determination the Order (n), Rate Constant (k) and Activation energy
(Es) for the Hydrolysis of Ester by Alkali (Saponification)

Session 3 (Week 3) 3. Catalytic Decomposition of Hydrogen Peroxide using MnO;

Session 4 (Week 4) 4. Catalytic Decomposition of Hydrogen Peroxide using K:Cr.0

Session 5 (Week 5) 5. Determination the Rate Constant (k) and Half Life Time (t.) for the
Oxidation of Ki by K-Per-Sulphate.

Session 6 (Week 6) 6. Determination the Order (n), Rate Constant (k) and Activation energy
(Es) for the Hydrolysis of Ester by Alkali (Sapenification), using
Conductivity meter.

Session 7 (Week 7) Midterm Evaluation

Session 8 (Week 8)

7. Investigation of the Catalytic Effect of NaCl on the Rate Constant (k)
of the Persulphate and lodide Reaction.

Session 9(Week9)

8. Determination of the Order of Reaction (n) and Rate Constant (k)
for the Sulphite- lodated Reaction (Clock Reaction).

Session 10 (Week 10)

9. Study the Kinetics of Halogen for Carbonyl compound by
Colorimeter.

Session 11 (Week 11)

10. Determination the Order (n), Rate Constant (k) and Activation
energy (E;) for the Hydrolysis of Ester by Alkali (Saponification),
using Refractive Index.

Session 12 (Week 12)

11, Determination the Current Efficiency of an Electroplating Process.

Session 13 (Week 13)

12. Inhibition of Corrosion of Aluminum in Acid Media Determined By
Thermometric Technique

Session 14 (Week 14)

13. Determination of Photo polarization (plarimmetry).

Session 15 (Week 15)

14. Determination of Disintegration constants of weak electronic
materials.
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Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 5

Course Name Physical Chemistry 5

2 | Course Code CH 441

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 343

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023
Brief Description Full description of Schrédinger's equation applications of a quantum state.
Course Textbooks e Quantum Theory,D.Bohm, 1954

e Quantum Mechanics ,Arno.Bohm, 1986
s Introduction Of Quantum Mechanics ,B.T.Mathios, 1996
£1994 . 3400 — Glawll @831 dax 3 cCitlgg OYT doyd ¢ AungaSUl 332401 e

Course Duration

3 * 14 =42 Teaching hours

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments
Course Objectives By studying the course, the student will have reliably demonstrated the

ability to:

* Understand the quantum state comprehensively.

* |dentify quantum motion points for different dimensions.
* |dentify the most important theories.
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* |dentify the problem, terms, conditions, and causes.

* Recognize the different dimensions of quantum motion.

* Construct the quantum event by applying the Schroedinger equation.
* Write Schrddinger's equation on all cases.

* Develop the application of the Schrédinger equation because it is a
mathematical assumption proportional to the quantum state.

* Implementation of the practical part computationally by simulation.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.,

Time Frame

Content Breakdown

Session 1 (Week 1)

1. Causes of the collapse of traditional mechanics (Dalton's Modern
Atomic Theory, Thompson's and Robert Millican's Equation, Bohr's
Model, Palmer's Mathematical Analysis of a Hydrogen Atom).

Session 2 (Week 2)

2. Quantification Results — The Principle of Congruence (Symmetry) in
the Bohr Model — Black Body Radiation.

Session 3 (Week 3) 3. Photoelectric effect — Compton phenomenon — electron diffraction
and wave properties of matter.

Session 4 (Week 4) Waveform Bodily Duplex — Atomic Spectra.

Session 5 (Week 5) 5. Heisenberg's Principle of Inaccuracy — The Principle of Uncertainty in
Energy and Time.

Session 6 (Week 6) 6. Quantum theory according to waveform perception.

Session 7 (Week 7) 7. Waveform description of Doppler waves.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 8. Quantum theory and its hypotheses - wave function and its

properties - superposition (synthesis) and overlap (entanglement) in
the wave function - effects and properties (pyramidal effect,
Hamiltonian effect).

Session 10 (Week 10)

9. The time-dependent and non-time-dependent Schrédinger equation
— Schrddinger's equation in one and three dimensions.

Session 11 (Week 11)

10. Quantification of rotational and vibrational movements - the
condition of orthogonality and the principle of symmetry of the
movement of a particle in a one-dimensional box - movement in
more than one direction inside the box.

Session 12 (Week 12) 11. Determination of the possible location of the particle within the box -
Application of Schrédinger's equation to hydrogen-like atoms
(equivalence bond theory - change theory).

Session 13 (Week 13) 12. Quantum leakage — quantum vacuum.

Session 14 (Week 14)

13. Diameter coefficient and wave functions — nature of chemical bonds.

Session 15 (Week 15)

14. The chemical bond in nuclear homogeneous diatomic molecules - lon
bond in diatomic molecules.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
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Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Physical Chemistry 6

1 | Course Name Physical Chemistry 6
2 | Course Code CH 442

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 3 Credit units

5 | Educational Hours 3 Learning hours

6 | Pre-requisite Requirements CH 441

7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023

Brief Description

This course is concerned with statistical thermodynamics and the study of
molecular spectra, Bonding also molecular diuretics in polyatomic
molecules, Solid State and Crystallography, and Molecular symmetry and
photovoltaic efficiency.

Course Textbooks

1. Thermodynamics and Chemistry. ( George.k.Burgess) USA.

2. Molecular Spectroscopy: A Quantum Chemistry, (Yukihiro
Ozaki, Marek Janusz Wojcik, Jirgen Popp) ISBN:9783527814596 |
2018.

Course Duration

3 * 14 = 42 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand the state of chemical binding and spectra.

¢ Determination of vehicle spectra of links.

* Identify the theory of molecular diuretics and their importance.
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* Identify the problem, terms, conditions, and causes.

« Identify various spectral phenomena.

* Construction of molecular palymorphic forms.

¢ Write a report on the results of molecular constellations,

* Development of links in many forms.

* Implementation of molecular symmetry and photovoltaic efficacy.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Bonding and molecular diuretics in polyatomic molecules — theory of
molecular orbitals and the study of the movement of molecules
(rotation, vibration) classically and quantitatively.

Session 2 (Week 2) 2. Solid State and Crystallography: (Types of crystals - X-ray diffraction -

Prague equation.

Session 3 (Week 3)

3. Miller coefficients — paraffin grids) — rotation around a fixed center —
rigid rotation.

Session 4 (Week 4)

4. Statistical Thermodynamics (Introduction to Probability - Boltzmann's
Law of Distribution - Rotational Hash Function - Vibratory Audacity
Function.

Session 5 (Week 5)

5. Transition Hash Function — Electronic Hash Function — and Applications
of Hash Function in the Calculation of Thermodynamic Functions (Heat
Capacity, Internal Energy, Entropy and Equilibrium Constant).

Session 6 (Week 6)

6. Molecular Spectra - Electromagnetic Radiation: (Rotational Spectra -
Infrared Spectra.

Session 7 (Week 7)

7. UV-vis and Electronic Spectra - Raman Spectra - Magnetic Resonance
Spectrum - Electronic Burm Spectra).

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

8. Molecular symmetry and photovoltaic efficiency: elements of
symmetry — symmetry and dipole torque.

Session 10 (Week 10)

9. Polarized light — photovoltaic efficiency and light circulation.

Session 11 (Week 11)

10. Accelerators and radioactive decay; radio decay chains of reactors;
radioactivity detection and radiation measuring devices.

Session 12 (Week 12)

11. Radiation sources; radiation protection; isotope uses in industrial,
medical, and agricultural fields and study of the mechanics of reactions.

Session 13 (Week 13)

12. Nuclear particles — Types of nuclear reactions — Nuclear equation and

equilibrium.

Session 14 (Week 14) 13. Nuclear decomposition chains — radioisotope applications — kinetics of
radioactivity.

Session 15 (Week 15) 14. Bonding Energy and Nuclear Fraction — Nuclear Half-Life.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.
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Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Biochemistry 1

1 | Course Name Biochemistry 1

2 | Course Code CH 351

3 | Course type: Mandatory / General / Mandatory

Specialty / Elective

4 | Accredited Units 2 Credit units

5 | Educational Hours 2 Learning hours

6 | Pre-requisite Requirements CH 331

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023
Brief Description This course is concerned with explaining the chemical structures and

properties of biomolecules as well as explain their role in cell metabolism.

Course Textbooks 1. Organic chemistry: David Klein

2. Qrganic chemistry: Paula Bruce
Additional Resources:
Lectures on YouTube.

Course Duration 2 * 14 = 28 Teaching hours.
Delivery Lectures

Group interaction and discussion
Self-directed activities

Course Objectives The student will be able to:
1. Discuss the structure, properties and reactions of proteins and
amino acids.

2. Understand the classification of enzyme, mechanism and kinetics of
enzyme catalyzed reaction.
3. Understand the concept of vitamins and co-enzymes.

Course Assessments Midterm evaluations: 40 %

Final Exam: 60 %

A 50 % is required for a pass in this course.
Time Frame Content Breakdown
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Session 1 (Week 1)

Introduction to biochemistry (definition and importance)
Nomenclature of Alkanes.

Session Z (Week 2)

Amino acids: definition.

chemical structures and properties.
Stereochemistry.

Classification.

Session 3 (Week 3)

ol Lo S =l B

Natural composition and classes proteins structural organization and
functional diversity of proteins.

Session 4 (Week 4)

Digestion and absorption of protein in the gastrointestinal tract.

Session 5 (Week 5)

g T L

10.
11.

Chirality of Conformationally Mobile Systems.

Chiral Compounds without Asymmetric Atoms.

Fischer Projections.

Diastereomers.

Stereochemistry of Molecules with Two or More Asymmetric
Carbons.

Meso Compounds.

Absolute and Relative Configuration.

Physical Properties of Diastereomers.

Session 6 (Week 6)

12,
13.
14.
15,
16.
17.

Introduction.

Elements of Unsaturation.
Nomenclature of Alkenes.
Nomenclature of Cis-Trans Isomers.
Stability of Alkenes.

Physical Properties of Alkenes.

Session 7 (Week 7)

18.
19.
20.
23,
22.
23.
24,
. Hydration by Oxymercuration-Demercuration.

Alkene Synthesis by Elimination of Alkyl Halides.
3Dehydrohalogenation by the E2 Mechanism.
E2 Debromination of a Vicinal Dibromide.
Alkene Synthesis by Dehydration of Alcohols.
Electrophilic Addition to Alkenes.

Addition of Hydrogen Halides to Alkenes.
Addition of Water: Hydration of Alkenes.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Hydroboration of Alkenes.

Addition of Halogens to Alkenes.
Formation of Halohydrins.

Catalytic Hydrogenation of Alkenes.
Addition of Carbenes to Alkenes.
Epoxidation of Alkenes.

Syn Dihydroxylation of Alkenes.
Oxidative Cleavage of Alkenes.

Session 10 (Week 10)
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Alkynes Introduction.

. Nomenclature of Alkynes.

. Physical Properties of Alkynes.

. Electronic Structure of Alkynes.

- The acidity of Alkynes; Formation of Acetylide lons.

Session 11 (Week 11)
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. Synthesis of Alkynes from Acetylides.
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15. Synthesis of Alkynes by Elimination Reactions.
16. Addition Reactions of Alkynes.

17. Metal-Ammonia Reduction of an Alkyne.

18. Acid-Catalyzed Keto—Enol Tautomerism.

19. Base-Catalyzed Keto—Enol Tautomerism.

20. Oxidation of Alkynes.

21. Multistep Synthesis.

Session 12 (Week 12) 22. Aromatic.

23. Introduction.

24. The Structure and Properties of Benzene.

25. Aromatic, Antiaromatic, and Nonaromatic Compounds.
26. Hiickel’s Rule.

27. Molecular Orbital Derivation of Hiickel’s Rule.

28. Aromatic lons.

Session 13 (Week 13) 29. Heterocyclic Aromatic Compounds.

30. Polynuclear Aromatic Hydrocarbons.

31. Nomenclature of Benzene Derivatives.

32. Physical Properties of Benzene and Its Derivatives.
33. Electrophilic Aromatic Substitution.

Session 14 (Week 14) 34. Mechanism: Electrophilic Aromatic Substitution.
35. Halogenation of Benzene.

36. Nitration of Benzene.

37. Sulfonation of Benzene.

38. Activating, Ortho, Para-Directing Substituents.

Session 15 (Week 15) 39. Deactivating, Meta-Directing Substituents.

40. Effects of Multiple Substituents on Electrophilic Aromatic
Substitution.

41. The Friedel-Crafts Alkylation.

42. The Friedel-Crafts Acylation.

43. Nucleophilic Aromatic substitution.

44. Nucleophilic Aromatic Substitution (Addition—Elimination).

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Practical Biochemistry 1

1 | Course Name Practical Biochemistry 1 ]
2 | Course Code CH 352
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 351, CH 212
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023

Brief Description

This course is concerned with explaining the chemical structures and
properties of biomolecules as well as explain their role in cell metabolism.

Course Textbooks

1.Fundamental Laboratory Approaches for Biochemistry and
Biotechnology: Alexander J. Ninfa and David P. Ballou.

2.Lehninger's Principles of Biochemistry: David L Nelson; A.L.Lehninger and
Michael M. Cox.

3.Principles of biochemistry: Nelson, David L., Lehninger, Albert L., Cox,
Michael M; Lehninger.

Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Lectures

Group interaction and discussion
Self-directed activities

Course Objectives

By the end of the course the student will be able to:
1. Establish an understanding of the qualitative and quantitative
aspects of biochemical analyses.
2. Understand both fundamentals and applications of the instruments
that are routinely used for the characterization of biomolecules.
3. Develop basic practical biochemical skills for the handling and
analysis of biomolecules.

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) 1. Introduction
Session 2 (Week 2) 2. Qualitative test for amino acids
Session 3 (Week 3) 3. Fractionation of plasma proteins and their estimation
Session 4 (Week 4) 4. Fractionation of plasma proteins and their estimation
Session 5 (Week 5) 5. Determination of blood urea and blood urea nitrogen
Session 6 (Week 6) 6. Estimation of blood hemoglobin
Session 7 (Week 7) 7. Qualitative test for carbohydrates
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 1. Qualitative test for carbohydrates
Session 10 (Week 10) 2. Estimation of blood glucose
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Session 11 (Week 11)

Estimation of blood vitamin C

Session 12 (Week 12)

Determination of Uric acid

Session 13 (Week 13)

Estimation of blood cholesterol

Session 14 (Week 14)

Determination of peroxide value in blood sample

Session 15 (Week 15)

e ol b 2 o

Determination of acid value of fat

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Biochemistry 2

Course Name Biochemistry 2

2 | Course Code CH 451

3 | Course type: Mandatory / General Mandatory

4 | Accredited Units 2 Credit units

5 | Educational Hours 2 Learning hours

6 | Pre-requisite Requirements CH 351, CH 431

7 | Program Offered the Course Chemistry Department

8 | Instruction Language English & Arabic

9 | Date of Course Approval 2023
Brief Description This course is concerned with explaining the chemical structures and

properties of biomolecules as well as explain their role in cell metabolism,

Course Textbooks 1. Lehninger's Principles of Biochemistry: David L Nelson;

A.L.Lehninger and Michael M. Cox.
2. Principles of biochemistry: Nelson, David L. , Lehninger, Albert L.,
Cox, Michael M; Lehninger.

Course Duration

2 * 14 = 28 Teaching hours.

Delivery

Lectures
Group interaction and discussion
Self-directed activities
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Course Objectives

The student will be able to:
1. Discuss the structure and properties of biomolecules.
Z. Explain major catabolic and anabolic pathways in metabolism of [
carbohydrates, lipids, and nucleic acids.
3. Understanding and know the diseases that accompanying with the
metabolism of biomolecules

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1) 1. Carbohydrates:

2. Natural classification, and chemistry.
Session 2 (Week 2) 3. Digestion and absorption.
Session 3 (Week 3) 4. Glycosis, citric acid cycle.

5. Gluconeogensis and the hexose monophosphate shunt.
Session 4 (Week 4) 6. Metabolism of fructose and galactose.
Session 5 (Week 5) 7. _Muco-polysacchrides and glycogen storage diseases.
Session 6 (Week 6) 8. Oxidative phosphorylation(brief)
Session 7 (Week 7) 9. Lipids: Nature, classification, Chemistry, digestion and absortion.
Session 8 (Week 8) Midterm Evaluation
Session 9 (Week 9) 10. Bile salts, its synthesis and function.
Session 10 (Week 10) 11. Fatty acid synthesis and Oxidation.
Session 11 (Week 11) 12. Prostaglandins, Plasma lipoproteins.

13. Cholesterol metabolism and lipid storage diseases.
Session 12 (Week 12) 14. Nucleic acids: DNA, RNA, their chemical compostion.

Session 13 (Week 13)

15. DNA replication, Central dogma of molecular biology, cod word,
mutation.

Session 14 (Week 14)

16. RNA types and function.

Session 15 (Week 15)

17. Role of DNA in oncogenic action of RNA tumor viruses

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: Practical Biochemistry 2

1 | Course Name Practical Biochemistry 2
2 | Course Code CH 452
3 | Course type: Mandatory / General Mandatory
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 451, CH 352
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description This course is concerned with explaining the chemical structures and
properties of biomolecules as well as explain their role in cell metabolism,
Course Textbooks 1. Fundamental Laboratory Approaches for Biochemistry and
Biotechnology: Alexander J. Ninfa and David P. Ballou.
Course Duration 3 * 14 = 42 Teaching hours.
Delivery Lectures

Group interaction and discussion
Self-directed activities

Course Objectives The student will be able to:
1. Establish an understanding of the quantitative aspects of biochemical
analyses

2. Perform some enzyme assays.

3. Interpret the photographs of electrophoresis runs of Polymerase
chain reaction (PCR) products

4. Learn about the assay design interpretation and validation

Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Introduction

Session 2 (Week 2) 2. Biochemical specimens-Samples Collection

Session 3 (Week 3) 3. Determination of iodine number of fat

Session 4 (Week 4) 4. Estimation of Enzyme activity (e.g. Catalase)

Session 5 (Week 5) 5. Effect of pH, substrate concentration and tem perature on enzyme
activity

Session 6 (Week 6) 6. Effect of pH, substrate concentration and temperature on enzyme
activity

Session 7 (Week 7) 7. Estimation of DNA

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) 8. Estimation of RNA

Session 10 (Week 10) 9. Demonstration of TLC and electrophoresis

Session 11 (Week 11) 10. Demonstration of TLC and electrophoresis

Session 12 (Week 12) 11. Determination of GSH
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Session 13 (Week 13)

12. Determination of MDA

Session 14 (Week 14)

13. Demonstration of electrophoresis and PCR

Session 15 (Week 15)

14. Demonstration of electrophoresis and PCR

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Industrial Chemistry 1

1 | Course Name Industrial Chemistry 1 ]
2 | Course Code CH 461 :
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 2 Credit units
5 | Educational Hours 2 Learning hours
6 | Pre-requisite Requirements CH 222
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description This course description of introduction to polymer science, basic concepts
of polymers, naming polymers Nomenclature of Polymers, Classification of
polymers according to the properties of the resulting polymer in relation to
its impact on the heating process, petrochemical industrial and Industrial
silicate technology.
Course Textbooks Book Title & ISBN:

1. Polymers: David Dalton and Philip Lorimer, Translation: Prof.
Mohamed Awad Abdel Moneim Khattab A. Hosni Hassan Yahya,
Oxford Scientific Publications.

2. Polymer Chemistry: Omar Abdullah Hussein Al-Hazazi.

Course Duration

2 * 14 = 28 Teaching hours.
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Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation, Laboratory experiments.... etc.

Course Objectives

Upon completion of this course, the student will have reliably
demonstrated the ability to:

Understanding polymers

Identifying the processes of flutes, and polymerization
Recognizing the monomers

Identifying the problem, terms, conditions, and causes

Identifying the various methods of synthesis and formation of
polymers

Building polymeric meshes

Writing monomers equations

Developing the polymer industry

Implementing small projects for the benefit of polymeric industries

Course Assessments

Midterm evaluations: 40 %

Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) 1. Introduction to polymer science, basic concepts of polymers, naming
polymers Nomenclature of Polymers.

Session 2 (Week 2) 2. The texture of polymers, the bonding forces between monomer
molecules in the polymer, or molecular forces in polymers.

Session 3 (Week 3) 3. Industrial polymers: aliphatic filamentous polyesters, polycarbonate
(ethylene terephthalate), branched and interlocking polyesters,
polyesters derived from non-carboxylic acids, polycarbonate,
polyamides.

Session 4 (Week 4) 4. Types of polymers and the basis of their classification, classification
based on polymer sources, and also on the chemical nature of the
polymer.,

Session 5 (Week 5) 5. Analysis and characterization of polymers by infrared diffraction and
nuclear magnetic resonance spectroscopy, thermal analysis.

Session 6 (Week 6) 6. Polymer technology, extrusion, injection molding, plastic technology,
such as flexible polymer technology, synthetic fiber technology.

Session 7 (Week 7) 7. Methods for obtaining polymeric composites, their characterization
and properties.

Session 8 (Week 8) 8. Theimportance of producing the main polymers - Materials Primary
raw materials for the production of polymers and sources of
obtaining them.

Session 9 (Week 9) Midterm Evaluation

Session 10 (Week 10) 1. Petroleum technology, petroleum products (oil derivatives),
preparation of alkanes, alkenes, and alkynes in petrochemical
industries.

Session 11 (Week 11) 2. Preparation of some major chemicals from petroleum for
petrochemical industries.

Session 12 (Week 12) 3. Discovery of petroleum and petrochemical industries in Libya.
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Session 13 (Week 13) 4. Extraction of oils from waste and economic advantages of these
technique Economic operations in petrochemical industries.

Session 14 (Week 14) 5. Silicate technology - Glass chemistry and technology - Ceramic
chemistry and technology.

Session 15 (Week 15) 6. Detergent chemistry - Composition and technology of nitrogen and
phosphate fertilizers.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
with a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and
numeric, computer, interpersonal communications, and critical thinking
skills will be embedded in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.

Course Name: Practical Industrial Chemistry 1

Course Name Practical Industrial Chemistry 1
2 | Course Code CH 462
3 | Course type: Mandatory / General / Mandatory
Specialty / Elective
4 | Accredited Units 1 Credit unit
5 | Educational Hours 3 Learning hours
6 | Pre-requisite Requirements CH 461, CH 223
7 | Program Offered the Course Chemistry Department
8 | Instruction Language English & Arabic
9 | Date of Course Approval 2023
Brief Description This course description experimental to recognize some polymers also —|

identification of some polymers, petrochemical industrial and Industrial |

silicate technology.

Course Textbooks I- Polymers: David Dalton and Philip Lorimer, Translation: Prof.
Mohamed Awad Abdel Moneim

2- Mr. Hosni Hassan Yahya, Oxford Scientific Publications.

3- Polymer Chemistry: Omar Abdullah Hussein Al-Hazazi.

248




Course Duration

3 * 14 = 42 Teaching hours.

Delivery

Lectures, interaction and group discussion, self-directed activities, active |
participation, laboratory experiments

Course Objectives

By studying the course, the student will have reliably demonstrated the
ability to:

* Understand polymers

* Identify the processes of chords and ingress

* Recognize the monomers

¢ |dentify the problem, terms, conditions, and causes

* |dentify the various methods of synthesis and formation of polymers
* Build polymeric networks

* Write tiger equations

* Develop the polymer industry

* Implement small projects for the benefit of polymeric industries

Course Assessments | Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
Session 1 (Week 1) 1. Test for the identification of some polymers.
Session 2 (Week 2) 2. Preparation of polymeric cellulose acetate from cotton.
Session 3 (Week 3) 3. Set the kinetic values of polymerization reactions in mass using
' phythelial monomers.
Session 4 (Week 4) 4. Study of the method of determination of the degree of crystallization

in polymers using X-ray dispersion.

Session 5 (Week 5)

5. Study of the diagnosis and characterization of polymers using an
infrared device and a nuclear magnetic resonance device.

Session 6(Week 6) 6. Determine the percentage of sulfur in: Crude oil and its derivatives.

Session 7(Week 7) Midterm Evaluation

Session 8(Week 8) 7. Determination of the specific weight (relative density) of oil
derivatives.

Session 9(Week 9) 8. Determination of kinematic viscosity, degree of withdrawal, degree of
spillage.

Session 10 (Week 10)

9. Determination of the freezing point of oil derivatives.

Session 11 (Week 11) | 10. Determination of silica content - Determination of free lime.

Session 12 (Week 12) 11. Determination of the chemical resistance of some commercial glass
samples.

Session 13 (Week 13) | 12. Estimation of the thermal stability and thermal expansion of some types

of glass and ceramics.

Session 14 (Week 14) 13. Preparation of some detergents - Saponification of some types of
esters.
Session 15 (Week 15) 14. Determination of phosphate content in some fertilizers.

Session 16 (Week 16)

Final Exam

Attendance Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported
,»-.m".‘-\_;\,q\ with a doctor’s note.
A TN
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Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their
lives, including skills enabling them to be life-long learners. To ensure
graduates have this preparation, such generic skills as literacy and numeric,
computer, interpersonal communications, and critical thinking skills will be
embedded in all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Description of the Physics Program

Teaching Language

1 | University Libyan universities
2 | Faculty Faculty of Science
3 | Educational Program Physics

4 | Program Code PH

5 | Education System Semester system

6 | Number of Accredited Units 140 Credits

7 | Program Starting Date 2023

8 | Date of Accreditation 2023

9

Arabic &English

10 | Person on Charge

Physics Department

Introducing the program

Physics is a basic science concerned with the
study of matter, its structure, the nature of
mutual forces, and the study and interpretation
of natural phenomena arising from the material,
motion, and energy. In addition to discovering
the fundamental laws that dominate the nature.

Physics is one of the oldest academic majors |

amongst  all  international  universities.
Moreover, it is one of the most essential
departments of the Faculty of Science. It is a
field of science largely dependent on conducting

practical experiments to understand and |

describe natural phenomena while using as few
unified principles and concepts as possible.

To contribute to the scientific development and
transfer of knowledge in physics field, a
bachelor's program is prepared for the student
to obtain a bachelor's degree in physics, which
encompasses an integrated series of basic
physics subjects and advanced specialized
subjects in various branches of physics.

The study plan aims at providing the student
with the basic principles of theoretical physics in
addition to practical applications associated
with a deep understanding of specialized
materials and modern theories, therefore the
student will be qualified to join many
institutions of a scientific and technical nature
and will also be qualified to continue his/her
higher education degree.

The bachelor’s degree program in Physics
contributes to fulfill the academic mission and
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community services that the Faculty of Science
aspire to achieve according to the requirements
of quality and excellence standards that meet
the labor market needs.

Targeted acceptance

The student must have obtained a high school
certificate in the scientific section or its
equivalent.

Certificates granted by the program

Bachelor’'s degree in physics

Program Goals

Students will have deep understanding and
knowledge of fundamental areas in
physics.

Enhancing student’s capability in observing |

and analyzing information.

Students will be skilled in the methods of
scientific research.

Students will be able to solve problems and
explain physical phenomena.

Developing student’s ability to establish
the foundation of self-learning.

Students will be skilled in scientific
research methods and preparing research
besides reports.

Students will have the ability to
communicate and discuss problems in
order to solve them and share ideas and
different perspectives.

Provide cadres that are qualified in
different branches of Physics.

Sources of education and learning

Textbooks, References, Scientific periodicals,
Laboratories, Electronic sources, Media,
Internet... etc.
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Educational Program Contents (Courses)
No Course Code Pre-requisite | Course Type | Education | Accredited | Lecture | Lab. | Tutorial = Educational
method Units Hours

1 | Arabic Language | ARO11 | --- General | Traditional 2 2 - 2

2 | Arabic Language Il AR012 | ARD11 General Traditional 2 2 - - 2

3 English Language | ELO11 | --- General Traditional 2 2 - - 2

4 | English Language || EL102 ELO11 General Traditional 2 2 - - 2

5 Libyan National Culture LN10O | -- General | Traditional 2 p - - 2

6 | Research Methods RM400 | --- General | Traditional 2 2 - 2

7 | Mathematics | MAD11 | --- Mandatory | Traditional 3 2 - 2 4

8 | Mathematics Il MA121 | MAOLL Mandatory Traditional 3 2 - 2 &

9 | Mathematics I/l MA211 | MA121 Mandatory Traditional 3 2 - 2 4
10 | Linear Algebra MAZ212 | -- Mandatory Traditional 3 2 - 2 4
11 | Ordinary Diff. Equations | MA213 | MA121 Mandatory | Traditional 3 2 2 4
12 | Partial Diff. Equations MA314 | MA213 Mandatory | Traditional 3 2 2 4
13 | Complex Analysis MA313 | MA121 Mandatory | Traditional 3 2 - 2 4
14 | Numerical Analysis MA413 | MA314 Mandatory | Traditional 3 2 -- 2 4
15 | General Chemistry CHO10 | — Mandatory | Traditional 2 2 - 2
16 | Chemistry lab. CH111 | — Mandatory Traditional 1 - 3 - 3
17 | General Statics S§T101 | — Mandatory | Traditional 3 2 - 2 4
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Educational Program Contents (Courses)

No Course Code Pre-requisite Course Education | Accredit | Lecture | Lab. | Tutorial | Educational
Type method ed Units Hours
18 | General Mechanics PH111 | —- Specialty | Traditional 4 3 - 2 5
18 | Electricity PH112 Specialty | Traditional 4 3 - 2 5
20 | Heat and properties of pHIEZ: | Specialty | Traditional A 3 - 2 5
Matter
21 | Sound and Light PH114 | --- Specialty | Traditional 4 3 - 2 5
22 | Physics Lab. | PH116 | PH113 Specialty | Traditional 1 - 3 - 3
23 | Mechanics | PH211 | PH111 Specialty | Traditional 4 3 - 2 5
24 | Mechanics Il PH212 | MA121 -PH211 | Specialty | Traditional 3 2 2 4
25 | Magnetism and PH213 | PH112 Specialty | Traditional 4 3 - 2 5
Alternating Current
26 | Electronic Physics | PH214 | PH213 Specialty | Traditional 3 2 - 2 4
27 | Physics Lab. I PH215 | PH112-PH114 | Specialty | Traditional 1 - 3 - 3
28 | Thermodynamics PH216 | MA121-PH113 | Specialty | Traditional 3 2 - 2 4
29 | Physics Lab. 11l PH218 | PH215-PH213 | Specialty | Traditional 2 -- 6 - 6
30 | Mechanics Il {Classical | PH311 | PH212 Specialty | Traditienal 2 - 2 4
Mechanics) S
31 Modlern and Atomic | PH312 PH213 - PH212 Specialty | Traditional 3 2 - 2 4
Physics
32 | Physical Optics PH313 | PH114- MA121 | Specialty | Traditional 3 2 | = 2 4
33 | Statistical Physics PH314 | PH216 Specialty | Traditional 3 2 | - 2 4
34 | Electromagnetic PH315 | PH2132 -MA213 | Specialty | Traditional 3 2 | = 2 4
Theory |
35 | Electromagnetic PH316 | PH315-MA314 | Specialty | Traditional 3 2 |- 2 4
Theory Il !
36 | Quantum Mechanics| | PH317 | py317 - ma213 | Seecialty | Traditional 3 2 - 2 4
37 | Physics Lab. V PH218-PH313 | Specialty | Traditional - | b6 - 6
PH318 2
-PH312
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No | Course Code Pre-requisite Course Education | Accredited | Lecture | Lab. | Tutorial | Educational
Type method Units Hours
38 | Physics Lab. v PH31E PH218 - PH313 - Specialty | Traditional 2 - ] - 6
PH312
39 | Electronic Physics || | PH319 PH218-PH214 Specialty | Traditional 2 2 -- = 2
40 | Physics Lab. IV PH321 PH214 - PH319" Specialty | Traditional 2 - 6 - & _i
41 Computer. PH320 MA212 Specialty | Traditional 3 - 2 2 4
Programming
42 | Com _pul:at:onal PH323 PH320 - MA213 Specialty | Traditional 3 2 - 2 -
Physics
- P 2 it ==
43 Matl‘j ematical H324 PH317- MA213 Specialty | Traditional 3 2 2 4
Physics
44 ﬁ[uantum Mechanics | PH411 PHI17 -MA314 Specialty | Traditional 3 2 - 2 4
45 | Nuclear Physics | PH413 PH317 -PH312 Specialty | Traditional 3 2 - 2 4
46 | Solid State Physics | PH415 PH314 -PH312 Specialty | Traditional 3 2 - 2 4
47 | Nuclear Physics Il PH414 PH413 -PH312 Specialty | Traditional 3 2 - 2 4
48 | Solid State Physics |l | PH416 PH415 Specialty | Traditional 3 ) -~ 2 4 |
49 | Physics Lab. VI PH419 PH413 Specialty | Traditional 2 - 6 -- 6 |
50 | Physics Lab. VI PH420 PH415 Specialty | Traditional 2 6 - 6
51 | Graduation Project Complete all ™ Specialty | Traditional = 2 4
PH499 semesters( 2
PH3XX)**
52 | Elective Course | PH42X*** | --- Elective | Traditional 2 2 - 2 |
53 | Elective Course Il PH42X*** | --- Elective | Traditional 2 2 - - 2 _|
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Course Name: General Mathematics |

1 | Course Name General Mathematics |
Course Code MAO11
Course type: Mandatory / General /
3 dato
Specialty / Elective e ¥
4 | Accredited Units 3 Credit units
5 | Educational Hours 4 Learning hours
6 | Pre-requisite Requirements Non
7 | Program Offered the Course Mathematics Department
8 | Instruction Language Arabic & English
9 | Date of Course Approval 2023
Brief Description This course will provide students with a fundamental understanding of the
functions: continuity and the differential and its applications and other
essential fundamental concepts of mathematics.
Course Textbooks - Calculus with Analytic Geometry; Harcout Rebertellisc Denny Gulicky:
McGraw-Hill <Inc.c 1986.
- el GBS s ol das L3 cdanga Obany . (U eyadl) LSl Jotaz!
.1999 Busall
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.
Course Duration 4 * 14 = 56 Teaching hours.
Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.
Course Objectives By studying the course, the student will have reliably demonstrated the
ability to:
* Understand the concepts of groups, inequalities and functions.
* Introduce the concepts of limits, connection and differential.
* Clarify the different ways to find the limits of real functions.
* lllustrate the different ways to study the connection of real functions.
* Study the differential of real functions and applying differential concepts
in different topics.
Course Assessments Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.
Time Frame Content Breakdown
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Session 1 (Week 1)

Functions: Domain and range of functions — Algebraic operations on
functions.

Session 2 (Week 2)

One-to-One functions, inverse functions.

Session 3 (Week 3)

Types of functions: Algebraic functions — polynomials Functions —
Compound functions — Odd and even functions.

Session 4 (Week 4) Trigonometric Functions - inverse trigonometric Functions.
Session 5 (Week 5) Limits: Defining the limit — Proving some theories.
Session 6 (Week 6) Left and Right Limits — the limit when x goes to infinity.

Session 7 (Week 7)

Continuity of Functions — Some Continuity Theories

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Differentiation: Definition of Differentiation — Differentiation Rules: Chain
Rule, Implicit Differentiation, Barometric Differentiation.

Session 10 (Week 10)

Derivatives of Exponential and Logarithmic Functions, Derivatives of
Trigonometric and Inverse Trigonometric Functions, Derivatives of higher
orders.

Session 11 (Week 11)

L'Opital's rule for Limits — Function Asymptotes

Session 12 (Week 12)

Derivative applications.

Session 13 (Week 13)

Roll's Theorem — The Mean Value Theory — Convergence and Divergence
Tests.

Session 14 (Week 14)

Relative Maximum and Minimum Values- Maximum and Minimum Values

Session 15 (Week 15)

Concavity and Convexity and Inflection points. Drawing Curves using the
Derivative.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communication, and critical thinking skills will be embedded in
all courses.

Course Update

Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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3 :::::tt:?z:::::atory / General / NaridBtony

4 | Accredited Units 3 Credit units

5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements MAO11

7 | Program Offered the Course Mathematics Department
8 | Instruction Language Arabic & English

9 | Date of Course Approval 2023

Brief Description

This course is concerned with studying some important differentiation
applications that were not studied in General Mathematics | course. It is also
concerned with studying integration in detail, dealing with the mathematical
methods used to find it and some related applications.

Course Textbooks

- Calculus with Analytic Geometry Sth edition by Ellis, Robert, Gulick,
Denny, 2000.
= el QST I ()l b das L3 cdang> Gl 5 HQW s32l) Jabllg Joslas)l
11999 :Lud - Basall
Additional Resources:
Additional textbooks, handouts, and web links may be used in this course at
the discretion of your instructor.

Course Duration

4 * 14 = 56 Teaching hours

Delivery

Lecture-based, Group interaction and discussion, self-directed activities,
active participation.

Course Objectives

Upon completion of this course, the student will have reliably demonstrated

the ability to:

* Understand the expansion of some real functions.

* Identify in details the concepts of differentiation of functions and
studying some of the main theories of differentiation.

* Recognize the integration of real functions and the different ways to
perform the integration process.

* Apply the integration concepts in various subjects.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame Content Breakdown

Session 1 (Week 1) Finite integral: Riemann sum (definition - properties).

Session 2 (Week 2) The fundamental theorem of differentiation in its first and second form:s.

Session 3 (Week 3) Infinite integration and its properties, middle value theory of integration.

Session 4 (Week 4) Fundamental theorems of integration, differentiation under the integral
sign.

Session 5 (Week 5) Integrals of Inverse Trigonometric Functions - Integrals of Logarithmic

Functions.
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Session 6 (Week 6) Integrals of Exponential Functions - Integrals of Hyperbolic Functions.
Session 7 (Week 7) Methods of integration: Integration by substitution.

Session 8 (Week 8) Midterm Evaluation

Session 9 (Week 9) Integration Methods: Retail Integration.

Session 10 (Week 10) | Integration Methods: Integration by partial fractions.

Session 11 (Week 11) | Integration Methods: Integration by trigonometric substitution and other
substitutions.

Session 12 (Week 12) | Finite integration applications: areas, volumes.

Session 13 (Week 13) | Finite integration applications: arc length (curve), surface area, center of
mass. Improper integrals...

Session 14 (Week 14) | ..Finite integration applications: arc length (curve), surface area, center of
mass.

Session 15 (Week 15) | Improper integrals.

Session 16 (Week 16) Final Exam

Attendance Students are expected to attend every session of class, arriving on time,

returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives,
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update Information contained in this course outline is correct at the time of
publication. Content of the courses is revised on an ongoing basis to ensure
relevance to changing educational employment and marketing needs. The
instructor will endeavor to provide notice of changes to students as soon as
possible. Timetable may also be revised.
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Course Name: General Mathematics 1l

1 | Course Name General Mathematics Il
Course Code MA211

3 ::::is; ;v?i:[:;:::atow / General / andatory

4 | Accredited Units 3 Credit units

5 | Educational Hours 4 Learning hours

6 | Pre-requisite Requirements MA121

7 | Program Offered the Course Mathematics Department

8 | Instruction Language Arabic & English

9 | Date of Course Approval 2023

Brief Description

This course is concerned with studying functions in more than one variable |
and their properties. It identifies the different methods for solving partial
differential problems and their applications, calculating the areas and
volumes of geometric shapes.

Course Textbooks

- -Calculus with Analytic Geometry by Earl William Swokowski, 1983,
Prindle, Weber & Schmidt

- @l Gole daxl 3 s dase Sygnill .5 §(pakiall Juslazl) @@L Juleall

Additional Resources:

Additional textbooks, handouts, and web links may be used in this course at

the discretion of your instructor.

Course Duration

4 * 14 = 56 Teaching hours.

Delivery Lecture-based, Group interaction and discussion, self-directed activities,
active participation.
Course Objectives Upon completion of this course, the student will have reliably demonstrated

the ability to:

* learn about scalar and vector product, gradation, divergence,
convolution, linear integration and its theories

* Recognize functions in more than one variable and their properties.

¢ Understand differentiation of functions in more than one variable and its

applications.

* Determine the different methods for solving partial differential problems

and its applications.

* Understand the properties of double integral in different coordinates.

Course Assessments

Midterm evaluations: 40 %
Final Exam: 60 %
A 50 % is required for a pass in this course.

Time Frame

Content Breakdown

Session 1 (Week 1)

Functions in more than one variable.

Session 2 (Week 2)

Limits
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Session 3 (Week 3) Continuity.
Session 4 (Week 4) Partial derivatives.
Session 5 (Week 5) Chain Rule.

Session 6 (Week 6)

Total Differential.

Session 7 (Week 7)

Directional Differential.

Session 8 (Week 8)

Midterm Evaluation

Session 9 (Week 9)

Jacobian.

Session 10 (Week 10)

Gradient.

Session 11 (Week 11)

Binary integration.

Session 12 (Week 12)

Applications on Binary integration.

Session 13 (Week 13)

Changing the order of integration.

Session 14 (Week 14)

Integration by changing coordinates...

Session 15 (Week 15)

...Integration by changing coordinates.

Session 16 (Week 16)

Final Exam

Attendance

Students are expected to attend every session of class, arriving on time,
returning from breaks promptly and remaining until class is dismissed.
Absences are permitted only for medical reasons and must be supported with
a doctor’s note.

Generic Skills

The faculty is committed to ensuring that students have the full range of
knowledge and skills required for full participation in all aspects of their lives, |
including skills enabling them to be life-long learners. To ensure graduates
have this preparation, such generic skills as literacy and numeric, computer,
interpersonal communications, and critical thinking skills will be embedded
in all courses.

Course Update

Information contained in this course outline is correct at the time of |
publication. Content of the courses is revised on an ongoing basis to 